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The Original Tubular Vacaum Detector, Amplifier, Oscillator

Dealers and Amateurs:

AUDIOTRONS, recognized as the most sensitive detec-
tors ever produced, are now licensed under Fleming
Patent No. 803684 to be used only for amateur and
experimental uses in radio communication. They
are no longer limited to audio frequency and can
now be used as detectors and oscillators as well as
amplifiers.

All patent questions also have been definitely settled.
Vacuum tube patents are basic and have been sus-
tained by the Federal Courts.

Be sure to get genuine AUDIOTRONS. They outclass
any other form of detector and are absolutely free
from all legal restrictions or difficulties. These new
uses make it even more necessary to insist on the
genuine. You can always tell a real AUDIOTRON by
the name stamped plainly on the glass.

Insist on the name AUDIOTRON on evely tube you
nurchase. Trully guaranteed by the AUDIOTRON
Mfg. Co. (Read the guaraniy below) .

AUDIOTRON—the onlv tube satisfactory enough fo
atand a guarantee!

Manuiacturing rcasons make it lifted, are undoubtedly the great-
impossible to continne the present ¢y opportunity  cover offered to
band-made AuvpioTrox, amalcur radio Qperaters.

This type has a double Alament of  See vour dealer at once ar order
special thorium tngsten and the  direct.  DBe sure to henehit Iy this
operating life is over 2,000 hours.  last opportumey (o seenre @ hand-
No speaial socket is required. The  made super-sensitive, doulile 1:-

clectrical and mechanical dimen-  ment AunioTron Defector, Ampli-
sions result in a heavy plate cur-  her, Oscillator,

rent  and corresponding  signal

strengtl.  Plate vollage under Jo. $600 each

The few thousand that will still be (NO WACTRAER prlce)

praduced, however, will be of the
same standard of excellence rhat

. Fach and every AvnoTrox
has characterized every AunioTrox.

s guaranteed to arvive in zood
Already recognized az the most  condition and (o prove fully satis-
senzitive detector on the market, factory. Replacement of nnsatis
these few that stll remain. with  Tacrary tnhes will be made Tree
all restrictions on  amateur use  of charee.

AUDIOTRON Mra. COMPANY

(Successors to the AUDIOTRON Sales Co.)
Dept. A. Lick Bldg. San Francisco, California
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You Can Get Signals From Stations
You’ve Been Missing

“Effective Resiscance” has been reduced almost to the vanishing point in the Connecti-
cut Variable Condeuser. That means to you a stronger signal—therefore an increased
range. You can therefore get signals from stations you’ve been missing. The scale is
graduated over 360 degrees (twice that of the rotary), which means clearer readings
throughout, with the special advantage of securing readings at both the low and high

extremes of the scale.
These two cardinal advantages enable the average operator to secure results hitherto
possible only for the expert.

A simple booklet explains and illustrates
this Variable Condenser thoroughly—send a
postal ior vour copy.

CONNECTICUT éteerric COMPANY

| Meriden Connecticut
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Amplification 100 Times

Do you want to receive signals of marvelous strength; to hold those that grad-
ually fade out and to bring in stations that you have never heard before? You
do not need a big aerial to get them—use the new

Paragon

RA-Ten

Amplifying short
wave recelver

Licensed Uunder Armsirong and DMoercowi Patents

Greatest Improvement in Modern Radio

Do you remember the super service of the old original Paragon RA-6 ampli-
fying short wave receiver? This new set surpasses it 1IN every respect.

and the original RA-6 was the only one of its kind

150% improvement over the old original FParagon, away ahead of all other re-
ceivers and excels the most serviceable set on the market today.

Here are the 1509 Pointers

A Wave Length range of 160 to 1,000 meters,

24% more sensitive and selective than the RA-6.

All amplification obtained without change of spark tone.

Objectionable effect of change in note entirely eliminated.

Coupling has scale of 180" instead of go”, giving wider range of coupling.

Controls on all adjustments fitted with vernier attachments permitting of very
fine tuning and control

No dead end losses.

Cabinet of quartered cak; overall size 205§ x 8 x 714" ; white filled engraving,
bakelite panel, knohs and dials. :

Every set seared h2fore leaving factorv, which is a guarantee for two years.
A super product of Adams Morgan Co.’s unapproachable engineers.
And the price $85.00.
Startling surprises in store for you if you will send for special bulletin describing this set.

Remember the old Paragon—this one beats it and all others by miles—our special bulletin
tells you how. Send for it—it’s free.

Our word of honor to you is our guarantee, Let us prove it.

CONTINENTAL RADIO AND ELECTRIC CORP,.

J. D. BLASI, Secretary Sole Distributors of the Paragon RA-Ten J. STANTLEY, Treasurer
DEPT. C. 3 6 WARREN STREET NEW YORK
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67&/6 /Becogmzed Symbol of Szg,oermr DLerformmarice
Amrad Knob and Dial

They all say no other Knob and Dial, regardless of price, offers the advan-
tages incorporated in the design at your right. Clockwise rotation, Metal
alloy dial shields circuits from capacity effects of the hand. Universal hard
rubber knob takes standard 4” shaft or 8/32 thread machine screw. Stand-
ard Navy practice followed in the entire design.
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Type A, 0-180....50.80 Type A, 0-180, Dial only, 3”....$0.40
Type B,o-go.... .80 Tvpe B, 9- 90, Dial only, 3”. ... .35

Send for Descriptive Bulletin R

Amrad Ampliformer

A highly efficient type of amplifying transformer adopted after careful de-
velopment for use in the standard Amrad VT Amplifier Units soon to appear.
Noticeable increase of signal strength made possible by use of core lamina-
tions punched out of sheet. The low reluctance thus obtained makes the
Amrad Ampliformer suitable for use with a wide variety of vacuum tubes.

I'ype A-1, as illustrated.. ........... ... .. $7.00
Type A, unmounted ....................... 5.00

Send for Descriptive Bulletin §

Amrad Cabinet and Panel

Here’s one of the popular sized Amrad Standard Cabinets—Iox5x6%4 inches,
Type B. This is one of the new line of Amwad Standard Parts which have
met with such favorable approval with operators evervwhere——particularly
those who build their own equipment. A small complete Receiver, a Two
Stage Amplifier, a Detector-One Stage Amphfer or small Transformer
units for CW may be easily mounted within it.

Type A—Cabinet with Panel, 5x5x0M4 ... . ... . .. .. ... ... ..., $3.00
“  B—Cabinet with Panel, 1ox5x6}, as illustrated ..... .. ..... 5.00
“  C—Cabinet with Panel, 10XIOXTO.. . .. .. ..o, 10.75

(Any combination of above types available. Either
cabinets or panels may be obtained separately.)

Send for Descriptive Bulletin R.

Radio Operators: Amrad Bulletins are sent free upon request. The complete Amrad Catalog sent free,
and your name put on our mailing list upon reeeipt of your dealer’s name and address. Visit your
nearest Amrad dealer, as advertised in August Radio News, and inspect the latest Amrad products,

AMERICAN R4DI0 AND [RESEARCH (ORPORATION

15 Park Row Address ali Communicalions Factory and Laboratory
New York to New York Office Medford Hillside, Mass.
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Fool Ideas

NCE upon a time there lived a young fool whose
first name was Guglielmo. Like all fools he
was of an Ingquisitive nature. When he was
quite young his professors of physics had assured
him that the air was one of the best insulators

imaginable. Of ether they knew and thought little. Never-

theless, this voung fool, whose second name by the way
was Marconi, seriously questioned these teachings, Se
he started to experiment with spark coils and coherers and
other fool paraphernalia, and by and by he found that
though his professor had been right and the air really was
an insulator, he could in spite of this send messages across
space. A little later this same young “fool” thought that
he might send messages from Ireland to America, in spite
of the fact that a wall of water, due to the curvature of the
earth, intervened to several hundred miles in height,

He knew quite well that the electro-magnetic waves
could not travel through this water wall, but nevertheless,
he had a notion that he might send messages across it, al-
though all the wiseacres of that day laughed and scoffed at
his preposterous dreams. You know the result. Messages
now fly across the sea every hour of the day, and while
the waves may not go through the water, they certainly
curve around 1it, and most of our scientists today are still
not quite certain as to how it is all done.

Then there was another young “fool,” whose first name
was Tommy. Tommy had been assured by all the experts
of the day that a vacuum was one of the best non-con-
ductors of electricity.  This, however, failed to impress
him. So cne day Tommy, whose second name by the way
was Edison, took an electric bulb and inserted two fla-
ments in it instead of the usual single filament. Quite
foolishly he ftried to find out if eleciricity wounld now
pass across the vacuum intervening between the two hot
filaments. Contrary to all physics books, it did just that—
and our audion today is the result. We could go on ad
anfintbum quoting similar “fools” whe made history, but
this is not the object of this editorial.

People like to walle the beaten track because it is easier.
Only the exceptional person leaves the road and tries to
torge ahead into the unknown. As a rule that person
sirikes it rich, Perhaps our readers would not mind read-
ing another recent “fool” idea described by Mr. Rober’
Selden Rose, of Marquette, Mich.,, on page 298 of this
issue.  What Mr. Rose does is of course contrary to
every good sense, and according to Hoyle should never

work, Strange to say, however, it does, and so it goes.

Which brings us to another “fool” idea of the day. We
are now deeply immersed in what we may technically call
the vacuum tube “wave.” Everything is vacuum tubes. It
1s the rage of the day. Talk to anyone about detectors, and
he would immediately picture a vacuum tube. Nothing else
has any room in our imagination today. To be sure, the
vacuum tube has done wonderful things and continues to
do wenderful things, and far be it from us to belittle its
wonderful achievements. But that should not deter us
from looking ahead, and asking ourselves: Is there really
tothing better than the vacuum tube for detecting electro-
magnetic waves? There is nothing of that sort, to be sure,
today, but what will tomorrow bring? No one doubts for
a moment that more sensitive and better detectors will some
day be evolved.

Of course, considering the vacuum tube alone it is not
so very wonderful if used as a detector. As anyone who
has done a lot of radio work knows, a really sensitive piece
of galena or radiocite will detect almost as well and in
many cases better than the audion, but of course the crystal
detector is utterly insensitive when compared with a two or
three-stage amplifier.

Now for the fool idea. Is it impossible to take a erystal
detector and make an amplifier of it? Is it not possible tu
devise some means whereby the sensitiveness of the crystal
detector can be amplified similarly as the vacuum tube de-
tector is amplified? This is, of course, only an idea, and
the writer does not know how it can be brought about, but
it certainly should be possible. Has anyone ever tried a
good crystal detector in a high vacuum under all experi-
uiental condinons? Has a crystal detector been tried in
various gases? HHas a crystal detector been subjected to
ligh compressed-air experiments? These are only a few
thoughts—worth perhaps nothing—worth perhaps a lot if
they lead to other thoughts. Then again, we might take a
crystal detector and place 1t into some kind of a magnetic
field in order to get results. Ias anyone ever tried this?
Some years ago, the writer constructed an audion which
instead of the usual plate had a piece of pure silicon. He
thereby obtained a double action, viz., a crystal detector as
well as audion combined and the device worked well.

These are only ideas, fool ideas perhaps, but worth laok-
ing into. Who will be the first to make a crystal detector
an amplifier? He would earn the ever-lasting gratitude of
the radio fraternity. H. Gernseack.
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Enter—The Radio Preacher

How a Preacher in Wichita, Kansas, Broadcasts Sermons via Radio

-

Dr., C. B, Wells, the Original Radio Preacher.

E clden time circuit preacher in
Kansas who rode from parish to
parish, little dreamed that twenty
vears hence his more modern fol-
lowers would step to the radio trans-
mitter, close the switch and for twenty
minutes preach to a greater number of lis-
teners than his complete circuit preaching
ever reached. Even the average layman,
quite well read in scieatific subjects, does
not alwavs realize the wonderful strides
made in radio telephone and telegraph re-
search work.
THE FIRST AND QRIGINAL “SXY” PILOT

From my private station in Wichita, Kan-
sas, there is transmitted every evening, at
a specified hour, such radio news and data
as may be of interest to the local amateur
and experimenter. On a certain Sunday
evening in Mav. as [ sat in my station
ready to sead out my evening “Q ST Dr.
C. B. Wells. who hy the way, is teacher of
Bible at Fairmount College as wall as
pastor of the Fairmount Congregational
Chwrch, chanced to pass. droopt into the
station, toolk me to task foi not having at-
tended morning service, and then and there
suggested that the wse of the vadia station
on the Lord’s day should henceforth be de-
voted to the Lord’s work I unmediately
took down Dr. Wells' sermon and trans-
mitted it to the hundreds of stations within
hearing: and it has now become an estab-
lished practice to sead out these sermons
everv Sunday evening at 7:30. Letters of
appreciation  addressed to  the “Radio
Preacher” and the “Wirecless Parson” have
heen received from all parts of the middie
west.

A jeweler located in a small town in
northern Kansas, where little ever occurs
ra disturb the country folk, ooes to his
store every sundav evering, copies the ser-
mon on his jewelers receiving set and posts
1t on a bulletin hoard in fromt of his store
where a «ondlv number of non--hurch-
esoiny people gather to read the Doctor’s
seimon.

*President Cosradio Co.

By C. . STANLEY*

THE “BUG” CAUSES SEFARATION OF MAN
AND WIFE

On July the 18th this year, Dr. Wells’
sermon was sent ouf as usual, a portion ot
which follows:

“The subject for towight is “Love One
Another”  Tlus sounds rather mushy to
some people, but tn these three words i~
found the secret of success for the nation
the firm and the individual.  Without lowve
life is a fatlure. Did you ever stop to think
that love is simply ¢ desivre to help the
otlhier fellozo play the game foir and look
the world square in the face with a feeling
of pity for the man who is crooked?”

Shortly afterwards I received the follow-
g letter from southern Texas:

Radio Preacher, 0B,

Wichita, Nausas.

Dear Sirs  Was listening in tonight and
working ¢ niwmber of hams, when [ heord
for the first ttme your “OST.” [ tuned
the old receiver w wntil you were very
0SA and copicd yowr sermon. Say O. M.
that's the firsi sermon [ have listened to
for ten vears. Awm station agent here for
the Lailroad, and four vears ago /
acquived lhe wireless bug. Put wp an aerial
and consirueled a recaiver. Suve enough,
I soon got the fever 1n real shape, sat up
mghts  wuntil long after midnight. For
awhile everyvihing went O. K. but after a
while the late hours beeame an old siory
to friend wife, and she accused me of neg-
lecting her and the baby, Well, maybe [
did, so I laid off for awhile; but ales, ]
couldi’t keep away from the old set. Well
O. M. the story’s a long one, and to cut i
short, wife and babv left me. They now
live with her mother over the other side of
town. I sce them about every week. Ves,
[ guess [ love them, but | sure love to
hear the old “sigs” come . [ am won-

i —————
i

.

L

e

dertng ionight what I am made of, yow
sermon O. M. has sure torn o hole in me,
{ just don't seem lo care to Hsten in, dow’t
trote whal's the matter, guess [ am oul
of sorts. Well I will Hsten for your ser-
mon next Sunday. Cul. O. M.

REUNITED

On July 25th the QST was sent out in
the regular manner and we were told that
Dr. Wells was out of the city. We there-
fore listened to a venerahle Preacher, whose
subject was an old cne vet ever new—"And
a ligtle child shall lead them.” The littie
folks were all dresst in their best hib and
tucker. He spoke in part of the innocense
and beauty of the child in the home, of the
influence for good on the parents. “How
often the little child takes the parents’
hands and looking up into their care worn
faces, says. Good Papa, Kind Mamma.”
What a soothing effect this little Heaven-
sent angel has on our home relations.”
Boys, if you are a family man, how is it
with you are you letting the little one in
the home lead you?

Then, on July 28th I received another
letter from our radio friend in southerr
Texas which was of a very pathetic nature
and speaks for itself. The letter follows:
Radio Preacher,, 0BW,

Wichita, Kansas.

My dear Radio Preachers Last night 1
listened-in as usual, copied your sermon,
which was very QSA. That was sure some
sermon. 1 never before thought that I
would have any use for preachers, bui
have changed my wmind.  Your sermon
reached ithe right spoi in my heart #f 1
have any. Say, OM. I must confess that
when I finished copying your QST T was o
mess. 1 bawled like a kid. Well, I'll tell

vou, I threw the old receivers on the table
(Continued on page 312)

Private Amateur Station of Mr.

Stanley, at Wichita, Kansas, Who Has Establiskt & Daily

@ S T to Local Enthusiasts, Wkich Includes the Sunday Sermons of Dr. Wells,
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The Radio Compass oh Merchant Uessels

WO instances of vessels having been
saved by the Radiogontoinetei;* its
value, as well as some of its fanlts,
were recently obtained in an inter-
view will Captain Maxson. of the

Morean Liner “Momus,” whe disclosed
some very helpful information.

A short time ago a Navy seaplane, the
F-5-L, flew from Norfolk in 4 direct line
to a battleship, which was at sea ¢35 miles
from land, entirely guided by radio com-
pass. The pilot had no previcus knowledge
of the warship’s whereabonts. The return
from the battleship was flown entirely by
radio compass direction as well,

Before the signing of the armistice a
great deal of radio compass experimenta-
tion was carried on by our Air Service in
conjunction with the British, especially for
use on the huge randley-Page bombing
machines which were to have carried tons
of bombs for early Berlin deliveries. The
reports upon the practicability of the meth-
od used were verv favorable at that time.

It is of interest here to recall that the
NC-4, in making her rans-Alanic flight, was
directed from one destroyer to the next,
from Trepassey Bay, Newfoundland to the
Azores, by means of her radic corapass.

The use of the instrument on planes also
allows them to be certain of locating their
landing fields, no matter what the weather
conditions may be, providing that intermit-
tent signals are sent out from the field
radio station. Guided by their compasses
all that 1s necessary is to fly in the direction
irom which the signals emanate and judge
the distance from the plane’s position to
the landing field by the suteusity of the re-
ceived signals.

STRIRING EXAMFLES

There recently occurred what was prob-
ably the first actual instance of locating a
vessel in distress by the employment of the
radio compass. The incident is teld by
Radio Operator L. Leighton, of the S. 5.
Bakersfield.

In order that rescuers could! fletermine the
location of the S. S. Rack lsland Bridge,

which was in distress, it was necessary ior =

her to communicate with two land compass
stations every hifteen miniites, plot the cross-
bearings and deterinine ler positicn thers-
by; the same method was resorted to by
the Bakersfield, and by a comparison of the;
two positions thus obtained :he iatter vessel
was able to move in the direction of the
disabled one. This methad of securing
cross-bearings from the shore compass sta-
tions was the only one which was possible
at the time on account of the heavy fog

which prevented the steamers from making
A very complicates]

the usual ohservations.

nvenicutlly Situated
The Loop Rises
the Roof,

ga of the “"Momus.
Above the Center of

Directly

*Often referrcd to wnder the more gencral names
B NER gl it SUL AP | SRR B

By ARTHUR H. LYNCH

Left
erator
the

method, indeed, but the only one available
and great credit is due the men who were
able to perform it

A very similar instance was disclosed by
Captain C. P, Maxson, Commander of the

Tig. 1. A Clever Device for the Instantaneous
Calculation of Angles Secure_d in Radiogonio-
metric and Other Navigaticnal Problems.

S. S Momus, of the
Stcamship Company. A freighter was in
distress, somewhere in the vicinity of Key
West, and her position was accordingly
transmitted broadeast. One of the United
Fruit ships proceeded to the position indi-
cated, hut foun? nothing of the vessel. The
freighter, however, was still above water
and was in communication with the fruit
ship. A series of messages followed whick
failed to bring the vessels any closer to-
sether. Meanwhile the incident was being
cinsely watched by other wvessels within
ranwe, and it was at this point that the
sadio operator of the Momirs saved the day.
e instructed hoth vessels to secure cross-
“rarings from shore compass stations: they
Jid so and shinrtly after the spot of the
Anundering freichter was found and the
rew  taken off hefore she sank. The
Momrus, in addition to being a great dis-
tance from the scene. was facing a.verv
heavy sea, and in turning about might have
capsized.

Captain Maxson Tak-

I, ing Life Easy While
the Radfo Compass is

on the Job, To

is Shown Op-
Krieger;
Right
the Loop in 1se on
Board the

Southern Pacific

the

to
is  Seen

“Momus."”

1
1

Both these tmaritime instances serve to
indicate that even with clear weather it is
sometimes impossible to figure accurately
the position, as well as the fact that the
method employed would have been entirely
out of the question had the steamers been
too far from shore to secure the compass
cross-hearings from the U, S. Naval Radio-
goniometric Shore Stations. Incidentally
the lives aboard these two vessels were
saved by radio and the field of radio util-
ity for safety and convenience was again
doubly proven.

At this late date, when radic offers the
utmost in safety devices for vessels in dan-
ger, does it not seem strange that so few
vessels are availling themselves of the safe-
ty factor afforded by the radio compass?
It is true that our government is spending
a great deal of money in the establishment
and maintainance of the goniometric sta-
tions along our coast line. They fill a
lone-felt need, namely: that of affording
bearings and cross-bearings for vessels de-
siring to enter a harbor in foggy weather
and playing the parts outlined above, but
they are far from being adequate when
the positions of steamers great distances
from shore are desired.

Few navigators of the American Mer-
chant Marine are alive to the benefits which
mayv be derived from the proper use of the
radlo comnass, but the first one to displav
a hearty interest is Captain Maxson, who
has used two types of instruments, and his
findings are verv instructive.

Iti 1972 when running hbetween New
York and New Orleans on the S. S. Comus,
arrzngements were made with the Marcom
Caomnany for the installation on his ship of
i1 radio compass, of the Marconi-Bellini-
i tvpe. Tests covering a period of six
1ths were made and the ~reatest error
ved by the Captain was six degrees
of the engineers of the radio company
le a roune irip and said that the greatess
error he observed was five deerees.

When the fwo trianeular loops which
form the antenna of this fvne of goni
ter were erected, no narticular efien
1 aiveri 15 an effort to have the hase of
one tnangle exactly parallel to the shin's
keel instend of nearly so and the other
Ioop hoving iis base exactlv athwart «hin
The cantain is of the belief |hat more accn
liners would thus have heen pac=ill
(Continued on page 310)
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The [nvisible Radio Pilot

a Successful E,_cp_erimem Demonstrating Bow Audio Frequency Princirles May Be Applied to a
Positive Method of Piloting Uessels into Harbors ahd Rivers During a Fog

By PIERRE £. BOUCHERON

N interest-
ing demon-
stration
took place
on QOctober
6th, which demon-
strated the pos_si—
bility of making
use of radio for
the piloting of ves-
sels entering har-
bors during fog.
Incidently the Na-
vy took a promi-
nent place in the
staging of the ex-
periment, in fact a
destroyer of mod-
ern type, the U. S.
S, Semmes com-
manded by Com-
mander H. H. Nor-
ton was specally
detailed for this
work. ,
Strictly speaking
this is not a radio
story., No state-
ment is to be made
concerning a Inew
type of ultra-sen-
sitive amplifier,
nor can we make
mention of a

super - powerful
transmitter. How-
ever, since a well-
known radio prin-
ciple is employed
in this instance, it )
is both timely and important that radio fans
should be given some of the essential de-
tails concerned for no one will deny that the
present achievement is not due to specinc
advance of the radio art. Incidently, Mr.
Earl C. Hanson, of Washington. D. C., who
lias done much research work with audio
frequency currents, is largely responsible
for the present success of the system.

Perhaps it is not amiss to mention the
fact that a great number of pronmunent
men were on hand to satisfy themselves
as to the practical features of this latest
of Navy development. 5Such men as
Messrs. Lowenstein, Commander McCorn-
nel, Expert Radio Aid Crossley, Radio Aid
Lang of the Brooklyn Navy Yard, Mr. -
Clark of the Radio Corporation, a geutle;
man who suspiciously resembled Mr. E. F.
W. Alexanderson of high-frequency gen-
erator fame, as well as many others.

he primary object of the demonstration
was to show the possibility of piloting ves-
sels thru narrow channels by intercepting
a magnetic field, caused by passing an al-
ternating current thra an ordinary sub-
marine cable. In this instance the data
given out by the Navy Department may
be briefly summarized as follows:

An insulated electric conductor or cable
is laid along the line of the fair-way in
river mouths or harbor entrances, and a
source of alternating current is impressed
upon the cable. One terminal of the gen-
erator producing the alternating current is
connected at the shore end to a ground
connection. The other terminal of .the
generator is connected to the insulated
conductor or cable. The terminal of the
cable is grounded at a point at the entrance
of a harbor or is electrically connected to
the onter steel armor which servac as 3

Act of Piloting the U.

Comunander R. McGonneli, U, 8. N., Head of the Radio Division of the Brookiyn Navy Yar4 in the

The Insert Was Taken

While the Destroyer Was Under Way Off Coney Island, N, ¥., and While Directly Over the Cable.

Captain 8. C. Hooper, U. 8. N., of the U. S. Bureau of Engineering is Largely Responsible for
His Vision iz Applying This War-Time Invention to Peace-Time Needs.

8. 5, “Semmes’* With the Aid of the Cable,

protective sheath to the cable. As is well
known it is a fundamcntal law of clec-
tricity that any conductor carrying an
electric current produces a magnetic feld
aronnd that particular conductor. The
current producing the magnetic field can
be of a direct, pulsating or alternating na-
tare. In this case of course it is alternating.

Starboard Loop of the U, 8. 8. “Semmes” Which
is Employed to Pick Up the Energy Radiated
by the Bubmaerged Cable.

In the system
recently dem on-
strated, the power
source consists of
a 1 kilowatt, 500
cycle motor - gen-
erator unit in-
stalled at Fort La-
fayette, a small
Naval magazine
located near Fort
Hamilton, at “The
Narrows,” New
York Harbor,
which delivers
approximately 3.5
amperes of cur-
rent to the cable
at 375 volts. This
current is in turn
interrupted by an
automatic  trans-
mitter spelling out
the word “NAVY”
in the Continental
Morse Code, in
order that the sig-
nals may be read-
tly  distinguished
from possible
nearby legitimate
radio signals.

The apparatus
uscd for the re-
ception of signals
consists  of two
coils of several
hundred turns of
small copper wire
) wound in the form
ol a square, in the manner shown in one
ol our illustrations. The coils are each
connected thru a D.PD.T. switch to a
two-stage vacuum tube amplifier in which
imstrument the current induced in the coils
by the rise and fall of the magnetic field
with each alternation of the zoo0 cycle sup-
ply current, is magnified approxim}ately 400
times. Being of an audible frequency it
readily acts on the diaframs of the tele-
phone receivers worn by the navigator on
the bridge of the vessel as may be seen
hv referring to the larger photograph on
this page. B

In view of the fact that the direction of
the field is concesitric to the cable and that
its intensity is greatest in the center of
this field or directly around the cable, it is
ohvious that -the strength of the received
energy will vary with the distance of the
coils from he cable,

The intensity of the received energy also
varies with the position of the coils in re-
spect to the magnetic field, it being great-
est when the plan of the coil is parallel to
the cable. In approaching the cable, the
signal will first be heard in the coil on the
side nearest the cable owing to the shield-
ing effect of the vessel’s hull. This ren-
ders the system directive to the extent of
heing able to determine on which side of
the vessel the cable lies, this fact being
readily ascertained by throwing the D.P.
D.T. switch from the port to the starboard
coils or vice versa.

After settling-on a course which is par-
allel to the cable, the vessel may assume
a position directly over the cable, which is
indicated by a maximum and equal signal
in each coi! or may carry a maximum in
one coil, preferably the port coil, which

(Continued on daae 206)
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Effective 150—20,000 Meter Reception

Some Excellent Data Concerning a Combination Shorf and Long Wave Receiver
Embodying Stagger-Wound inductances

By D. R. CLEMONS*

Front and Back View of the Complete Receiving Unit Making Capable the Reception of Waves Ranging from 150 to 20,000 Meters.

The Feature of

This Set is That When Receiving on Low Wave Lengths All Unvsed Inductance is Cut Ount and '*Dead Ended”; This Being Accomplished by the Plug

HIS descriptive arficle accompanied

by photographs and diagrams deals

with a recently constructed equip-

ment designed and built by myself

for practical usage over all wave-
lengths Dhetween 150 and 20,000 meters
wavelength.

This equipment operates over the enlire
range of wavelengths without distortion,
freguency changes, variation or local re-
active disturbances of any kind. It is com-
posed of a combination of three bands
within one cabinet; each effectually “dead-
ended.”

While 1 do not claim anv new {features
within this equipment, I should like to see
such equipment appear in the maov stations
whose owners are desirous of such cffective
equipment. For
this reason, the ac-

and Jack System Shown on the Panel.

stations available to them. This requires re-
ceptors capable of alljustment over wave-
lengths of 150 to 20,000 meters. [t is a
~reat advantage to possess a receiver of
sufficient range for such reception. A re-
ceiver of such proportions becomes even
more desirahle when conlained within a
single  cabinet.  Vransmitters of Jarger
POWEr now employ continuous wavcs for
lransmissions over great distances. For
the cfficient reception oi these, the receiver
must be provided for undamped reception.
The set may also be regenerative on spark
signals,

The instruments to be described are a
receptor of 150 to 20,000 meter range, and
a detector-amplifier unit of two stages.

Tn the receiver illustrated, all unused in-

ductance is cut out and “dead-ended” when
any value below maximum is added to the
circuits.  Normally, the total value of -
ductance iz in the circuit.  Plug and jacks
are employed {or adding and ‘‘dead-ending”
values of inductance, The units used sin-
glv and together provides ranges of 150-
000, 000-C,000, 6,000-20,000 meters, Trespec-
tively.

A key switch places a variable condenser
in series or shunt to the primary system
when tuning on very short or long waves,
as the case may require.

The autodvne method is used for un-
damped reception. An inductive feed-hack
is provided for generating local oscilla-
tions. The set becomes regenerative hy
siitahle adjustment of the tickler coil. This
adjustment is val-
uable for spark re-

companying photo- [

graphs and prints
may serve as a
guide for those
who are without
information of any
sort.

There are many
problems which
confront the b_ui}d-
er of receiving
equipment. Ordi-
narily these prob-
lems concern new
and unnecessary
devices that not
only affect the re-
liability of the set,
but are alse an
expense that might
have gone to more
important por-
tions of the re-
ceptor. After many
years of exper-
menting, the real
goals become simn-
plicity and effi-
ciency  combined.
One should not be
sacrificed for the
other in any case.

ception,
Self - balancing
variable  condens-

ers are used in
both primary and
secondary.
Coupling be-
tween the antenna
and detector cir-
cuit {8 effected
through a small
bank-wound induc-
tance ‘mounted be-
low the secondary
system, Both
tickler and coup-
ling coils are
mounted in brass
bushings at the
ends of the sec-
ondary  solenoid.
A friction bearing
holding each in
any position.
_ For both load-
ing  systems, flat
spiral stagger-
wound inductances
are used. Nine of
these unique coils
are used for the
primary — four of

Amateurs now
desire to receive all

*Radio  Instructer
Dadge’s School.

Detector-Amplifier Unit Which Mr. (lemons Has Employed in Connection with the Short-Long
Wave Set Shown in the Above Photograph. Note Well the Ingenious Manner of Securing the High
Voltage Plate Batteries to the Base of the Instrument.

these being of
smaller radius to
provide space for
(Cont. on p. 316)
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Electron Power Tubes anhd Some of Their

OSCILLATING CIRCUITS FOR POWER TUBES.

A great deal has been publisht on this
subject and the principles involved are
pretty widely understood. However, such
publications have dealt mostly with receiv-
ing circuits in which the requirements are
somewhat different. .

Some general considerations from the
viewpoint of power-tube operation will be
given and these points explained in connec-
tion with a typical circuit.

In practically all the forms of oscillating
circuits used at the present time three funda-
‘mental adjustments are necessary in order
to get full output at the best efficiency and
desired frequency. In some forms of cir-
cuits the variation of one factor will change
another, making the complete adjustment a
complex matter.

These three fundamental adjustments are:

(1) Variation of inductance or capacity
or both in the resonance portion of the cir-
cuit to obtain the frequency desired.

(2) Adjustment of the ratio of transfor-
mation between the plate circuit and the
load circuit.

(3) Adjustment of the voltage value,
phase relation and normal d-c. potential of
the energy fed back to the grid for self-
excitation.

The first and probably the third of these
adjustments are well known and need no
further explanation; but the second one,
the adjustment of the ratio of transforma-
tion between the plate circuit and the load
circuit, is not as well understood as it
should be.

Since power tubes are used mostly for
radio transmission, an antenna as a load
will be considered.

Fig. 9.
Pliotrons and Individual Control Apparatus.

Pliotron Unit Panels Containing Only

*Part 1 of this paper appeared in the Oclober

Aapplications’

Part 2
By WILLIAM C. WHITE

Research Laboratory, General Electyric Company

Fig. 7. Pliotron Panel for 50,000 Cycles,

Tor energy calculations the antenna may
be replaced by a resonant circuit having
concentrated inductance and capacity, In
an artificial circuit of this sort the energy
radiating property of the antenna is re-
placed by a resistance and it is customary
to consider a resistance in series with the
inductance and capacity rather than a
higher resistance shunted across the two.

For instance, ten amperes flowing in an
antenna circuit of 0.001 microfarad and one
millihenry at the resonant frequency of
159,000 cycles (1885 meters wave length),
will give an energy dissipation of 1000
walts if the series resistance is ten ohms.
An equivalent dissipation in energy would
tale place if the series resistance of ten
ohms were replaced by a resistance of
100,000 ohms shunted across the capacity.

For every condition of operation of a
three-element tube as an amplifier or oscil-
lator, there exists a particular value of
plate impedance and the use of this value of
resistance in the plate circuit will give a
maximum output of energy. This is a well
known fact and has been brought out by
many writers,

Now supposing the normal operating im-
pedance of the tube to be 5000 ohms, it is
very apparent that the voltage generated by
the tube is not at all suitable for direct ex-
citation of the antenna. Therefore, a trans-
former or its equivalent must be placed be-
tween the plate circuit and the antenna
cireut.

In the case mentioned tbe ratio of trans-
formation between impedances of 5000 and
100,000 would he the square root of this
ratio or approximately 1 to 4.5.

The actual turn ratio would be consider-
ably higher than this, owing to the fact that
in most radio frequency transformers the
voltage ratio falls below the turn ratio.

An equivalent to a step-up transformer is
a variable coupling, but in this case the plate
circuit must be made resonant by the addi-

tion of a capacity shunted across the plate
inductance.

In order to get full output from a tube it
is necessary to have only resistance effective
in the plate circuit. Any excess value of
inductive or capacity reactance means a
heavier current for the same energy deliv-
ered (the so-called wattless component)
and this component gives an added loss in
passing through the necessary impedance of
the filament to plate path in the tube,

In any circuit built to energize an antenna
at a number of quite widely different wave
lengths, this ratio must be varied for each
wave length in order to get best results, be-
cause the effective antenna resistances will
vary. The tube impedance under fixt oper-
ating conditions remains quite constant ex-
cept thru very extreme ranges of frequency
where the capacity effects between elec-
trodes becomes appreciable,

One form of typical oscillating circuit
quite widely used for energizing a radio
transmitting antenna is shown in Fig. 4.

The first variation mentioned, that of
change of inductance or capacity to get the
desired wave length, is accomplisht in this
case by variations of the inductance of LA.

The inductance Lp and Ls have a fixt
close coupling and the second adjustment,
that of variation in ratio, is accomplisht by
variation by taps in the number of turns of
Lp. In most cases the ratio of Lp to Lg is
a step-up one; but if the tube impedance is
unusually high and the antenna resistance
(expressed in the usual way as equivalent
series ohms) rather higher than the aver-
age, the ratio in the direction as above
stated may be slightly step-down.

1f a direct current ammetcr is placed in
one of the leads from the direct current
source Es, so as to indicate the average

Fig. 8.° Rear of Panel Shown in Fig, 8.
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plate current [» and an ammeter inserted in
the antenna it is very easy to set the trans-
former ratio at the proper value.

Starting with a large number of turns on
Ly, other adjustments being properly made,
both the value of plate current /v and an-
tenna current Iz will be low.

As the number of effective turns on Lp is
decreased the values of Ip and [y rise.
Since Es is held constant while antenna
voltage increases with increase of Ja, the
rate of increase of Jo will be less for a con-
stant value of efficiency.

In most cases of high voltage power
tubes, the adjustment is made for best effi-
ciency considering the maximum safe load
on either the tube or the source of supply
at Eu. In either case the vz;lue of Ly is ad-

1a
justed until the ratio of — Is a maximum.

Iv

If the number of effective turns of Ly is
decreased beyond the best point there will
be an increase of Is with little or no in-
crease in /q. Finally, if the number of ef-
fective turns of Ly 1s unduly decreased, the
oscillations will usually stop and » take up
a value dependent upon the static character-
istics of the tube.

Of course as in the case of transformer
design at commercial frequencies it is not
only the ratio of turns between Ly and Le

¢Control Pamnel for Use with

Power
Pliotron Units B8hown in Figs. 8§ and 9.

Fig. 10.

that is important, but also the actual num-
ber of turns used on the coil Lp. Too few
turns will give an excessive exciting cur-
rent relative to normal load current and too
many turns an excessive impedance to the
load current. Owing to the fact that air
with its uniform magnetic permeability is
usually used for the magnetic circuit of the
coils the permissible range of design varia-
tion is increased over that of commercial
frequency transformers.

1i a variable coupling between Lp and Lq
is employed rather than variable turn ratio,
a condenser must be placed across Lp to
form a resonant plate circuit if full output
is desired. If this condenser or an equiva-
lent is not used there will be an excessive
inductive reactance in the plate circuit,

The third adjustment, that of grid excita-
tion voltage, is accomplisht by variation of
Lg, its coupling to La and the value of Ry
(see Fig. 4).

In the actual arrangement of a circuit of
this type incorporated in a finisht plece of
apparatus, there are several features which
are of interest.

In radio telegraphy the telegraphic dots
and dashes require rapid make and break of
the energy to the antenna. This is usually
accomplisht by placing a key in series with
the high grid resistance Ry of Fig. 4. In
this way it is only necessary to make and
break the relatively low current and low
potential of the grid circuit. Opening the
circuit at this point allows the condenser
(s to charge up so as to give the grid a high
negative value of potential, thus cutting off
the flow of plate current to the tube which

* “The Construction and Maintenance of Alumi-

P ]

Fig, 12. Reer
View of 30-
Tube Pliotron
Panel Shown
in Fig. 11,

LI LT T T

in turn reduces the input and therefore the
ouput to zero.

Now, the condenser Cyg has usually a smali
value of capacity of the order of a few
hundred micro-microfarads. Therefore, the
rate of its charging up and the resultant
rate of decrease of the plate current Ip is
extremely rapid, much more rapid than the
opening of a pair of contacts because there
is no arcing or sparking.

In most power tube work the source Ep is
a high voltage, direct current generator.
In such a2 machine the number of turns in
an armature coil is large and therefore the
armature inductance is high. If the flow of
current thre this inductance is suddenly
interrupted there naturally follows a con-
siderable step-up of voltage across the arm-
ature terminals.

Therefore, there is an abnormal instan-
taneous voltage strain liable to cause a
breakdown, which breakdown of insulation
usually occurs between some point on the
armature coil near the plus end and the
core of the armature, because the negative
armature terminal and frame are at, or near.
ground potential.

As an example, a certain more or less
standardized form of high voltage direct
current generator
rated at 1,500 volts,
2 kw., I, r.p.m.,
had an armature in-
ductance of
approxi-
mately one
henry. The full load
current was I1.33 am-
peres and it is read-
ily seen what a high
surge of voltage was
caused when this cur-
rent was brought to
zero in a very small
fraction of a second.

It is therefore nec-
essary to put some
form of protective
device across the
terminals of E»
which will pass cur-
rent when the voltage

arises above a cer-
tain predetermined
value,

Aluminum cell
lightning arrester
equipment* has
proved to be an ex-
cellent form of pro-
tective device and it
has beeas found ad-
visable te use them

Fig. 11,

28

when the energy input excceds 500 watts
at 500 volts or over. For the lower powers
a condenser of as large a value as prac-
gi)al should be shunted across the source
- When a circuit is incorporated in a fin-
isht piece of apparatus in which the wir-
ing is more or less complicated by the re-
quirements of operation, it is often noticed
that the adjustments, particularly that of
the grid excitation, are more critical than
in a similar but simple experimental circuit.
This can be usually accounted for by the
capacity effects between adjacent wires and
inductive effects between wires of different
circuits which are naturally closer spaced
and of greater number than on an experi-
mental layout.

In operating tubes of the larger type in
parallel it is vsually advisable to include a
fuse and ammeter in the plate circuit of
each tube. The ammeter allows the location
of a defective tube to be noted and the fuse
throws out of circuit a tube drawing exces-
sive current.

In the parallel operation of tubes, trouble
is often experienced with sudden values of

(Coniinued on page 318)

Thirty-Tube Pliotron Panel, a Back View of Which 13

Shown Abeve.
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Registering Radio Messages oh Tape

are the Familiar Head Teleprhonhe Receivers Doomed?

-

ERE is a device
which promises

some interesting
developments i1
future radic and

which involves not only pro-
fessional but amateur sta-
tions as well. Just think of
tuning your receiving set to
the broadcast wave of NAA
or any other station send-
ing valuable information
and by means of the pres-
ent device, being able to
secure a graphic record of
the complete matter trans-
mitted, without the neces-
sity of your presence at the
instruments.

Such is the claims of a
device recently invented by
Mr., William G. H. Finch,
an experimental engineer
of Buffalo, New York, and
who incidentally has been
granted a patent by Wash-
ington. The radio recorder
which is shown in the
accompanying  photograph
sends with an ordinary

Maximum current will then
flow thru the special relay
device which will in turn
operate the second or heavy-
current relay mentioned be-
fore.

Under test this new relay
worked perfectly over sur-
prising distances and swhen
used in conjunction with
other efficient apparatus it
can be depended upon to
render very good service. It
15 simple and there are no
unduly delicate parts ex-
posed. By using the special
relay in connection with at
least one audion amplifier
the distance over which it
will operate can be in-
creased considerably. With
several stages of amplifica-
tion the relay will operate
over what might be termed
long distances.

Radio engineers havelong
been endeavoring to perfect
a device that would func-
tion on very weak currents
and if the present develop-
ment proves successful it

tape register similar to
those employed on regular
telegraph lines. This feat
is made possible by the em-
ployment of a super-sensi-
tive relay which is designed
and constructed along en-
tirely new lines and which will function by
the action of remarkably weak electro-
magnetic impulses. This relay in turn
closes the circuit of a second relay which
controls a somewhat heavier battery cur-
rent necessary for the operation of the
tape recorder, or whatever other device
may be connected in the circuit. Thus in-
candescent lamps may be lit, motors
started, horns operated, and bells rung by
this system with ease and simplicity.

of the Device.

William G. H, Finch, the Inventor of the Radio Signal Recorder.
Also Shows the Essential Instruments Connected With the Buccessful Operation
It is Claimed for Thig Invention That it Will Accurately Register
on Tape Radio Signals up to 2600 Miles When Employing a Vacuum Tnhe

Receiver Circuit.

HOW IT WORKS

Fig. 1 shows a schematic wiring diagram
which will give you a general idea as to
how the device operates.

The radio circuit is brought to a point
of resonance in the customary manner by
the use of variable inductances and ca-
pacities. A detector and a pair of head
phones are wused to “tune in” DBoth of
these may be switched out of the circuit
when it has been brought to resonance.

The Illustration

will certainly receive a good
welcome. It is well known,
of course, that the English
engineers of the Marcont
Co. recently perfected a de-
vice along these lines that
operates a bell upon the receipt of a radio
distress signal at sea and which we re-
viewed in these columns some months ago.
This is to be employed for emergency use
only and will not he used for ordinary
communication. The fact that the Mar-
coni Co. has been interested in this prob-
lem proves that its importance to the field
is well recognized.

(Continued on page 308)

OUR TITLE CONTEST

S vou probably have guessed, it is

not the easiest thing in the world

to get up a cover for Ranro NEws.

Ever since the inception of the

magazine, the editor establisht the

policy to present one month a technical

cover, and alternate it next month with a

“human interest” cover. The underlying

idea is that if we ran technical covers all

of the time, we would probably not attract

new “bugs” to the game, whereas we have

found that our “human interest” covers at-

tract many people in all walks of life who

otherwise might not become interested in

radio. Thus we found that we fulfill our

mission by making the radio art known to
more and motre people every day.

Now, then, a cover is not the only thing
which your editor has to worry about once
a month, while he revolves at a high fre-
quency in his bed. Not only must be think
up the cover for the magazine, but he must
provide a suitable fitle for the picture as
well. Sometimes these titles come in wiih
tolerable audibility,, but frequently the
mental static is bad. and the whole system
seems grounded. )

So last month when vour editor got up
a front cover, everything ran aleng smooth-
1y, but when the selection of the tifle came
around, the psychic detector adjustment
was K. o'd, and no sensitive spot could

be discovered in our whole mentality.

Everything was as dead as a burnt out

V.T. *“Sigs” were entirely missine. while
there was a goodly amount of Q.R.M. go-

$50.00 IN PRIZES

ILL you supply the missing
vg/ title to our front cover of
this issue?
The following
winners:
1st Prize $25.00
2nd Prize $15.00
ard Prize $10.00
Study the titles on our former
covers and see how a long story
.ometimes is expressed in three or
four words. Why not try your hand
for a little easy monev?

prizes await the

—Lditor.

ing on inside of our think-box, which made
the “reception” even harder. So the editor
gave it up as-a had job, and declared that
he would “let George do it.”

Hence the cryptic dollar marks in lien
of a title on our front cover this month.
Perhaps you can tell us what our cover is
all about. Franklv, we do not know, and
what is more we do not care; it’_«:_l your

magazine—we never read it! We have a
vague and hazy idea of the action of the
“plot,”” but somehow or other our key is
sticking badlv and we are not in a position
to “Q.S8.T.” the title as of vyore.

Suppose you try and see what you can
do to supply the missing title. We too
thought it was easy at first. Perhaps you'll
find it so after all. Everybody can com-
pete, and there are no restrictions save that
there must not be more than eight words
to the title. Furthermore, the title must be
explanatory of the picture, and the ifewer
words vou use the better. If you can do
it in three words, welll like you all the
more. The prize winner will be awarded
$25.00, the second best title will be awarded
$15.00, while the third best title will re-
ceive $10.00. The editors of Rapo News
will be the judges of the prize titles.

1f more than one person submits the win-
ning (itles each will receive the prize offered.

Contestants are not restricted from send-
ing in more than one title. They may send
in as many as theyv wish. It is also self-
understood that the title must he of a
radio nature to fit in with the picture. This
contest will close in New York on De-
cember 1oth. The prize winning titles will
be announced in our January issue.

Address all to
TITLE EDITOR RADIO NEWS
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New Amplifving Apparatus’

Some Interesting Units Embodving the Automatic Filament Control Feature

To the Left We Illustrate the Panel View of This Important Unit Employing Detector and Two Stages of Audio Frequency Amplification.
This Instrument is Unique in That it is Fitted With Automatie Filament Contrel as Descrihed

Right is Shown ‘“the Works,”

To the
in this Article,

This Type of Apparatus Represents Up-to-the-Minute Operating Efficiency.

N times past, before the fundamental

truths about the designs of radio ap-

paratus were known, but little effort

was put forth towards the perfection

of convenient operating control fea-
tures. Undoubtedly this was partly due to
the encouragement given to the design and
construction of freak apparatus having the
greatest possible number of adjusting
knobs all for a single purpose. In many
instances half of the knobs or other forms
of adjusting dewvices could be removed
from the apparatus without sacrficing any
of the necessary adjustments. Behold, this
is all rapidly becoming ancient history.

The critical radio man of today will
have none of this “Ginger-bread” design
and will listen to no alibis of “High Efh-
ciency” in an attempt to camouflage poor
design and workmanship. In fact he is
looking eagerly towards the time when the
operation of a radic station will involve
much less juggling of apparatus,

In the design of this type of apparatus™*
the necessity for convenient operating con-
trol has always been lkept in view and it is
but a natural outcome of concentrated ef-
fort in this direction that has produced the

AUTOMATIC CONTROL feature. This
svstem as applied to all apparatus which
includes more than one vacuum tube,
places it on a high plane of operating as
well as efectrical efficiencv, The system
gives the operator instant control over the
vacuum tube circuits and also effects an

The Plug and Jack and Method of Contactors
Making Automatic Control Possible,

appreciable saving in the life of both vac-
vum tubes and batteries—a most desirable
factor.

As a specific examnvle, attention is di-
rected to the detector and two stage am-
plifier circuit diagram of Fig. 1. It will
be noted that the insertion of the telephone
plug into the jacks corresponding to the

detector,”irst stage and second stage po-
sitions will cause the filament circuits of
the corresponding wvacuum tubes to be
lighted, Thus with the plug in the de-
tector position, the filament of the detector
tube is lighted. With the plug in the first
stage position the filements of the detector
and the frst stage amplifier tubes are
lichted and finally when the plug is in the
second stage position, all three filaments
are placed in operation. This means that
the initial adjustment of the individual fila-
ment theostats. may be left undisturbed
permanently and subsequent contrel of all
the stages can be accomplished by merely
inserting the plug into the proper jack. As
an additional feature, provision is made
for transferring the output of the second
stage amplifier to a set of binding posts
marked “loud speaker,” see Fig. 2. This
transfer is made by insertine the plug only
part wav into the second stage jack which
causes the filaments to be lighted but leaves
the telephone disconnected. This position
is indicated by a marked unmistakable
click caused by a turned groove in the end
of the telephone plug.
(Continued on page 322)
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The Left-Hand Diagram Illustrates the Wiring Hook-Up of tbe Detector-Two-Step-Amplifier Unit Shown in the Above Photograph, While the Right
Hand Diagram Shows the Rather Interesting Hook-Up of a Short Wave Regenerating Unit of Same Manufacture and Which is Equipped With the

Same Control Feature.
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Electron Tube Transmitter of Completely
Modulated Waves

N order to utilize a radio-frequency
oscillation of given power most effec-
tively in.a non-oscillating receiving sys-
tem, it must be completely modulated,
the periodic reduction of the current
to zero occurring at a suitable audio-
frequency. Radio-frequency harmonics,
manifested by distortions in the shape of
the radio-frequency or carrier wave, limit
the total power radiated by a transmitter
at a single frequency to which the receciver

By LEWIS M. BULL®

times per second while the supply voltage
falls from 0 to —Ep volts, The antenna
current is maintained for a half cycle when
the plate is positive and is reduced to zero
a greater part of the half cycle when the
plate is negative.

The first method requires a source of
high direct voltage which may be incon-
venient if ‘high-power tubes are used. With
the second method the whole system cin
be operated from any audio-frequency gen-

ters; (3) a readily adjustable range of
wavelengths from 500 to 1,000 meters; (4}
transmission of completely modulated
waves, making possible their reception with
crystal detectors; (5) sharply tuned waves,
in order to avoid excessive interference
over long series of tests. The set has been
used in fog signaling and direction finding
experiments, and in transmission tests car-
ried out as part of an investigation of wave
propagation.

ey

Front and
Back View
of the
Qomplete
Set Assem-
bled {n the
Radio Lab-
aratory of
the Burean
of Stand-
ards at
Washing-

ton, D, C.
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L UITRTRR TR,

is tuned. Audio-frequency harmonics,
manifested by distortion in the envelope of
the radio-frequency oscillations from sinu-
soidal form, determine the response of any
amplifying and rectifying detector.

There are two possible methods of oper-
ating an electron-tube generating system so
as to furnish a completely modulated out-
put: (1) The use of a direct supply voltage
in connection with a mechanical interrupter
or “chopper,” which periodically breaks the
supply circuit, causing the antenna current
to be reduced to zero; (2) the use of an
alternating audio-frequency supply voltage.
if the frequency of the supply voltage be
F and the peak value Ep, then the plate is
positive with respect to the filament F
times per second while the supply voltage
rises from 0 to Ep volts, and negative F

* 2 ccociate Phuysicist Bureaw of Standards.

erator with suitable transformers for the
high-voltage plate and the relatively low-
voltage filament. The note produced by
telephone receivers actuated by the recti-
fied output from the transmitter corre-
sponds to the frequency F. Consequently,
a desirable value for F would be 800 cycles
per second, since most aydw-fraqumry re-
cetving apparatus 15 designed for besi op-
eration af abowl that frequency. 1f no 800-
cycle generator is available, a 500-cycle
machine can be used. o

A transmitter of this description has been
designed and built at the Bureau of Stand-
ards, The set fulfils the following require-
ments: (1) Use of a single Type “P”
pliotron, with 500-cycle, 150-volt alternator;
(2) power output exceeding 200 watts in
an antenna having 8 to 15 ohms resistance
and a natural wavelength below 200 me-

In designing the set the average power
output in a given antenna was taken as
the criterion of its merit as a transmitter
of radio waves. The kind and degree of
modulation of the waves radiated determine
to a large extent what type of receiving
circutts should be employed io wiilize this
power effectively. However, if it be under-
_stood that an appropriate receiving circuit
is to be used, the effective current output
In an anterina of given radiation resistance
at a given wavelength determines the merit
of any transmitter of modulated or un-
modulated waves.

Fig. 1 is a diagram of connection of

- the final form of this transmitter asg pui

into service for radio direction finding and
tog signaling. .

Owing to the fact that the 500-cycle volt-
age, when using a 2-K.W. alternator. drent
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enough to decrease the filamcnt current by
as much as 15 per cent when the load was
thrown on in the plate circuit, it was found
necessary to include in the flament trans-
[ermer a series compensating winding.
This is rendered doubly imperative by the
fact that when operating a tube at high
plate voltage, the power output changes
to a much greater extent with slight
changes in emission than when operating
at lower plate voltages. The system s
always kept adjusted for inaximum output
at the maximum safe hlament current, [,
effective = 3.0 amperes, and even a shght
decrease in this current decreases the power
output considerably, and the current output
to a corresponding extent. In order to be
able to adjust this transformer to give
suitable compensation for the drop in pri-
mary voltage, and still be able to use it
at different values of generator - voltage,
when it is found desirable to transmit at
reduced power, it is necessary to make the
number of turns in the compensating wind-
ing adjustable. The compensating winding
of the transformer is composed of 100 turns
No. 16 d.c.c. wire, with a tap every twelve
turns from 30 to 100. The flament rheo-
stat makes it possible to adjust the filament
current for any steady value of primary
valtage on the transformer; the series com-
pensating winding makes it possible so to
adjust the transformer to the supply circuit
that the filament current reaches a safe
maximum when the load is thrown on. If
sufficient power is available from the gen-
erator it is advisable to over-compensate
the transformer, making it possible to heat
the filament at reduced current except when
the key is pressed.

EXPLANATION OF CIRCUIT,

Fig. 1 is a diagram of connections of
the modulated wave transmitter, and the
following data covers the explanation of
the designating letters shown: 4. Plate
and grid coupling coils. Continuous coil
wound on fibre tube 534 inches in diameter.
Eighty turns No. 18 solid wire spaced 14
inch apart; and taps brought out every five
turns on grid side and every ten turns on
plate side of coil. B. Autenna switch.
D. Generator field rheostat. E, Eleciron
tube, Type P pliotron. F. Antenna coil;
30 turns-litzendraht, wound on fibre tube
6% mches in diameter; taps brought out
‘every two turns; mounted so as to slide
over coupling coil, in order to vary mutual
inductance. . Stopping condenser; mica;
C =804 mfd H. Automatic sender,
drivew by D.C. motor, which is supplied
from the field circait of alternator, .. Fila-
ment ammeter. [, Antenna ammeter.
R. Filament rhcostat. 7. Supply trans-
former, 2 K.V.A.; ratio of turns, 40/1; full
load voltages, 160/6,500. 7Ty Filament
transformer, special construction.  The
mnain windings consist of 200 turns No. 16

Dlggram of
the Comnplete
Connections
Employed in
the Modulated
Wave Trans-
mitter, the
Congtants of
Which Ap-
peat Under
the Caption
‘“'Explanation
of Circuit””
en this Page.

q.¢.¢. wire oil the primary side, connected
across the 180-volt supply, and 120 turns
No. 16 d.c.c. wire on secondary side, con-
nected to filament circuit,

The transmitter described in this paper
was designed to operate at short wave-
tengths, The performance of such a system
at short waves is limited by two factors;
first, the electrostatic capacity between ele-
ments of the electron tube, which may pro-
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Comparison of Wave Trains Emitted by a
Spark and a V.T, Transmitter,

vide a reactive shunt for the oscillatory
circuit; second, the approximate linear re-
lation between power output, resistance, and
capacity. Consider any short portion of
the wave train when the amplitude of the
supply voltage may be considered constant
so far as the radio-frequency oscillations
are concerned. It has been shown' that
the output power lis given for any tube by

=— 1)
R 2C

where R, L and C are the re-

sistance, inductance and capac-
ity of the antenna and f is a
function which depends upon
the characteristics of the tube
and upon the plate and grid
coupling. Over a certain range
of operation the funcrion ¥,
which involves the oscillating
grid voltage as dependent uipon
the antenna current and coup-
ling, is found to be a direct
linear function. Then the out-
put power varies inversely
with the antenna capacity and
with the antenna resistance.
Assuming constant [ since a
change in L involves a change
in the function f, it is evident
that if C is made small, as is
the case at short wavelenzths,
R must be increased, in order

Fig. 5, This is the Filiment Circuit Transformer, the Com.
pengating Winding of Which is Composed of 100 Turns No. 16
d.c.c, Wire With a Tap Every 12 Turns From 30 to 200.

Ldull, L. M. Determination of ouput char-

to obtain maximum output. Tt
may be impossible to obtain
maximum output from a tube
i a given antenna of low re-

|

70 /50V. 500
ajcle Gen.

|

Fig.4

sistance at short wavelengths, particularly
in view of the fact that the total effective
resistance (lecreases with increasing fre-
quency.

When supplying an antenna having a ca-
pacity of approximately 0.004 microfarads
and a resistance of 10 ohms, this set gave
a power output in the antenna of 286 watts
at 600 meters wavelength, using an effective
value of filament current of 3.5 amperes,
and operating at an overall efficiency of
33 per cent, alternator terminals to antenna
mciusive, This efficiency takes account of
the power expended in the filament supply
transformer and in the filament, No data
are available on the efficiency of the tube
alone, as ordinarily computed in terms of
input to the plate and output in the an-
tenna, It was impossible to adjust the
coupling so as to obtain maximum output
at the shorter wavelengths.

TRANSMISSION AND RECEPTION TESTS.

Signals from this set, which supplied
5 amperes effective current to an antenna
approximately 50 feet high in Washington,
were copied at a distance of 100 miles by
using an antenna 60 feet high, with an
audibility of 10,000, using an autodyne re-
ceiving circuit with a two-step audio-fre-
quency amplifier. Signals from this set,
working under the same conditions, were
received through hecavy interference by
using a 6-foot coil aerial and a similar
detector and amplifier, at a distance of
225 miles.

It has been found in other tests that
waves modulated in this fashion cannot be
received with high efficiency with a simple
non-oscillating detector. The voltages in-
duced in a receiving antenna by a logarith-
mically modulated wave will give a response
on the output side of the detector greater
than that induced by a sinusoidally modu-
lated wave train radiated from antennas
in which the effective antenna current is
the same, provided always that we confine
our attention to short wavelengths. The
truth of this statement has been proven
experimentally by direct comparison of two
such transmitters. It is heyond the scope
of the present paper to discuss quantita-
tively the effects of sinusoidally and loga-
rithmically modulated wave trains upon re-
ceiving antenna with rectifier and "phones.
However, a possible reason for such a be-
havior is suggested by the accompanying
diagram, Fig. 2, upon which are plotted
to the same scale the envelopes of spark
and sinusoidally modulated wave trains
emitted by two transmitters operating at 500
cycles and supplying the same antenna with
the same effective antenna current. Altho
the logarithmically modulated wave train
persists only about one-twelfth as long as
the sinusoidally modulated wave train. yet
it rises to a peal value over thirteen times
as great. In order to give some idea of

(Crntinued on page 331)



280

Radio News for November, 1920

The Audion—Its Action and Some Recent

Applications

By LEE De FOREST, Ph. D., Sc. D.

It was in the summer of
1912, when at work on the

Part 2

A historical paper of wnusual tnterest to the Radio ‘raternity

tages very auickly relegated to
the scrap-heap the ticker and

problem of audion amplifiers
1n cascade arrangements for
telenhone repeaters, that I (i
discovered that if the input. or

grid, circuit was inductively
counled with the output, or
plate inductance, the audion

became a generator of continu-
ous alternating currents, ovig-
inally made evident by a shirll
tone in the telephone receiver.
A typical resenerative circuit
is illustrated in Fig. 11. The
explanation of the operation is
simple. An initial impulse
the plate circuit, however pro-
duced, induces a similar one i
the grid circuit, which, if of
proper polarity, will mmpress
on the g¢rid a sudden change in
potential which may in its turn
produce an impulse in the plate
current in the opposite direc-
tion to the original disturb-
ance. This rcaction then be-
comes self-sustaining, provided
the resistance and hysteresis
losses in the two circuits are
not too great; and the ampli-
tude of the oscillating current
thus set up goes on increasing,
taking energy supply from the
B batterv, until the losses
the circuits equal the incre-
ment of energy drawn from
the battery. Whereafter a:
alternating current of perfectly
constant amplitude and wave
form is maintained. The fr
quency of this alternating cur-
rent depends on the constants

tone-wheel; and at once placed
the transmission by undampt
waves upon an altogether dif-
ferent tevel from that of the
older spark method.

But the audion in an oscillat-
ing or an almost oscillating, or
unstable, condition is also of
great utility in detecting dampt
wave signals, or even radic
telephone currents. If the two
circuits, input and output, are
so separated as to interact less
energetically the oscillations
become weaker and finaliv v
cease to be gencrated. When
in this condition a very feeble
impulse, if properly attuned,
can set the system into vibra-
tion. The resulting response
develons an enerev almost un-
related to the cause. Enor-
mous magnifications are thus
possible with a single audion,
and spark signals have thus
been received over the greatest
span which it will ever be pos-
sihle to reach on this earth—
half way around the globe.

In receivine undampt wave
signals, when the local oscillat-
inz receiver circuit js slight]
out of tune with the incoming
waves, the received currents
on reaching the grid are ampli-
fied, first by the ordinary pro-
cesses of the audion, and then
combine with the local oscilla-
tions to produce “beat” notes,
of audic-frequency which beat
_{B note currents are themselves

of the circuit, the inductance
and capacity in the input or
output circuits, But under
certain conditions it depends to
some extent also on the recist-
ance in the grid leak, if this be used, and
sometimes, but not usually, on the temper-
ature of the filament and the B voltage.
A few months after this type of circuit
was first used for the production of alter-
nating currents of audible frequency I first
demonstrated the fact that weak high-fre-
quency currents could equally well be gen-
erated, simply by substituting radio-fre-
quency coils for the ocriginal iron-cored
coils, and small variable air condensers for
the large telephone condensers of the crigi-
nal experiment. And quite naturalily, also.
since 1 was at the time engaged chiefly in
work on undampt wave radio transmission,
this generation of radio frequency waves
was frst demonstrated in receiving hetero-

Fig. 15.
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An Early Autodyne Circuit Used by Dr. DeForest.,

Typical Oscillion Transmitter Which Utilizes Two Half Kilowatt

Vacuum Tubes,

dyne, or more exactly autodyne, signals.
The circuit used at this early date, April,
1913, which was almost identical with that
in Fig. 11—Fig. 12, shows the nsual antenna
receiving circuit, the usual secondary circuit
connected across the grid and filament of
the audion, but with another coil similar to
the secondary in series with the telephone
receiver, which in this case was abridged by
a small condenser.

AN ACCIDENTAL DISCOVERY

In the fall of that year my assistant, Mr.
Longwood, and I discovered, largely by ac-
cident, that if the secondary receiving cir-
cuit be connected across the grid and plate,
instead of as customary between the grid
and filament of an audion, the circuit be-
came a persistent oscillator, very simple and
effective as a receiver of undampt wave sig-
nals. On account of the great sensitiveness
of this combination the name “ultraudion”
was applied to it. Countless medifications
and adaptations of these two general types
of oscillating audion circuits have been de-
velopt by radio men here and abroad, For
their simplicity, the ease with which all the
advantages of the beautiful heterodyne prin-
ciple of Prof. Fessenden and Vreecland can
be realized, the clarity of note and range of
pitch which the receiving operator can in-
stantly command—coupled with a degree of
sensitiveness of a different order from that
of any other type of detector—these advan-

amplified by the audion, before
delivery to the telephone re-
ceiver., So sensitive is the
pitech of this beat ncte to the
slightest change of capacity or
inductance in the circuit {when very high
frequencies are employed) that in properly
designed circuits a change of capacity of
one-thousandth part of the electrostatic
unit can be detected. A change of capacity
which is caused by substituting coal gas for
air in a condenser can thus be easily meas-
ured. Similarly can be demonstrated slight
changes in resistance with temperature of
conductors, the conductivity of flames, the
permeability of liquids, ete. Very recently
Prof. Blondel has utilized the audion in a
balanced bridge method for measuring ex-
cessively slight differences in static po-
tentials

The uniform generation of electrical os-
cillations in a circuit by means of an audion

Fig 1/

Ancther TFundamental ‘Feed Bask’ (ironit
Employed in Developing the Audion.

is one of the most striking and fascinating
of its applications. 1f these are of radio-
frequency there is no sensible manifestation
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of their presence, but if of audio-frequency
the telephone receiver or “loud speaker”
reproducer may be made to give forth
sounds from the highest pitch or volume to
the softest and most soothing tones. Such
wide range and variety of tone can be pro-
duced from suitably designed singing cir-
cuits that a few years ago I prophesied that

T (it el fest

£g /3
& Tuning Fork
Electro-Magnets,

In This Case is Driven by

at some future time a musical instrument,
involving audions instead of strings or
pipes, and batteries in place of air, would
be created by the musicians’ skill.

DRIVING A TUNING FORK

But lower frequencies, even to one oscil-
fation per second, can be obtained from the
audion. Pulsations suitable for submarine
cable signalling, or for chronograph and
time-pendulum work, can be had of remark-
able constancy and reliability, free from all
difficulties of speed regulation of motors, or
of any moving parts. Or a combination of
mechanical time-factors, and the electrical
properties of the audion can be advantage-
ously employed. For example, a tuning
fork may be driven by electro-magnets, one
connected in the grid circuit, the other in a
plate circuit, as shown in Fig. 13. .

The movement of the grid prong here in-
duces an e. m. f. on the grid, which in turn
controls the plate current thru the other coil
acting upon the other prong of the fork,
thus sustaining its motion. If the two coils
here shown are also closely coupled in-
ductive reaction, or regeneration, is added
to the mechanical, and very powerful vibra-
tions may be thus set up. Various modifi-
cations of this principle will suggest them-
selves to physicists, who desire sparkless
generation of low frequencies of great con-
stancy. Tuned relays, highly selective to
definite frequencies, and where it is desir-
able to reduce the damping to zero or nearly
zero, can thus be constructed. The above
arrangement is due to Messrs. Eccles and
Jordan.

A modification of this method of linking
the audion with mechanical motion is the
magnetic pendulum. actuated by the plate
currents through electro-

devices having negative electrical resistance,
as in the four-electrode device of Dr. Hull
(styled the “dynatron’”)—or its equivalent
in some mechanical form. For one funda-
mental property of the audion is that an
clectrical influence in one circuit may, thru
the grid, be made to produce effects in an-
other circuit without appreciable reaction.
For the energy absorbed by the control
electrode may be considered negligible—
frecuently less than that required in moving
a galvanometer needle,

THE MICROSCOPE OF RADIO

Then, and probably the most promising
field of all, the arrangement of audions in
cascade as amplifiers, of pulsating currents
of any form or frequency-—opens to the ear
what the microscope has given to the eye—
new regions of research 1n numerous and
diversified fields from physiology, for heart
beats and breath sounds —to chemistry,
where some even predict that we shall some
day hear “the collision of individual atons
with one another.” During the war British
army engineers used as many as nineteen
audion bulbs in cascade circuit, amplifying
preferably the radio instead of the audion
frequency currents. With such a series it
is possible to detect with certainty alternat-
ing currents of one-ten-thousandth-millionth
of a volt on the input grid—involving mag-
nifications of the order of twenty thousand
times. It 15 an everyday occurrence now to
receive radio messages from Norway or
Honolulu, on a closed-loop antenna one
metre in diameter, using three or more au-
dion amplifiers in cascade between this an-
tenna and the detector, and sometimes a
similar multi-stage amplifier for audio fre-
quencies, between the detector and the tele-
phone receiver.

Principles which, tho long understood
were impossible of application to radio sig-
nalling, have been made realizable by the
audion amplifier, and the scope and value
of the new art immeasurably increased
thereby. For example, the use of under-
ground receiving antenna, the direction-
finder, or radio-compass loop, the elimina-
tion of static interference by either of the
above, or other methods—all such were
compelled to await for their successful ap-
plication the introduction of the grid elec-
trode. Starting with the small bulb used
in 1912-13 as a telephone amplifier and gen-
erator of minute electric oscillations for
heterodyning purposes, [ began the con-
struction of larger sizes to be used in un-
dampt wave transmission. At first spheri-
cal bulbs, three or four inches in diameter,
and talking 50 watts of plate input energy,

magnets and indacing in
another c¢oil  properly
tuned impulses which, if
conveved to the grid, con-
trol thru almost senusoi-
dal currents the successive
pulls upon the pendulum
(Iig. 14). When a sec-
ond system identical with

the first, but located al
right angles thereto. 13
¢mployed, the pendulum

will be set into conical vi-
hration, circular or ellip-
tical as desired, and a re
volving electric feld will
be produced, which <can
also be made to drive an
armature or magnetized
wheel at a certain definite
speed. )

There seems to be, in
fact, no limit to the num-
ber of applications to
which this three-electrode
vacuum tube can be ap-
plied as 2 tool in the

hands of the experimental
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were considered large. Such rapid progress
was made in improvement of design and
construction of these so-called “power
tubes,” notably by the engineers of the
Western Electric Co., that by autumn of
1915 a bank of several hundred tubes, their
input and output electrodes connected in
parallel, were installed at the Arlington
wireless station. By a pyramtdal circuit ar-
rangement, whereby one oscillion tube con-

Fig. 14

Linking the Audion With Mechanical Motion
By Means of a Magnetic Fendulum.

trolled a group in parallel, these in turn
controlling larger groups of oscillion tubes,
some twelve kilowatts of undampt wave en-
ergy was delivered to the great antenna, all
perfectly controlled or modulated by an or-
dinary telephone microphone. By this ar-
rangement the voice was transmitted that
vear as far as Honolulu and Paris, thus
fulfilling predictions made in 1909 to a very
skeptical world.
THE ALEXANDERSON MAGNETIC
AMPLIFIER

In these Arlington tests the entire sys-
tem was one of three-electrode tubes—for
power generator, for current modulation
thereof at the transmitter, and for detector
and amplifer at the receiver. More re-
cently Alexanderson, using his powerful
high frequency alternator at New Bruns-
wick, has controlled 80 kitowatts of antenna
energy by means of his magnetic amplifier.
This ingenious development of a Fessen-
den device was in turn controlled by a bank
of large audion amplifier tubes, nicknamed
“pliotrons,” whereby the original micro-
phone currents were sufficiently amplified
to control the saturation currents necessary
for the magnetic controlling device.

There are today grave differences of
opinion among radio engineers as to what
type of high-power radio transmitter will
prove the key to the future—the high-fre-
quency alternator, the Poulsen arc, or the
oscillion. In rmy own opinion, the long-dis-
tance transmission art will shortly depart
from truc radiation methods: and the a. c.
cgenerator, of comparative-
Iv low frequency, will be
widely used for such sub-
terranean, or submarine
transmission, leaving for
ship commiuncation only
the survival of radio
transmission, as it is
known today. Such being
the case, we will then have
little use for radio trans-
mitters of more than 20 to
so kilowatts.  For such
transmitters I foresee the
early use of a few large
oscillion tubes, of. say, -
kw. capacity each. }-
readv we are making tubes
capable of handling one
and two kilowatts, usit
tongsten filaments and
erids, and large anode
nlates  of tunesten or
molybdenum. The effici-
encv with which several
such tubes can operate ir
parallel, the ease ~wi'l
which an amplified voicr
current, actin~ upon their

physicist. Of  especial Fig. 18. A Radiophone Unit Which Operates Directly From a 110-Volt A, C, erids in parallel can coi
value is the fact that it Supply and Which Furnishes Its Own Plate Potential, The Set Consumes 50 Watts, trol their combined out-
Tenders  easily  available Places .75 Ampere in an Average Antenna and Operates Up to 50 Miles. put, make such a sys-
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tem almost ideal as a radio telephone trans-
mitter. A typical oscillion transmitter util-
izing two half-kilowatt tubes is illustrated
in Fig. 15. The schematic circuit diagram
for such a transmitter is shown in F1g 16
LARGE TUBE CONSTRUCTION

In the construction of these large tubes a
thousand details must be scrupulously ob-
served—in addition to the calculated physi-
cal dimensions of the eleinents, the choice
of materials, the method of seal, the pre-
liminary treatment of the metals, their
welding, the screening of the glas.s from
bombardment, the various steps in the proc-
ess of exhaustion—on careful abservance of
all these alone depends success in the manu-
facture of a high-power tube. A reason-
ably long life, of 500 to 1000 hours, is
afforded by the tungsten flament, pure or
alloyed with thorium; but this is by no
means an ideal source of electrons. As
such, tungsten, while preferahle, is highly
incfficient. By coating fine platinum ribhon
with oxides of calcium, strontium, etc., or
uf the rare earths, similar
to those in the Nernst

#7917
Simple Form of Induwctive Linking of- the Grid
and Plate Circuits.

above arrangement becomes an alternating
current source whose frequency depends
upon the natural frequency in the LC cir-
cuit. The penod of this oscillation is very
nearly 2rVLC if the resistance, r, of the
external plate circuit is small, the resistance,
or reactance, p, of the plate-filament gap is
great, and prov1ded the mutual induction,
u, between the inductances in the grid-fila-
ment and plate-filament circnits is just suf-

glower, far higher emis-
sion efficlency is had, at
lower temperatures, witl
resultant increase in |

But such oxide - coated
filaments are fragile and
very frequently damaged
during exhaust. More-
over, many types of coat-
ing lose their power of
electron emission after a

time. This method seems
at best an imperfect
makeshift. What the au-

dion art awaits is a rib-
bon filament of some
new, well-conducting al-
loy, wire drawn ov rolled
of non-crystalline strue-
ture, emitting floods of
electrons at a heat

lower than visibility. ©--
ward awaits the metallur-
gist who first produces
such a filament. For te
day the audion is being
produced in  quantities
which tn pre-war days
would have been consid-
ered fantastic exaggera-

tion. During the last
months of the war the
wotld production of such Telephoune Co.
hulbs had attained ‘*'-
incredible rate of 1,000,000
pver annum. And now the demand in
America alone, chiefly from radio ama-
leurs and experimenters, is at the rate

of 5,000 per month, and coustantly growing.
Anc[ most of these latter are used singly or
in two-step amplifier arrangements. During
the war, however, thousands of amplifier
and transmitter instruments, each requiring
3 to 9 bulbs, were in use—in earth teleg-
raphy, in submarine listening, in telegraphy
by ultra-violet or infra-red rays, in gun-
spotting, airplane detection, etc., in addition
to those required for ordinary radio teleg-
raphy and telephony,

The necessary conditions for an audion
to function as a generator of alternating
currents have been the subject of exhaus-
tive study by many investigators, notably by
Hazeltine, Ballantine, and Mills in this
country; Vallauri and FEccles abroad.
There are today countless circuit arrange-
ments whereby the audion may be caused to
generate such currents; but in all of the
practlcally useful ones, where considerable
power is required, the inductive linking of
the grid and plate circuits, analogous to that
first used in 1912, is in one form or another
employed. One of the simplest forms of
such circuit is shown in Fig. 17. If there
is no time lag in the electronic stream be-
hind the pulsations of grid voltage, as is the
case in a highly exhausted tube (up to fre-
guencies of ten million per second), then the
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.ernating current for the plate voltage sup-
ply. Sixty-cycle current is taken from a
lamp socket, stept up to 500 or 10,000 volts
(according to the size of the transmitter) —
the two halves of the cycle rectified thru
two-electrode vacuum valves, this rectified
current stored in a suitable condenser,
smoothed out by an appropriate “flter” cir-
cuit, and finally delivered as high-voltage
direct current to the plate-filament circuit
of three-electrode oscillator tubes. The fila-
ments of both rectifiers and oscillators are
lighted from the low-voltage windings on
the one transformer. Such an arrangement
does away with the motor generator con-
verter, and even with 60-cycle supply gives
surprisingly clear voice transmission.

small set of this type employing two recti-
fier and four small oscillating audions in
multiple is shown in Fig. 18. With this
small unit, consuming 50 watts and putting
three-quarters 0f 2n ampere in an average
antenna, one las recently telephoned fifty

miles.
The developments hy
the engineering siaff of

the Western Electric
Company of the audion
amplifier as a telephone
repeater, since my first
demonstration to them of
its possibilities in that
field, are Dbeyond ail
praise The zeal and rare
understanding of the ele-
ments of the problem
with which this staff ef
trained men develop the
amplifier and applied it 10
the long-sought transcon-
tinental telephone linc
stand unique in the annals
of brilliant achievement in
electrical engineering.
The time was ripe. Had
the audion amplifier been
presented at a much earlier
date it is unlikely it would
have then met the warm
welcome which twenty
years of futile search for
the telephone repeater had
earned for it. It was the
irony of inventive fate that
this revolutionary tele-

Vivid Illustration of the Completeness With Which the American Telegraph and
Have Applied the Audion Repeater to the Commercial Long-
Distance Telephone Service of the United States.

fcient to maintain the oscillations.
=14 L
If, then, m -§ — 4+ +.C

this oscillating condition is realized ; and K
in this formula can be defined as the “am-
plification factor.”
THE USE OF A.C. FOR PLATE SUPPLY
One of the latest developments in the os-
cillion transmitter is the application of al-

“1g. /6

Schematic Circuit Diagram eof the Oscillion
Transmitter Panel Shown in Fig. 15.

phone device was to come,
not from those whose ef-
forts had for years spun
in the old rut of the re-
ceiver-microphone ‘“‘siam-
eesed” together, but from
an art younger than telephony. from a de-
vice conceived for a quite different appli-
cation—a wireless telegraph detector,

“From small beginnings the transconti-
nental line has been evolved. One element
after another came. First the telephone re-
ceiver of Bell: then the Berliner—Edison
microphone; then adequate line construe-
tion; the Pupm coil to prevent wvoice dis-
tortion—and fnally the one mlssmvf link,
the Audion Amplifier. Try to imagine one
of the electronic carriers of the voice cur-
rents in this amplifier, and contrast it with
a carbon granule of a microphone transmit-
ter of the early telephone relays. Compare a
soap bubble with a load of coal, and you
will have some relative idea of the distinc-
tion between the delicacy and elegance of
tion produced by twenty miles of standard
the audlon and that of the old microphonic
relay” A more revolutibnary step was
never taken in the history of electrical en-
gineering.

A repeater suitable for our present wire
cable. This actually means that the repeater
must be capable of delivering 256 times as
much energy as it receives; that is, possess
a telephone efficiency of some 26,000 per
cent, and this without appreciable distortion
of the most intricate of voice current waves,
involving all frequencies from 100 to 3,000
per second. Any repeater or amplifier which

(Continued on page 333)
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The Kleinschmidt Automatic Transmitter

By LIEQT. W. KLAUS. U. S. N.

OU have probabiy all listened in at

one time or another and heard the

New Brunswiclc or Annapolis Stations

sending high speed and wondered as

to what the apparatus sending this
stuff looked tike, Although possibly you
thought the apparatus nust be very com-
plex, it is quite simple and for the benefit
of those men who may at some futurc time
be ship-mates with this type of apparatus
the following description and explanatiou is
herewith given.

_ The high speed system comprises a per-
forator for punching paper tape, and a re-
producer or transmitter for using this tape
to send the dots and dashes into the relay
key circuit. It is obvious that this tape can
be perforated at any speed within certain
timits, accumulated, and used in the Auto-
matic Transmitter at a much higher speed,
thereby saving much valuable time on the
transmiiting wave length in the ether.
Also, several perforators can be operated
simnultaneously and the tapes fed into the
one transmitter sending at a high rate of
speed thereby handling a larger amount of
traffic in twenty-four hours than ordinarily
could be handled by haud sending. An-
other use is for sending words twice at a
slow speed to get the traffic through static.
The tapes can be marked and saved and if
it is necessary to repeat, the tape can be
used over again, eliminating that long,
tedious hand sending.

Although it is claimed that the auto-
matic transmitter can work up to 250 words
per minute trouble is experienced in the
control lines and in the station relays at’
this speed. So far successful results have
been obtained up to 125 words per minute.

OPERATION OF THE KLEINSCHMIDT
PERFORATOR.

The construction of the Kleinschmidt
perforator while seemingly complex at first
glance is in reality very simple. The key-
board 1s of the standard typewriter type
with the addition of the “break” sign,
CAS CUD,” “AR” and a “‘combination”
lkey which when leld down will run the
letters together for warious other radio
Sigis.

The action in general is as follows: The
tape passes in front of a set of perforating
pins i a die. There are three rows of
pins, ome row above the other. The dif-
ferent letters of the alphabet are perforated
into the tape in the form of different com-
hinations of holes above and below the
center line of the tape. The middle row of
pius perforate tlie feeding holes into the
center line of the tape.

The wvarious combinations of the per-
forating pins are set by the different kevs
of the leyboard. When a key is de-
uressed after lifting up a set of fingers be-
hind the perforating pins for the proper
combination, it makes an electrical contact
which causes a solenoid to draw over a
hammer Dbehind the die, thereby pushing
the combination of pins through the tape
for that certain letter. There is a feeder
ratchet swheel over which the tape runs
which also turns the proper distance and
the tape moves forward ready for the next
letter.

The diagrams are extremely elementary
in form, and while not showing the exact
mechanical arrangement of the perforator,
will Hlusteate the principle of operation.

The single key shown in Fig. 1 is for the
letter E.  The tape when perforated for
the letter E will have one hole above and
ane hole below the feeder perforations, as
m Fie 1.

This Diagram {llustrates the Manner in
Which the Polarized Relay Performs the
Transmitting Operation Through the Medium
of Perforated Tape Representing Letters.

The explanation of the action of the
Transmitter will show how these two dots
combine to send the one dat, along the con-
trol wire for the letter “E.”

There is a pin “X” fitting up behind each
of the perforating pins of the upper row
and a pin “Y"” fitting up behind each of the
perforating pins of the lower row. FEach
pin is connected to a lever L with projec-
tions running across under the typewriter
key levers, li%(c A and B on it. The key-
board keys have the proper projections C
& D on them to set the correct combina-
tion of perforating pins “X” and “Y,” be-
fore the electrical contact C,; is made which
energizes the solenoid S bringing the ham-
mer H over and pushing the pins through
the tape. The row of feeding perforating
pins are pushed through the tape ecvery
time a letter is punched or when the spac-
ing bar is pressed. The tape is fed through
the die by a ratchet wheel which has little
projecting pins which fit into the feeding
perforations or center row of holes on the
tape. This ratchet wheel is operated by the
hammer H. There is an attachment on it
which allows the ratchet wheel to turn
just the proper amount for feeding the
tape the correct length for each letter. The
“combination” key also operates this ratchet
wheel to feed the tape a less amount than
ordinary, so the next letter will be run
close to the preceding one as in making the
parenthesis sign from KK.

i al S
Lelter perfora~ Fed perionanag s i
; s e s Perforaling pits contr|
P i T
I P s @
;,.......,.... . f
°© [ £
# 4 ALY
T .4
A £ p{ ©; u"
XY‘ /"’mﬂ/ afn a—
AT 8

Elemsentary Dilagram (llustrating the Princi-
ple of Operation of One Key, in This Case
the Letter “E’''.

The Solenoid is wound in two sections
and can be connected for 110 or 220 volts.
When the perforator is adjusted perfectly
a speed in perforating almost equal to that
on a typewriter can be attained, The tape
is ¥4 inch wide and is supplied on rolls
eight inches in diameter containing about
1000 feet. When the tape comes from the
perforator it is wound upon flat spools by
a spring motor and the spools set in a
stand for running through the transmitter,

OPERATION OF THE AUTOMATIC TRANS-
MITTER.

The automatic transmitter 'is a motor
driven with a speed regulator, There are
two types now in general use; the Wheat-
stone and the Kileinschmidt. The Wheat-
stone has a field resistance regulator while
the Kleinsclinidt has a friction disc clutch
speed regulator, the motor revolving at a
continuous speed. These transmitters work
on slightly different principles but the re-
sulting operations are the same. The
Kleinschmidt uses a polarized relay to get
the dots and dashes from the combination
of perforations in the tape, while the
Wheatstone uses a mechanical arrangement
of springs and levers allowing a set of con-
tracts to make the dots and dashes from
the combinations of dots in the tape.

We will describe the Kleinschmidt as
that type is the one most used in the Naval
service. Referring to Fig. 2, PR represents
a polarized relay; C, & C. are cams worked
on the same shaft set %3 turn from ecach
other so that just lever L, is allowed to be
pulled up by spring S; and then L, is al-
lowed to be pulled up by spring S.. The
tape runs over a track above the steel
needles N1 & N. by a toothed wheel fitting
into the center row of holes on the tape.
Now for the action of making the dots and
dashes. If a blank piece of tape is run
through the transmitter, the levers L, & L.
go up and down L. following L. but con-
tacts CT: and CT. do not close because
they are set at such a distance that N; & N.
would have to go up a distance higher than
the blank tape allows. Springs S, & S. are
not strong enough to force the needles N,
& N. through the tough oiled paper tape.
If a perforated piece of tape with all dots
like the letter H is fed through the trans-
mitter needle L, is allowed to go up through
a perforation in the.left side of the tape
hole indicated by H, and contact CT, closes,
local current is sent through polarized re-
Jay coil Ny and contact CTs closes, which is
the same action on the control wire as if
Key K was depressed. A fraction of a
second later cam C. allows needle N: to
go up and as perforation H. in tape is
above it lever L. is pulled up by spring S-
allowing contact CT. to make enevgizing
refay coil N. breaking contact CTs.  Cir-
cuit on control wire is now broken which
is the same as if key was allowed to come
up. The cams are so timed that the in-
terval of “make” of the contact CT: is
equal to a dot. In the case of a dash, needle
N: goes up through perforation Hs allow-
ing CT; to close, which energizes M, mak-
ing contact CT:; Needle N; does not go
up all the way until perforation H. in the
tape comes along which is equal in time to
a proper dash. Therefore CT: is not
broken wuntil this perforation H. comes
over N: allowing CT: to close, which
energizes M. pulling armature of polar-
ized key relay PR over, breaking CT,,
which is same effect as letting key K up.
CT, is held in “Make” position long enough
to cause a dash to be sent over contrel
wire, 2. N. C. Bulletin.
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Some Unique Radio Appliances’

interesting Additions to the Radio Game Desighed to Porularize Concenfrated

I" is a pleasure to be able to present

to our readers these illustrations of

radio accessories which are of a rather

distinctly novel construction and ap-
plication suggestive of many uses,

In our photographs we show two meth-

ods in which concentrated coils

may be readily adapted to any

(nductances ia a Variety of Ways

be operated and at the same time insure
certain and proper contact. In this action

it may be said that positive contact is ac-
complished by means of circular rings em-
bedded in the bakelite of the upper part,
and upon: which two brushes arranged at

Owing to the shortness of leads, the
decrement of any circuit will be much less
than would otherwise obtain with the usual
hurried and temporary hook-ups, thereby
increasing the ever-elusive efficiency of a
circuit to maximum—a mosi desirable factor.

Surely we have arrived upon

standard variable condenser by
means of the universal devices
wiich are shown separately m
the lower part of the picture.
The adapter in the lower left
hand corner is so constructed
that it may be fitted to the bind-
ino posts of any condenser and
enables the experimenter to set
up various oscillating circuits
using, of course, proper value of
inductance or capacit- Thus he
has any inductance-to-capacity
ratio requirement which may
arise during laboratory or other
experiments. Not only is this
useful in laboratory, but may
also find permanent use by op-
erators at commercial stations.
This same appliance 1s so de-
signed that it may be connected
in shunt with the capacity and
inductance used, and at the same
time is furnished with binding
posts so that a meter, resistance
or other device may be con-
nected in series by simply open-
ing the metal strap which con-
neces the two binding posts on
either side of the attachment.
A suggested use, for instance,
would be for a long wave work
which requires two of these
units, two condensers of suit-
able capacity, two long wave
concentrated inductances; and
the combined instruments prop-
erly connected to the regular de-
tecting circuit. It does mot re-
quire much imagination to see
that any sort of dampt or un-
dampt hook-up in modern use
may be tested out, particularly
those involved in C.W. and ra-
diophone reception.  Another
excellent use for the device
would be for standard wave-
meter work,
The unit shown at the ex-
treme lower right hand corner
s a universal swivel connector

the cra of minuicly refined de--
velopment of radic apparatus. It
is to be hoped that we shall see
other manufacturers come forth
with similar ideal appliances.

British Radie Plans

It is understood that British
officials have devised a far-
reaching scheme ‘of considerable
importance for the purpose of
linking the whote British Em-
pire. The g¢riginal report reached
this country some time ago and
was given great publicity in the
press of the United States. The
substance of the plan follows:

A British empire chain of
radio stations, free from private
monopely and possible alien in-
terference, is aimed at by the
Imperial Wireless Telegraphy
committee, headed by Sir Henry
Norman, according to reports
from Ottawa, Canada.

The report of the committee
states that by adoption of a plan
which it puts forward, a series
of connecting stations can be es-
tablished and maintained at an
initial annual cost of not more
than $500,000. This sum, it 1s
said, would secure a svstem vital
in its strategic and commercial
potentialities,

The main- recommendations
are: That a system of imperial
radio communication be estab-
lisht connecting the communities
of the empire by geographical
steps of about 2,000 miles each.

That the transmission system
employed by that of the genera-
tion of radio-telegraphic energv
by thermionic valves, or vacuum

tubes.
That the service of communi-
cation between Leafield and

Cairo by Poulsen arcs, shortly
to be put in operation by the

making possible various coupling

between two circuits without
changing the position of the
rest of the apparatus in use; in other
words, while the condenser remains sta-

tionary, the inductance coil may be re-
volved at any desired angle, thus offering
minnte coupling regulation.

The concentrated indoctance shown in
the center of our illustration, is fitted with
positive contact makers which may be
plugged in and out of the receptor in an
easv and shockless manner withont in the
least disturbing any other part of the cir-
cuit. As for the small square unit shown
directly beneath the coil this is a third de-
vice designed for panel or table use. Tt
may be readilv secured to a panel and
forms the receptor unit for the coils men-
tioned here.

Perhaps some of vou mav wonder how
this swivel connection is accomplished, that
is to say, how the two separate parts may

I"[l.lujtratiom-.r by courtesr of Pacent Electric Ce..
ne.

Novel Appliances Making Possible All Manner of Radio Hook-Ups.

the proper distance of the lower part are
made to press firmly unon the rings by the
wse of a firm spring action.

These units are made of molded bake-
lite and particularly designed for strength,
perfect insulation and neat appearance.

Eeatures.

Some features which will probably make
these appliances verv popular in present
day amateur experimental and research
work may be briefly described thusly:

TFase of applying (o auy variable con-
denser.

Readily interchangeahle without interfer-
ing with the plans of other parts of the
circuits.

Positive and permanent contact
any position. .

Any suggestive circuit found in radio
publications can he readily made up.

Readilv adaptahle to modern forms ot
the popular concentrated inductances.

under

post office, be the first link in the
chain of communication with the
British communities in  South
. Africa, and that this communi-
cation be continued by a valve station at
Windhuk te a valve station to complete the
connection with the Union of Souh Africa.

That for commnnication with India, the
far East and Australasia valve stalions be
erected in Ensland, near Cairo, at Poona
(or other Indian station), Singapore,
Hongkong and Perth or Port Darwin.

_ That similar communication be estab-
lisht with Canada, subject to the decision
of the imperial and Canadian Govt.

Tha.t the system bhe governed v a radio
commission of about four members, and
that its execution be intrusted to an engi-
neering department of the post office and
the corresponding Dominion and Indian au-
thorities,

The committee asserts that an imperial
radio system establisht in this manner
would afford reliable, expeditious and eco-
nomic communication for commercial, so-
cial and press purposes,
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A New Continuous Wave Type Transmitter”

an Example of a Modern Three-tube Unit

plate
is the
exten-

grid  and
modulation
result of
sive and  thoro
comparative tests,
which proved that
tins modulation 1s
as good as the
existing  methods
o f modulation
which employ sep-
arate modulaling
tubes. This 15 a
great advance-
ment since with
thie same number
of tubes it is pos-
sible to radiate
more energy (han
with other similar
transmitters; the
quality of the
modulated wave
remaining t h e
same. The grid
potential may be
varied thru a va-
riable resistance
which 1s connect-
ed to the negative
side of the fla-
ment and gener-
ator. This is de-
sirable in order to
control the proper
grid notential for
distortion l e s s

What Do You Think of This Unit, Fellows?

OW power continuous wave type ra-
dio transmitters have made rapid
advances during the last few years,
this being due primarily to the suc-
cessful developments of the three

electrode, vacuum tube and its associated
circuits for the generation of sustained
high-frequency alternating currents. In
addition to the deveiopment of the tube it-
self, great strides have been made in meth-
ods of efficiently modulating these radio
frequency currents. Dut to these two re-
cent developments, the present low power
radio-phone transmitter was the outcome.
In connection with the development of
this transmitter, shown in our present illus-
trations, the question of cost and compact-
ness had to be
borne in mind, in y
order that the in-
strument might be
sold at a reasonable

Aerial leowng
PAVCIIICE

5

Looks Formid-
ahle Epough to Push Thru the Ether Sorme Miles, What?

modulation.  The
control knobe he-

tween the meters
marked  modula-
tor control accom-
plishes this result.
With this means
it theretore becomes possible to control the
quality of the modulated wave.

The milli-ammeter is in the plate circuit
of the three tubes and its purpose is to de-
note the amplitude of the modulated wave.

The oscillating system is of the single
circuit type comsisting of a single induct-
ance and is used for both tun'mg the an-
tenna circuit and also grid and plate coup-
ling. Coupling, on the other hand, is ac-
complished by controlling the number of
turns of the inductanec coil, this being per-
formed by a variable control switch in
front of the panel. Incidently, this varia-
tion of couplmcr is of extreme importance
since there exists a definite coupling for
every wavelength, Additional coupling ad-

Side
moved.

iy

View of the V.T, Sst Described Here With Cover Re-

The Filter System is Seen at the Extreme Lower
Right Hand Corner,

justments are accomplished bv means of a
variable grid condenser and antenna tuning
condenser.

The amplitude of the radiated radio fre-
quency current is denoted by a Weston
Thermo-ammeter placed in the ground
circuit.  The bindin~ posts marked “Modu-
lator” which are connected to the primary
of a modulating transformer may be led
to a telephone microphone in series with
two dry cells when the set is to be used as
a radiophone transmitter, or they may be
connected to a high frequencv buzzer with
its key and batteries, in place of the mi-
crophone, when the set is to be used as
a telegraph transmitter.

The effective construction of the filter
system eliminates
the commutator rip-
ples of the generat-
or. This is of great
assistance when the

price.

The “Saco” type
CWT-1 employs
three five watt tubes
all acting as oscil-
lators, modulation
being accomplished
by controlling both
the grid and plate
potentials  somulta-
neousiv.  With this

¢ -.uz 0015

=

method it becomes
possible to modulate

set is used for radi-
ophone work in de-
stroving all unnec-
essary noises which
will hinder satisfac-

T2 25 heries
=

& . .
;,‘,% ;‘;wa/m fmtd, = tory sneaking. T]hs_
— systetm consists ot
two specially de-

eioned iron core in-
dnetances, each one
being connected in
series on both sides
of the hieh poten-

the greatest portion @ ARemadieied so/rt, tial D C. source
of the emitted radio sec Jransls Two 1 microfarad
frequency  current, = condensers are
t h us permitting shunted across
greater  telephpne shematic Wiring Diegrem of the Above C.W. Transmitter. For Simplicity, But Ome Tube is fhese two jnduct-
tronsmission range. Shown Here, But in Reslity There are Three, All of Which Ars Comneeted With Their Respective ances, and the en-

This method of Elements in Parallel. All Tubes Function as Oscillators. {(Cont. on page 324)

PP ettt e Ba msurtees of S Coher.
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A Vacuum Transmitter Operating on a 6-Volf
. Storage Battery

HE main draw-back to installing a
low power transmitter of the vac-
uum tube type in most amateur radio
stations is the necessity of supplying
a source of high voltage direct cur-
rent suitable for the Plate. For this pur-
pose motor-generator sets have proved to
be very satisfactory, but at the same time
quite expensive, The type of tube trans-
mitter that will prove most popular will
probably be the one that is the least ex-
pensive to install and maintain. The fol-
lowing is a description of a set used by

By H. M. PRUDEN

“impulse oscillator” have a very low decre-
ment, and therefore carrying gualities sim-
ilar to ordinary C. W. and modulated
waves,

The complete circuit arrangement used
by the writer is shown in the Fig. 1. The
“Century” type buzzer is used as an in-
terrupter for the primary circuit of the
transformer. If a satisfactory soo cycle
interrupter can be built it may be attached
directly to the transformer, as is ordinarily
done with spark coils. The buzzer proves
quite satisfactory for this purpose, how-

Gty
buzzer
% alf 2%
Ve $
G |J]

4

! Fig. 1. Com-
} plete Clreuit
Arrangement
of the Vac-
uum Tube
Transmitter
Built and
Operated by
Mr. Pruden.

=
A

~

the writer that has certain advantages over
the ordinary vacuum tube type of trans-
mitter, being less expensive to install and
operate and at the same time producing
more complete and perfect modufation
than many of the systems used at present.

If alternating current instead of direct
current is supplied to the plate of a vac-
wum tube connected in an oscillating cir-
cuit, it is evident that the plate will be
positivelv charged during one-half of ecach
cycle and the tube will oscillate, while
during the other half of the cycle the plate
will be negatively charged, and the tube
will not oscillate. Thus the vacuum tube
oscillator produces a complete wave train
for each cycle of the alternating current
supply circuit, which is preferably about
500 cycles. o

The duration of the positive charge on
the plate is one-half the period of the 500
cvele alternating current, or .00I secom_i.
Therefore, if the wave-length the set 1s
tuned to is 200 meters, the period of the
radio frequency oscillations is 66 x 108 sec-
onds, and sufficient time elapses while
the plate is positively charged for the
oscillator to make 1500 complete oscil-
lations. In actnal practice the oscilla-
tions berin when the charge on the plgte
reaches ahout 30 volts, so if the effective
voltage of the alternating current source
is foo or goo volts the tube will produce
verv nearlv the entire 1500 possible oscil-
lations. Wave trains produced by this

g
A4,
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cver., It will be noted that the primary
of the transformer is shunted around the
huzzer windings instead of being connected
in series with them. This arrangement
passes more current thru the primary of
the transformer. The transformer consists
of the primary of a half or of a one-inch
spark coil with a secondary winding of
between 5,000 and 10,000 turns of No. 30
or No. 32 8. 8§ C. magnet wire, The ex-
act number of turns depends upon the size
of the core, the primary winding, and the
type of tube used in the circuit. The re-
sistance of this winding should be kept as
low as possible to reduce losses. The cur-
rent in this circuit is between 30 and 40
milli-amperes.

Condenser C-1 is a mica condenser of
o001 mfd. and its purpose is to complete
the radio-frecuency circuit from the plate
of the tube thru the coil L-z to the fila-
ment of the tube. Capacity C-2 is a I
mid. paper condenser, and its function in
the circuit s to prevent sparking at the
contacts of the buzzer interrupter. C-3 is
a 005 mifd. grid condenser and js shunted
by a grid leak R of 10,000 ohms. C-g is
a .cot mfd variable, and should be im-
mersed in oil to increase its capacity to
005 mid.

The inductance L-1 consists of fifteen
turns of number 24 D. C. C. wire on a
tube 4%4” in diameter. L-2 is fifteep turns
of No. 18 D. C. C. wire on the same tube,
with a space of 34" betweer it and the

winding L-1. Winding L-3 <consists of
twenty-eight turns of No. 24 D.
wound on a cardboard ring 474" in diam-
eter placed directly over the winding L-2
on the other tube. L-2 is tapped in two or
three places to control the wave length of
the transmitter. The coils are all wound in
the same direction and connected as shown
in the diagram, otherwise the circuit may
not oscillate.

When this circuit is put into operation.
light the tube, depress the key, and adjust
the inductance -2 until the wave length
as shown on a wave meter or receiving set
1 200 meters, or lower if desired, and then
adjust the capacity of C-4 until the maxi-
mum reading on the radiation meter is ob-
tained. The final adjustment is on the in-
terrupter, which should always be adjusted
with the tube lighted and connected to an
antenna. Incidentally, it will be noted that
the adjustment of the capacity C-4 is not
at all critical.

The first model of this type of trans:
mitter has been in operation at station
2-JP since early in September, and ama-
teurs within a radius of 40 miles are re-
porting loud signals. We must patiently
wait until the long-distance season opens
hefore we can find out what the outfit
really can do, but any one attempting to
build a set of this type can rest assured
that his trouble will be amply repaid when
the set is completed.

BE CAREFUL, FELLOWS!

There recently appeared in several news-
papers of the country the following item:

Putnam, Conn., Oct. 13.—Ellsworth

Sabin, 17, a high school student, was

killed when he grasped a highly

charged wire. He and Williams Mans-
field were putting up aerial wires for
an amateur radio outfit.

Judging from the above it would seem
that one of our numbers had not been
fully warned concerning the danger of
landing foul of nearby high tension power
lines which are so frequently found in sub-
urhban or rural distrets.

It is when one is looking about for an
aerial site that these dangerous lines are
noticed and in stringing aerial wires it i3
quite possible to accidentally touch one of
them. For that reason before you attempt
to erect an aerial carefully make note of
any nearby wires, no matter what they be;
that is to say, do not always conclude that
they are telephone or telegraph wires. Take
no chances. Keep at a safe distance from
unknown lines and under no circumstances
have the span of your aerial either ahove
or beneath such lines. Neither should thev
be placed close enough so that a wind
storm would cause them to break loose and
ground themselves on adjacent power lines.

Too much importahce cannot be laid upon
asking wou to be extremelv carefn! in put-
ting up an aerial. SAFETY FIRST.
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A V.T. Audio-Frequency Amplifier

T is a generally conceded fact that radio
apparatus suitable for amateur use must
be designed radically different from
government or comnercial apparatus,
because of the amateurs' peculiar limi-
tations. Then again, there are some advan-
tages that amateur apparatus may have
which are not permissible in comunercial
apparatus owing to patent rights,

Consider amplifiers for example, During
the war 1t was necessary to use detector
bulbs which were thoroly reliable, and to
make them so they could not be as critically
sensitive | as the gas-flled tubes of the
amateur field. Consequently, this lack of
sensitiveness was made up by radio and
audio frequency amplifiers, of a type which
also needed little adjustment. This pro-
cedure is unnecessary, however, to give the
amateur the results that his ideals now
require, even tho they are now on a much
higher plane.

The amateur may begin with a detector
tube containing a small amount of gas. (An
ordinary low wacuwm tube is a “gas” tube
since air is a gas.) The selection of a de-
tector tube is a hard proposition just now
because of the present limitations. The
Audiotron is a very sensitive detector, but
1s noisy and often unreliable, changing its
electrical characteristics during its life. The
Class I Marconi VT, altho it is reliable and
quiet i operation, oscillating easily and
steadily for CW. or long wave arc recep-
tion, is a poor detector of weak spark sig-
nals. It is adapted for use with three or
more stages of amplification and if so used
is excellent. Take your choice: Simple,
isn’t it; but let me offer a suggestion. Hav-
ing burnt out my last “special” VT and not
having any more immediately available, I
took an oid Class II Marconi VT, which
turned blue in an ordinary amplifier cireuit,
puf it in the detector socket and was sur-
prised to find it had all the good points of
the Class I tube and the Audiotron, with
none of their bad features. If you have a
Marconi Class II, try this, altho T will
not venture to say that the same results will
be had with all of them, as even these
“highly standardized” tubes vary widely.

Having obtained a satisfactory detector,
the amateur is ready to amplify his signals.
His filament current supply is probably a
storage battery or a flock of dry cells. He
must remember that for every amplifier tube
added an average of three guarters of an
ampere must be drawn from the battery.
He would LIKE to install an Armstrong
seven-tube Super-Auiodyne amplifier, but
decides to wait 2 while after doing a little
figuring with a pencil. He then decides,
frequent trips to the battery-charging sta-

By FRANCIS R. PRAY
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Complete Circuit Diagram of the Detector Unit Connected to the Two Stage Amplifier Box.
Note the Two Point Switch for Changing from One to Two Steps of Amplification.

tion considered, that he will stop at the
second stage of amplification.

It is quite practicable to limit the ampli-
fier to two stages as a good antenna and
ground system coupled to a modern regener-
ative tuning circuit, and the amplifier will
be more than sufficient for amateurs who
can recognize the wvalue of a properly
balanced outfit.

Bock of rwo-slep amplifier
Hlustrating the Back of the Two-Step Am-

plifier Paned. Note Right Angle Mounting
of Transformers Qver Each Rheostat.

Altho radio frequency amplification is
preferable, it will be some time before the
radio manufacturers will produce a really
good amplifying transformer for these fre-
quencies, As it is, considerable work has
been done in putting out a highly efficient
audio-frequency amplifying transformer,
and the writer believes that A. ... ... trans-
former is the best proposition on the market
at present,

The next consideration is the circuit.
Many have appeared in print lately, whereby
the same high voltage and low voltage

I

e

front of panel

Posts.

Note the Small Holes for Observing the Tubes.

e e
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oo view
The Left Hand Sketch Shows the Front Part of the Amplifier Pane!l and Places for Binding

To the Right Is Shown a Top View

of the Unit and Manner of Mounting the Transformers Dlrectly Qver the Rheostats Which
is a Great Space Saving Factor,

batteries are used with all tubes. This is a
feature the ideal circuit should have, but the
fact remains that amplifier VT's require
about 20 volts addition in their plate circuit
to make them operate on the amplification
portion of their characteristic curve.

This is easily accomplished by using the
accompanying circuit developed by the
writer for amateur use. A single A" bat-
tery lights all filaments and the detector
plate circuit battery is also used in the
amplifier plate circuit, to which may be
added as much additional potential as
needed.

Another feature seldom seen in amateur
amnplifier circuits 1s the additional resistance
placed between the grid and filament, taking
the place of a grid leak or battery, and pre-
venting the tube “choking.” This additional
resistance may be obtained by merely tap-
ping off a portion of the filament rheostat
as shown. The proper point is best found
by experiment, but may be about two ohms.

The outstanding feature of the circuit is
a simple two-point switch for cutting out the
second stage of amplification when it is de-
sired to reduce signal strength or conserve
filament battery. Every good two-stage
amplifier now on the market has the step
control feature, but m the form of tele-
phone jacks or ‘“‘anti-capacity” switches.
Unless these devices are correctly wired,
which is seldom the case, the closely
bunched leads thereto will be a contributory
cause of local oscillations, more familiarly
known as “cross tatk” and “howling.” It is
desirous, then, to have as little wiring as
possible.

Another factor which causes howling is
the crowding of amplifier coils and VT7s in
order to approach the compactness of war-
time amplifiers.

Each vacuum tube should be separated at
least three inches or else shielded by brass
plates in some manner. The transformer
coils should also be well spaced, or placed
at right angles, or shielded. Then there is
one more precaution. VT's in audio-fre-
quency circuits are very sensitive to external
vibrations and amplify these as well as
signals. It is desirable, then, to use some
sort of shock-absorbent VT socket such as
made by the Somerville Radio Laboratory,
and the panel, after being enclosed in a box,
should rest on rubber feet.

In order to prove the above circuit prac-
ticable, the writer made a two-stage ampli-
fier along the following plans, and was sur-
prised at the low cost, which, at usual retail
prices, not including the wooden cabinet,

(Continued on page 3:.:
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The Radio Station of Several Years Back With
its Gigantic Aerials and Noige Making Apparatus
is Slowly Going Into the Discard.

OME, brethren, let us for the pres-
ent lay the ’'phones on the table,
take our fingers from our keys,
and give the rotary a deserved rest.

Come with mec a while into the
realm of meditation and speculation. Let
ns smoke and dream for a space.

Three decades have slid behind us since

Marconi commercialized Hertz, little pas-
time, and started this thing; three decades
which have been filled with shuffling foot-
steps, constantly pressing forward, eh?
Coherer yielded to electrolytic responder,
the responder wandered aimlessly into ob-
livion as the mineral detector bounded into
the limtlight, and the old chunk of silicon
has meandered sillily into Little Willie's
play box while Lee de Forest’s hot ha1r pin
in a bottle taps its chest and shrieks “Look
me over, guys, lamp me”

Our Itafian trail blazer used up quite a
few human K. V. A. getting kits up 1into
the azure to the end that several hundred
feet of bare ccpper might dangle cunningly
amongst the ether atoms; a proceeding
which he considered quite essential. G-
ernments expended manyv of their (ithes set-
ting up tall towers, managing, with the aid
of a few hundred thousand dollars’ worth
of steel to protect a few cents worth of
copper from the playful attentions of the
tornado. Later a sixteen vear old kid
accomplished just as much with a couple
of sixteen-foot poles on the roof—usually
more, all things considered.

After our venerable forerunners had
cursed awav their chances of eternal bliss
in vain endeavor to eliminate that omni-
present Third Party, vours sincerely, the
tuning coil, makes its bow, and demon-
strates.

Barelv has this charming personage set-
tled himself comfortablv in our midst,
when, with a hoarse chuckle the Ioose
coupler drops his suit case, and fairly daz-
zles us with an exhibition of the thousand
different forms he may manifest himself in,
He's still-at it

- phvsical

Let’s GOl

By CHARLES S. WOLFE

Ofd stuff, all of this, but necessary to
bring us to a receptive mood. Now let us
start for somewhere,

As each newcomer presented himself, our
tables mirrored the falling of the restless
sands. From a couple of squares we
reached out over a couple of miles, made it
a couple of hundred, and with a swift leap
annihilated a couple of continents. Good!

Today we sit complacently at our sets,
spasmodically, jostling space with our half
K. W's, juggling our plate voltage, and tin-
kering now and then, by way of diversion,
with the radio 'phone. Lee holds full sway,
and nothing surrounded by glass is the—
sand—on which we build our house.

We sit complacently, when—we, above all
others, should be in shirt sleeves and at it.

For the surface has been but scratched,
and so long as a single mast frets on a
house top, so long as a coupler—disguise
it as you will—acts as a sieve, so long as
a screeching rotary makes night hideous,
until, I say, all the instruments necessary
for hurline= intellicence from pole to pole
and around the e¢lobe sit compactly before
us on a desk top, we should be ceaselessly
at it. There are a hundred pathways just
yelling for some one to follow along them.

We waste too much time, all of us “Q.
S, Tling” and “C. Q’ing” when we might
be bringing to light the Audion’s successor.
You don’t for one moment doubt that it
will have one do you? We sit up on our
hind legs and howl about interference and
jammed trafic when all that we amateurs
say to each other in the course of a year
atnounts to just about nothing. Nine mill-
ion, "How’s My Sparks!”

Nay, brethren, to sit night after night
tossing two hundred meter commonplaces
around the duchv does not stamp you as
an investigator. Tt hrands vou as a kid
with a new toy.

This vibrant ether business, citizens,
iooms up as about the biggest thing that
has ¢come to light since Adam went into
the apple industry, And as we gradually
plumb its depths we are worming nearer
and nearcr to the mvsterious force that
lkeeps the universe whirling in space. With-
out sacrilege I sav that when vou set in
motion a wave train vou are knocking on
the Creator’s back door.

Therefore. let those of us who have
been dabbling with this wonder cease dab-
bling and hegin wielding the scalpel. Let
us come out of the nursery of inake helieve
messavzes and into the work shop of prob-
jem shattering,  Let us investigate rather
than commuinicate.

It is our privilege, at the end of the day.
to enter earnestly into this work. untainted
by commercialism. unspured by the lure of
wold. uninfluenced by the necessity of for-
warding any particular interest. Truly a
wonderful opnortunitv!  Surelv an unpre-
cedented chance to slip the chains of the
and realize—in a sense-—another,
2 higher, dimension!

Enough! Let the clan hop to it. The
loop is the most significant thine before us
at present. Let us start with that, or
rather, from that. Let us strive, not to
nerfect the laon, hut to eliminate even that.
Let us get the masts off the house tops.
the spans into pill boxes. It has been
said. often, that the energv of a huzzer
is sufficient to girdle the old ball. No
‘doubt. And no doubt a darned sight less
will do the trick. It is for us to demon-
<trate,
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One last word—to the wise. On the
level, boys, the V. T. is nothing much but
a feeler. Think a minute! It's about as
sensitive as a wheel barrow!

NEWS FROM EL PASO, TEXAS

El Paso amateur wireless telephone op-
erators have at last succeeded in communi-
cating with nearby stations.

The first message that has been received
over an amateur set in El Paso was sent
to Le Roy Hill, 8x Oregon Street, Tues-
day night, when Prof. R W. Goddard, who
lives in Mesilla Park, New Mexico, an-
swered a message sent by Hill -~ecently.
This is the first amateur wireless phone in
the city that has been able to send and re-
ceive to such distance.

The message read:

“El Paso, Tex, Oct. 12
“R. W. Goddard,
“State College, N. M.

“Have sold transformer you borrowed to

try out. Please send by return mail.

“D. J. McCanne.”
The reply follows:

“State College, N. M., Oct. 12.
“D. J. McCanne,
“El Paso, Texas.
“Received your letter, The transformer
is in the mail, will arrive in morning.
“R. W. Gopparon.”

A number of amateurs have already se-
cured sending sets and will All the air in
the near future with messages.

Carl Noll, who is now residing in Gov-
ernment Hill, is the first local boy to intro-
duce amateur wireless to El Paso boys.
Carl set up his hrst wireless when he lived
on Oregon street, just across from LeRoy
Hill. about a year before the world war.
He was forced to take the set down dur-
ing the war. Many of Noll's boy friends
took up his plan and today small wireless
stations may be found in many parts of
the city. Hill was one of the first to fol-
low in Carl Nolls footsteps.

The Boy Scouts have a good many wire-
Jess sets at present and Mr. Goddard is
urging all scout leaders to erect their sta-
tions at once.

MAGHIFYING GLASS
€‘MSLAN6 FUT\J RE
RADIG B 72 SEE
RS OUTHTT

~

Behold!
Future,

the Radio Station of the Very Near
It Will Take a Jeweler's Glass to Ad-
just the Recelver—Almost!
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The Man Who Stands By

OTHING disturbed the absolute

serenity which pervaded the great

passenger liner, gracefully plowing

its way thru the crystalline waters

of the Pacific Ocean. The un-
clouded sky, the glittering sun which caused
an everlasting expanse of water to mirror
its gleaming beauty, the incessant stream
which traveled in the ship’s wake, ruffled,
white and sparkling, only added to the hap-
piness of those on board the vessel.

Mousic, not that played for dance or song,
but a classical composition, pleasing to the
ear, a selection that one listened to in a
state of rapture. The melodious passages
penctrated from some ulterior part of the
ship to the radio room, occupied by a sin-
gle young man, the chief radio operator.

He listened intently, receivers removed
from ears and chair tilted at a somewhat
dangerous angle; he rested -easily, feet
perched conspicuocusly on the table before
him.

The music stopt Ralph Goodwin reached
for the head phones and gingerly set them
in place. Again the orchestra played, bu:
this time for the many dancers who mer-
rily whirled on the steamers deck, Good-
win cared little for such music and did not
again remove the head set.

Few signals resulted as he tuned indus-
triouslv with the complicated apparatus be-
fore him. Only the familiar buzz of the
powerful San Francisco station could be
heard intermittently. In the words of the
operator “the air was quiet’—and he deftly
entered that fact in the radio log, then re-
suming his favorite position, gave himself
over to reminiscences of the past few days.

The death of the second operator was
certainly a calamity. The entire radio
work now fell upon Goodwin. Not only
was it his duty to transmit and receive all
radiograms for the ship, but he was also
compelled to publish a small newspaper.
What he and the second operator had
started must be continued. Everyone on
the vessel now demanded the news of the
day and were quite willing to pay for it

Goodwin sighed audibly. Three more
days and the steamer would arrive at her
destination. It was not possible that an
operator might be procured in China. Like-
ly he would have the return voyage with-
out the addition of another man. Heart
failure! Who would have thought the ro-
bust second operator was afflicted with
such a deadly disease.

Goodwin was almost sorry he had ac-
cepted the more advanced position on board
the. pascenger liner; not that he disliked
the extra work, but he missed the com-

A Sequel to “The Radio Mawn’s Code”

By ERALD A. SCHIVO

RO e

‘“ ‘Send the
S 0S5 Signal
Quick, We're
Sinking !’
Shouted the
Captain.’

R,

panionship which existed on board the
Ovion, a ireighter, from which he had been
promoted upon the recommendation of her
captatm.

For some reason, the death of the op-
crator, Goodwin furnisht a premonition of
impending disaster. He could not define
the perplexing restlessness that sometimes
passed over him. What catastrophe might
over take the vessel he could not determine.
The weather was perfect, had been since
the Golden Gate was left far behind.

The hours slowly dragged by, Night
enveloped the liner. Everyone was silent.
All hilarity had subsided. Only the ship’s
powerful engines could be heard as a dis-
tant murmur.

The ocean was as a sleeping child, peace-
fully resting for the morrow’s mischief.
Bad weather was unthought of. The moon
high in the heavens, smiled with incessant
brightness on the slumbering waters.

Two hours passed, then came the lond
voice of a man. Louder and louder be-
came the incoherent cries, becoming more
audible as the crier raised his voice.

Like the roar of thunder suddenly break-
ing the silence of a perfect day, the ship

. turned into a clamorous mass of humanity,

AR s,

‘““No one
Could Quell
the Result-
ing Rush
for the
Lifeboats.”

[ AT

The vessel’s engines stopt; men cried out
in fear; women screamed, children, grasped
in mother’s arms, added to the din with
high pitched vells. All scrambled in a mad
race for the lifeboats,

Officers of the vessel, horrified, tried to
stanch the wild commotion that would in
many cases result in death, Warning re-
volver shots were fired but to no avail; and
all this time the master of the huge steam-
er, the man respected by everyone because
of his great responsibility, was howling in
a deep, powerful voice: “Man the lifeboats!
Everybody to the boats for your life, and
bring your life belts!”

No one could quell the resulting rush.
The officers tried in vain, pleaded, threat- -
ened; all but killed with their ready re-
volvers,

Toward the radio shack the captain now
made his way. Goodwin, pale but deter-
mined to stand by, was surprised at the
heinous {eatures of the commander who
entered the room noisily.

“Send the S O S signal,” shouted the
captain; “send the & O &, quick, we're
sinking, the § O S1I”

A grewsome grin overspread the mas-
ter's face. A maniacal stare protruded
from his eyeballs. The great man’s hand
passed through his disordered hair, then
down the side of the face, cutting an ugly
scratch with each finger nail.

Goodwin looked on in horror. The man
had become a lunatic. Then the truth sud-
denly dawned upon Goodwin. The wvessel
was no more liable to sink thon the Ha-
wation Islands., There was no visible cause,
The ship reposed easily on the calm waters,
No doubt the captain had ordered the en-
gines stopt before giving forth his erro-
neous exclamations.

Something must be done immediately if
life was to be saved. Should he send the
“S O $” as the captain ordered? There
was no danger of the steamer sinking, he
was now certain of that. No good wounld
result. If the lifeboats did successfully leave
the wvessel. no doubt they would return
when satisfied there was no cause for alarm.

(Continued on page 337)
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RADIO DIGEST

AMATEURS IN GREAT BRITAIN

The new rules governing amateur opera-
tion of radio apparatus in the British lsles
provide that no amateur may erect an
aerial more than 100 feet in height, or more
than 100 feet above the ground, Other re-
strictions govern the fransmitting power
permitted and the wave-lengh of amateur
stations. There are fory-one aimateur ra-
dio clubs in the United Kingdom, with a
membership of over 1,500.—Telegraph and
Telephone Age.

A DOUBLE-ANODE VACUUM-TUBE
A.C. RECTIFIER AND WIRE
LESS TRANSMITTER
By John Scott-Taggart
The following description of a novel {ufl-
wave rectifier of alternating current may
be of interest. A single highly-exhaugted
vacuum tube contains two cylindrical
anodes, which surround a common filament
which is heated to incandescence. The
structure is particularly applicable to high-
power valves, and more simple tubes are
made of small powers and for use in re-
ceiving circuits. The source of current to
be rectified causes the potentials on the
anodes to be of opposite sign at any given
moment; consequently, the flow of elec-
trons from the flament passes to each

anode in turn, )
The type of valve mentioned has nu-
merous applications in wireless reception
and telephony. The writer is indebted to
the Edison Swan Electric Co.,, Ltd. {which
has purchased the British patent rights)
for permission to publish the above details.
—The Electrical Review, Sept. 3, 19z0.

AMPLIFICATION OF ELECTRIC
CURRENTS IN THE BUNSEN
FLAME
By C. W. Heaps
Modulation of Electric Cwrrents in ¢
Bunsen Flame; the Use of ¢ Third Elec-
trode—When an electric current is sent
through a Bunsen flame, entering and leav-
ing the flame by platinum terminals, it has
been found by the author that amplification
effects similar to those in vacuum tubes
may be secured by the use of a third elec-
trode or grid placed near the lime-coated
cathode in the flame. The potential of this
grid is varied with respect to the cathode
and direct current characteristic curves are
given showing the current as a function ot
the grid potential. These curves are simi-
lar in appearance to those obtained with
the audion, and may be utilized in the cus-
tomary way for calculating the amplifica-
tion constants. The factors influencing
these amplification constants are discussed
and it is found that under what are prob-
ably the most favorable conditions of the
apnaratus used, the voltage amplification
is but little greater than unity. The power
amplification i{s about 108 and the current
amplification about 101. The theory of the
action is outlined in a general way, the
effectiveness of the grid is being ascribed
to its retarding influence on the electron
emission of the cathode. A conseguent
change in the cathode fall of potential al-
ters the current through the flame. The
utility of the device is not comparable
with that of the vacuum tube amplifiers.
{argely because of the difficulty of securing
permanent flame conditions. The energy
output of the simple device used was also
necessarily small because of the high flame
resistance. It could be used, however, for
the detection of electric waves—Abstracted

from Physical Review.

REMOVAL OF AUSTRALIAN
RADIO AMATEUR RESTRICTIONS

The Wireless Institute of Australia has
more than justified its existence. Due very

largely to the persistent efforts of its Coun-
cil, the Commonwealth Parliament has at
least passt an Amendment of the W/T
Regulations, and recently saw the removal
of nearly all the impediments to and re-
strictions in the use of wireless apparatus

for experimental and nstructional pur-
poses which existed during the war.
These regulations provide that any

natural born British subject, male or fe-
male, residing in Australia may obtain a
license to use wireless telegraph and wire-
less telephione apparatus for the purposes
above named.

‘I'his frcedom of the ether 15 given to a
tvpe of cnthusiast who has existed in large
numhers in the past and will be consider-
ably augmented in the future.

Before the war there were about one
thousand people in Australic using wire-
less apparatus for experimental purposes.
The scope and possibilities of the science
have extended so widely during the past
live years that it will attract a much larger
section than before. Clearly the .new
amendment is not intended to impose any
undue restrictions on the individual, thus
proving that those responsible for drafting
the amendment now realize that the ether
is a common highway, and that all have
cqual rights to its use.

Fortunately for the future of wireless
development, the antiquated idea that uni-
versal ether could be fenced off, labelled
and  ticketed by some particular section
of the community, or by some department
of the Government accustomed to enjoying
unchallenged monopolies, has largely dis-
appeared. At last the truth is realized,
that the supposititious ether flls all space
and permeates all matter and is infinite in
itself—that this thing must not and can-
not he ha@mstrung by a limited conception
af what it really is. Moreover, the possi-
bilities of the science itself are almost as
unlimited as its extent, because in only a
few vears we have developed from the
comparatively old systems of telegraphing
across a few hundred miles, to the greatly
superior methods of the present day which
enable us to listen to Melba at a distance
of over I,000 miles, or to pick up mes-
sages across the whole circumference of
the world.

And yet it is in its infancy.

The Government, therefore, has at last
recognized that one cannot make any hard
and fast rule to control the ether, and
has acted accordingly.—Gleaned from Sca,
Land and Air.

EARTH SYSTEMS OR “GROUNDS”
By George Apperley

The vital importance of a good earth in
conjunction with the aerial for radio work
is well Lknown and emphasized in all
standard works on the subject, but how
many expcrimental stations equipped with
high grade and modern apparatus are
rendered more or less inefficient by super-
Huous rcsistance in this section of the
system? In many stations the earth wire
can be (raced to the water tap. This
method of securing an earth connection
does give results, but how much better will
the station work if a better earth connec-
lon is secured? Probably the most per-
tect earth possible 1s that obtained by the
huoll of an iron vessel afloat in sea water.
but even this possesses a certain amount of
resistance. The aim of the experimenter
should be to secure contact with the earth
with as little resistance as possible and in
such a manner as to ensure its value re-
majning unaltered. Provided an earth sys-
tem is composed of three similar sections
its approximate resistance may be measured
and  thus some idea obtained of its
efficiency. Moreover, this measurement may

be made from time to time to determine
whether the resistance is constant.

When putting down an ‘“‘earth” the ini
tial cost and durability call for first con-
sideration. Probably the cheapest form
consists of galvanized iron wires and plates,
but the more durable, of copper. The
latter metal is, of course, very much su-
perior to iron as regards conductivity, but
its high price makes its use almost pro-
hibitive. The plates should be buried edge-
wise concenirically about the foot of the
antenna. Usuallv three plates about three
feet square will snffice.—dbstracted fFrom
Sea, Land and Air.

WESTINGHOUSE ENTERS THE
RADIO FIELD

One of the important recent develop-
ments in clectrical industry is the entrance
of the Westinghouse Electric & Manufac-
turing Company into the radio field. Altho
prior to the war this company was not
commercially interested in wireless, it had
devoted a great deal of attention to radio
phenomena, and during the war it not only
carried out extensive researches for the
Government, but also manufactured a
large amount of apparatus for military use
It is, therefore, wcll equipped to assist
in developing the immeasurable scientific
and commercial possibilities of this new
art; and the addition of its resources to
those alrcady engaged in this line of work
will undoubtedly benefit the entire industry.

“THE BUZZER”

_An interesting little publication travel-
[ing under the breezy name of The Buzzer
is being publisht “now and then" by and
for the soldiers of the Sixth Field Signal
Battalion, Camp Grant, Illinois.

The paper is filled with good cheer, com-
radeship and information having to do with
the life and work of the Signal Corps
branch of the U. S. Army, where radio
plays such a valuable and important part.

Young men casting about for a life filled
with adventure, technical training and
proper living would do well to investigate
what this branch of Uncle Sam’s service
has to offer. i

RADIO IN THE BRITISH MER-
CHANT MARINE :
By H. Maccallum, B.S.C.

Notwithstanding the fact that remark-
able technical progress has been made in
wireless during the last five or six years,
no great advancement has been evident in
its practical application at sea until just
recently, and it would almost appear to
the onlooker that radio in the Merchant
Marine had reaclied a period of stagnation.
It is true that something like stagnatiom
in commercial wireless occurred during the
war, but thcre are very good reasons for
this. The maximum output by all manu-
facturers of apparatus in any way useful
for war pnrposes was essential at that
time, and in the case of the Merchant
Marine, the existing patterns of apparatus
met all requirements. The only valid rea-
son for introducing new patterns was to
cheapen and expedite manufacture, or
more efficiently to utilize the material avail-
able.  With the exception of one or two
minor alterations in design, introduced
with this object in view, the apparatus
fitted to ships in large quantities during the
war was of pre-war pattern. The energies
of designers were fully employed in bring-
ing cut new patterns of wireless gear for
nse in the theatres of war, and it is in
this direction that the technical advances
referred to have been made—Abstracied
from The Electrician (London).
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EUREKA RADIO CLUBR,

The Eureka Radio Club has been eniarged, with
headquarters at Eureka College, where a room
was given for the use of the club.

The frst meeting was recently held
good attendance of students and radio meun.

with a
This

gathering was open to a general diseussion of
organization and division of membership.
A technical course in wircless under a com-

petent instructor has been arranged for the club—
also an elementary course for the junior member-
ship. Meetings are held each Monday,

Officers elected are as follows: President, Paul
Rosborough; Vice-President. Coral Jury; Trafhe
Manager, Ivan rane; Librarian, Mary James; Sec-
retary-Treasurer, Henry Klaus.

The club will be glad to correspond wita other
schools and wireless organizations. Henry Klous,
¢/o Ewurvcka Radio Club, Eurcka, Il

BEDFORD BKLYN RADIO CLUB.

The Bedford Radio Club, 420 Gates Ave., Brook-
yn, N, Y., would like to get in touch with ama-
teurs to devise ways and means of getting the
most out of wireless work in ways of working
together and arranging sociable times and wvisits
and radio outings to places of cominon interest.

The Bedford Radie Club is planning a 3-
months” course in Wireless Instruction for be-
ginners.

All who are interested may apply to the Club’s
Secretary, James Corcoran, 420 Gates Ave., Bkiyn,

THE WIRELESS SOCIETY OF
LONDON.

A meeting of this Society took place on Sep:

tember 30th, at 6 p. m.. at the Institution of
Civil Enginecers, Great Ceorge St,, \Westminster.
(England)}.

A lecture was given by Mr. Maurice Child or
his “Personal Experience in the Construction and
Working of an H. F. Amplifier.” )

The Committee are still open to receive sug-
gestions from members for lectures and papers
for the forthcoming session, and it is hoped that
members who can offer anything of interest will
communicate with the undersigned as soon as
possible. H. L. McMichael, Hon, Sec., 32 (Quer
Road, West Hampstead, N . 6.

CENTRAL RADIO CLUB OF NEW
YORK CITY.

Recently the Central Radip Club of N. Y. was
organized by sixteen amatcurs of Harlem aud
Washington Heights, New York,

Meetings to be held every Tuesday night ar
the homes of its members.

The following officers were elected: Geo. T.
Weber, president; Oscar Jobnson, viee-presilent:
Henry Muller, secretary-treasurer; Henry DBock,
librarian; all of whom are well known throughout
this section. .

Our president will lecture at our next meeting
on C-W, on which subject he is an authority,
having done special work along these lines during
the War. Following this we will have a little talk
on Wave Meters by the vice-president. And at
the following mecting. secretavy-treasurer Munller
will give us a little talk on the “How and \ch_y"
of Amplifiers, with the assistance of Librarian
Beock, who will draw diagrams and sketches on a
hiack-board.

Qur president and vice-president, have hoth
sailed the “‘Seven Seas’ as operators, and will
tell us, as well as show photos, ¢of their many ex-
periences, All amateurs who are interested in a
good “live-wire club—drop a line to A, Silver-
stein, 257 West 111th St.. New York City, who is
handling this work at prescnt.

CENTRAL MAINE RADIO CLUB.

The (lentral Maine Radio Club of Waterville.
consisting  of the following wmembers. Harold
Claflin. Avthur Hustin, Stephen Ayer. Charles
Libhy, Farl Crawford, and Emerv D' Austin, was
organized and held its first meeting December 23.
1910,

Tle following officers were elected: Tiarold
Claflin, president; Stephen Aver, chief operator:
EFmery T3 Austin. secretary and treasurer.

A committee of three were elected to draw up
a =et of by-laws. Meetings are held every two
weeks on Tuesdavs. Anyone residing nearby in-
terested in Wireless is cordially invited to attend
any of thése meetings. .

At a rceent meeting it was voted to affiliate with
the A. R. R As Waterville is a small town

we are very proud to say we have over 25 mem-
bers. We expect to increase this to 40 by Decem.
ber.  All letters should be addressed to the sec-
retary, Imery D. Austin, 1TK, Central Alainc
Radio Club, Waterville, Me,

SENECA, N. Y. RADIO ASSOCIA-
TION,

The frst meeting of the Seneca Radio Associa-
nion of Geneva, Y., was held on September
10, 1920.

As soomn as it is found <¢onvenient, a husiness
meeting will be held and the affairs of the asso-
ciation will be straightened up and all old busi-
ness attended to.

The association will be pleased to hear from
anyone interested. Address all communications
to the secretarv, Clifford B. Daykin, 331 Washing-
ton St., Geneva, N. Y,

THE RADIO RESEARCH CLUB
NEW YORK CITY.

We report the Re-ovrganization Meeting of the
Radio Research Club, After a suspension of
activities for two months the club has again re

Radio Articles
in the November [ssue
of Science and [nventioh

(Formerly Eleetrical Experimenter.)

A 300 KIW. Radio Transmitier at
Bolinas, Cal.

The Audion in ¢ New Réle—d
Remarkable New Detectaphone
and  Electro-Therapeutic Ma-
chine.

Simplest Long Wave Audion Re-
cetver. By Elliott 4. White,
How to Become a Professional
Radio Man—Part 3—Conclu-
sion. By Pierre H. Boucheron.
Amatenwr Radio Laboratery Prize

Contest.
Question. and Answer Coliwman.

sumed s activities  and  this  coming  season
promises to be one of the best in the history of
the club.

Oun Triday evening September 24, the re-organi.
zation meeting of the R. R. C. was held. Many
of the okl members were present and plans were
warde for a greater organization and more ade-
qnate facilities to handle the afiairs of the Cluh.
Various committees were appointed bv the chair-
man to earry on the good work of the Club.
Mr. Hertzberg then gave a very interesting lecture
on wavemeters and their calibration. This finished
the program for the evening and the mceting was
adjourned with the good wishes of the members
for the continued prosperity of the Club.

Ml inquiries should he address to Jonas Cohen.
T80 East 163rd St. New Yorlo City,

A NEW ZEALAND RADIO SOCIETY.

It may interest fellow readers of Rapro Ngws
tao know, that hy combining ourselves, throughout
this country inta an Tncorporated Society instead
pf scparate Clubs. we have secured one of our
main objects, i. ¢., the obtaining of licenses to
carry out experimnental work amounz oursclves. as
is permitted in other countrics.

For the henefit of members. the Society is di-
vided mto “Centrez.”” which T think iz verv ol
vantageous. The Auckland Centre was forined
six weeks ago, and now Thas a memhership of
52 enrolled. Wellington, our headquarters, I be-
lieve have 120 memnibers, so that for our popula-
tion, we arc doing very well, as ther¢ are other
centres of which I have not received report of
the memhers. Interestcd persons mav commini-
eate with Robert F. D. Bunucll, Secrctary, Bor
1166, Awuckiand, New Zealand.

THE SAN ANTONIO RADICO CLUB.

The newly organized San Antonio Radio Club,
now liolds regular meetings at the city Y. M, C.
A, Building. .

The officers of the Club at present are: Presi-
dent, Sgt. Shelton; seeretary, G. T. Atchison;
treasurer, L. D. Wall.

The Club holds meetings each Wednesday night
of the week.

There s quite a nuinber of two-stage amnplifier
receiving sets being installed here now, and we
expeet to do much long distance receiving work
this winter.

Interested persons may commnunicate with the
seeretary, Mr. G. T. Atchison, 3712 Rooseveli Ave.,
San Antonio, Texas.

NEW YORK BOY SCOUTS RADIO
CLUB.

A Radio Club is to be organized amongst the
Scouts of Manhattan, N. C., and that from
their Headquarters each night a message will be
sent ““Broadcast™ tclling the events of the day.
At Headquarters, Mr. Schwartz who was an
operator in the UL S, Navy, will have charge of
the Club and station and will have (he co-
operation of some well-known amateur operators.
For further information kindly writc to Mr,
Schwartz at The Boy Scout Headquarters, 73
Madison Ave.,, New York City.

SPRINGFIELD RADIO ASSOCIA.-

TION.

A delegation from the Springfield Radio Asso-
ciation recently made a trip to Hartford, Comm.,
where they applied for membership in the Ameri-
can Radio Relay League and also paid a wvisit to
1AW, the station of Hiram Perey Maxim, presi-
dent of the A, R, R, Mr. Maxim gave the
delegates a royal welcome and a most enjoyable
evening was spent ‘‘listening in.” Several mem-
bers of the Club communicated with friends in
Springfield, although static was very troublesome.
Mr. Maxim invited the entire Club to a conven-
tion of radio “bugs” which will be held in Hart-
ford next fall.

Now that the association has completed the in-
stallation of a receiving set, it has made two
definite aims; frst, to raise enough money hy
October First to install a eomplete 34 kilowatt
transmitting _station, and secondly, to have every
member a Government licensed operator hy De-
eember first of this year. To secure the latter
aim, code instruction classes have been organized
which will meet Wednesday and Friday evenings
beside the regular meeting night on Tuesday.
These classes will meet in the Club rooms at 10
Orieans St., Springfield, Mass. Philip  C.
Haumphrey, Publicity Mgr.

THE EL PASO RADIO CLUB.

The El Paso Radic Club was organized March
13, 1920.  Officers are: President, Le Roy Hill;
vice-president, Albert Murdock, Jr.; seeretary,
Fred Whitlock,  Members ace Cyril Edmandson,
Jack Ryan, Robert Stewart, Frank Stencil, Claude
Hainnel, Fordes Tones, Charles Bush, Fred Price,
Aorton Oliver, and Reis Beddow, The purpose
of the Club is to prevent amateurs from interfer-
ing with Government stations. All members are
required to have a set and know thoroly the
operation of it. Ail transmitting stations atre re-
quired to have a spark frequency of at least 200
cvcles.  Members are reguired to keep their sta-
tions in first class condition and never to exceed
two hundred meters in transmitting. Code prac-
tice among amateurs here is oniy allowable from
7 until 8 p. m. Members disobeying rules are
expelled from the Club. A listening station is in
town to listen for amateurs interfering with
Government messages.

The reason for not allowing code practice in
day time is that the acroplanes work on three
hondred meters and several times amateurs have
prevented communication.

The ¥l Paso Radio Club promises to aid the
Government in_all pessible ways to prevent inter-
ferences. e Rox Hifl

.ESSEX COUNTY RADIO CLUB.

A meeting of the Essex County Radio Associa-
tion was held at Salem Fratevnity ¢n Central St.,
recently, open to every ome in the Salem section,
whieh ineludes Peabody, Danvers and Marblehead,
Anyone intercsted in wircless or electricity is
welcomme to future meetings.

(Continued on page 33%5)
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HIS Department is open to all readers. It matters not whether subscribers or not. All photos are jJudged for best arrangement and

I efficiency of the apparatus, neatness of connections and general appearance.

In order to increase the interest in this department, we

meake it a rule not to publish photographs of stations unaccompanied by a picture of the owner.

‘We prefer dark photos to light ones.
pictures smaller than 3% x 314",

The prize winning pictures must be on prints not smaller than 5 x 77.

giving full description of the station, aerial equipment, etc., must accompany the pictures.

PRIZES:

‘We cannot reproduce

All pictures must bear name and address written in ink on the back, A letter of not less than 100 words
One first monthly prize of $5.00. Al! other pictures publisht will be paid for at the rate of $2.00.

New Mexico State College Radio Club Station

HE State College (New Mexico)

Radio Club had its inception when

several ex-service men got together

last year to swap yarns, discuss wire-

less experiences in the war; in brief
to fight the war over again. As this College
had trained army men in
this branch of the service
and had an extensive
amount of equipment that
had been used for that pur-
pose stored away, it was
suggested that it might Dbe
possible to get the use of
this apparatus and set up
an amateur station. This
permission was readily ob-
tained from the College au-
thorities and immediately
plans were made to carry
out the idea. But when it
became known around the
Campus that a station was
contemplated, a considerable
group of students instantly
expressed their desire to be
in on it. This led to the
organization of the Club. A
preliminary meeting was
held early in October, 1910,
Plans were definitely laid
and officers elected for the
year. A Constitution Com-

By R. W."GODDARD

NFF (New Brunswick, N, J.); NSS (An-
napolis, Md.) ; NWW (Tuckerton, N. J.);
NDD (Sd%ville, L. 1.); XDA (Mexico
City), and a host of other stations of high
power to say nothing of the swam of
smaller ship and coast stations which come

mittee was appointed and

P

antenna through a Murdock series con-
denser and to the ground lead through a
General Radio Co.’s hot wire ammeter, All
of the lighting and power circuits are pro-
tected by resistance or condenser “kickback”
protective devices. The ground is a 34-inch
pipe running directly into
the water system of the
College. The antenna switch
is a single pole 100 ampere
three position switch. The
knife blade is mounted di-
rectly on the 17-inch lead
in bushing while the con-
tacts are mounted on 10
inch electrode pillars, The
upper position throws the
antenna to the transmitter,
the middle position to the
receiving sets, while the
lower one grounds the an-
tenna direct. The switch is
operated by a cord with
handles convenient to the
operator’s position.

The receiving is accom-
plished on two sets. A Duck
short wave regenerative set
with audiotron panel is used
on waves below 600 meters
while a large loose coupler
with a DeForest ultraudion
detector brings in the longet
waves. A two step ampli-

dates set for subsequent Intari:é)r Vi;w oft:Radia spta%kbOf this Profgr!elssi\ved()ollﬁge. Note the me%hod of fier is available for amplifi-
i - operating e antenna switch hy means of the cord pull— an arrangemment some- . .

'.“eetm"-’-s' A‘-E a_later l(?e;t what similar to that cmployed om some battleships. Plenty of ‘listering-in” cation of signals from

ing the constitution and by- space too, either set. .

laws were adopted.

Work on setting up the station was begun
immediately. The Radic House that had
been built and used in the field to the Scuth
of the Colleze Hospital was moved to the
angle of the Engineering Building. A tall
iron pipe mast was erected on the tower of
the latter building. Unfortunately, before
this mast could be guyed, a heavy wind
storm came up and destroyed it, dropping it
in three pieces through the roof of the
Engineering Building. But this was no
damper to the enthustasm of the Club mem-
bers. Thev immediately set to work on
another. This “stick” was designed some-
what differently and every precaution was
taken that no ill befall it. It went up into
the air 133 feet according to schedule amid
the cheers of the whole club and half the
student body one fine Saturday morning.
The aerial, a four-wire inverted L with
a flat top of one hundred feet had its outer
end hoisted to the top of this mast while
the other end was supported by a shorter
forty-foot pipe mast erected at the end of
the Radio House. With this aerial up it
was not long before the fellows were listen-
ing to NPL (San Diego): NPM (Pearl
Harbor, Hawaii); NPG (San Francisco);

in like the drone of honey bees about a
cherry tree in full bloom.

The equipment for the transmitting end
of the station was slower in erection as it
was decided to make a number of changes
over the old layout used by the College dur-
ing the war. But this was fitted 1p soon
after the Christmas holidays and great was
the rejoicing when word was received that
we had been heard by 3ZA in Roswell,
N. M., 150 miles away over two high moun-
tain ranges and a desert. From this to a
regular schedule with other amateur sta-
tions was but a step. This station has done
real work on several occasions sending re-
sults of athletic events to various home
towns of visiting teams. The club is affiljat-
ed with the American Radio Relay League
and hopes this year to be in the Southern
transcontinental relay line.

The transmitting equipment as shown in
the photo comprises a 4 K V.4, Packard
transformer with its secondary connected
across an eirht stud rotary gap. The closed
oscillation circuit includes the gap, four sec-
tions of Murdock molded condensers and
a Duck commercial type scillation trans-
former. The secondary is connected to the

Besides the radio equip-
ment the radio house has a table fitted with
keys and head sets for code practice.
Audiofrequency current for this is ob-
tained from the commutator of a small
D. C. motor. There are also racks for
books and magazines of which the Col-
lege Library supplies the leading ones de-
voted to radio.

"The Club holds regular meetings every
Monday night at which time topics of inter-
est are discussed and different pieces of
apparatus are explained and tested out. It
is also planned to have an ihspection trip
soon to El Paso, Texas, to see Fort Bliss
(WZQ) and the army airplane radio at the
flying field there. A banquet will also be
held at that time. Qur college calls are:
sXD, sFY, sFZ 5CX, while my own calle
are: 5XJ and sCW.

THOSE LIZZIES AGAIN.

First Amateur—“Bill is getting quite ex-
pert in his tuning.”
Second Amateur—“How come?”
First Amateur—“He can now tune in the
Fords that pass his house in the night.”
—Joseph Thompson.
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Henry H. Pike Station

Here is a photograph of my radio sta-
tion, my official call being 4Dy. he re-
ceiving cabinet on the left, constructed by
myselt, contains the followan‘ apparatus:
N.ALA. receiving transformer, one fixed
and two variable condensers, electron re-
lay and controls, galena detector, 3000 ohm
phones and a loading coil’ with which I
can tune up to 10,000 meters,

The transmitting panel on the right con-
tains a home-made oscillation transformer
and spark with a Ford spark coil.

My aerial consists of four wires 60 feet
long and 40 feet high with a 13-foot lead
1m.

‘With the above apparatus 1 have Dbeen
able to copy a number of stations. Amaong
them are N.ALA, NQR, N.AT, N.AQ,
N.EV. and NAM. T have been able to
work a number of amateurs with my
transmitting set and would be glad to hear

Pike By Name But No Piker When it Comes to
Radio Enthusiasm.

from any amateurs near here who would
like to communicate with me.
HENRY H. PIKE,
206 Park Avenue,
La Grange, Ga.

WIRELESS LIGHTS TO GUiDE AIR
MAIL PLANES

Small electric lights operated by wire-
less placed on the front of the machines
will guide the planes at night on the trans-
continental air mail route between Chey-
enne, Salt Lake and San Francisco, ex-
plained Colonel John A. Jordan, superin-
tendent of the western division of the air
mail service recently, Colonel Jordan,
who had just arrived from the east, con-
sulted with S. R. Inch, general manager of
the Utah Power & Lloht Company, rela-
tive to obtaining power for ihe operation
of the radio station to he established in
Salt Lake.

“The lights,” Colonel Jordan said, “will
be tuned to the wireless mstruments of the
three cities in such a manner that they will
shine only when the planes are within a
certain radio path about 200 fcet in width.
When a plane strays from this path the
‘lights will go out and the pilot will be
obliged to determine by the wind on which
side of the route he is traveling. Ap-
proach to the destination will be signified
by a flashing on and off of the lights. The
process has proved a success in thorough
tests and is owned by the government.”

Authorization for bu1ldm9 the Salt Lake
radio station on the site selected at the
State Fair grounds was giver by Colonel
Jordan, and he further declared that em-
ployees of the plant and the landing sta-
tion, as far as possible, will be selected
from among local applicants. About eight
men will be required at the radio station
and about twenty-five at the fanding field.
He estimates that work on the hangars
and plant will be well under way by
December.

Son of Secretary
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of War and Bis Bike Station

LA

Jack Baker
of Washing-
ton, D, &,
‘Listening in’
With His Bi-
eyecle 8st,

TSI R

Phil McGook, from Hecker’s Corner, 1lli-
nois, is not the only bird who can claim
radio telegraphic honors. Here we have
Jaclk Baker, son of Secretary of War
Baker. Ie has studied radio telegraphy
with the same enthusiasm that you have,
and in addition to his home set has rigged
up a portable outfit on his bicycle as the

picture shows., In fact he is such a “bug”
that he has to be “listening-in" while riding
around Washington. We are 1nformed
that he can pick up signals from the Arl-
ington station without any difficulty by
using the frame of his b1cycie in a loop aerial
arrangement, which is getting an earful on
the run, we'll say. Let us hear from you,
Tack, what kind of a station have you?

A New Transmitter Panel*

An Amatenr Spark Set wnth a Professional Appearance.

The demand for an amateur spark trans-
mitting panel at a moderate price was taken
into consideration when this set was de-
signed.

One Feature of This Panel Transmifter is the
Hytone Rotary Quenched Gap Which Has Been
Redeslgned For This Set.

The instruments are mounted on a half-
inch bakelite panel 16 x 24 inches. The panel
is suitably engraved, and high-tension bind-
ing posts are mounted in the upper right-
hand corner for antenna and ground con-
nection. The “hytone” rotary quenched gap
and motor are mounted on the front of the

panel as well as the knobs to change the
coupling and primary turns of the oscilla-
tion transformer. The “hytone” gap has
been redesigned and is of cast aluminum,
which provides a very attractive finish when
machined,

In the rear of the panel are mounted the
transformer, Dubilier mica condenser and
oscillation transformer. The oscillation
transformer is constructed entirely of bake-
lite and nickel-plated copper strip. There
are five turns in the primary and ten turns
in the secondary. Adjustment of the sec-
ondary is provided for by a clip. All con-
nections are of copper braid which provide
against undue leakage and loss of efficiency.
With an antenna of 10 ohms resistance this
set is capable of over five amperes output.

RUBEER TUBE INSULATORS.

Many a “Ham” has to carry his lead-in
over the edge of the roof and across the
iron gutter—a place where throublesome
leaks zwill occur, for the gutter is usually
grounded. Try covering the lead in at this
spot with several feet of heavy garden hose
secured in place with friction tape; makes
good insulator for small transmitters.

Speaking of rubber hose—can you find the
one that led the gas to your old table lamp,
Tear of its silk covering and you will fin
six feet of the best kind of insulation for
high tension wires in the interior of a panel
set, or any place where close w1r1ng must
have extra heavy protection,

Contributed by A. D KEOGH

SOME DROP!

“T saw a man fall off from a zoo-foot
radio tower without hurting himself.”
“How did it happen?”’
“He was only up two feet when he fell.”
Carrey CONNOR.

i
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Junior Radio Course

]

fig 4

When the Filament 1s Heated Electrons Are
Driven From the Filament to the Plate in Rapid
Manner.

N our study of the various detectors

employed in radic communication, we

now reach the most important and use-

ful of all and that is the Vacuum Tube.

The term Vacuum Tube has become
quite general and popular, but other names
are often employed and these sometime
confuse the beginning amateur who won-
ders whether each name refers to a dis-
tince and separate instrument.

So if you read or hear of such names as
audion, vacuum valve, electron velay.
Fleming wvalve, oscillion, pliotron, audio-
tron, you will know that these are in some
cases pet names given by certain investi-
gators while in ather cases they are trade
names cmployed by manufacturers to dis-
tinguish their own particular product from
that of others. We, on the other hand,
shall refer to this wonderful lamp as the
Vacuum Tube, exclusively, which is often
abbreviated to simply V. T.

Tt may be said that the entry of the
Vacuum Tube has done more for the rapid
advance of radio communication than any
other given instrument. Not only that, but
it is capable of performing more functions
than any other electrical device. Its main
and most important uses are for the three
big factors in the radio of today. which
are:

Detection and rectification,

Amplification of signals.

Generation of oscillations.
Then too, new applications of the vacunm
tube are graduallv being made so that pos-
sibilities of further development are cer-
tainly promising.

WHO INVENTED IT!?

You are naturally interested to know
who is responsible for the invention of this
wonder lamp. There are several investi-
gators who had a_hand towards its present
practical form. Back in 1884 that ereal
American inventor, Thomas Alva Edison.

The Vacuum Tube Detector

took one of his incandescent lamps and ob-
served that when the filament was heated
to a white glow a very small electric cur-
rent could be made to flow between the
filament to a cold plate closelv adio

it 4# one direction onlv. He called his de-
vice an “Electrical Indicator” and later it
was named the Edison Valve. Years after-
wards, Dr. J. A. Fleming of England ap-
plied the “Edison effect” to radio teleg-
raphy for the first time, and he called his
device the Oscillation Valve. This scien-
tist was the first to employ the emission of
electrons from heated filaments for the de-
tection and rectification of radio frequency
oscillations in a radio tclegraph receiving
system.

THE PART ELECTRONS PLAY

The Vacuum Tube is sometimes called
an ‘“electron relay,” for that is just what
it is—it relays elecirons from the flament
to the plate. An electroun is the smallest
particle of matter known to science, and it
is supposed to carry the smallest possible
charge of megative electricity on its travel
from onc body to another. In other words
electrons reallv consist of wvery small
amounts of negative electricity. ~ In the
case of Vacuum Tubes, electrons act ax
carriers of clectricity between the filament
and the plate which are separated in a
vacuum. .

Ti¢. 1 shows what takes place within the
mside of a Vacuum Tube of the Fleming
two-element type. By two element we
mcan the kind which employ simply a fila-
ment and a plate. The three clement vac-
uum tnbe is the one emploving filament,
plate and g¢rid. which we shall describe in
the next lesson.

Referring again to Fig. 1, as soon as the
filament of any electric incandescent lamp
is heated to a red or white heat the fila-
ment immediately begins to emit or throw

J@ A.C Generolor

g3

Iu this Case We Use an Alternating Current
on the Plate Side to Demonstrate the Rectifying
Principle of the Tuhe.

£  Fig 2 ' »

Simple Form of the Fleming Two Element Valve
Illustrating a Source of Direct Current Applied
to the Plate.

out clectrons in a very rapid manner and in
all directions. In the case of amn ordinary
lamp, these electrons simply hit the sides
of the glass bulb. If, however, we place
a small metal band around either the out-
side or the inside of the glass bulb and if
we connect a set of drv batteries between
the filament and plate so that the negative
pole of the battery is connected to the
negative side of the filament and the posi-
tive pole to this metal plate, these nega-
tive electrons will be greatly attracted 1o
the plate because it is of a positive nature.
Tt the plate be made negative instead, the
electrons will be repelled and will try to
find other landing places. It is simply a
matter of likes attraet unhkes but repel
likes as in the case of the permanent horse-
shoe magnets with their north and south
poles which you often have played with.

THE FLEMING VALVE

_In Fig. 2, we have a simple form of the
original oscillation valve used by Mr.
Fleming. F is a filament heated to incan-
descence by the hattery A, the corrent of
which is controlled by the rheostat R. If
we connect a batterv of cells between the
negative side of the filament F and the
plate P so that the positive side of this
second battery is connected to the plate.
we will find if we introduce a sensitive
enrrent meter such as the milliammeter
M.A. (which will respond to the thonsand
part of an ampere) that a small amount
of current is capable of passing thru the
space separating the filament and the plate
in one direction only, that is from the plate
to the filament and this small current will
register upon the milliammeter. On the
other band, if the polaritv of this hattery is
reversed; i. e if the olate side is made
negative instead of positive, we will find
that no current can pass thru the svstem.
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This action means that we have a reci-
fier at our disposal because if we substi-
tute an alternating current for the battery
B as in Fig. 3, we will find that only one-
half of a cycle, the positive side, will pass
thru, while the other half of the cycle
(the negative side) will be unable to pass.
Fig. 4 illustrates this action where the up-
per graph A is seen five cycles of alter-
nating current that is constantly changing
from positive to negative as it travels along
a circuit, and which is the sort of electricity
furnisht by the A. C. generator of Fig. 3.
Graph B of Fig. 4, on the other hand,
shows what happens to the A. C. when it
passes thru the Fleming Valve rectifier.

ANANAY
_ _/\\JUU
ANANND.

Fig4

The Upper Graph Shows an A.C. Before Ractih-
cetlon and the Lower Graph the Same Current
After Being Rectified.

Only one-half of the five cycles remains—
the positive half. As for the negative half
it is not present, Thus, you see, you have
the rectifying action of the valve and this
same rectifying principle is employed to
rectify the incoming oscillations of a radio
telegraph receiving system,

THE FLEMING VALVE AS A DECTECTOR

Since in order to receive radio waves it
is necessary to first rectify their A. C. na-
ture into a pulsating D. C. which will op-
erate the telephone receivers and cause a
sound to be heard, the Fleming Valve may
be used as a detector on account of the
rectifying action we have just mentioned.

Fig. 5, therefore, shows this two-element
vacuum tube being used as a detector of
radio oscillations, Altho this circuit is a
very elementary one. it will function fairly
well. In some cases, however, an addi-
tional set of batteries are used in the plate
circuit with better resuits. The action of
this circuit is a rectifying one; that is to
say the incoming radio oscillations which
represent the signals are rectified where
but one-half of their alternations (that is
their positive side} is permitted to pass
thru to the filament circuit and thence to
the phones as previously mentioned in the
graphs of Fig. 4.

In our next lesson we shall take up the
study of the three-element vacuum tube;
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that is the one consisting of filament, plate
and grid.
Questions for this Lesson.

1. What action did Mr, Edison discover
in one of his early experiments with the
incandescent lamp?

2, What is meant by the Fleming oscil-
[ation valve?

3. What part do electrons play in the
operation of the vacuum tube

4. Describe the rectifying action of the
vacuum tube,

5. Draw a memory circuit diagram of a
Fleming valve being used as a detector of
radio oscillations.

umng coupler
;
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Elementry Circult Emploing the Fleming Valve
as a Detector in a Radio Receiver.

Dictionary of Techhnical Terms Used in Radio
Telegrarhy and Telephony’

Shp Rings—Two complete metallic rings
separated by an insulator, from which
the collecting brushes pick up the cur-
rent generated by an alternator. They
take the place of a Commutator on a
direct current generator.

Slots—The teeth of core discs.

Sn~—See Tin.
Sedinm—Na. Natrium, Very soft, silver-
white metallic e¢lement. AW, 2288

S.G. 008 Val I. Cehm. Eq. 22.88. Elec.
Chem. Eq. 0.000,2388

Solder—An alloy of lead and tin used for
joining wires, etc.

Solenoid—A. coil of wire having the prop-
erty of an electromagnet. An electro-
magnet without the core.

Sounder—Telegraph receiving instrument.
Consists of a brass armature, pivoted at
one end over two electromagnets. Is
connected up similarly to a single stroke
bell. When a current passes, the mag-
nets attract the armature, causing it to
click against a metallic rest. Upon the
circuit being broken, the key being re-
leased, a spring jerks the armature back
into place giving a click as it strikes
another rest. Dots and dashes are rec-
ognized by the time interval between
these two clicks.

South Magnetic Polc—Situated in Lat. 70
South, and Long. 102 East. Does not
coincide with Geographic South Pole,

South Pole—See Polarity of Magnets.

Spark Gap—A break in an oscillating cir-
cuit which acts as an automatic safety
valve to the condenser. The air hetween
the gap having a high resistance. the
condenser cannot discharge until the po-
tential is sufficient to break down its in-
sulation. thus onlv permitting heavy dis-
charges to take place.

Sparking at Coil Contacis—Is due to in-
ductances of primary winding producing

a high voltage back flowing current at

each interruption of supply current,

*This Dictionary was started in our March

sQile.

which sets up an arc between coil con-
tacts, causing the platinum to melt and
the contacts to stick by fusing together,
Can be minimised by placing a condenser
across gap.

Spark Micrometer—An instrument for ac-
curately measuring the length of a spark
gap. Not to be confused with a Mi-
crometer Spark Gap.

Spreader—A spar or pole used for keeping
the component wires of an aerial parallel
to each other. A double-lugged steel
band is fitted to each end to facilitate
attachment to aerial and Dbridle by
shackles,

Specific Gravity—S.G.  The weight of a
body compared with that of another
having an equal bulk, taken as a stand-
ard. For practical purposes, of the
heavier substances, water is the stand-
ard.

Specific Inductive Copacity—Qf a medium
it is the ratio of a condenser capacity
having this medium as dielectric to the
capacity of the same condenser having
air as its dielectric. As all materials
vary so greatly, the following figures are
only approximate: Air 1, Mica 5 to &,
Glass 3 to 9, Ebonite 3. Shellac 3 to 3.5,
Tndia Rubber 2.5 Gutta-percha 2.3,
Paraffin Wax 2.3.

Specific Resistance—Resistance of any ma-
terial havin~ a cube of one centimeter.
Spike—A pointed steel rod used for screw-
ing shackles and also for opening out
the strands of wire or rope for splicing
Splice—The union of ropes and wires by
the interweaving of their component

strands.

Sguared Paper—Paper specially ruled into
oraduated squares for the purpose of
plotting curves.

Seauirrel-Cage Rotor—One whose windings
consist of a number of stout copper con-
ductors interconnected at both ends by
copper rings. the whole roughly resem-
hling a Squirrel Cage. See Induction

Motor.

S. R —See Specific Resistance. A Silicon
Stcel composed of Iron.

Stalloy—A Silicon Steel composed of Iron,
Silicon, Manganese Sulphur, Carbon and
Phosphorus.  The Iron and Silicon pre-
dominate.

Stand-Bi—A position of the tuner where-
by waves of widely varying lengths are
received. In operating, the expression
is used to mean “Wait and listen,” or
Don't interrupt.” The International sig-
nal is QRX,

Standard Cell—Formerly the Clark Cell
was used as the standard, but lately the
Weston Cell has been . accepted. = See
Weston Cell.

Starboard—Right sidc of a ship looking
forward. Green light.

Star Grouping—A  system of connecting
up threc phase windings. The circuits
start from a common junction and their
three ends go to three lines. Also called
Y grouping.

Starter—A rheostat used for starting up a
motor gradually. Usuwally fitted with a
no-volt Release and sometimes with an
Overload Release.

Static—Atmospheric disturbance.

Static Characteristic—A curve showing re-
lationship between current of an arc and
the_ potential drop of clectrodes when
their quantities are varied.

Static Charge—An electric charge at rest.

Static Electricity—See Electrostatics.

Statie  Induction—FEffect of inducing a
temporary electric charge in an electri-
ﬁe.d body by bringing near to it, hut
without contact, an electrified bodv.
Transference without contact.

Static Leak—A coil of wire shunted across
condenser in aerial circuit of tuner to
allow weak atmospherics to escape
“Leak to earth, instead of gradually
charging up condenser, It is highly in-
ductive, to prevent escape of required
oscillations.
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Junior Constructor

“SNAPPY” CONDENSER SCALES.

Stationor: Binchng Fosts  Rolaiin
scare y ; 4 P 5ca/eg

Condenser

With This $Scheme You Have an Expensive-
Looking Condenser,

Here is an idea for you fellows who
wish to have “snappy” condenser scales on
your condenser. Secure some telephone
transmitter diaphragms of which one side
has a silvered finish. Now remove the
knob and pointer from condenser. If
diaphragms larger than 234" in diameter
are used they should be cut down to that
dimension. Now eniarge the hole in the
center of the diaphragm until it will slip
on to the post on which the knob is then
screwed back. It will be found that the
numbers on the condenser scale just show
under the new diaphragm-dial, which may
be engraved Lo correspond with them. (The
engraving may be done with a pen and ink
or a pen and black enamel). If it is de-
sired to make them still more “snappy” a
hole can he drilled in the knob and a dowel
about two inches long inserted in it, thus
making the condenser easier to work and
securing much finer tuning. It might be
added that this scale also acts as a shield
if connected properly in a C. W. hook-up.

Contributed by W. W. BRINKERHOFF.

A KICK-BACK PREVENTER.

Many amateurs are troubled by high fre-
quency kick-backs and either do not know
how to prevent them, or haven't the money
to buy a high priced kick-back preventer.
Here is one that will serve just as well as
any high priced kick-back preventer. Buy
two carbon lamps (you can get old carbon
flament lamps for 15 to 20 cents each) and
connect them as shown in the diagram.
Whenever there is a kick-back the high
frequency surge will go to the ground thru
the lamps, thus saving your meter and fuses.
If the lamps burn out the renewals are
cheap, so there is no excuse for any amateur
not having a kick-back preventer,

Contributed by
JERROLD SWANK (8ADD)

Primary of
TransfoFmer.

i
™~

1

Two Old-Fashioned Carbon Filament 110-Volt
Lamps May Serve as a Kick-Back Preventer,

|i“|'- Ground

te— /10 Valt A.C —»]

h

ANOTHER HONEYCOMB COIL
MOUNTING.

Sending in designs for honeycomb coil
mountings seems to be a popular pastime
with the amateurs, so will send in one I
worked out. While I am modest, I don't
mind saying it is much better than any I
have tried. It works very well is simple
and easy to make and will stand a lot of
hard usage. What more do you want?

The complete drawing in Fig. 1 should
explain the contruction. It will be noted
that the binding of the coil proper is like

_ that of the factory made article. The binder

is best made of 1/32" fibre, but anything
from linen to a strip of rubber collar may
be used. The block “A” is made of hard-
wood, stained black, 114" long. It should
be of the same thickness as the coil, and of
various depths depending upon the size of
coil it is used with., Piece “B” is of 14"
by 34" fibre, drilled for the two wood
screws “E)” and drilled and tapped at each
end for 6/32 or 8/32 round-head machine
screws. The two leads from the coil are
fastened under these screw heads.

Lower bearing bracket is of 1/16” by 14"
brass or copper strip, of sufficient stiffness
not to have any spring. Hole for lower
bearing screw “D” should be large enough

F2nes S

Much Better Than Any Other Mounting Long
Has Used Before, 3Xe's Modest, Tho, That's
the Short of it.

to fit well up over the screw head. A dis-
tance of 14" from the panel for this hole is
about right. Upper bracket bearing has the
same dimensions as the lower, but is made
of fairly stiff phosphor bronze spring strip.
It should be adjusted so that the coils swing
easily, but are not too loose. For those
using portable sets, subject to such hard
usage that the coils might fall out, the
bearing screws “C” and “D” should be
altered as shown at “A,” Fig. 2. Flere the
screw head has a shoulder filed on it as
shown, - The detail “B” in Fig. 2 may be
used if preferred, and consists of a nut and
short length of threaded rod. Fitted with
either of these the coil will stand any
amount of jarring without falling out, and
may still be snapped in and out with ease.

I feel sure that anyone who will try this
mounting will prefer it to many others. It
should be noted that the factory made coil
is easily adaptable to this arrangement. No
fears need be entertained of noises due to
poor contact. I have used it for two months
with never so much as a click, even in the
plate lead of a regenerative circuit.

Contributed by L. LONG.

INSURING PROPER SLIDE CON-
TACT

While receiving signals one night I
moved the slider slightly and weakened
the signal some, and again it would some-

times increase the signal strength, so I
arrived at the conclusion that the slider
made poor contact with the rod. 1 then
soldered a flexible piece of wire to the
slider and binding posts, to which it was

If You Are TUsing an Old Tuning Coil as a
Loading Inductance Make Sure of Slide Contact.

connected, which resulted in an increase.in
efficiency. The scheme is outlined herewith.
Contributed by WM. J. O’'NEILL, JR.

A SIMPLE REGENERATIVE
CIRCUIT

As the accompanying diagram indicates,
all the apparatus required for this circuit
is the following: a long wave tuning coil
(or two honeycomb coils), one variable
condenser, 1 crystal detector, a grid con-
denser and one audion bulb with the neces-
sarv bpatteries, The capacities, sizes, etc.,
of these instruments are of the standard
type used by experimenters.

This circuit possesses some featurcs
which deserve special mention. It will be
noted that the primary is connected to the
grid and the secondary to the plate. As a
result, regeneration is secured by the coup-
ling between the primary and secondary,
and no energy is lost in a separate tickler
or feedback coil. The audion serves to
maintain the oscillations in the circuit, and
the crystaf detector is used to rectify the
signals. The effect is equivalént to owue
stage of amplification. The tuning is con-
trolled almost entircly by varying the coup-
ling and the variable condenser, for which
reason this circuit is especially adapted for
use with honeycomb coils. T use a Navy
type tuning coil, which is bank wound ac-
cording to the system described on page 623
of the May number of Rapio AMATEUR
News. My antenna is a small indoor one,
consisting of four wires 50 feet long, with
a 25-foot lead in. Using this equipment
and the ahove described circuit, I have cop-
ied most of the Atlantic coast undampt wave
stations without amplification. I have also
used this circuit on a small taning coil for
receiving 600 meter spark stations. Here
I find it to give louder signals than either
a crystal or audion detector alone.

Contributed by WILLARD H. FARR.

This Effectlve Circuit Has Given Mr, Farr Esx-
cellent Results at Minimum Cost,
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HIS Department is conducted for the benefit of our Radio Experimenter.
I only publish such matter of sufficilent interes

1. This Department cannot answer more than : ) o

2. Only one side of the sheet should be written upon; all matter should be typewritten or else written in ink.

t to all

three questions for each correspondent

We shall be glad to answer here questions for the benefit of all, but we car

No attention paid to penciled matter,

3, Skeiches, diagrams, ete., wmust be on separate sheets. This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter at the rate of 25c for eaeh question.
eate ealculations, patent researeh, etc., a special charge will be made,

You will do tbe Editor a personal favor if you make your letter as briel as possible,

If, however, questions entail considerable research work, intri.
Before we answer sueh questions, correspondents will be informed as to the price charge.

ONE TUBE TRANSFORMER

(117) W. A. Simpson, Chicago, L, re-
quests:

Q. 1. Please publish a suitable hook-up
in the “I want to know” columns of Rapro
News whereby a single, vacuum tube 18
used in a radio phone circuit suitable for
jow wave lengths and employing, if pos-
sible, a small honeycomb coil instead of
the regular inductance.”

A. 1. A hook-up suitable for this method
is shown on this page where the coil L-33
is employed as the antenna inductance and
the variable condenser of .co1 mfd. is used
for the adjustment of the circuit.

TRANSFORMER-RECTIFIER FOR
V.T. WORK

(118) Mr. Harold H. Okasali, Los An-
geles, Cal, asks:

Q. 1. Can small step-up transformer de-
fivering voltages of 200, 300, 400, and 500
volts be used as a source of current for
the radiophone circuit?

A. 1. Yes, this transformer can be used,
in connection with two vacuum tube recti-
fiers to supply direct current to the plates
of the bulbs.

Q. 2. With a small loose coupler, crystal
deflector, fixed condenser, Murdock re-
ceiver, and an acrial 35 feet high and 30
feet long, can I receive about 300 miles or
more?

A. 2. The aerial is too small for such a
range, but under favorable conditions good
results may be obtained. We suggest a 100
foot aerial.

USING A FAN MOTOR AS A PLATE
GENERATOR :

(119) Mr. Orris P. Bozman, Baltimore,
Md., wishes to know : )

Q. 1. Can a 230 veolt fan motor running
as a generator at a higher speed, delivering
about 300 volts and having a commutator
made of 20 segments be used for a radio-
phone with a filter circuit to cut out the
ripple of the commutator?

A. 1. Certainly, you may use your ger-
erator to supply the current in the platc
circuit of ann undampt wave transmitter, but
we do not believe the commutator has
enough segments to give very good results
for radiophone work.

Q. 2. Can the current be smoothed out
so as to be suitable for that purpose?

A. 2. You can trv two choke coils hav-
ing an iron core 34" in diameter and 304"
long, wound with two pounds of No. 26
double cotton covered wire and shunted by
two, 1 microfarad fixed condensers for the

purpose.

REDUCING NATURAL PERIOD OF
AN AERIAL

(120) Mr. Clvde Stine, Eureka, Cal,
wants to know:

Q. 1. In how many ways can the nat-
ural wavelength of an aerial be shortened

A. 1. To shorten the natural wavelength
of an aerial you can reduce the length of
the wire or the number of wires, if it is
a multiple wire aerial. Another convenient

way i5 to insert in series with the aerial
one or several condensers, the proper
amount to be found by experiment with a
wave meter.

Q. 2. If so, how much may it be short-
ened?
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Single V.T. Phone Circuit for Amateur
Experimental Work,
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Q. 117,

A. 2. It would not be advisable to short-
en the natural wavelength of an aerial more
than about 1/s5 of its size for short waves
and about 1/10 for long waves.

Q. 3. Is there any limit to the length or
shortness of waves which an audion may
detect or amplify?

A, 3. Yes, the shortness of wavelength
that an audion can detect is limited by the
value of inductance and capacity of the cir-
cuit. Practical audion circuits have been
designed to operate on wavelengths as low
as 25 meters and in some cases lower,

PARAGON CIRCUIT

(121)  Francis S. Williams, Hornell,
N. Y. asks:
Q. 1. What is the hook-up for the so-

called Paragon rcceiver?
A. 1. You will find a general hook-up
of the Paragon receiver on this page.

A 20,000 METER RECEIVER

(122) Mr. Latham Arnot, North Sidney,
N. S, W, Australia, asks:

Q. 1. What are the details for the con-
struction of a loose coupler for 20,000 me-
ters?

A. 1. You will find in this issue under
the title of “Effective 150-20,000 Meter Re-
ception,” information on the construction
of such a receiver.
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One Form of the Paragom Circuit.
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Q. 121.

ONE WIRE AERIALS

35123) Mr. James Dibler, Detroit, Mich.,
asks:

Q. 1. How high and how long should
one wire be, to receive messages within a
fair radius, effectively?

A 1, Very good results can be obtained
with a single wire aerial about 300 feet
long and 5o feet high, or 425 feet long and
12 feet high. Very interesting experi-
ments have also been carried out with long
Insulated wires simply lying on the ground.

Q. 2. Can honeycomb coils be used as a
tuner to receive with a detector efficiently?

A. 2 The honeycomb or duo-lateral
coils are the last word in inductance and
vou will obtain excellent results by the use
of these bank wound coils.

BEGINNERS’ BOOKS ON RADIO
APPARATUS

(124) Mr. William M. Edwards, Johns-
town, Pa., asks:

Q. 1. Can you tell me if there is an in-
expensive book published telling how to
make sending and receiving apparatus?

A, 1. Yes, the Experimenter Publishing
Co.,, New York, has published two books
on this subject, “How to Make Wireless
Recetving Apparatus,” and “How to Make
Wireless Transmitting Apparatus.” Price
35¢. each:

REPAIRING VACUUM TUBES

(125} Mr. Milton Rose, Salisbury, N. C,
asks:

Q. 1. TIs there a firm repairing broken
vacutim tubes?

A. 1. We suggest that vou write to the
Vacuum Tube Repair Co., 511 Perry Bldy¢
Qaldland, Cal.

REGISTERING RADIO MESSAGES

(126) Mr. Fred Williams, of Chicago,
TI1., asks:
(2. 1. Ts there an instrument which when

connected to the receiving circuit will reg-
izster the signals received?

AL 10 Tt is now possible to register the
signals received by radio, by means of an
amplifier and a sensitive relay, or with a
loud talker which amplifies the sounds to
such a volume that it is possible to record
them on a phonograph record.

Q. 2. Where can such instruments be
purchased?
A. 2. We suggest that you write to the

Magnavox Co., zyo1 E. 14th Street, Cak-
fand, Cal.

ELECTION RETURNS BROADCAST

(127)  Mr. Chas. O. Francis, Mononga-
hela City, Pa, asks:

Q. 1. Will election returns be sent out
by radio telegraph or radio phone?

A, 1. FElection returns will he broad-
casted on each hour until midnight, No-
vember 2nd. at noon and 10 P. M, Novem-
ber 3d, 75th meridian time from Annapo-
lis on 17,000 meters and from Arlington on
25,000 meters sparks. Tt will also be sent
on fleet schedules. New York broadcasts
on ¢ P. M, on 3 A. M. 1,600 meters.
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Another Fool [dea That Works

Y small boy has been taking the Ex-

perimenter and Rapio News for some

time and I bought him a receiving
outfit which he promptly neglected to use
as soon as the novelty wore off and of
course the old man had to show him the
possibilities of the outfit. The only help
] had was from the back numbers of mag-
azines and a fair grounding in electrical
principles that every mining engineer is
supposed to have.

Mr. Gernsback’s editorials have been the
direct incentive for some of my {foolish
experiments, for I recognized the fact that
he is a man of imagination and my succcss
in life has been due to trying to do that
which the conservative said was impossible,

The enclosed sketch shows the details of
my latest attempt at the apparentlv impos-
sible and it certainly brings results.

My regular antenna is 180 feet long, V
shape, 40 feet above the ground and 140
feet above Lake Superior. My receiver is
direct coupled with one step of amplifica-
tion. The telephones are Murdock 3000
ohms.

I have been greatly troubled with induc-
tion noises, discharge of power lines and
intermittent interference from the welding
of street railway bonding which has been
going on for some time.

The following are the results from the
use of the underground loop.

By ROBT. SELDEN ROSE

Induction efforts are absolutely elimi-
nated. These while not very bad were
enough to drown out very weak signals.

Street railway welding somewhat less-
ened, but this may be more apparent than
real, owing to great increase in signal
strength,
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Bay, Fellers, What Do You Think of this Under-
ground Loop? A New Use for the Underground
Pipes.

Signal strength increase is about equal
to one step of amplification. Sayville, on
antenna, is heard one foot from the phones.
On the underground loon can be heard 20
feet away. Could never get time from
Pearl Harbor on antenna although could

sometimes copy late at night. On loop
have received the time whenever tried and
can copy in daytime under favorable con-
ditions. Can copy XDA any evening and
sometimes without feedback. Always take
NAA on straight spark, at night. Time
from NAA, NSS, NAR, NBA, NAJ,
NPM, NPL, NPG Hear a faint spark
station at 2800 meters, think may be
Poldhu. Have identified nearly all the
European stations and copy most all.

Am not sure of effect on static except
that with loop and antenna hooked up to-
gether the static is increased with no in-
crease in signal strength. Copied all the
World Series broadeast from NAA, some
days through bad street car welding inter-
ference and heavy static, thunder rumbling
in the distance. Local static seems to be
eliminated to some extent. Distant static
very litle.

Data on loop condenser. For wavelengths
for 5,000 to 20,000, .0I10 m.f.

For wavelengths from 71,200 to 5,000,
0015 m.f.

For wavelengths from 6oo to 1,200,
0005 m.1.

The more capacity in loop condenser the
louder the signals, for that reason is not
very satisfactory on short wavelengths, but
may work out better on inductive coupling.
Am also experimenting with sending buzzer
sigs on this loop.

ARSZARLARL

E again make the announcement of the
third $100 prize contest entitled “Small-
est Portable Radio Outfit.”

A great many amateurs,—if not the major-
ity,—are intensely interested in a small port-
able outfit that can be taken about when visit-
ing friends, when going away for week-end
parties, for camping and a great many other
purposes. Particularly during the summer and
fall a good portable receiving outfit is greatly
desired and highly prized, as we have heen
able to satisfy ourselves from experience.

With modern radio apparatus, properly put
together, it is possible to receive messages
ower surprising distances, even with small,
but compactly built, apparatus, and there is na>
reason why our amateurs should not he able
to turn out something really worth while. In
awarding prizes the judges will take into eon-
sideration rot only t'}fe sinaliness of the outfit,
but its efficiency os well. In other words, the
fira¢ prize will not necessarily go to the ama-
teur who builds the smallest outfit, but rather
to the one who builds a small one that is ef-
ficient as well. Of course the word “small”
as used here is rather elastic. In other words,
the outfit which can be slipt into the pocket
might be a smaller one, no larger than an
ordinary watchl But, bear in mind, what we
are after is not a freak outfit, A microscopic
radis receiving outfit could no noubt be built,
but we daresay, it would not be very efficient.
We have recently seen a European outfit that
was quite complete and could be carried
around ih a walking cane, and this was not a
bad idea at all; besides it worked well,
may be a hint for some of our radio enthu-
siasts.

Requirements of the Qutfit

HE outfit must bave me¢ans for tuning. Tt

may have one or more detectors. It should
bave mecans for receiving messages by sound,
which may be the usual set of telephone re-
ceivers or something belier,

There must, of course, be also an aerial of
some sert as well as a “ground” or ground
copnection. Due to the very nature of the
contest, it is of course necessary that the
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$100 “PORTABLE RADIO” PRIZE CONTEST

aerial be such that it will not take up too
much room nominally. Concentrated aerials of
the loop type can be used, or any other con-
trivance that takes up a minimum space, but
gives quite a good capacity when unfolded
or_extended.

Remember that the editors are not Jooking
for freaks. The outfit must work and in order
to prove it, the contestant must build it, for
no entry will be considered, ulness it is ac-
companied by a photograph of the actual
outht. L

In publishing the various ideas, all the
rights revert to the publishers. The latter
also reserve themselves the right to publish
manuscripts which werc sent in to this con-

00 LB GRS

PRIZES OF 8100 IN
GOLD

First Prize

Second Prize
Third Prize
Fourth Prize
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test, altho they arc not prize winning articles,
In that case full space rates will be paid for
any manuscript publisbt that did not win
a prize,

As will be noted, the publishers offer prizes
totaling $100.00 in gold for the best ariicle on
the smallest practical and efficient radio tele-
graph or telephone veceiving outfits,

Several radio experts will act as judges in
this contest. FEvery one of the judges will
pass upon the manuseripts submitted, and
there can be little doubt that all contestants
will be treated fairly and impartially. From
the very nature of the contest, we are certain
that it will not onmly bring out the very best
there is in the American amateur, but that it
will advance the art for portable radio receiv-
ing outfits considerably.

Rules for the Prize Contest

THE set to be descrbied may be of the usual
receiving type. Vacuum tube type, or crys-
tal detectors may be used at option of builder.

There should be some new features em-
bodied in tbe outfit that are not known now,
or have not been publisht heretofare. It is
quite important, and as a matter of fact neces-
sary that the set must have been actually
built, that it is either in use, or has heen in
use. Wild “ideas™ or patent descriptions are
strictly excluded from this contest. I is also
obvious that insofar as this contest is con-
ducted chiefly to bring out NEW ideas, com-
mercial radio outfits are excluded from this
contest. It is nccessary to state what instru.
ments are used, and if some of the instru-
ments have been bought, the make must be
stated, A good diagram of the connections
neatly executed in ink is to he furnished. A
good photograph, not smailer than 5x7 incles
giving at least two views of the set is neces-
sary. A photograph of the builder is also
required.

All photographs, diagrams and other data
sent in by contestants which are not used will
be returned at our cost.

In cases where there scems to he some doubt
as to the practicability of the instrument we
reserve the right to ask to inspect and test
the set; insured parcel post charges at our
own expense both ways, Of courge, we shall
return the instrument promptly. This, how-
ever, will not be requested if the photographs
and descriptions are convincing.

More than one outfit may be entered hy
eontestants. The contest is open to evervone,
radio elubs included, except manufacturers.

The manuscripts should not be longer than
1,600 words; 1,00 words preferred.
prizes will be paid upon publication.

The Contest closes in New York
November 15th, and the first prize
winning article will appear in the
December, 1920, issue. Address all
manuscripts, photos, ete., to “Editor
Portable Radio Prize Contest,” care

of this publication.
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A New Variable Condenser

HIS new product, a departure in
former methods of condenser con-
struction, of a Connecticut labora-
tory 1s a distinct improvement over
the conventional instrument which
1s known as the rotary condernser, an instru-
ment which is still in common use aitho jt
differs in no way from the type originally

employed when resonance circuits were
first used.

The outstanding features of the new
variable condenser are its compactness,

which makes it a far more convenient in-
strument; its stabilily, which permits of
securing adjustments, once obtained, from
purely mechanical fluctuations; and its sim-
plicity of design. FEvery essential require-
ment of a variable condenser has been fully
met, and met in the least complex possible
way. The result demonstrates the familiar
saying that the "simplest way is the best
way.” For this new condenser is not inere-
ly more convenient and more stable; but
it is far more sensitive, capable of much
finer adjustments, permits a stronger signal,
and establishes readings at both ends of
the scale.

How these results are obtained is ex-
plained in the following manner which take
up first the construction, then discussion of
the operation, and the scientific reasons for
the results obtained.

CONSTRUCTION,

Figure 1 illustrates the coustruction of
the condenser. It consists essentially of
two plates, B and D. B is fAxed, and not
only forms one plate of the condenser, but
at the same time is a support for the entire
unit. The plate D is free to move to and
from B. The surface of B is covered by a
thin washer of mica C, and the plate D has
secured to its underside a block of insulat-
ing material which supports the guide rod
and the screw, This guide is slotted at
either end and passes over pins. This latter
arrangement prevents the plate D from ro-
tating when the nut is screwed down upon
the shaft. A spring placed upon the screw
operates to open the plates when the nut
1s unscrewed on the shaft. The variation
of capacity, then, is obtained by merely
screwing the nut upwards and downwards
upon the shaft, which moves the plate D
to and from B. The thread on this shaft
is sefected, however, so that the eatire range
of capacity is sceured by one turn of the
nut, altho the scale may be loosened and
secured in some other preferred position.

COMPACTNESS.

This wvariable condenser is small, and
compact, compared to some of the rather
clumsy rotary type. Thec advantage of the
small size on an instrument board
15 obvious.

The outside measurements of the
condenser are 274" in diameter and
134" in height to the dial ptate. The
required capacity is obtained within
this small volume by using an ex-
tremely thin dielectric.  With the
ordinary rotary variable condenser
consisting of several sets of inter- [
meshing plates, the capacity seldom
exceeds 700 micro farads. This
same capacity is given in the con-
denser by two pieces of metal, each
having an area of .17 square centi-
meters and separated by a shecet of
mica 0012 centimeters (.0005"),
thick, assuming a dielectric con-
stant of 6 for the mica. The rotary s
condenser  would require a far
greater area of conducting surfaces #B
than this because the thickness of
the dielectric, or the air space be-
twcen -the inter-meshing plates,
must be sufficient to insure freedom

Flg. 1.

from short circuits between opposite plates.
The condenser as was seen in Fig. 1, util-
izes only two conducting surfaces, one of
which is movable to and from the other,
when close together by a thin disc of mica.
but without rotation, and separated from

each other when close together by a thin
dis¢ of mica.
NEGLIGIBLE RESISTANCE.
The condenser, because of its nearly per-

Photograph of This New and Unigque Two-
Plate Condenser.

fect dielectric and high insulating qualities,
has an effective resistance of only a few
tenths of an ohm. This is considerably
lower than any other variable condenser
now in use. High condenser resistance
means a decrease, to a considerable degree,
in the selectivity of the entire receiving cir-
cuit upon which it is used: and also a de-
crease of a great many tumes in the strength
of signal received .on the circuit.

In an alternating current circuit any con-
denser behaves as if it had a resistanece in
series with it. This imaginary resistance
1s commonly called the “effective resistance”
of the condeuser, and increases with the
frequency of the alternating current. The
magnitude of this effective resistance at
any definite frequency depends upon several
factors, but principally upon absorption in
the insulating materials used in the con-
struction of the condenser. Results of
laboratory tests of the commercial type of
variable condenser showed that their ef-
fective resistance varied between two and
fifteen oluns. In the condenser with an
effective resistance of ahout fiftcen olhms,
the signal strength on short waves would be
less than one-tenth that which would have
been received if a condenser with a re-
sistance of 9.2 ohm had been employed.

EXTREME CAPACITIES OBTAINABLE.

The design of the condenser allows a
very high capacity at the upper end of the
scale, and a correspondingly low capacity

pared to the Famlliar
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This Iltustration Shows the Internal Construction of
the Condenser Which Consists of But Two Plates as Com-
instruments of Similar

Multiplate
Capacities.

at the lower end. This capacity being dis-
tributed over a scale length of 360 degrees
(one complete turn of the dial), as opposed
to 180 degrees (or one-half turn of the
dial) with the rotary types, has a smooth
variation to the extreme end of the scale,
a property which obviously camnot be
shared by any rotary type condenser, This
great range of capacity variation is due
almost entirely to the mica washer when
the plates are close together, and to the fact
that its presence, when the plates are con-
siderably separated, hardly affects the ca-
pacity. \(/il‘he capacity will be inversely
i

equal to T_ -+ A, where M equals the thick-
S

ness of the mica, K the dielectric constant

of the mica, and A the distarnce from the

outer surface of the mica to the movable

plate.)

HARMONICS OF WAVELENGTH

A simple radio circuit has a rcactance
equal to zero at a single frequency, namely,
the resonance frequency, and the maximum
current possible with the given unit wiil
then flow. This result is strictly true only
when the capacitance and inductance are
concentrated at definite points of the circuit.
In an antcnna, however, the inductance and
capacitance are distributed, and it is found
that a maximum of current is obtained for
a whole series of different frequencies or
wavelengths.

What is cailed the “fundamental fre-
quency’ is the lowest frequency for which
the current attains a maximum, when not
loaded with either capacitance or induc-
tance. Denoting this by f, there are in the
same antenna other resonance frequencies,
3f, 5, 71, etc., called the “harmonic fre-
quencies” of the antenna. With the usual
methods of producing current in an antenna
it radiates principally waves of its funda-
mental frequency alone; free oscillations of
the harmonic wavelengths arc almost en-
tirely lacking. However, when emfs. hav-
ing the harmonic frequencies are applied,
vigorous oscillations of those frequencies
may be set up.

IMPEDANCE
The impedance of a telephone receiver to
alternating current increases rapidly with
frequency, and at radio frequency is so
great as to permit practically no current to
pass. By the use of detectors, however, the
current that passes in the telephone consists
of a series of pulses of audio frequency,
usually from 500 to 1200 pulses or vibra-
tions per sccond. A typical telephone re-
cetver having a direct current impedance
(resistance) of 200 ohms was found at 400
cycles per second to have an impedance of
2900 ohms, and ‘at 800 cycles an im-
pedance of 3900 ohms, rising to
4400 ohms at 1000 cycles per second.
BIDS ASKED FOR MEXICAN
WIRELESS.

Particulars regarding proposed
mstallation of new radio stations in
Mexico at a cost of $250,000 United
States currency have been for-
warded by Trade Commissioner
Cunningham to the Department
B  of Commerce, who states that
bids from American companies
-G for mmmediate equipment of this
service are dirccted by the Direc~

p tor of Telegraphs of Mexico.
Radio stations of the following
three kinds are to be installed in

different parts of the Republic:
Those capable of communicating
with the capital, equipt with instru-
ments of 10 kilowatts, those equipt
with instruments of five kilowatts,
and those equipt with instruments

of two kilowatts.
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CORRESPONDENCE FROM READERS

CONCERNING OUR COVER
ILLUSTRATIONS
Editor of Ranio News:

In regard to your very excellent radio
paper, why do you persistently offend our
artistic sense with those outrageous cover
pictures? When we buy a radio paper we
are justified in expecting a collection of
coldly scientific material, with an admissible
human touch here and there, but why then
inject the ridiculous? My comment upon
the cover pictures is not in the nature of
criticism of the artist, Mr. Howard Brown,
for he is simply satisfying his customer,
but rather an expression of bewilderment,
and amazement that a paper of such genuine
technical worth should admit such poor
taste. Regarding the September issue: If
the girl wants to learn radio, by all means
let her, but in the name of the art why con-
fuse oscillation and osculation? Frankly,
I have heard radiomen express absolute dis-
gust with such matter, and they have ceased
taking the paper. I should suggest photo-
graphs of'a RADIO interest for your cover
pieces.

J. F. MaHER, Radio Instructor,
Knights of Columbus School,
Savannah, Ga.

[Every month we recetve hundreds of
letters, some bouquets, some brick-bats. Be-
ing of a modest trend of mind, we think it
more advisable once in a while to print the
brick-bats. As an answer o the obove we
nHght say:

When Mr. H, Gernsback first established
the magazine he had on idea that radio was
too ftechnical and too wnmpopular a matter.
He thought it would help the new art, and
that it could not hurt it, if a little human
interest was injected into ¢ comparatively
dry subject. As our readers probably have
noliced, we print a purely technical cover
one month and alternate it with a human
wnterest cover. The underlying idea is fo
attract people, who would otherwise never
come within the folds of radio, to ai least
pick up a copy of the magazine and leaf it
over.

We know from experience that, due fo
our covers, we have made many thousands
of new readers, not only boys, but men in
all walks of life, who would perhaps not
have come into the radio game otherwise.
The wvery fact that Raoo News has a cir-
culation of close to 50,000 copies today,
which is at least fowr times as large as its
nearest competitor, shows that the principle
is right. Of cowrse, a cover alone does not
make a magazine any more than ¢ swallow
makes the summer, and if the imside of the
magazine were not of the wvery best, we
naturally could not keep our readers.

In closing, we might say that not every-
body wants to read dry natter all the time,
and radio at best is rather dry. So any-
thing that livens it up; we think, will help
the game along, and if we only atiract ten
thousand new readers ¢ year by this method,
we think we have accomplisht our mission.
Then too

A little nonsense now and then
Is een’enjoyed by radio men.

We shall be glad to hear from our readers
more along this subject, and will be glad to
publish their letters from time to time.]

RADIOPHONE DATA WANTED
Editor of Rapio NEws:

Your “Radio Concerts” in the September
Rapio News brings to mind something I
have long been intending to say, as I thiqk
it applys to at least 75% of the radio
amateurs.

1 agree with you in every respect that
radio telephony is THE thing and that the
present spark system will soon find its way
to the museum shelves.

There is one question which you must

ask yourself a hundred times a day. And
that is: “I write about radic 'phones and
offer prizes and publish articles, and yet
why is it that there are so few radio tele-
phones?”

Let me state my case and perhaps this
will help you answer the burning question

n

What Have You to Say?

*T*EE year is almost up and No-

vember brings fitful weather.
The air is tart and pungent with
the odor of nuts, red apples and
leaves. We realize the summer 18
gone and we are making ready for
those crispy winter nights when
General Static has decamped for
other climes.

A HIS winter should see some

marked improvements within
the amateur station. At present,
the amateur is planning as to just
what changes he will make in his
transmission and reception. Judg-
ing from past performances, it
would seem that transmitter im-
provement will be the thing this
winter. Many of us are equippt
with efficient receiving units mak-
ing possible top notch amplification.

HOW about a more general ap-
lication of C. W. transmis-
sion? [t is true that excellent work
has been and is being done along
this line, but there remains a great
horde of amateurs who do not seem
to have much faith in it

UST think of it! An oscillating

vacuum tube circuit of proper
constants and a high freguency
buzzer to “chop up’ the emitted
contintious waves and you are at
once on a plane with the more ad-
vanced experimenter. Not only
that, but you secure better distance,
a smaller expenditure of electrical
power and the set is practically
silent, compact and highly efficient.

i

OR a given power a vacuum

tube transmitting set gives
something like 204 times the range
of a sparlk set. The tuning is also
very much sharper providing of
course the set is properly designed:
consequently interference with other
stations is greatly reduced,

HE editors of Rapio NEews

would like to hear from ama-
teurs who have expcrimented with
C. W. transmission and are par-
ticularly anxious to know of the
success obtained as to distances,
power used, etc. Better yet, let us
have complete descriptions and
data and if possible clear photo-
graphs of the units. You shall be
paid for this material and at the
same fime you will be doing your
fellow amateurs a good turn by
giving us an opportunity to publish
the information.

of the hour. I have a one-half kw. trans-
mitting set using the spark system and
am continually putting more money into it.
when I have read articles on radio 'phone
and prefer radio telephony to the telegraph
method, yet T am not doing anything with
it. The reason is simple.

There has not been enough written about
BUILDING 'phone sets for me to form
any plans. 1 can get fine hookups from
Mr. Goldsmith’s book and I can read about
the results but I can’t do anything because
I have not found another amateur who has
the specifications for the set I want to
make. It is not that I want to build a
wonderful set or anything like that, but
that dozen or so articles I have been able
to lay hands on I have not found what I
or a hundred other fellows want.

The only remedy is to read a few good
articles written by fellows who have ac-
tually built sets and used them long enough
to realize what we don’t know, so that he
can write it up.

We don’t want a photo of what it will
look like so much as we want hookups,
specifications, and last but not least ex-
planations and hints on building it.

As an example I am sure that a number
of fellows would pay a dollar a copy for
any issue that told them the exact direc-
tions and specifications for building a set
with about three or four bulbs, a buzzer,
an induction coil and a number of switches
so that the set could be used for radio
'nhone, radio telegraph and receiving, usin
the same bulbs Think it over and see if
you don’t agree with me.

Don’t think 1 am ignorant of all you
have done to help the unappreciative radio
fraternity with radio telephony, for I have
read your many articles helping and en-
couraging amateurs to make sets and send
vou a little article for which you will sign
a check.

JorNn GoRrreLL,
1661 Thorn Street, Chicago Heights, Il

BOYS, GET THIS!
Editor of Rapio NEws:

I have noticed with interest your editorial
in the September issue of the Ranio News
entitled “Radio Concerts” and am sorry
that rush or direct commercial work has
prevented our posting you sooner on things
which have been done in San Francisco.

You mentioned a concert inaugurated by
the daily mail in London in conjunction
with Madam Nellie Melba, transmitting
voice and music which in some instances
was heard over 1,000 miles away.

You mention later on a presidential can-
didate being invited to make a speech via
radio and suggest the idea of broad-casting
music from famous band masters.

Far be it from our desires to in any way
detract from the remarkable results of the
Dailv Mail's efforts, but allow us to state
that we have not only antidated but have
more than paralleled the results you have
set forth; likewise have been rendering
effective the suggestions above cited for
a period of over six months back.

The California Theatre, located at Fourth
and Market Streets, San Francisco, is prob-
ably the largest and best equipped motion
picture house on the coast and compares
favorably with the Rialto, Capitol and other
prominent theatres in New York which
your readers are perhaps more familiar.

A De Forest oscillion radiophone trans-
mitter has been installed in the California
Theatre for over six months with the an-
tenna strung to the top of the tower of the
adjacent Humbolt Bank Building, and the
music from the fifty-piece California Thea-
tre orchestra, conducted by Mr. Herman
Hetler, likewise organ music by the famous
C. Sharp Minor, has been broadcasted by
raciophone every afternoon and every eve-
ning.

Prominent vocal artists who have been
on the California program have also con-
tributed to the radio transmission.

Durin~ the last Democratic National

(Continued on page 328)
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The Prices
Are Unus-
ually Low.

The Qual-
ity 1s Re-
markably
High.

REAL RADIO RECEIVERS

backed by a liberal trial offer and an absolute money-back guarantee.
No written argument in their favor can compare with the convincing
proof of their actual performance. We simply urge a TRIAL, for we
know that their sensitive operation will tell more surely than verbal
claims, their exceptional value. Ask your dealer for them.

BULLETIN No. 20 will be sent on request.

WM. J. MURDOCK CO.

50 CARTER STREET

CHELSEA, 50, MASS.
509 MISSION STREET - - - - - - - SAN FRANCISCO, CALIF.
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IF YOU ARE A
Government Licensed
Amateur Radio Operator

you should take pride in the fact.
The great increase in the number of
gzovernment licenses held means bet-
ter radio in the future.

Show that you stand for

BETTER RADIO

by wearing one of the emblems illus-
trated below.

The c¢mblem is exactly like above cut. It
is constructed of 14-Karat gold plate with a
blue enameled edge, producing a beautiful
effect, A truly artistic button that you
will he proud to wear.

Prices (Postpaid)

Emblem coat button.............. ..

14-karat gold flled ring 1]
guarantee

14-karat solid gold ring

Special prices to radio clubs when
ordered in quantities.

Milton Specialty Co.
Two Offices:
Box 34, Columbus Ohio
Box 11, Philadelphia, Pa.

Piay the Hawallan Guitar )
Just Like the Hawaiians!

Our method of teaching is so simple, plain and easy
that you begin on a piece with your first lesson.
In half an hour you can play jt! We have reduced
the necessary motious you learn to

only four—and you acquire these

in a few minutes. Then it is only,

a matter of practice to aequire the
weird, fascinating tremolos, stacca-
tos, elurg, and other effects that
make this instrument so delightful.

The Hawaiian Guitar plays
any kind of music, both the
melody and the accompani-
ment. “Cour tuition fee in-
cludes a beautiful Hawahan &8
Guitar, all tbe necessary -
picks and steel bar and 52 Z
complete lessons and pleces | ™.
of music, ]

4 AR

Send Coupon l\iOW-
Get Full Particulars FREE

First Hawaiian Conservatory of Music, Inc.
233 Broadway NEW YORK
I am interested in the HAWAIIAN GQUITAR. Please
gend complete information, special prico ofter, etc., elc.

NAME

TOWN

STATE L, .ousteressanstonrsasssnsrnrcecesans S RN
Please writo name and address Clearly.

You can be quickly cured, if you

STAMM

Send 10 cents eoin or stamps for70-page book on Stam.
mering and Stuttering, “lis Cause and Cure.” Tt tellabow I
enred myself after atama-cring for 20 years,

Benlamin H. Bogue, pt4 Bogue Bldg., Indlapapolls
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What are You Going to Do About [t?

Do not Read This Unless You Have the Uplift of Professional
Radio at Heart

By -ARTHUR H. LYNCH

E all know that it i1s not so many

V&/ years aga when a fellow could go to

sea without any license and most of
us remember the ups and downs of the old
days, when it was wvery problematical
whether or not there wouid be any salary
forthcoming at the end of our voyage. 1t
is a hard thing to say whether or not the
company which employed us at that time
committed financial suicide, but at any rate,
they are no longer in business, and it is our
desire to know just where we stand under
the present scheme of things.

It may be well to pause for a minute to
look over just what we have in the line of
security and from that draw some sort of
plan for what we must have in the future if
Radio is going to hold anvthing for us and
for the steamship companies for whom we
are supposed to work.

Let us first take into consideration the
“Certificate of Skill” which was issued for
a period of about one year prior to the
adoption by the Department of Commerce
of ‘the present system of licensing. The
examination a man had to go thru for a
“Certificate of Skill” really examined him
for that skill. It generally took several
days to complete it and it covered the whole
field as the field was in those days. Unless
a feltow could really hook up and operate
a station he could not get thru. In addition
to the ordinary handling of the various sys-
tems upon which a man’s worth was judged
there were times when the examiners put
in a few littte kinks of their own to help
the thing along, such as breaking the tele-
phone leads, short-circuiting the receiving
coil and supplying fake fuses. Needless to
say, unless a mau was on the job he flunked.

Frankly aod truthfully, how many of the
present-day professionals could pass such
an examination today? From what I have
seen of the game, there are very few 1m
comparison to the number of men holding
licenses. Fellows, it is up to us to get wise
to ourselves. It is true that this will meet
with disfavor by some who, by the grace
of God and a favorable wind sailed thru the
cxaminations during the war and landed
licenses and know deep down in their hearts
that they don’t even know the difference be-
tween a dynamo and a motor. And let me
say right here that there are a great many
men of this tvpe sailing the seven seas. If
this business is to be worthwhile, it is neces-
sary for us to do everything in our power
to make it so, and the first thing we have
to do is to make sure that we are handling
our traffic in a mamner which will make it
easy for every one else to work. Just to
cite an instance of what I mean, let me
enumerate what happened on the afternoon
of Sunday, August 1st, right in New York
harbor, where we should expect to find the
best of operating conditions. A tank steamer
was called by one of the local stations and
replied to the call and was copying some
instructions from the land station when
another land station opened up and called
him (the tanker). The second land sta-
tion’s spark must have been the louder and
it was to this station that the tanker
answered. From the method of calling and
the formation of his characters it was evi-
dent that the tank man was new at the
game, but the land station shot a rather
long message thru to him at not less than
twenty-five, and nearer twenty-eight, words
2 minute. The usual “2RM” was the reply..
After calling the tanker eleven times and
signing off sewen times (by actnal count),
the land station went ahead again. with the
came Juck, e went at it the third time.

after calling as many times as before and
throwing in a few extra signals and shot
the message the third time, when lo and
behold he was finally given an “O.K.”
There is no way of my checking it up, but
I'd bet a red apple the fellew on the tanker
made a pretty mess of that message.

All those long calls could have been elim-
imated if the man at the coast station had
had sense enough to realize that he could
have permitted the man on the tanker to
make a perfect copy if he had cut down on
his speed and given the fellow a chance,
but he was evidently a “high speed” artist
and his sending was not really bad. This
happened about four o'clock in the after-
noon and I hope the fellow will have the
good fortune to read this and be guided
accordingly. The fellow on the tank was
obviously not very clever at receiving, but
he knew the proper method of procedure,
and USED IT, while the other man prob-
ably knew it but thought it was intended for
the “lids.” He, of the two, was the greater
lid. Alas! this sort of thing is going on
all the time.

Just let us take a ook at the list of
licenses, as they are today.

From a perusal of these 1t will be seen
that the only one which requires a man to
have had any previous knowledge and serv-
ice of Radio is the Commercial (Extra
First) License. This brings about a con-
dition with which we are all but too famil-
iar, namely: the man just coming out of
school and who skids thru the superficial
present-day examination is qualified in the
eyes of the law to hold any Radio position
he can force himself into. This is a seri-
ous matter which has evidently past most
of us as something which was entirely
necessary and which could not be changed.
Such is not the case.

When a delegation of Association men
placed the matter before the Department of
Commerce at the recent conference in
Washington, they were advised to draw
up what they thought to be an equitable
system of license graduation and every
cffort is now being bent in that direction,
with the assurance of the Department that
it will do everything in its power to change
present conditions.

If the installations over which we have
charge are to deliver the goods we have to
know how to manipulate them properly. If
the installations don’t deliver the goods it
is a pretty certain fact that our profession
will never get the recognition it should.
Provided with good sets, such as we find
on most of the ships at present, there is no
reason why traffic should not be handled a
great deal better than it is at present.

Granting that the present method of
granting licenses is far from being what it
should be, the only way for a revised sys-
tem to be of any use is in conjunction with
the grading of the stations upon which
future licenses will be valid. The trouble
is not so much the grading of licenses as it
is the grading of the ships and coast sta-
tions. Under the present conditions it is
possible for a man just breaking into the
came to be placed on a ship as senior to a
man holding an Extra First Grade Licenge,
which is obviously unfair.

We can not expect our employers to favor
salary increases when they can point to us
as a whole and tell us we are not eapable of
carrying out our jobs properly. If a man
is not capable of carrying out traffic in the
proper manner and is not familiar with the
adjustment and maintenance of his equip-

(Crntinued on page 326)
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IT’S SATISFACTION—
TO KNOW

That your goods are SHIPPED THE SAME DAY that

your order is received here.

A $12,000 RETAIL STOCK!
A $20,000 JOBBER’S STOCK'!

is here at ali times to supply your wants.
We are Authorized Distributors for

DEFOREST RADIO TEL. & TEL. CO.
Tee Big Stoee om the Goreax WM. J. MURDOCK CO. AMRAD PRODUCTS

We also carry a representative stock of the Clapp-Eastham (o., Perfection Radio Co,, Thordarson transformers, Acme Apparatus
Co., Chelsea Radio Co., Federal Telegraph Co., Regerative receLvers, and Duo-Lateral Inductanees, and General Radi Meters. Also
a complete line of RadioPhone transmitters and parts. We have every style head set for immediate delivery.

MATERIALS AND PARTS SPECIALTIES

Large Nickeled Binding Post

Large Brass Dinding Posts .

Medium Nickeled Binding Posts......... ..........

Rard Rubber Condenser Knobs

Bakelite 1%%-inch Knohs. .

Bakelite 1-inch Knobs

Set of Rotary Gap Electrodes, per pair. ..

Small Nickeled Binding Post

Battery Binding Posis

Helix Clips

%ickcl{eg gointer .
ickele: ointer .

Variable Grid Lealk . IntrOdUCtory OFFER

Hard Rubber Key Rnob - The “Big Midget” Audion cabinet, actual size 64" x

Nickeled Thumb-screw . 31" x 27, complete with oak cabinet, VT socket, con-

Standard Telephone Jack . AR (1 Tk Cand Parsnon theostat, sssembled and
Standard Telephone Plug . w:: r.ogr 4 5

Phosphor Bronze Switch . .

M;td] Shielded Grid Condenser . AUDION DECTOR $1 2 50
14.inch Switch Arm and Knob... .

Sgecial Removal Eud Plig without bulb or battery .

Special Wireless Jack .

Saw-tooth Machined Rotor, for rotary gap
Standards, Base, and Llectrodes
Electrose Ball Insulator

Rubber Geoose-neck VT Socket

Acme Amplifying Transformer

Piragon Reversible Rheostat

Hard Rubber Ceondenser Dial
Nickel-plated Condenser Scale
Unmounted Amplifying Transformer
Single Pull Battery Switch

P e e e B e
D0~ O G e €0 1O

YM-9 YM-4e

A typical unit sectional cabinet receiver of which we are the sole originators and designers. Cabinets of
quarter sawed oak, “Early English” finish. Bakelite panels. Audion cabinet contains 6o volt variable “B”
battery. This set w1th proper honeycomb coils is operative over a wave length of from 150 to 20,000 meters.
Amplifiers may be added to this in any number. The crystal detector cabinet includes enclosed buzzer and
battery. All instruments can be supplied separately or in complete sets.

Tuners Crystal Detector Detectors—Amplifiers

YM-7b—With plain mount. $29‘5o YM-g—Complete with test YM-4e—Complete—det. .. .. .$25.00
YM- 7a—W1th gear mount... 32.50 buzzer and battery . YM-se—Complete ampli..... 31.00
(less coils) (less bulbs)

Send for 55 page 2 ‘ Manufacturers,
Catalog. 4c stamp 8 Jobbers, Retailers




Doolittle Decremeter

A superior
tmeter in one instrument.
to adjust your transmitter to the legal re-
quirements and iancrease the range of your
transmitter.

and a Decre-
Will enable you

‘Wavemeter

Price - - - - - $25.00
Shipping Weight 4 Ibs.

F. M. DOOLITTLE CO,

157 Valley Street New Haven, Conn.

‘e Jittle matter of 10 cts. will bring you
the Pathfinder eight weels on trial. The
Patbfinder is an illustrated weekly, pub-

lizhed at tke Nation’s cemter, for all the
Natjon; an independent home paper

Y that prints all the news of the world
Ime and tells the truth; now in ils 28th

your. ’Jﬂﬂs paper fllls the bill with-

H H out emptying the
WI“ bl‘mg purse; it costs
but $I a year. If

vou want to keep

Ou posted on what is
going ]ém LEL tﬂa

world, at the
Fromthe least eXpense Of ler———————————
time or money, this is your means.

a y
If you want a paper in your homs
a iﬂns which is sineers, reliable, entertain-
ing, wholesome, the Pathfinder {s

yours. If you would appreciate a pa-

[}
per which puis everything clearly,
a i a strongly, briefly—here 1t is.  Send
10c to show that you might like such
& paper, and we will send the. Pathfinder on
Erobatlon gight weelks, The 10c doas not repay us,

ut we are glad {0 invest in new friends  Address:
THE PATHFIMDER, 494 L don Sta.. Washineton, D. C.

v

Washington has become
the World's Capital and
reading the Pathfinder is
like sftiing in the inner
council with those who
mald the world's destiny.

Chicago Painting School
The only school in the U. S. teaching by actua
application,

Sign Painting, Show Card Writing, Paperhang-
ing, Marbling-Graining, Decorating,
Auto Painting. Short Term—

Low Cost—Catalogue FREE.
CHEICAGO PAINTING SCIHOOL,

150 W, Austin Ave. Chicago, Il

= TR

RADIO CLUB PINS

Special folder of designs and prices
in addilion te reg:lar school pin and
ring catalog free on request. Be sure
S Lo see these new numbers which will
Z  put new life in your club

i Metal Aris Co., Dent. 11, Rochester, N. Y.

LU L I L iy

U

|

TELEGRAPHY

(Both Morse and Wireless) and RAILWAY ACCOUNTING
taught thoroughly and quickly. Big salaries now paid.
Gréat opportunities for advancement. Oldest and largest
s¢hool; established 46 years. Endorsed by Telegraph, Rail-
way, Radio, and Government_officials.” Expenses low—
opportunities to earn large portico. Catalog free.

DODCE'S INSTITUTE D Stresot, Vaiparaise,.ind.

vy B
Make your own “Wireless," also Dymamos, Bat-
teries, Motors, Telegraph,-Telaphone, Lights, BRells,
Alarmsg, Coils, Current Reverser, Electrle Engines, etc.
Book with 75 1lustrations; by experis so anyone con
b understand it. With Catalog. Ali 10c, 3 for 25c p

J. C. DORN i
705 S. Dearborn St., Dept. 21, Chicago

READ LOCOMA

i—an Interesting, lnstructive MAGAZINE, on
personal subjeets, such as Love, Merrlage,
Dlvorce, Eugenics, Birth Contrel, Sex Hy-
glene, ete. For Men and Women only. 15
cents a copy, $1.50 a year, 8 months” special
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The:Ristory of the Honeycomb Coil
By ROBERT F. GOWEN *

Editor’s Note: Since many previous ar-
ticles in radio publications credit Mr.
Gowen with the invention of this new and
revolutionary type of radio tnductance, the
author submits the following article n re-
sponse to the many questions which hove
arisen in the wminds of our readers since
the publication of our arkicle on the his-
tory of the Duolaieral cotl. This article
appeared in our June issue, and in it Mr.
Thomas Giblin of the Electrical Products
Company claims priority of invention of
the Honeycomb coil.

The development of the Honeycomb coil
really dates back to the birth of the Unit
Set, which idea came to me about the
first of November, 1918, or two months
before I asked Mr. Giblin, of Providence,
R I, if he could wind the coils for me. In
designing the Unit Set, it was necessary
for me to use coils of the pancake type
that could .readily be interchanged and
could be mounted in a flexible manner so
that the coil mounting or “loose coupler”
unit could be used with any one of the
many other units embodied in the idea. It
therefore occurred to me at this time that
cross-wound self supporting coils (which
were made by the Coto Coil Company ot
which Mr. Giblin was Manager), if ex-
panded to provide air spaces between the
turns, would be ideal for the purpose. This
development would not only constitute coils
of the mechanical design I needed, but
would, no doubt, produce a coil of ex-
tremely low distributed capacity and other
desirable characteristics.

This expansion of the cross-wound coil
idea had been in my mind since the sum-
mer of Igr7, at which time I mentioned
it to several of my friends including Mr.
Giblin. As it was impractical to wind
farge diameter expanded cross-wound coils
in heavy Litz, I suggested to the latter
gentleman the adwvisability of winding
cross-wound coils of” standard Navy 3-16-
38 Litz for use as long wave radio fre-
quency inductances. Previous to this time
the cross-wound coil had never been used
for radio purposes. They were made to
be used as transformers and spark coil
pies. The idea of winding radio frequency
inductances in this way had never occurred
to Mr. Giblin and the Coto Coil Company,
as tliey had not entered the radio field in
any way and were concentrating in malk-
ing up quantities of their transformer

“pies” for the Government.

Acting under my specification, Mr. Gib-
lin therefore wound up some sample Navy
Litz inductances for me with the result
that the De Forest Company had the Coto
Coil Company make up several hundred
for use in some Navy long wave receivers
the De Forest Company were building at
that time. To my knowledge these were
the first radio inductances that were ever
wound by the Coto Coil Company. These
receivers were reported to be the most suc-
cessful the Navy had received and Mr.
Giblin therefore advertised the cross-wound
radio frequency inductances and thereafter
sold quantities of them. This evidence is
introduced to show that the Coto Coil
Company and hence Mr. Giblin, who
shaped its policy, were not interested In
radio windings until affer this time It
also shows that Mr. Giblin at that time
and for some time thereafter did not ap-
preciate the value of the cross wind as a
means of diminishing distributed capacity
in radio.coils or otherwise he would no
doubt have wound these radio frequency
inductances of his own initiative. This is
no reflection on Mr. Giblin, who has al-
ways been and still is a good friend of
the writer's, since Mr. Giblin never has

claimed to be a radio engineer who is in-
terested in such problems. However,
shortly after he was shown the value of
cross-wound Litz coils, he erected a small
amateur radic station at his home for the
purpose of testing them out.

In November, 1018 1 showed my idea
for the Unit Set with the Honevcomb
Coils, to a friend who heartily approved it
and afterwards I took it to the De Forest
Company, who refused to be interested.
The matter was then dropped until in Jan-
uary, 1919, when the De Forest Company
decided to enter the amateur field again,
at which time my plans were approved,
and I went to the Coto Coil Company,
Providence. to develop the coil for the
Unit Set. I first had Mr. Giblin wind
cross-wound coils of certain dimensions,
of which I measured the inductances with
a wavemeter | had brought with me. This
preliminary work was done to ascertain
roughly the inductance of this cross type
of winding for a coil of the given mechan-
ical dimensions and size of wire. From
this data I was able to estimate roughly the
number of turns that would be required
in a Honeycomb type of winding for the
same inductance. After these estimates had
been made 1 asked Mr. Giblin if he could
not change the cam on his machine to pro-
duce an open wind of the cross wind coils.
He did not understand what I meant at
first, but got my idea shortly and bropght
from a show case a coil wound exactly
like a ball of Corticelli silk and about the
same size and shape, asking me if that
was what I meant. This is the coil re-
ferred to in a recent article as the “basket
wound” coil which was made, it is claimed,
when the machine was being developed to
wind wire, Mr. Giblin told me that they
had wound a number of the “basket
wound” coils for a large concern who
used them as resistance or heater coils, as
the open winding caused good heat dissi-
pation. 1 wish to point out here that these
“basket wound” coils which are referred
to also as “Honeycombs” are not and were
not Honeycomb coils in any sense, since
they were not designed and were never
used for radip purposes. Moreover, they
were of a very different shape mechanic-
ally so that as radio frequency inductances
to be coupled together, they were entirely
out of the question. The name “Honey-
comb” c¢oil 15 a trade name which was
given to a radio frequency type of induc-
tance and which was designed by me spe-
cifically for radio purposes; the first sam-
ples of which were made by Mr. Giblin
on a machine of the Coto Coil Company.

1 stayed with Mr. Giblin for two days
working towards getting what I called a
“true” Honeycomb wind. Mr. Giblin
worked the machine and I measured the
coils as he produced. them and suggested
changes in the mechanical wind. It was
found comparatively easy to get the ma-
chine to produce coils of the Duo-Lateral
type, but it took two full days before we
were able to get the machine to deliver &
true Honeycomb. Lack of time and appa-
ratus prevented my ascertining the distrib-
uted capacity values of the coils at this
time and hence the coils were not meas-
ured properly until my return to the De
Forest Company. I knew at this time that
the electrical constants of the Duo-Lateral
coils would be as good as those of the true
Honeycomb, since it was apparent that a
distance equal to the diameter of the wire
between turns was sufficient to give =
minimum distributed capacity value.

If Mr. Giblin claims priority on the in-
vention of this coil for radio use by about

(Continued on page 325)
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S0S agam (aptamn- (lear as a Bell
Faintly the call of a disabled passenger liner reached
the wireless room of the destroyer Falcon. A report
to the bridge brought the captain rushing into the
wireless room to get first hand news. Operator Nel-

son clamped his faithful Baldy phones tightly over
his ears and waited breathlessly for a repeat.

“S 0 S again Captain,” he exclaimed, “Clear as a
Bell,” Position of the sinking ship was quickly ob-
tained and the captain’s hurried command started
the destroyer plowing through the seas at thirty
knots to lend timely aid to the disabled liner.

Baldwin Phones made good for operator Nelson. They have
been making good for the U. S. Navy, the British, French
and other foreign governments. The professionals all over
the world choose Baldy Phones because their experience has .

Ask yowr dealer for a proven them to be most sensitive.

copy of our new Bald-
win Catalog Bi.  If
he can not supply you
write 15 divect.

From a standpoint of value received, Baldwin Phones are
low priced. You obtain the equivalent of two mica diafram
phonograph reproducers—two electro-magnetic amplifying
mechanisms of the famous Baldwin design, in addition to the

accessories.

JOHN FIRTH & CO., Inc.
18 BROADWAY NEW. YORK
Agents for
Eldridge Measuring Instruments Kolster Decremeter

U. S. Bureau of Standards Wavemeter

BALDY & PHONES
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Just Listen—The Omnigraph

g For a few dollars you can have a com.
2

will do the teaching
plete outfit that will make you an experi-
enced operutor in

the shortest possible

timte, No hard, laborious work—just learn
by listening. The Omnigraph is adjustable

s0 yoU can start receiving messages slowly,

> gradually inereasing the spesd as you he-

£ come proficient.

Q You'll be surprised how quickly you will
# attein speed. Ewven if you are already an
# operator the Omaigraph will help you. 1t
¥ will make you more proficient, more ac.
curate and more confident. Thousands of
Omnigraphs are in use today and thousands
of operators owe their success to them.

Write for Free Catalog

Send {for a catalog today, showing the 3

different models, $14.00 to $30.00. FEvery
ﬁ Omnigraph is sold with the absolute guar-
g
%

antee that you must be satisfied or your
money back for the asking. Send for
Boolklet today—it will come to you by re-
turn mail

Learn Telegraphy

in half the usual

ATHOM

The Omnigraph is an Awtomaiic Trans-
mitter that teaches you both the Wire-
less and Morse Codes, at home, without
any expense except the cost of the ma-
chine itself. Merely connect to battery
and your Buzzer, or Buzzer and Head
Phones, or to your Sounder and the
Omnigraph™ will send unlimited mes-

time with the

sages by the hour, af any speed you de-
sire,

The Omnigraph Mfg Co. 7

26 F Cortlandt St., New York City3#
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Dependable
Radio
Apparatus

A new Tuner and a new Short Wave Set have joined the
DEPENDABLE FAMILY

Catalogue Mailed for [0 Cents in Stamps
DORON BROTHERS ELECTRICAL COMPANY

Hamilton, Ohio.

0f
Excellence

{This trade mark stamped on ali R. [ Co. ap-
paratus)

Bakelite V T Receptacle .

Made prade Pakellte- Dﬂecm end
nlekel plated phosphor bronze, Quickly adaptabls to
any forio of mounting. Double and triple units may
be dismantled and used singly.

Single $1.00: Double $2.00; Triple $3.00.

from highest

6 Step Grid Leak

(Sealed in Bakelite)

Are you using correct value of reglstance for your
orid leak? This is necessary for efilclent opsration.
41, 1%, 9, 3. 3% meg obms fn single unit. &
Step $1.50: 3 Step $1.00; Single Grid Leak any size,
S0e.  Qrid Miea Condanser separately or on same
hase with grid leak 50c. 10.000 te 100,000 ohm units
for resistance coupled ampliflers and
work 85c.

RADIO INSTRUMENT CO.
Hutchins Bldg., Wagshington, D. C.

experimental

Materials and Paﬂsj

for that new set you are
building, we have it.

Brass sheet, round and square
rods, sheet aluminum, fibre,
bakelite and hard rubber cut to
size, machine and wood screws,
binding points, switch points,
knobs, insulators, switches, all
types; variable and fixed con-
densors, and card board tubing.
Murdock, Acme, Tresco, Bun-
nell, Parkin, Morehead and
Burgess products in stock, and
we can give you the service
you want. Qur new catalogue
sent for five cents, which will
be refunded on first order for
one dollar or over.

Try us on your next order

Keystone Radio Co.

Drawer 307 - Greenville, Pa,
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The Invisible Radio
Pilot

(Continued from page 272}

O

O

normally leaves one-half of the channel
clear for vessels going the opposite direc-
tion. Any slight departure from the im-
mediate locality of the cable will be im-
mediately indicated by a decrease of siu-
nal strength in ample time to correct the
course and assume the former position.

The maximum space 1equ1red for the
installation of the receiving equipment is
2 cubic feet, exclusive of the coils, which
may be portable, being placed over the
ship stde when required. The -electrical
connection may be made by means of a
water tight plug and receptacle similar to
that used in connection with the ship's
running lights.

A VISUAL SYSTEM

There is no reason why the presenl
system cannot be improved in the very
near future, where instead of gauging th
distance by the oral method, that is, em-
ploying the customary telephone receiv-
ers, a visug! system can be installed. In
this case the receiving apparatus would be
the same, employing a detector and several
stages of amplification, but where the re-
sultant energy would be sufficient to op
erate a sensitive relay causing a register-
ing needle to move along a niece of tape
and register which side of the cable 1l
vessel happens to be.” This can be done by
placing a line in the center of the tape and
devising an accurate arrangement so that
the ncedle moves according to the maxi-
mum energy picked up by ejther the pore
or starboard coil, thereby obtaining =2
graphic and permanent record of the course
taken by the ship when guided by the

cable,
IMMEDIATE PLANS

Extensive plans are now being made to
considerably extend the usefulness of the
induction cable. In the case of New York
Harbor, the Navy department has ordered
the cable to e extended a considerable dis-
tance into the deep water of the ocean.
Not only that, but other cables are to be
laid along the Long Island Coast as well as
the Long Island Sound. Additional cables
will also be laid in the immediate neigh-
horhood of Fire Island Light House, Shin-
ocock Light House, and Montauk Point
Light House so that should any vessel ap-
proach these light houses too closelv during
fog, the induction cable will warn them.

The frequency of these planned  cables
will remain the same, in fact it has heen
agreed to adopt =00 cycles all over the
world. The matter of being able to recog-
nize varic~~ points will lie in the charac-
ters transmitted by individual cables using
the dot and dash system. In other words
the same svstem will be applied to these
cables as is now being used for light houses
—various flashes being easily recognizable
by mariners.

There is one thing certain, the induction
cable will lend itself admlrah]y well suited
to general navigation in connection with
the present dav system of radio compasses
which HWave proven so satisfactory and
which. have been of such assistance to
vessels nearing port. The two will make
themselves quite useful in that the radin
compass will first guide vessels to harbor
approaches during fog and after once hav-
ing reached these annroaches will be able
to pick up the <cable and from that
time on be puided exclusively hy the lat-
ter until the vessel has reached #ts allotted
pier or dock. Tn this manner the fwo
svstems will co-operate with each other
and work hand in hand so to speak.—An-

thar arliiovermard Fae adTA
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Radio-Co-operation of Radisco Instruments

Did you ever stop to consider the “Radio- Engineers is a piece of master crattman-
Co-operation” of the instruments you buy?  ship which must be subjected to the most
How do they co-operate and conform with rigid scrutiny of laboratory censorship
each other, when they are hooked up in known; and not a single article is mar-

) on? D b enoth of keted until it is proven by actual tests to
your station” Lo you get the strength o work in harmony with the other Radisco

signal that only comes from apparatus instruments of quality in “Radio-Co-opera-
“that works i harmony?” tion.”

RADISCO apparatus does just that; every Fhe latest triumph to be released from the
single instrument turned out by Radisco Radisco Laboratories 1s the

Radisco Coupler

Specially designed for use with the No.1 Variometer

The stationary winding consists of 37 turns in groups of six turn and
single turns. Strength and high insulation insured by use of Bakelite
tubing. Brass bearings support thoroughly scasoned wooden ball;
Brass shaft of standard size to fit the No. 67 Corwin dial projects far
enough for Coupler to be readily mounted. The whole instrument is
finished off on a neatly varnished wooden base.

No. 2 Coupler, (as illustrated), - - $8.50
No. 2D Coupler, (with dial), - -  9.75

Shipping weight 3 pounds

et

The agents listed below carry all Radisco products and they will be glad to consult with
you on the new Radisco Coupler

ALBANY, N. Y. LOS ANGELES, CALIF. PORTLAND, ME.
Shotton Radio Mfg. Co., The Wireless Shop, Atlantic Radio Co.,
8 Market St. 511 W, Washington St. 15 Temple St.
ASHEVILLE, N. C.
Hi-Grade Wireless Instrument NEW ORLEANS, LA, PITTSBURG, PA.
Co. . Rose Radio Supply, Radio Electric Co.,
BALTIMORE. MD. 604 Gravier St. .. 3807 Fifth Ave.
Radio Engineering Co., SEATTLE, WASH.
614 No. Calvert St. N%WQ'R&’,&HJ'& Co. Northwest Radio Service Ce.,
BEINVILLE, QUEBEC, CAN. 4 West Park Street ’ 609 Fourth Ave.
Canadian Radio Mfg. Co. o
BOSTON, MASS. NEWCASTLE, PA. AN
Atlantic Radio Co., Pennsylvania Wireless Mfg. Co., ‘1’3 o(t)or%s adlo g L0,
88 Broad Street 507 Florence Ave. “SHA” B.ranéh ng?r’x sbury St
BROOKLYN, N. Y. Jamestown, N- Y.~
Kelly & Phillips, OMAHA, NEBRASKA v
312 Flatbush Ave. O-B_Radic Supply Co, ST. LOUIS, MO.
CHICAGO, ILL. 406 Brown Building The Benwood Co., Inc,,
Chlﬁcago Radlg Laboratories, PHILADELPHIA, PA. 13th and Olive Street
I310 Larmen Ave. Philadelphia School of Wireless TORONTO, ONT,, CAN.
EIIJ(IEEK% ({.LL&: Telegraphy, The Vimy Supply Co.,
Br:lxiih Blselc())riao.fll. ) Broad and Cherry Streets 567 College Street
KANSAS CITY, MO. PROVIDENCE, R. 1. WICHITA, KAN.
McCreary Radio Supply, Rhode Island Elec. Equip. Co. The Cosradio Co,,
asth & Delaware Sts, 25 Washington Street 1725 Fairmount Ave,

Responsible Dealers: Write for interesting sales proposition on Radisco apparatus

If none of the above agencies are in your vicinity, or do not give you the
desired information on Radisco Apparatus, communicate with

RADIO DISTRIBUTING COMPANY; : : Newark, New Jersey
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ficiency

x 31",

mounted on hard wood base;
plated. Thoroughly tested and guaranteed to
work fully as well as any more expensive panel.

Here’s How to Hook Up Your Radio
Service Audion Control Panel—

Just hook up your Radio Service panel as this
diagram shows. You will get a new idea of ef-
in radio apparatus at an amateur’s

h LA T 1 1| ConTREY,
price. Descripfion—Machined bakelite panel 67 5J ar ] e T
navy standard socket and rheostat it LY -
metal parts nickel ,-;ﬁ Ea 77 | )

Type S10 -

DUCRArT OF r
The well-made, FLA T TOR o
business - like e s !
panel at an ama- ‘= CovwETIVG M b
teur's price! v Reowo Srve ?
anrea s L
Type St Ay Mmoo
Price - $7.00 o BRETee
It
Schedule of Prices on VT Sockels
Type S1—=8ingle Tube (for inside mounting)........ §1.25
Type 82—3ingle Tube (for bench and experimental
Y- T S U 75
Type Sa—Douhla Tube (for amplifier use)......... 3.00
Type S4—Triple Tube (for detcctor and two-stage
amplifier or three-stage amplifier use).......... 4.00

New Single Socket

Spun aluminum
socket —= machined
bakelite hase 29"
square,
phosphor
contact
Metal parts, nickel
plated.

%—'Illl.—

9.0

cavy
bronze
springs.

Price $1.10

All leading dealers or by mail from

RADIO SERVICE & MFG. CO.
Lynbrook, L. LA New York

il

7 strands, No. 22 copper,

Lightning Switeh,

ANTENNA WIRE 1c

tinned to prevent oxldalion.
Include postags on 15 lbs, per 100 ft

100 amp,,
Younp & McComhs Rotary Spark Gap..
Side Action ‘‘Cootie” Key, % IK.W., N.

PAHAGUNE;TE‘
RHEOSTAT pai

For back of panel or {able
mounting. 214" dla.,, 6
obms, 1% amps, Imme-
dlate shipment.

NEW—NEW—NEW
10,000 obm Grid Leak for
¥T Transtitters, $2.00

PER
FOOY

600 volts...

DeForest CV500 Var.able Cendenser, without knob

and pointer, YAJUB .. ... ... iai.iieeeaeaiaaen 6.05
Large Gorwin Knoh and DRial to fit, value........ 1.70
Combination Price $6.25; value.........cccuoooo... $7.75

Dominion DBldg.,
Vancouver, B. C.

Arcade Bldg.,
Halifax, N. S.

Head Office,
11 St. Sacrament St.

RADIO EQUIPMENT CO.

630 WASHINGTON ST.
4th . FLOOR —

AUDIOTRON ADAPTOR

Consists of standard 4-prong base
with brass supporting connectors;
permila mounting tube in vertical
position so filament will notl sag
and touch grid.
$1.73 Pospaid

lmproved Standard VT Soclcet, $1
Electron Relay (improved}, $G
A-P Amplifier BT (SE 1444}, $7
Copper Foil Grid Condenser,
Chelsea Variable Grid Leak, &3

44 Volt Variable B Battery

$3.60 (Plus Postags on 4 Ibs.)
Complete in bandy wooden case
with adjustable phospbor Dbronze
*Jiffy” Conpectors. Better than
block batteries. If one 4.4 volt
unit weakens prematurely, it
can bo remeved and replaced,
thiereby not impairing ihe total
voltage—making tbhis the best bat-
tery value on the market; fresh
4.4V  renewal units always in-
stock.
40¢ eact,
4

or $3.10 per 10,
Ibs. posiage

HONEYCOMB COIL ADAPTORS

$1.50 PER PAIR

Attach to binding posts of a Murdoek Variable Condenser
—insert H-C Cofl—making a Tuning Uwnit, Two Unils
malke a Loose Couple, a third makes a Tickler Coil. One
makes & Arst class Wavemeter,

BOSTON, 11, MASS.

plus

—

Canadian
Amateurs

Scientific Experimenter Limited

Confederation Life Bidg., 93 King St., E.,
Winnipeg, Man. Toronte, Ont.

Vadghan Electric (., Board of Trade,
94 Germain Street St. Johnm's, N°fI'd

St. John, N. B
MONTREAL, QUEBEC

———

Write to our nearest branch for
Price List*“B” of Radio Apparatus,
Supplies and Publications.

Show Rooms,
33 MeGill College Avenue

Registering Radio Mes-
i sages oh Tape
(Continued from page 276)

OPERATING DATA

Using an ordinary crystal detector re-
ceiver with an aerial one hundred feet
long and forty feet high at both ends, the
recorder will register incoming 51g'nals
from 750 to 1200 miles under favorable
operating conditions.

Using a vacuum tube detective circuit and
connecting the recorder in the phone cir-

Fig. 1. Schematic Wiring Dlagram of the Re-

corder Mentioned Here. The Suceess of ths In-

strument Lies in the Proper Operation of the

Special Ultra-sensitlve Relay Shown Connected
in the Detector Circuif,

cuit, stations have been successfully copied
from 1800 to 2600 hundred miles; this, of
course, depending upon desirable atmos-
pheric conditions.

In all of the above cases Brandes re-
ceivers were used. The aerial employed
was a single strand copper wire, one hun-
drad feet long and forty feet high at both
ends.

ANOTHER AMATEUR DISPLAYS
HIS WORTH

When a storm recently destroyed tele-
phone connection between Fort Dade,
Florida, and the outside world, the radio
station and equipment of Loren Davis, lo-
cated on top of the Wilson-Chase Build-
ing at St. Petersbure, Fla, kept the fort
in touch with authorities in Washington,
D. C.

Telephone connection with Bradentown
and Tampa was restored several days
later and Davis was relieved of his im-
portant duties, He was thanked in no
uncertain terms by the military authorities.

Special authorization from Washington
was granted for the routing of telegrams
through this amateur station, which Iis
known as 4-CS. Messages sent to Braden-
town for the military authorities at the
fort were relaved to St Petersburg and
delivered to Davis to be transmitted by
radio to the fort. Ten messages of this
character were handled by young Davis
Friday.

Just before the storm broke aviators
from Carlstrom Field, who had made a
flicht to the fort, had left for their home
feld. Anxiety was felt for their safety.
It was through the Davis station that word
was transmitted to the fort that the avia-
tors had arrived safely.

MICA DIAPHRAGMS, BOYS.

Sheet mica, split to about the thickness of
heavy bond paper, will make excellent wire-
less phone diaphragms. Tt should be cut
out to the correct size with a pair of sharp
dividers, ad a half-inch circle of sheet iron,
from an old metal diapbragm should be
shellacked to the center. The metal should
be on the side of the mica away from the
phone magnets.

If your phones have strOncr permanent
magnets use heavier mica, if weak, vice-
versa. This scheme seems to bring in the
faint sienals more clearly, while it dulls the

strong ones a trifle.
Contributed by A D KEOGH.



Kadio News for November, 1920 309

“The Greatest Radio Catalog in the World—"
The Universal Verdict of Tens of Thousands of Radio Amateurs

PUCK’S No. 14 Big 200 Page Wireless Catalog

VERITABLE Treasure House of Everything guide you right in the selection of your radio pur-

Worth While and Dependable in Radio. The chases, and at prices that will command your at-
largest, most comprehensive, artistic and educational  tention. Every instrument guaranteed Wlth privi-
wireless catalog published. The Beacon Light to lege of return if not satisfed.

in stamps or coin (nof sent otherwise), which amount you are privileged
Mall l 2 c to deduct on first dollar purchase. Revised price list to first edition

of catalog with prevailing prices, mailed on request.

Announcing the Original ““Duck” Service
Practically every order being shipped within 24 hours after receipt

Tremendous Christmas . .
Stocks— 3 Big Specials

November 15 to December 15

ITH a business of unprecedented : ; )

volume ever since the close of the D I{lli{;[gNgnt};etzngéi %eerrlnoafil;glfise instruments. These low prices are
war. With nothing short of miscrable | are placing truly remarkable prices POSSiPle only because of tremend-
service from our many sources of supply, | on three of our most popular radio ~ Ous quantity production.
and many other unusual conditions to con-
tend with, we found it impossible, up to a
comparatively short time ago, to give the
service on orders for which we always en-
joyed such a high reputation, and which
was our pride. We deliberately curtailed
our advertising, because we could not get
catalogs printed fast enough and because we
did not want a volume of business we could
not expeditiously handle. We are now able
to guarantee the wonderful service that our
thousands of patrons received for many
years before the commencement of the war.

Model 5BB Navy Type Receiving Transformer, Regular price $27.50.
Special Price only $21.95
A BIG improvement over our former moadel, Pri-
mary divided into four seetions, with three dead
end switches, greatly improving selectivity. Secondary
divided into three sections,
with twg dead end switches,
eliminating harmonies, The
change in the construction of
the guide rod suppert
makesd it possible to
obtain a looser coup- |
ling. It is a wonder-
ful improvement over
our old model, both in
appearance and per-
formance.

Improved Arlington Receiving Transformer,iRegular price §$15.00
Special Price only $11.95
THE secondary on our new type Arlington is divided
into three sections, with two dead end switches,
eliminating dead end effeet and hammonics and giving
greater selectivity., The end support is
similar to that on our Navy, permlttmg
a looser coupling. The base and pri-
A mary end picces bave a spline to pre-
vent warping or dam-
age in rransit. This
feature is alse on our
Nawvy. It is a beauti-
tul Iv finizshed instru-
ment.

Improved Type Sayville
Rotary Gap

Embodies the latest and best features in Spark Gap
Gonstruction.

Qur New Typa Sayville Rotary Gap 1s, we le-
lieve, far In advaucs of any rotary gap on tho mgr-
ket within a ramge even of twice the price. It is
the final development of many diferent types made
in our experimental Radio Laboratory. It fulfills
overy requirement ef the ideal rotary gap, It is
neat and attraciive in. appearance; simple and dnr-
alhle in construetion; possesses o wonderful motor:
has a cast aluminum rotary wheel, beautifully pol-
ished; every part is in perfect allgumeént; there is
no wobbling of the rotor; produees and maintains
a clear and pure 500-cycle note; is instantaneous In
action; permits of no dragging of the spark; has
contacts of tempered flat capper of proper length

. ond width, casfly and quiekly removahle, and inex-
Send 12¢ for this wonderful catalog foday. pensively renewable; the stalonary contncts are

Revised price list to first cdition of calalog plistonle to 27 lenat i . - .
No. 14 mailed on request. No.7721 Receiving Transformer, Regular price §9.00. Special Price $7.5¢

THE WILLIAM B. DUCK CO., 231-233 Superior St., Toledo, Ohio

_ 45
¢
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Condenser No. ¢

terweight.

amply separated and accurately spaced plates.
Unmounted types will fit any panel and are equipped with coun-

CHELSEA

Variable Condensers

(Die-Cast Type)

No. 1.—.001x m.f. mounted. $5.00
No. 2.—.0006 m.f. mounted. $4.50
No. 3.—.0011 m.f, unmounted $4.50
No. g4.—.0006 m.f. unmounted $4.00

Top, bottom and knob are
genuine bakelite, shaft of steel
running i bronze bearings,
adjustable tension on movable
plates, large scale reading in
hundredths, high capacity,

Enclosed withiu

wave reception.

tions with each instrument.

Purchase Chelsea Apparatus from
dealer.

CHELSEA OSCILLATOR

the bakelite base are
three small mica condensers, two of which
form the capacity coupled feed back circuit
and one constitutes the grid condenser.

This instrument entirely eliminates the
use of all tickler coils in undamped long

Range 3,500 to 20,000 meters, full instruc-

NOUF

CHELSEA RADIO CO.

Manufacturers of Radio Apparatus aud Mowdlers of Bakelite

PRICE $3.00

15 FIFTH STREET
CHELSEA, MASS.

“SORALA’

RADIOPHONE SPECIALTIES
and other accessories from
our steek of standard ap-
paratus ef best available
makes-~may be added to
the “Nuoclsus’” at your
convenience, to suit your
individual needs.

4c, 7% Bulletins

Will put you on our mail-
ing lists. Xoeep informed.

We offer prompt and re-
llable service in repairing
Vaﬁiuutl? Tubes
Audietrons
Electron Bela.ys $3.50
Moorhead VT
Marconi VT's

Pack Each Tuba Carefully!

Cash Must Acconpany Ordert

Other Makes Quoted on Applieation.

“A FEW TIMELY SPECIALS”
“Paragon RA-10°’ Regenerative Tuner, $§5.00
160-1000 meters, none better for phone work
DeForest Buzzer Radiophone.........§135.00
Radiation, ¥ amp., ready for use.
Eveready, 6 volt 60 A.H. non-sulphating stor-
aga battery _...... ... . il
75 Watt, 3560 Volt Motor Generator..§115. 00
Ball bearing, single housing, single shaft.

Bakelite YT Sockets, non-melting...... $1.19
Bronze Fahnestock contacts and binding
posts.

Moorhsad Transmitting Tubes

Electredyne Rectifier VI's............ $7.

Vitreous Enameled Tmnsm{ttmg Grid Les.ks,
5,008 ohms, $2; 10,000 ohms......... $2.

Dubilier, 1000 Volt, .0005 m.f. Grid con-
denser ... ...l iiaae s $1.00

Type T 0-5 D.C. Ammeter, finsh type...$6.00

Type J 0-500 Voltmeter, flush type . $14 50

(Includes external aluminum cased re\|=mnce\

We Ara Rocnenized Leaders in Supplylng
RADTOPHONE & “‘CW” ACCESSORIES

SOMERVILLE RADIO LABORATORY

THEL
“NUC$LEUS’

is a WORKING FOUN-
DATION for a practical,
up-to-date and dlstmctwe

WIRELESS TELEPHOXNE,

It consists of the following in-
struments, assembled on a
uramed bakelite panel 9157 x
9%,” with missioned oak hase,
General Radio §10. Hot Wire
Ammeter,—in 0-1, 0-214 and
0.5 amp. readlngs.
Western Electric Microphone
Transmitter, with Bracket, §5.
Sorala-J $6, Plate Current
Milliammeter, in 0-100, 0-300
and 0-500 M.A. Ranges.
C8U-6 variable Condenser,
56.35, with Silvor Plated a1
Navy Dial Indlcator.

The above are essential to a practical
‘phone, but may be purchased separately, if
desired. Orders for the ‘“Nucleus’ should be
placed immediately for prompt shipment,

Special—We will allow transportation
charges on orders placed before Jan. 1, 1921,

Preserve this adv,—it will not appear again.
Every item represents an exceptional value!

3 IN 1 ENOB, POINTER AND SHAFT
Paragon Rbeostat, 6 obms,, 1% amps. $1.75
General Radio Rheostat, 7 ohms, 2 amps., $2.50

(Black oxidc mounting serews supplied.}
50 Watt 325 Volt Rectifier Transformer., $12
Acme Modnlation Transformers (gemi-
mounted) ......... .. ... . 0oL, 85

Honevcomb Coil Adaptor............... 78¢
Has adjustable arms, permitting new uses.

Fahnestock N.P, Bronze Binding Posts, ble.
doz.

Targe Panel Binding Posts, 18c,, $1 per 6

Enurled Knob Tops, M.P, Brass Bases, Small
Instrument Switch .............. 30c each

Knurled Enob, N.P. Bronze Blade and Bear-
ing Surface, very attractive,

MANUFACTURING DESIGNERS — DISTRIBUTQRS

102 Heath'St,, SOMERVILLE, MASS.

The Radio Compass on
Board Merchant
Uessels

(Continued from page 271)

GENERAL RADIO COMPAS3 ACTIVITIES

In the Bellini-Tossi tvpe of radiogonio-
meter two loops at right angles to each
other are connected to sumultaneously tuned
circuits which make up the primary of a
loose-coupled device. The secondary, or
detector circuit is pivotally mounted in such
a wav as to be acted upon by an equ. .
amount of the primary circuits of both
loops. The two antennae are affected pro-
portionally as they point in the direction
from which the waves are coming: the
antenua which is in nearer a direct line
being the one which secures the greatest
amount of energy. With the active ele-.
ments of the goniometric loose-coupler ar-
ranged at rieht angles to the exploring coil,
which carries the winding of the secondary
circuit, it. may be seen that the Joudest sig-
nal is received when the exploring coil is
in the grcatest cumulaitve maonetic field of
the two primary circuits. With the gonio-
meter properly arranged as regards its posi-
tion relative to a magnetic compass the di-
rection from which signals emanate may
be determined, making allowance for the
above mentioned error.

One disadvantage is the fact that the ex-
ploring coil will respond to two distinct
maximum settmvs and amblgulty arlses as
to whether the swnals are from any given
direction or the direction exactly opposite.
Knowledge of radio working and some idea
of location soon enable the experlenced ob-
server to distinguish between the correct
and the improper decision.

An outstanding feature to be considered
in connection with the setting down for
fact the degree of error in the above out-
lined set is that a possible slight error may
have occurred in connection with the re-
ports from the vessels from which reports
were received and the checking made. It
should be remembered that these tests were
made with a carborundum detector. Great-
er distances may be covered with the vac-
uum tube and by reason of the fact that
the V. T. is a far better rectifier than the
crystal detector, it will allow much sharper
tuning which will, of course, cut down
error.

The above described type of goniometer
was used on the S. S. Comus for a period
of about six months. Following the end of
the war Captain Maxson has been doing a
little work with the newer type goniometer
which use a sinele loop. pivotally mounted,
for rotation throughout a complete cxrde
For guidance in the construction of this
loop, which has been entirely made and in-
stalled by the Captain and his radio man,
Mr. Paul Krieger. the findings of Mr. A.
S. Blatterman, who has written copiously
on the subject, were followed very closely
and much assistance derived therefrom.

A loop about four feet in diameter, sup-
ported and wound as shown in the photo-
eraphs, was mounted above the navigating
bridee of the Momus and connected. in con-
junction with suitable tuning apparatus, to
a Grebe detector and two-stage audio fre-
quency amplifier unit. A small house was
built on the vessel’s hridee and as far away
as possible from any of the metal parts
which would naturally be looked upon as
trouble-makers. Means for the rotation of
the loop were provided and inside the
housine an atrow moved over a scale to
show the exact position of the loop. In
fact. the whole was just about what one
would look for in a reliable radio compass
station.

The results obtained were verv disap-
nointing. Some error was to he expected,
but it was thonght that by carefu! observa-
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tion it could be plotted and accounted for
in the reckonings. The error appeared, bul
it was so great and so Imconstant as to
render the device impractical. At times
errors were detected as great as sixty de-
grees. Most accurate readings were ob-
tained from stations ahead, The errc
from stations astern was great and varied,
though stern bearings were generallv found
more accurate than those from points off
either beam. The plotting of a curve de-
noting the error from various angles was
therefore abandoned.

Regardless of the disappointment this
type of goniometer has been coupled with,
it is beheved to be amply justified for use
on shipboard, when the possibility of using
it in conjunction with saving distressed
vessels is considered. Even though the
readings weére not positive, such a device
would enable one steamer to find anather
in a fog. With any error less than ninety
degrees it would be possible for the search-
ing steamer to spiral in the direction of the
one 11 need, and wlhere it has been possible
to turn the ship in the direction of
point from which the signals emanated a
much smaller ertor was noted which would
mean the more rapid location of the
steamer sought. The same apnlies to the
locatine of a shore station. In any event,
where there is the impending danger of
running down the object sought. because of
fog or similar reasons, it will be under-
stood that the benefits to be derived from
radio compass bearings will depend a grea
deal upon the knowledge of the man mak-
ing the observations.

With the V. T. the operation is a great
deal more to be relied upon, and it is gen-
erally possible for an experienced man to
tell approximately how far he is from =@
station, whereas with a crystal detector a
radio man might think because the recewed
signals were weak that he was receiving
from a great distance, when the true reason
for the weak signals was an improper]
adjusted detector.

Captain Maxson’s tests with both the sys-
tems mentioned cover a period of six
months each. His opinion is that the Belli-
ni-Tossi type is by far the most practical
goniometer for ship use, as it does not
seem to be so easilv effected by irregular-
1tv of the conditions which obtain afion

Aflowing for the improvement which could
he made bv the use of the V. T. in con-
iunction with amplifvine circnits for cover
ing greater distances, he is of the belief
that the radlognmometer would he of infi-
nite value to all mariners and that its use
would soon nrove that the exnenes involve
was warranted. It is {fust another safety
device which in addition to safeguardine
life at sea, allows for hetter general naviga-
tion and therefore the operating of steam-
shins on a much more accurate schedule.

DIRECTION INDICATOR

A device which has proved of great value
in the makinﬂ of the above described tests
is shown in Fi~. 1. A complete circle i
marlked off in degrees, on a round. flat piece
of brass. A ~ivot (b) is placed in the
center of the brass plate and forms the
sunport -for three radiallv moveable arms.
(c). (d)Y and (e). Upon the arms (c)
and (e), at points equidistant from the
center pivot ¢h) are placed two other
pivots, (£} and (). respectivelv. The
arm, {(d), incorporates a lone slot (i)
through which moves the nivot, {h). Two
additional arms, (1) and (k) extend he-
tween the points (f) and "h). and (g) and
(h), resnectively.

Tt will be seen from the drawing, that
regardless ofthe distance either one of the
arms () and (e) are made to rotate, the
arm (dY will aliways be in the center. For
rapid chart ohservations this device has
proven invaluable.

(Continued on page 312)
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This may be
your last chance

If you want
to get out
of the ama-
teur class

you must
know the
practical
side of
Electricity.

After the
present
printing is
exhausted it
will never
again be pos-
sible to supply
a practical
electrical
education at
$20.

Electricity
it—NOT ONE CENT DOWN

Terrell Crofr is not a wonder-worker, He is merely a man
who has climbed up in the world of electricity from the
lowest paid apprentice. He possesses the happy combination
of ability to_both do a thing and then explain how it is done,
in clearest English and in simplest mathematics.

Probably no other author or instructor has more fully and
understandingly covered the practical side of electrical work
as it is actually done.

There have been so many instances where these books have
helped men quickly to bigger positions with bigger pay, that
they are the best and most widely known electrical books in
existence. The most intimate personal instruction could not
be more effective in enabling the student or the experienced
man to “know electricity as experts know it.”

to procure the
Famous Croft
Library of
Practical Elec-
iricity at the
present price.

A steady decline in the prices
of nearly all commodities can
now be locked for. But it
is different in the publishirg
business. Paper has gone up
300%, and is still advancing,
Consndering that our forests
are being rapidly <epleted,
and that pulp from which
paper is made is getting
scarcer every year, it may be
only a shert time until the
price of every piece of litera-
ture of any kind will De
doubled or trebled.

as experts know

Read This—

Electricity, from the simplest principles to complete and cconomical
operation of a centrai stalion—

Motors, generators, armatures, comtoutators, transformers, circnits,
currents, switchboards, distribution systems,

Llectrical machinery of every type, installatlon, aperation and repair.

Wirinz for light and power. ch to do it mechanically perfect in
accordanee with the National Electrical Code.

W[n-lng of finished buildings. Underwriters’ and muaicipal require-
ments.

INuminailon in its every phase. The latest and most improved
methods of lighting. Lamps and lighting effects.

A complete course in malhematics a5 appiied te work. A course
which refreshog your mind, and gives yon mastery of all the short-cuts
in figuring.

Electrical praetice complete. Eleetrical practice as experts know it.
Electrieal praetice by experts.

How to do the complete job, from estimating it lo completion,

Send no money now—merely the coupon

Price mentioned in this
coupont subject to advance.

S B P S ——— j—

S e S SN RS () W M WSS SRS SN NN R e A

EXAMINATION COUPON] —

McGraw-Hill Book Co., Inc.,
239 W. 39th St., New York.

Gentlemen:—Please send me the Library of Practical Flec-
trictty (shipping charges prepaid), for 10 days’ free examination,
I satisfactory I will send $2 in ten daya and $3 per monih until
%20 has been paid. If not wanted. I will write you for return
shipping inatruetions.

Nameg .
Home Address ............ ...

Cily and State ......................

Where Emploved ... ... oo

Oecupation . .......... . ... oo s RUNG 11429
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s Byton. 5. RAIDAO

Bostor, ~ TMasz

FALL CLASSES

In addition to the splendid radic euipment now in use at the EASTERN
RADIO INSTITUTE, we wish to mention the installation of—

A COMPLETE NEW 2z KW. FEDERAL ARC TRANS-
MITTER. THIS IS AN EXACT DUPLICATE OF THE
HUNDREDS THAT WILL SOON BE IN USE ON
VESSELS OF THE U. S. SHIPPING BOARD.

Commercial operators and operators in training are cordially invited to
inspect this splendid equipment. Special instruction can be secured upon
this apparatus by appointment.

11

Prospective students will find instruction on this set incorporated in
our course.

REMEMBER. We are the only school in New England giving this
instruction upon actual Federal Arc Apparatus.

When you take into consideration that the Institute was founded in
1913 and has specialized in the training of Wireless cperators for over seven
years we feel that we know how to give the student proper training. QOur
graduates may now be found all over the world as Chief operators, Chief
radio inspectors, Engineers, Superintendents, Directors of corporations, etc.
The number of students to whom we have given instruction at this date
numbers over four thousand (4,000). Remember—we have actually enrolled,
graduated and placed more Commercial operators than ALL the Radio
schools in New England combined.

If you are considering taking up Commercial radio why not let us
train you? OQur rates of tuition are reasonable and it costs you no more
to avail yourself of our YEARS of RESULTS and SUCCESS Just remem-
ber—we have trained thousands of satsified students before you and have
placed ALL our graduates in good positions. What we have done for them
we can do for you. . '

DAY AND EVENING CLASSES, START ANY MONDAY.
WE EARNESTLY URGE YOU TO MAKE EVERY EF-
FORT TO JOIN THESE CLASSES, AS RADIO TODAY
OFFERS A VAST FIELD FOR ACHIEVEMENT AND
SUCCESS.

Qur latest, illustrated prospectus giving you complete information is
yours for the asking. If there is any further information I can give you
just drop me a line or come in and see me.

Co-operatively yours,
F. D. PITTS, Director.

A RAY-DI-CO CONDENSER

ELIMINATES YOUR CONDENSER TROUBLES

No insulation breakdowns—Bakelite—Dilecto
used throughout. Wiil stand high voltages
making it idea)l for vaciuum tube transmitters.
Extremely low energy Jlosses.

NO SHORT CIRCUITS

ACCURATELY SPACED
and securely fastened, insuring a CONSTANT
CAPACITY evenly distributed throughout the
entire scale. Tine for wavemeter and vacuum
tube receivers. POSITIVE CONTACT with
rofating elemment with a lug to solder lead to.
Designed upon the SQUARE LAW prineiple,
constructed to comply with U. S, SIGNAL
CORPS requirements and used extensively by
them.
This tnstrument should mot be confused with
the ordinary amateur condenser.

PRICE UNMOUNTED WITHOUT KNOB $1035

or dial, postpaid in U. S.
Knob and dial 35¢ extra

RAY-DI-CO. (NoT INC) 2653 N. Clark St., Chicago, 111

Spectalizing in the designing and consiruction of Radio Phones fo your specifications,

" ing wax.
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(Continued from page 311)

Editor's Note: It is to be hoped that the
excellent results secured by Caplatn Max-
son will be brought to the attention of the
other mariners who will af least inguire
into the merils of the radio compass with
a view 10 its more ceneral wse on boor
ships. The United States Naval Radio Ser-
vice is directly responsible for the great
aid given to coastal navigation up to the
present time and needless to say the radio
compass or direction finder plays a most
mmportant role.

Enter the Radio
Preacher

(Continmed from page 270)

and beat it for the Methodist Church a
couple of blocks away; the preacher had
just started his sermon, and strange to say
his subyect was “Home the Sweetest Place
on Earth”, I tell you O.M. I just swallowed
that sermon whole and after the service T
went down front took the old preacher aside
and told him my troubles. Well, we talked
it over and them we went over to my
mother-in-low's house, wife had not gone
to bed yet. We had a Little prayer together,
and today we are all back tn our little
home agatn the three happiest kids you
ever saw,; and best of all radio did it. Well,
I quess you had had enough of this, so
cuL”

HOW I DRIFTED INT0O THE GAME

It may be of interest to the reader to
leartn how I first started in radio work.
Some sixteen years ago when the Electro
Importing ‘Co. put out its first catalog; a
little paper covered book which contained
descriptive matter on spark coils, coherers
and the like, I became keenly interested and
like the boys of today it was not many
vears before I found myself sitting up late
at night over a simple tuning coil and a
piece of silicon. About all that could be
heard in those days was NAA on time and

weather, and the fellow who got time

signals from Arlington was “going some.”
There were but few stations in New Eng-
land then, but whenever I found a station
I did not fail to wvisit it and gain all
possible knowledge of this wonderful phe-
nomena. I spent many spare hours in a
station installed by the National Tel. &
Tel. Co., where I helped to construct what
we believed to be the first rotary gap. It
was made by mounting brass balls on brass
rods which were inserted in a steel hub.
This was quite a novel gap for those days
and produced a very peculiar tone as com-
pared to the old stationary gap.

In conclusion I want to say that I am
not the only person who believes that radio
—amateur radio, mind you—is far from
having reached the limit of new and dis-
tinct uses. Preaching by radio is but one
of the many things which the radiophone
of the future will do.

KNOBS—MAKE THEM YQURSELF.

Neat and serviceable insulating knobs for
that tuner may be moulded from black seal-
Make an impression in clay or
plaster of paris with any kneb you have on
hand and desire to reproduce.” Then melt
the sealing wax in a tin can and pour it
into the impression. Before the wax hardens
insert a thumb screw of the battery type
beneath its surface. Finish off with fine
sandpaper and shellac. Red sealing wax
will serve as well if it is painted with blaclk

shellac or india ink,
Contributed by A. D. KEOGH.,
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Gassy or Soft Uacuum Tubes Are
The Best Detectors

No. 7650 Standard Vacuum 'Tube Plate
Battery. (Patent Applied For) Price $3.50

T is a fact that gassy or soft vacuum tubes are still the best
detectors, but in order to obtain the maxzimum efficiency
from such tubes it is absclutely essential that'a variable plate

battery be used. The No. 7650 VARIABLE STANDARD VTl
BATTERY is constructed in such a manner that the voltage !
may be adjusted by steps of 114 volts for any plate potential
from 114 to 2214 volts. This is accomplished by having per-
manently soldered “Arranbee” jacks at each cell and using an
“Arranbee” plug with flexible lead, which combination ensured
perfect connection wherever employed.

Not only do we supply the battery herein described, but we also
handle a battery of the Signal Corps type and the Navy type,
as follows:

Neo. 7623 Signal Corps type 2 x 2V, inches x 3% inches, 250 hours servic- $1.50.
WNo. 7826 Navy type 61 x 4 x 3 inches, 1200 hours service, $2.65

Dealers, Jobbers, and Distributors, write for our discounts

The STANDARD VT BATTERY will be found on sale at all Live dealers. The guaraniee profects Yo,
Insist on the Standard V.T.—Do Not Accept Substitutes

PACENT ELECTRIC COMPANY, [nc. neerssexmine:

A. H. Crebo & Co,, Inc. Builders of Regenerative  Rlchter-Sehottler Co. Manufacturers of dry batterles Rawson Electrical Instrument Company. Manu=
Receivers and other radlp spparatus of distinetlon. for vacuum tubs work. Bulletin R1 is yourg for the facturers of ulira-sensitive instruments tor precisiom
Complete new catalog will be sent on receipt of 1@ asking, and research work.

tents in stamps. Eiectrical Products Mfg. Co. Manufacturers of Duo-
Dubilier Condenser Company, !mo. Bullders of Mioa The Magnavox Company. Manufacturers of loud Lateral Coils and other maeline wound epils for radip

Condensers for transmitting, receiving and laboratory s and electrical equipment. Bulletin Pl i3 youra for
O 0 2 ipt of 10 eents in  &peakors, power ampliflers, volce and music emplify- {he asking, Inquiries on special coils will be glven
:tgrmkm' s, Catelog will be sent on receip ing esquipment. Bulletin onr request. our attention.

150 Nassau Street Telephone Beekman 5810 New York City

NOTICE

In the infringement suit DUBILIER CONDENSER CO., Inc., plaintift
vs. Wireless Speciaity Apparatus Co. defendant, a final decree has been
handed down by his honor, Augustus N. Hand, U. S. District Judge
for the Southern District of New York holding ‘

“That SAID LETTERS PATENT NOS. 1,229,914 AND 1,229,915
ARE GOOD AND VALID IN LAW AS TO THE SECOND, THIRD,
FOURTH, FIFTH, SEVENTH, EIGHTH, NINTH, TWELFTH, FOUR-
TEENTH AND FIFTEENTH CLAIMS OF LETTERS PATENT NO.
1,229,914 AND AS TO THE FIRST, EIGHTH, TWELFTH, SIXTEENTH
AND SEVENTEENTH CLAIMS OF LETTERS PATENT NO. 1,229,915.”

We hereby give notice that it is the intention of this Company to
uphold to the full extent its rights under the above and all other pat-
ents held by us, and any one making, using or dealing in condensers
covered by our patents without a license from us, will be held respons-
ibie to the full extent of the law.

DUBILIER CONDENSER CO., Inc.
217 Centre Street New York City
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THE ACME
NON-RESONANT
TRANSFORMER

Is to Amateur Radio

What the Six Cylinder Car s
- to the Automobile

The high spark frequency permissable insures a steady flow of power
coupled with the added advantage of the sensitivity of the human ear
to the higher notes. '

Ask the man who owns one.

ACME APPARATUS COMPANY

25 Windsor Street Cambridge 39, Mass.

Transformer and Radio Engincers and Manufacturers.

TUNING TRANSFORMERS

Immediate deliveries while they last

$975

PRICE

QUALITY

Metal brass
windings, Green silk

Manufacturer’s Prices

Direct from Manufacturer to you. You save 30 to 40% paid dealers
Both instruments mahogany finish
ABSOLUTELY GUARANTEED

Range 3500 meters Base 18 inches

Panel heavy
hard rubber

Metal-
nickel
Winding

Green Silk

361 East Ohio St., Chicago, Il

G. M. PROUDFOOT,

months to come.

Troremartimeornter Dallichimer 4 yorm mom 37

A $2.00 bill will bring you interesting reading and worth while ideas for many

Bound volume No. 1 of Radio Amateur News, $2.00 plus postage.
mobna Fivltmnrn Qevraat Nasyer Voarlr 9410

A UT Radio Frequency
Amplifier

(Continued from page 287)

S o

»

was about $21.00. Certainly, the amateur
cannot hesitate at owning an amplifier at
this low cost.

The drawing shows how this was accom-
plished. The amplifying transformers,
mounted on their cast aluminum stands, are
placed at right angles to each other, directly
above the Paragon 6-ohm rheostats, and on
either side, are placed the VT’s and sockets.
There is just enough room between the
rheostats for the small two-point step con-
trol switch, All this can be placed in a
cabinet 6” x 8” x 4”, altho a larger cabinet
with more spacing to the component parts
would be advisable when the builder has
had little experience in wiring, as only the
professional radio mechanic can connect the
parts of a very compact amplifier in a way
so that adjacent leads will not cause local
induction,

It is a sound plan for the amateur to begin
now to become thoroly familiar with amph-
fiers in view of the increasing use of radio-
phones. Because of the low decrement of
the tube transmitter, very sharp tuning must
be done at the receiving station. Now with
a regenerative circuit, the signal must first
be tuned in before starting the regenera-
tions, thereby decreasing the effective range
to that of a simple audion circuit. Hence, it
becomes obvious that an amplifier must be
used to amplify the weak radtophone signal
before tlie plate to grid amplification fune-
tion is made use of. Another use, in which
at least one stage of amplification 1s needed,
is when receiving Rome and Lyons, etc,, on
a few turns of annunciator wire strung up
in one’s room. In short, the amplifier is
here, and here to stay; so get used to it.

At present the writer is working on an
amplifier which uses two tubes for amplifi-
cation at radio frequencies, and after recti-
fication, the same tubes are used as audio-
frequency amplifiers, similar to the French
amplifiers. If he arrives at anything worth
mentioning Rapio NEws readers will hear
of it thru an article. In the meantime the
writer invites correspondence with anyone
who has done anything along these lines.

CONCERNING THE RADIO PHONE
SET OF MORTON W. STERNS

Concerning the article upon the radio-
phone set of Morton W, Sterns, which ap-
peared on page 137 of September Raplo
NEws, it was stated that Mr. Sterns had
actually employed his set for the benefit of
the Radio Club of Brooklyn, which was
holding a dancc in the heart of Brooklyn,
that the music was received at the hall on
an indoor loop in connection with amplifier
and loud speaking telephone. Incidentally,
it was also stated that the music heard at
the hall was heard by everyone present,
loud enough to dance by.

In some unfortunate way this was a mis-
statement, as we have been advised by onc
of the officers of the Radio Club of Brook-
Ivn, that the experiment was not success-
ful to the extent mentioned.

RADIO REQUIRED FOR ALL SHIPS

American vessels arriving in  British
ports after December 1, 1920, will be sub--
ject to provisions of the British Wireless
Act of 1010 so far as applicable according
to an announcement made by the Depart~
ment of Commerce. The act requires every
sea-going passenger steamer or ship of 1,600
gross tons or more to be eqmpped w1th a

temlame +alarrerm e

e mem 1]
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"USE THE TUBE THENAVY USES

On its remarkable trans-Atlantic flight the
U. S. Navy flying boat NC-4 used A-P VT
Amplifier-Oscillators,  So efficiently did
these A-P tubes serve on this flight, and
so much did they contribute to the success
of this great achievement, that voluntarily
the Bureau of Engineering of the U. S.
Navy wrote our Laboratories a letter of

“ear.
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AMATEURS-—"Use the Tube the Navy
uses” — the A.P VT Amplifier-Oscil-
Order from your ' :

f S Gl ag

Seona {{Lutet ipiane

lator—price $86.
Dlviston -y :

dealer. Descriptive pamphlet free upon

reguest.

“ATLANTIC RADIO SUPPLIES CQ.
8 Kirk Place Newark, New Jersey

PACIFIC RADIO SUPPLIES CO.
638 Mission St. San Francisco, Cal.

Distributors for Moorhead Laboratories

THE A-P VT.!
AMPLIFIER-OSCILLATOR
equipped with the SHAW
standard fo';zf-pfqatg base.

To the Discriminating

Radio-Craft caters to those who
demand the best in Radio Apparatus.

Detector] Unit
Price 815.00

Even with

Insist on Radio-Craft products.
their outstanding superiority in design, ma-
terials and workmanship, Radio-Craft products
cost no more than ordinary instruments.

Radio-Craft apparcius 15 sold by
Contlnental Radio &  Elsotrie Kelly & Phillips, Brooklyn, N. Y.
MeCarthy Bros. & ¥ord,
Buffal \ e

Corp., N. ¥. C

Manhattan Blectrical Supply e, o, N. Y,
Y. C Rudelph Schmidt & Co.,

Radio Distrlbuting Co., Rochester, N, ¥.

Newark, N, J. Atlantle Radio Co., Boston, Masa.
Philadelpnla  School of Wireleas American Flectro Technical Ap-
Telegraphy, Philadeiphiz, Pa, pllance Co., New York City.

nd Other Responsiblo Declers

RADIO-CRAFT GO INc.
Brooklyn, New York

Perfection in Radio Insiruments

Detector and Two-Stage
Amplifier. Price §70.00
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all operating parts of these

STRCMBERG-CARLSON
Radio Head Sets

. are housed in dust and moisture-proof
Have adjustments

aluminum cases.
for temperature variations.

shore or aboard ship.

Bulletin 1206R gives full
particulars, Write Today.

Try This Sensitive
Radio Head Set

It is equipped with non-conducting spool heads-and slotted
pole tips which eliminate eddy current losses.

constructed ; very sensitive for use con

Stromberg-Carlson Tel, Mfs. Ce.
ROCHESTER,

Furthermore

Strongly

This sample set wlll bhe
sent upan receipt of $iz.
6-foot moisturs-proof cord
attached. For commercial
or private radio service,
i not

Money refunded

satisftad.

TEST OUR

the package in only a few days.

of “Immediate Delivery”” by sending us a trial erder—you’ll be gurprised to receive

‘We ship any pieece of Standard Radio Apparatus same day your order is received,
Give us your business—we’ll give you SERVICE you will like,

Order direct from this page or write for Bulletin 5.

PROMISE

Vacuum Tubes
Electron Relays
Amplifiers
Trausmitters ..
Audiotrons

variabfe Condensers
““Arco’” Panel .001 M.I'...
Clapp-Tiastham Vernfer .
Chelsea Mounted .......
Chelsea Panel Type .... ey
DeForest CV-500 .....................

B Batteries :
Burgess 22,5 Volts .
Burgess 4.5 Volts...
Standard Variable ..

Amplifying Transformers
New Type ACHO ... .vieiannnnennennn 5.00
Federal 226-W ......... ..ol 7.50

Meters {General Radio)
Ammeters, Scale 1, 2, 3, 5 or 10 amps.
100 Milliamps 15
250 Milliamps ...

500 Millamps

Chlcage Amateurs—Wo aro open Saturday
afternoons, ceme and see us.

V.T. Sookets
Standard DeForest
Delorest Panel
Ace (with Grid Leak) .
Murdock

Control Panels
Acme Unit Deteclor
Acme Unit Awmplifier

DeForest P-401 . 14.25

Grebe RORH ... 17.00
Telephone Recelvers

Baldwin, Type °' 16.50

Baldwin, Improved 20.00

Federal A, & N, 2200 Ohms 12.50

Brandes Superior ..................., 7.00
Filter Material

Acme 1% Henry Chokes ............... 4.00

2 M. P, Condensers.................. 1.25
Spark Gaps

Amrad Quenched, G-1
Amrad Qonenched, G-2 ..
Amrad Quenched, G-3
Benwood Retary Dises ..
Statlonary Electrodes
Dubilier Candensers
250 Watts, .007
500 Watts, .007 v
1000 “Watls, 007 MEF..

3400 South Michigan Avenue

CHICAGO RADIO APPARATUS CO.

CHICAGO, ILLINOIS

2
2

=

(GHEGAN PATENT)

J. H. BUNNELL & CO.,,

2 Bunnell
JOVE DETECTOR

Handiest, Handsomest, Best

We are distributora of the
Novelty Co.'s
Also of De Forest and all the leading manufacturers
of High Class Wirelesas Apparatuas.
new edition 42RN Catalog. -

INSTRUMENTS
Always Reliable

Sample by Mail, $2.00
Tested Galena Crystal, 25¢

Standard Electric
Type B "Cyclone” Audion Batteries.

Send stamp for

32 Park Place, New York

A wolcome addition to your library!
Ho. 1 of Radlo Amateur News will come forward
Experimenter Pnblishing Company

Send $2.00 plus postage today and your copy of bound volume

by return mail, .
236a Fulton Street, New York City
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Effective 150-20,000
Meteir Reception

(Continuwed from page 273)

the contact jacks. Five similar units
are also used in the secondary system.

A two-layer bank-winding divided into
two sections is used for-the secondary., The
first section is tapt for intermediate waves
of the lower band., Secondary tube, tickler
and coupling coils are bracket mounted
upon the rear of the panel.

An adjustable condenser of three values
is provided to by-pass local oscillations
across the detector tube components.

All parts are mounted directly upon the
panel measuring 14”7 X 24" X 14”. An
oak cabinet encloses the receiver which
weighs 28 pounds complete.

The detecting and amplifying unit is il-
lustrated. Three Moorhead tubes are used
in this unit.

It will be noticed that all tubes are con-
trolled by a single rheostat, which is a
most desirable method when the tubes em-
ployed are of the same make and type.
For amplification, grid woltage is obtained
through two Federal amplifying transform-
ers.

Moorhead tubes function best with grid
bias voltage placed at a value between I
and 1.4 volts. On the first and second
stage, the negative grid voltage are held at
this value by shunting a small value of re-
sistance in the rheostat. This wvalue is
best found by trial values over the rheo-
stat, assuming that the filament current and
voltage are normally adjusted.

Two large Burgess plate batteries are
used. Twenty-two (22) volts are used on
the detector; forty-five (45) upon the two
amplifying tubes.

The method for fastening the plate bat-
teries is shown clearly in the lower photo.
Four %" rods are mounted vertically by
threading the ends into the base. Two oak
plates carry a % inch thick pad of heavy
felt on their underside. Wing nuts
clamped down upon the upper plate binds
the units tightly in place, It is impos-
sible for them to move about with vibra-
tion or change of position.

All tubes are protected from shock by
means of two absorbers further which may
readily be seen in our illustrations and
which 13 accomplishit thusly: A formica
platform bears the three sockets, and =
strip of felt is placed between this plat-
form and each supporting bracket. Bracket
and platform are attached to respective
edges of felt by small machine screws, This
provides an ideal protection against shock
which may occur on an operator’s table.

A grid leak is mounted directly upon a
small mica grid condcnser provided for the
first tube. Ordinarily this capacity should
be adjusted hv trial.

All parts are mounted upon a Formica
panel 8” X 14”7 and enclosed in an oak cab-
met. The weizht complete is 21 pounds.

Both units have been described hbriefly.
I trust that this may have suggested some
feature or desion that is acceptable to
prospective builders.  We depend much
nnon illustrations, which after all are more
effective and explanatory than too detail
and possiblv confusing explanations.

This equinment was constructed entirely
by hand with the few tools possessed by
the average amateur, I also want to say
there are no distinctly new devices or prin-
ciples used.

As a matter of courtesv to the present
owner, it is perhaps timely that mention
be made that this equipment is now Iin-
stalled in the station of M. L. Potter,
9ABL, of Kankakee, Ill, as it was for this
voung man that this eauipment was built.
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Complete Unit-System
Receiving Sets for Amateurs

HESE complete Radio Receiving Stations offer the most satisfactory method of securing
reliable, efficient, and scientific apparatus of absolutely dependable quality. They include
everything required to set up and operate a Receiving Station that will operate satisfactorily
and allow for expansion as the owner desires; including Aerial and Ground Connections, Panels,

Base and Back Boards, Unit Panels, all screws, wiring, insulators, etc.

Both Sets are part of the famous DeForest Unit-System and ad-
ditional panels to increase the range and selectivity of the sets may be
added at any time. For the beginner, or even the experienced Amateur,
these sets are the most logical system: They do away with costly cabinets
and more costly factory assembly, thus saving money for the purchaser,
They are also more instructive as by wiring the popgrest Simplifiea Ra-

Deforest Audion-Unit Radio Becelving qpore the Amateur secures practical information. gio Receiving Station (3
Station (6 Panel). Hoeney-Comb™ Tun- Panel). Has “Honey-

ing Coils, Tuning and Grid Condenser, Comb”l Tuning Coils, §

Audion Detector, Head Telephones, “B” Send for Catalog‘ue g%sdt:nsgrete%g;,d'l‘l’}neiﬁ%

Battery, Aerial and Gronnd Connectlons, . phones, Aerial and
’ adi tus sh K

and all other needed supplies. A very effi- DeForest Radio Apparatus should be on every Ground Conneetions and

) B : _ all other required sup-
cient set of wide range. Amateur’s Christmas list. Send for our latest cata plics, hn nespenaive

logue giving full, detailed descriptions of DeForest set of wonderful per-
- . . formance,
COMPIELe « '\ oviinannein s $76.15 Receiving Apparatus. Sent poslpaid for 10 cents. cComplete $47.35 8§

DE FOREST RADIO TELEPHONE AND TELEGRAPH COMPANY

Inventors and Manufacturers of Amateur and Commercial Radio Apparatus

1401 SEDGWICK AVENUE NEW YORK CITY

Sole Western Distributers L.ce DeForest, Inc.,, 451 3rd S5t,, San Francisco, Cal.

MINT£HY 6“»;% §yﬂlf’

%\f,m AN nhuvxlmﬁm\ '

Entire Satisfaction

is what our customers say.

ARE YOU

GETTING ENTIRE SATISFAC-
TION from condensers you have
purchased elsewhere?

IF NOT, we are sure you will be
pleased with what we are offering,
because, we manufacture only the
: . BEST.

4300 Al we ask is GIVE US A TRIAL.

This month we wish to announce a NEW MODEL of VARIABLE CONDENSER, which will be known
as SERIES “T”. 1t is of the same general construction as our SERIES “S” condenser, but is buili of heavier
material, the aluminum plates being die stamped from 1/32” hard rolled stock. The spacers are also of heavier
stock, and the general assembly insures a very rigid instrument. At the present time we are unable to fill ordera
for the SERIES “S” condenser, as we cannot obtain materials, but can ship the NEW SERIES “T” or the
SERIES “L” condenser from stock.

SERIES “T”, PRICES SERIES “L”.

No. 20 2 plate Vernler. ...coviiiiiiinerrervereneonnnns $2.00 No. 2300 23 plate, 00075, ., .. crrerineinninnnenn $6.00
No. 70 7 plate, approx. .0001 m.f, .......... s, $2.35 No. 4300 43 plate, 0013 ...oirrerrrivernnnnane,. $8.00
No.130 13 & 4 0002 No. 6300 63 plate, 002 ...oovvirrnnnnneeeennns $10.09
No.170 17 # “ .0003 Include postage for two pounds.

No.230 23 « « 0008 Prices include knob and pointer and mounting
No.310 31 % e 0007 screws. Specify whether brass or nickel pointer
No.430 43 © “ 001 . and screws, and thickness of your panel.

No.630 63 “ 0015 md, ..o [N $7.50 Either style of condenser, fitted with indicating dial
Include postage for one pound Lo your city. at additional cost of 75c.

THE WIRELESS SHOP

511 West Washington St. A. J. EDGCOMB Los Angeles, Cal.
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Electron Power Tubes

A Logical Development and Some of their
Applications

The latest advance in short woeve radio (Continued from page 275)

’ﬁ apparatus.

AN O s

excessive plate current. One cause of this i
the oscillation of the tubes at a very high
frequency, the value of which is determined
by the capacity between the electrodes and
the inductance of the leads to the grid and
plate. In order to avoid these occasional
abnormal plate currents it has been found
advisable to insert in the grid circuit of a
few of the tubes a very small inductance of
! 4 ) only a few microhenries value. This pre-
As usual, the C. R. L. leads in making this step. caution preveats the operation of the bank

i ; 3 thi - 3 h
Qnr new Lattice Variometers meet every need of the super-efficient short (c)ci)ilt?sl:)e;nsztrtedlsillui]t:; gt;_l'igqié?:;?fit aSsucneai
wave regenerative circnit. Smaller air space, more compact construction, hx'gher the grid terminal of the one of two tubes
efficiency, lower resistance, lower capacity and wider range are all accomplished

t 1 A ant, . > as possible.
with these new lattice variometers, Furnished complete with all bearings Where a considerable number of power

ready for mounting on panel. tubes are operated in parallel the total plate
Type CRL-10 Lattice Variometer, 200-600 meters, $7.50 impedance may reach a rather low value of

(Complele with 3" dial and knob as shown) the order of a few hundred ohms. Also at

Cabinet Mounted Types—prices on application very hlg.h irequepc:qs as small an inductance

Dealers—uwrite for our proposition on these variometers. Qur as 10 microhenries is closely comparable to

nee:' Bulletin Q-20 describes these instruments irn  detail. the tube 1mpeda_n_ce, and th_erefore under

. these two conditions of high frequency

CH]C AGO RAD]O [. ABORATORY 1316 Carmsgn Ave.— 5525 Sheridan Road, (9ZN) {1,000,000 cycles or more) and low total
3 Chicago, Illinois, U. S. A. plate impedance it is important that the

L total plate impedance be as far as possible
localized in the tubes and output trans-
former. Ten or fifteen feet of plate circuit
wiring may have a very appreciable effect

N O S l A I under these conditions.
For this reason it is usually advisable to

“Conquerer of Static’’ bridge the d. ¢. power leads by a capacity
as near the tubes and output transformer as
practical; this capacity, of course, to have
an impedance (at the frequency used) low
in comparison with the tubes.

After spaced winding
coils for long waves, the
next Jogical step is to the
short wave variometer,
wound in this way.

=4

RADIO TRANSMITTING SETS.

Brief descriptions and illustrations of
pieces of apparatus used in the application
of pliotron power tubes to various fields,
follow.

Description of Power Tube
In Fig. 5 is shown a radio transmitting
set arranged for radio telephony or either
continuous wave or modulated wave teleg-
raphy. Six Type P pliotrons are used, and

For working through N‘-mww,» for continu((i)us waveftelggraph)sf a maximum
. antenna radiation of 12 to 15 amperes is

(QRN) or (QRM) The cne piece of obtainable in a six-ohm antenna.
Radio equipment A plate voltage of 2,000 is vsed, obtained
you can not afford to from a double commutator direct current
b ithout generator of 3% kw. capacity. Because of
e without. this high voltage the set is completely
screened in, To gain access to the set it 1s
For sale by Dealers NOSTAT COMPANY mounted on wheels running on rails in the
. 118 St. James Place supporting frame and when pulled forward
or direct Brooklyn, N. Y. . to the open position as shown in Fig. 5 all
’ -~ circuits to the set are disconnected. This is
. following the modern engineering practice
of removable switchboard panels of the

truck type.

s e ; Thi;cl particulalr se;1 illustrated i.} eqkllj_ipt’i
P s Y ¥ 63 | or hve wave lengths, any one of whic
REAL RADIO APPARATUS may be instantly put into use by a shift of

N : dquarters for Gri
Distributora—De Forest, Murdock, Grebe, e i

Clapp Eastham Apparatus. Perfection
Tuners and Condensers. Benwood Rotary
Quenched, Honey Comb Coils, Better “B”
Batteries.
Phila., “Radisco Agency”
The First Wireless School in America.
Established 1911
Day and Evening Classes,
Correspondence Course.

PHILADELPHIA SCHOOL OF
WIRELESS TELEGRAPHY

Parkway Bldg., Broad and Cherry Streets

the dial lever switch to the right of the
panel.

It will be noted that there are four ad-.
justments for each wave length. These ad-
justments correspond to those previously
outlined.

(1) Adjustment by change of antenna in-
ductance to the exact wave length desired.

(2) Adjustment of transformer ratio be-
tween the plate circuit of the tubes and the
antenna circuit.

(3) Adjustment of grid excitation volt-
age by:

(a) Coupling of grid coil.

(b) Amount of inductance in grid circuit,

Means are also provided'({or c_onvenimzt}l{y

i i i i interesting reading and worth while ideas for many | adjusting the value of grid resistance (Rj
gloizti;): tglléo:xvlg.l %‘g?lidysolume No. IgOf Radig Amateur News, $z.00 plus postage. | of Fig. 4) Whl’fh controls the value of nor-
Experimenter Publishing Company, 236a Fulton Street, New York City. (Continned on page 320)
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This unit con-
tains three Tur-

There 1s no magnetic leak- ney spider-weh

More Induc- age in coupling. The coils inductance coils.
tance being f_[at, the entire mag- Two movable and
netic area of the coil s one stationary.

avaiable. There are six

binding posts

permitting most

Lesg Distributed
Capacity

The wire runs parallel for o
a greater distance and a::f; t:,oypebeof c;g
crosses itself less fre- ¢ 0 used.

quently than any coil The c}oors, as
Enown. shown in cut, ars

capable of very
fine adjustment
and stay where

Lower High I

—_——

Dhers feime, . erior | they “are placen

Freguency high frequency resistance With t\gg conci
Resistance is reduced to « minimum. densers -0005 an
001 m1., it will

respond to wave-

lengths of 175 to

400 meters, and

Gccupies Less The coils are so thin that to give results
Space thres of them occupy less such as you have

than Y% inch. not had before.

Note Angl t Crossing. . .
* Formica Corer ¢ Radio Hill, Holmes, New

A New Radio Production
TURNEY SPIDER-WEB INDUCTANCE

EXBODIED IN A SMALL UNIT
Statement: Reason The Turney Spider-Web Umat

~ e winpike EUGENE T. TURNEY LABORATORIES Further information

FORMICA INSULATION THRUQUT

Tlustration shows fromt of cabinet removed
Patent Pending

Dimensions, 4% x5x 13
PRICE, $6.00

Y OI'k on request

e G .1 | T W i

120 Main Street

TYPE Z.R.V. Variometer has unit construction with
bakelite shell and hard wood ball. Has low dielectric
losses and a range of inductance of 1.25 mil henry maxi-
mum to .1 mil henry minimum. It is readily used on a
table or mounted on panels.

Complete with 3-inch dial and knob.......... $6.50
Without dial or knob........... ... .. ...... 5.75

APPARATUS WHICH EXCELS

in those qualities which for 13 years have main-
tained its enviable reputation for reliability will
be found pre-eminent in the display rooms of
discriminating dealers and is manufactured by

CLAPP-EASTHAM COMPANY

Catalog sent for 6¢ stamps.

CAMBRIDGE, MASS.

Radion Receiving Transformer
200-3000 Meters, Price $14.00
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A $25,000 Catalog Free

Nothing like it ever published. It positively will do your heart
good to feast your eyes on this wonderful book. It is a real Experi-
menters’ book, full of photographs, bargains and surprises. The finest
lines of WIRELESS INSTRUMENTS & SUPPLIES are shown,
together with a full line of SCIENTIFIC INSTRUMENTS, COM-
PLETE LABORATORIES, CHEMICALS, SUPPLIES & GLASS-
WARE. It is a veritable mine for the Wireless, Chemical and Gen-
eral Experimenter to delve in and discover things he has long desired
but could not find. In short, friends, it's impossible to describe this
wonderful book. The edition is LIMITED. Send 12 cents (refunded
on order of $1.50) fer YOUR copy TO-DAY, to the

Palmers Electrical Equipment Co.
PALMERS, MINN. |

Reopresentatives for: Amrad, Acme, Murdock, Doron Bros., Burgess, Moorhead.

“SHRAMCO
REO”

A 6-ohm Nickel-Chrominm Resistance ele-
ment mounted on electrical asbestos makes
the ideal combination in a filament rheostat.
Arranged for panel mounting by use of
locknut. All metal parts brass. No sol-
dered connections. Spring Phosphor Bronze
blade. Even regulation and smooth opera-
tion. Complete with knob and pointer as
shown. Base 3” dia. Overall height 224",
Shipping weight 1 1b. Will control 3 tubes.

$2.00 each

"“Licensed TUnder Marsh Patent
No. 811859.”

Cat. No. 90—SHRAMCO REOQ’’—6 ohms -

Special Resistance made to order

Send 5c¢ in stamps for our catalog [.

SHOTTON RADIO MFG. COMPANY

P. O. Box No. 3 SCRANTON, PA.

.'..‘........'.......I.......'0‘...'..I....I.......'.G......."‘..’”

TYPE 156

Yacuum Tube Socket

Adapted for transmitting as well as receiving tubes.
Change over made by means of two screws in base.
When set for one position protection is provided
against wuse of tubes adapted for other position.

POSITIVE CONTACT SPRINGS

PRICE $1.75 Send for Bulletin 90IR

GENERAL RADIO CO. - Cambridge 39, Mass.

SO0 05000550408000000000000000
SO0 0000050000008 500000500000000088

P0900000 0000000000300 000RR0RE00R00000R00DRER0RIORIRBIOPRR0E0000000RORRRRIRRIRRRBRRRY

The material contained cost thousands of dollars to assemble. You can
get a copy of bound volume No. 1 of Radio Amateur News for only
$2.00 plus postage. Experimenter Publishing Company, 263a Fulton
Street, New York City.
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mal operating negative grid potential. A
dial switch is provided for ‘this purpose
which can be operated from the front of the
panel.

On the upper one of the three panel sec-
tions are mounted various controls and in-
struments, The plate current ammeters for
individual tubes are located in the oblong
protective cases. These protective cases are
used because these instruments are located
in the positive or “high side” of the plate
circuit. The other instruments are for plate
voltage, total plate current, filament voltage
and antenna radiation current,

The white circular disk to the right side
of the panel is a wavemeter condenser for
determining the wave length of the trans-
mitted energy. The transmitter for tele-
phone operation and the key for telegraphlc
operation are shown in operating position
in Fig. 5. This view also shows two of the
individual tube plate fuses mentioned in a
previous paragraph.

Fig. 6 shows another multiple pliotron
tube set, of simpler design, as it is equipt
for only three wave lengths and has no ad-
justments from the front of the pane!l for
best operating conditions.

This view shows the method of tube
mounting in a spring suspended cradle so
that the set may be operated under condi-
tions of mechanical shock or vibration.

This view also shows three auxiliary
pieces of apparatus, the aluminum cell pro-
tective device in the upper box, dry batter-
ies for transmitter excitation and normal
grid voltage in the lower box, and the
transformer for filament lighting from an
a. ¢. source with a center tap connection to
minimize the a. c. potential effect.

Equipment for Production of High Fre-
quency Energy.

Two views of pliotron panel equipment
for supplying 50,000-cycle energy are shown
in Fig. 8

Instruments are provided for indicating
filament voltage, plate voltage, plate current,
grid current and high frequency output cur-
rent,

Means are provided for filament regula-
tion, a slight variation of output frequency,
and for an adjustment of grid excitation
voltage and ratio of transformation between
tube and load.

The dial switch for this latter adjustment
of transformer ratio can be seen on the left
side of the set in Fig. 7.

In this same view, at the bottom of the
left side, a spark gap is shown. This is for
protection of the resonance condenser of
the load against overvoltage.

If a large number of pliotron tubes are to
be operated in parallel, it is best to arrange
the design so that there are unit panels, each
controlling a certain number of tubes. By
combining these panels an equipment of any
size can be provided for.

These unit panels contain only the plio-
tron tubes and their individual auxiliary
pieces of control apparatus, the inductance
capacities and generating equipment being
separate umnits.

Such a unit panel for six large tubes is
shown in Figs. 8 and 9.

Referring first to Fig. 8, each tube posi-
tion is equipt with the following devices:

(1) Plate ammeter, under a protective

cover.

(2) Individual filament rheostat, the con-
trol knob being located below and
slightly to the left of each plate am-
meter,

(3) A plug switch for throwing in or out
of circuit each filament.

A similar plug having the contacts
connected to an ammeter thru flexi-
ble leads is provided. By this means
the filament current of any tube may
be individually adjusted to the de-
sired value. This ammeter is lo-

(Continued on page 322)
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With Brandes Matched-Tone Receivers

A set of Brandes receivers—both receivers perfectly matched
in tone—is like two violins tuned in exact unison; two voices

pitched in the same tone;

the signals coming clear, sharp

and readable, and carrying through the longest distances.
This “matched-tone” feature is found in no other recelvers
and puts Brandes Receivers in a class by themselves.

Amateurs and

Professionals

Amateurs can safely be guided by
professionals in the choice of wire-
less outhtsy and professionals all
over the world are enthusiastically
endorsing Brandes Receivers with
which they are making wonderful
records, under all conditions of serv-
ice, in the United States and abroad.

Our Special
Trial Offer

Buy a Brandes “Superior” Head Set
and use it for ten days—putting it to
the severest tests. If it doesn't prove
all our claims for it and meet all
your expectations, return it and your
money will be refunded promptly.
Brandes phones are used by U, §
Govt. experts and technical schools
everywhere.

821

Brandes Head Set “Superior” Model;
Price Complete, $7

BRANDES

Send 5¢ for catalog G

C. BRANDES, Inc., 32 Union Sqr., New York, Room 823

Wireless Receiver Specialists

Wireless
Receivers

“Saco” Radio Products Are Of Superior Design and Construction
“Sacoclad” Amplifying Transformers

‘ Two Stage Radio Frequency =
Amplifier Type RA-1, ‘%1
Price $65.00 A

Two Stage Audio Frequency
Amplifier Type A-2,
Price $50.00

i
o

CcsACOCLAD“ amplifying transformers are of the totallv enclosed
shielded shell type. Primary and secondary windings are wound
in ple sections, and assembled in alternate sections giving maximum
possible coupling between primary and secondary windings.

Py

imary to secondary winding ratio is 1 to 3 giving a far grealer voltage am-
plircation than with existing macketed ampiifving transiormers., The primary
mmpedance is #yual (0 the Hlament-plate impedance of the standard marier three

element vacuum tube,

The f! kage of rthe “Sacoclad” amullf}mv transformer is practically zero, thus per-
£l sting of the transformers in any position without fearing coutling between
ssuve amipdliing stages and at the same time avolding howling and sgusaling.

The "Sacoqlad amplifying transformer is the smallest transformer made, its physical
dimensions being 174" in diameter and 27 iu height. It weighs 9 oz,
$5.00

L obuild amplifyving transformers of any tmpedance
and iransformation ratio. FPrices on application.

Price, - - - - - - - .

Detector and Two Stage
Audio Erequency Amplifier
Type DA-1, Price $75.00

Audion Control Cabinet
Type VDOC-2, Price 350

Hudson Radio Company, 182 Pulaski Street, Brooklyn, N. Y.

Manufacturers and Distributors of

SUPERIOR RADIO, ELECTRICAL AND LABORATORY APPARATUS

Sole Distributors of S, Cohen Products
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Here

TYPE 12

Realizing the need of & neat, compact and
highly efficlent Variometer for the modern
receiving set, we have produced ome which
we feel will meet these requirements,

Type 7 is assembled ready for panel mount-
ing. A !4-inch hole drilled in your panel is
ell that is necessary to mount,

T PRICES Charges Prepaid
Type 7G. (For Grid Circuits) $7.50
Type 7P. (For Plate Circuits) 7.50

[.attice Wound

Variometers.

Especially De-
signed tolmprove

the Short Wave

Regenerative Circuit.

It Is!

TYFPE 7

Type 12 is & complete unit, and consists of
Type 7 mounted on a 4% x 4% inch Bake-
lite Panel, incased in a mahogany finished
cabinet. Four binding posts are provided so
connections can be made on any side. Both
types are furnished with a standard 3-inch
dial and koob, making a very attractive in-
strument.

PRICES Charges Prepaid
_ Type 12G. (For Grid Circuits) $12.50
Type 12P. (For Plate Circuits) 12.50

A. W. HALLBAUER

1001 N. Lockwood Ave.,

DISTRIBUTER

CHICAGO, ILL.

STUDY WIRELESS or
LEARN TELEGRAPHY

) Boylston St.

Cor. Washington

BOSTON

Results and Positions Guaranteed

MASSACHUSETTS RADIO
R. E. Trop

Best equipped Radio School in New England.
been a Telegraph School at 18 Boylsten St. for over 18 years.

Tel.Beach 7168

STUDENTS

Enter

ANY TIME

There has

Seud for free literature.

AND TELEGRAPH SCHOOL
G. R. Entwistle

SN
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cated in the center of the panel and
the plug is in its holder near the
lower right-hand corner of the panel.

Referring now to Fig. 9:

(4) Individual plate fuses are provided,
the white porcelain fuse blocks show-
ing plainly on the back of the panel.

All filaments, grids and plates are each
connected in parallel and brought out to ter-
minal posts mounted at the rear of the
framework. Such units are used for either
amplifier or oscillator equipment.

A typical power control panel for use in
connection with the above unit is shown in
Fig. 10.

From left to right the instruments are:

Filament volts, fAlament amperes, plate
volts (in hecto- volt scale divisions) and
plate current in amperes. The left switch is
for the field circuit of the filament generator
and the right switch for the separately ex-
cited field of the high voltage d. c. plate
source generator.

A high voltage plug switch is used in the
plate circuit to absolutely disconnect the
high voltage source to insure safety when
handling the circuits.

The lower left-hand rheostat knob is for
filament voltage adjustment and the right-
hand rheostat knob is for plate voltage ad-
justment. In general, therefore, filament
control is on the left and plate voltage con-
trol on the right.

On the rear of the panel is located the
rheostats, plug switch mechanism, fuses,
voltmeter resistances and terminals.

Power Tube Amplifier Equipment

A panel equipment of this type contammg
thirty pliotron power tubes is shown in
Figs. 11 and 12. The tube panels are made
up on the unit plan previously described.

In Fig. 11 the power panel is the right-
hand onc and contains instruments and con-
trol apparatus for filament and plate sources
of supply.

In this equipment forced cooling is used
because of the large number of tubes in
close proximity. The blower and air ducts
are plainly shown in Fig. 12.

This equipment operates normally with a
total plate electron current averaging about
direct-current plate voltage of 2,300, the
two amperes.

A-P vt Electron Relay and
A-P vt Amplifier, Oscillator

In on eifort to cut down the high
cost of rodio and to gain the conf-
dence and good will of all progres-
size amateurs, we ave offering these
special  brices.

A-P V7T Electron Relay Dectector
List price §6 Our price $5.50
A-P VT Amplifier, Oscillator
List price §7 =~ Our price $6.76
The A-FP YT Electron Relay is designed to be
used es a detector and is equipped with the
Shaw standard four-prong base, The use of &
large plate and grid results in maximum signal

strength and highest operating sfMciency.

The A-P VT Ampifler, Oscillator was designed
by Naval radio experts. It is without a doubt
the most efficlent amplifier on the market. A com-
bination of gn A-P VT Electron Rotary as the
Initial detector or oscillator with two or more A-F
VT tubes as amplifiers s the ideal receiving com-
bination for long dlstance reception. ‘“Use the
tube the Navy uses.”

Refer to the advertisement of the Atlantic Radio
Supplles Co. and Paelfic Radlo Supplles C¢., fn
thls issue, for the {llustration and further infor-
mation on these well known tubes, .

Guaranteed by ws and the distribu-
tors of the Merarhead Laboraiories.

The Kehler Radio Laboratories
901 W, First 8¢., Abiline, Kans.

Learners “HYTONE"

KEY AND BUZZER SETS

With Code and Instructions.

Easily tuned buzzer (2 adjusting screws),
silver contacts.

PRICE $1.75

WITH FLAT SPRING EKEY $1.25
Buzzers, unmounted ............... $0.50
Lover keys unmounted............. 1.00

High grade lever type sending key,
Bakelite base and kmob........ 150

Amateur Radio Builders Handbhook,
by R. U. Clark, 3rd; price......,. 1.60

(A postpaid)

AJAX ELECTRIC CO.

Palmer 8t. Cambridge, 33, Mass,

New amplifving
Apparatus

(Continued from page 277)

In the two stage amplifier circuit shown
in Fig. 2, the automatic contro] is used in
still another manner The operator using
this instrument will find that provision has
been made for controlling the flament cir-
cuit of the external detector insertion of
the plug into the first jack labelled “Det.”
causes the delivery of filament supply cur-
rent to the posts labelled “Fil. Det.” Thus
full automatic control is obtained for the
receiver.

The Short-wave Regenerative Receiver,
a wiring diagram of which is shown in
Fig, 2, embodies the complete automatic
control described previously and in ad-
dition there has been provided a special
circuit opening jack which cuts off the de-
tector tube filament supply current when
the amplifiers are being used in conjunc-
tion with cxternal detector apparatns.

LONG DISTANCE WORK

Mike~“T heard Lyons last night!”

Tke—“Did vou? Gee whiz!”

Mike—"Yeh. at the Zoo."—J. Fardon
and A. Ludeke.
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Supremacy

f vou are satisfied only with the finest
—there is but one answer ; the

Short -Wave Regenerative Receiver
and
Two-Stage Audio-Frequency Amplifier

Complete in every detail, as near perfec-

tion in design and construction as is hu- i G | SO
manly possxble, the CR-6 sets a new Armstrong and Marconi Patents
standard for ease of operation and

achievement,

We have built into the CR-6 our ten years’ experience in the manufacture of the best in Amateur Radio
Apparatus, We back it against any other Receiver in the Amateur field.

The CR-6 must be seen and inspected to be appreciated; ask your dealer to show it to you. If he
doesn’t carry it in stock, just drop us a postal card—mentioning his name—for catalogue.

A. H. GREBE & CO., Inc., 72 Van Wyck B’vd., Richmond Hill, N. Y

Better Apparatus at Lower Prices

is making our business grow by leaps and bounds. We have the
most complete stoek in the country ready for the big fall rush
and are in a position to make

PROMPT DELIVERY ON ALL ORDERS

COPPER AERIAIL WIRE g
?
i
?

50c per 100 Feet

Another large shipment of this excellent solid
COopper wire hae just been received by us. The
gauge is No. 14 and the wire runs 80 feet to the
pound. We also sell No. 12 gauge at 80c per 100
feet. This size approximates 50 feet to the pound. |

A few of the items you can suve on

Esco tested Galena, per sack ..., Ceteenanas 25¢
Esco tested Silicon, per sack .. iiuiiiii i iiiiine corsnaseers  30c
Pane] type rheostiat, shipping weight one pound........... Ceeaan $1.00
4-prong V.T. socket on base, sluppmo‘ weight one pound.......... $1.50
Stightly used telephone plug and Jack shlppln:r weight 4 ounces,
CompPlete oL i i e e 88¢

AudioTrens, Mooreheads and Marconi Bu]bs immediate delivery.

Cash in registered. letter, check or money-order must accompuny all
orders, If shipment by pa,rcel post is desired include pusiage, other-
iwise material will be shipped by express ecollect.

Our Mustrated catalogue of 48 pages is now ready., ibc in stamps will
secure a copy. This amount will be credited on your first order for
$1.50 or over. Weather Proof Crystal Detector:

. hd 2 The type of the detector illusirated is belug sold ad
ectfica pECIa ty OI I Ipany g‘%ﬁ{:sesmr%nging as hlgh la? 13430 Ondr pﬂf% is 82, 81}.
strument is ahsolutely dust and moisture proof,

Dept. R—48-50 South Front St, Columbus, Ohic The erystal, which is one of galena mounted In a block
D‘I't R-—20 North 9%th 8St, Phlladelphla, Pa. of Woods metal, is encased witbin a glass cylinder
rendering it impervious to atmospheric eonditions, Has

TWO STORES FOR YOUR CONVENIENCGE ball and socket joint. Shipping weight 11b Price $2.80.

e meE o Twe VAT

|
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6 New Continuous
Wave Type
Transtitier

(Continued from page 285)

DECIDE NOW

to become a radio operator. Our course pre-
pares you quickly and efficiently for a first
grade commercial license and position pay- tire filter arrangement is assembled as a
) L ® | unit and monnied directly on the main
ing $125 a month and expenses. Individual : panet as will be noted fromfthe photo-
. A L egraph showing a side view of the parts.
instruction. Moderate tuition rates. Our t+ evclength control is accomplished by
: ol : means of a variable switch controlling the
course of instruction best available any- @ | number of turns on the main inducianc.
where,. coil and a variable air dielectric condenser.
Both of these are controlled from the front
of the panel
The mechanical layout of the entire unit
is such that all of the modulator controls

are placed to the right while the oscillating
and wavelength controls are to the left of

Y. M . C- A- R ADI O S CH OOL the Bane lin all, this is an effective and well

| | designed transmitter which should prove
MARCY AVE., NEAR BROADWAY rahtre popular from an amateur point of
> view owing to its double purnpose—that of

Breoklyn, N, Y. furnishing the essentials of radio telephony

Telephone, Williamsburg 3800 B | and radio telegraphy transmission.

A R R R R

U T ISR e

Write today for descriptive booklet
giving full particulars ahout our course.,

STATEMENT

Of the Ownership, Management, Circulation, Ete.,
Required by the Act of Congress of August 24,
1912, of Rabpio Nrws, published monthly at New
York, N. Y. for October 1, 1920.

CERTAINLY WE HAVE A-PVTs || =+

Before me, a notary public in and for the State
and county e]xlfore:'aid, personally appeared Hugo
? 2 ’ Gernsback, who, having been duly sworn accord-
]mfn@dlate DGZIUGTICS ing to law, deposes and says that he is the
Editor of the Ranro NEws, and that the following
is. to the best of his knowledge and helief, a trie

00 statement of the ownership, management (and if
A P EleCtron Relay D_etector $6°each a daily paper, the circulatio’n), ete., of the afore-
T . 00 said publication for t};.‘e dAake shown in the above
- caption, required by the Act of August 24, 1912,
A P V Ampllﬁer TUbe 7'each embadiéd in section 443, Postal Laws and Regu-
s w ,_0 lations, printed on the reverse of this form, to

- ¥ att b wit:
A P Transmltter BUIbS Size 7"each 1. That the names and addresses of the pub-

lisher, editor, managing editor, and business
managers are: Publisher, Experimenter Publish-

WRITE FOR RADICG CATA[:OG No. 2 ing Co., 233 Fulton St., New York City, N. Y

Mail d 1 %ditort HugﬁI Gernsllz;ck, 238 }%;u_iton 1§"t" N%v
ali orders prompt O ork City, . Y. anaging ftor, lerre .
P pily attended t Boucheron, 233 Fulton St.,, New York City, N.
Y.; Business Manager, R, W. DeMott, 283 Fulton

DOUBLEDAY-HILL ELECTRIC COMPANY 5 i e awniets i (Give names and. a0

dresses of individual owners, or, if a corporation,

RADIO DEPT.— ; ive i L d th ddresses of
715 12th Street N W. 0 DEPT—Desk B 71921 Liberty Ave. || Eiq i mame 20, Wi &t 3o o
WASHINGTON, D. C. PITTSBURCH, PA. more of the total amount of stock.) Experimenter

Pub. Co., 288 Fulton St, New York City, N. Y.;
;T[ugo Gesnésback,G%S Eu]kton 3St.,FNew Ygrk %itY,
Ty 7 - . Y.; Sidney Gernsback, 233 Fulton St. ew
MONEY for You £ to sour Salary—Make estra Pin Momey | York City, N. ¥,; Harry Winfield Secor, 288
opend an b I day taking subscripti Start a lucrative business of your own. Yulton St, New York City, N. Y.

opens ai\n %b"-eacf ay]lta me su SC“Dé'.G”SIfO'.' the “Dadio News.” We'l pay you well and you'll enjoy 3. That the known bondholders, mortagees, and
the work, rite for full particulars. irculation Dept., RADIO NEWS, 236A Fulton 5t., N, Y. City. other security holders owning 01’_ holding 1’ per
cent or more of total amount of bonds, mort-
gages, or other securities are: (If there are none,

d' A ) . so state.) None. o
ana lan mateurs The leest Cataiogue 4. That the two paragraphs next above, eiving
IN AMERICA the names of the owncrs, s_tockholders, and se-
BUY R d A o bi . . curity holders, if any, contain not only the list
your adio ppara’tus Our big, new electrical cyclopedia No. 22 of stockbolders and security holders as they appear
A C A N A D A 1s waiting for you. Positively the most upon the books of the company hut also, in cases
mn ,Cr?ﬂy’l_ﬂtetvgﬂdesgo a‘]?_d Ie)lectnca] catalogue where the stockholder or security holder appears
it print today. ig Pages, 300 illusira- upon the hooks of the company as trustee or in
and save $ $ $ $ $ $ E?;S,ml?;loatl_nstrume%§ aln(l ai)‘p;fratus, cte. any other fiduciary relation, the name of the
eatise on ireless Teleg- person or corporation for wnom such trustee is
Murdocks No. 55 Phones raphy.”” 20 FREE coupons for acting, is given; also that the said two paragraphs
2000 Ohm ......... . $6.00 otr 160-page FREE Wireless contain statements emhracing affiant’s full knowl.
3000 Ohm .......... 7.25 Couj':j_e in 20 lessons. edge and helief as_to the circumstances and con-
Rheostats panel mounting 1.35 }"\RE,E, Cycloped.ia No. ditions under which stockholders and security
Seri P ilel Switeh P 22 measures § in. holders wha do not appear upon the hooks of the
eries aralle witehes. .75 X 8 in. Weight company as trustee, hold stock and securities in
Contact Points, per doz. .30 75 b, Beay. a capacity other than that of a hona fide owner;
Liul sii(f and this affiant has no reason to believe that any

other person, association, or corporation has any

interest direct or indirect if: the said stock, bonds,

Send or other securities than as so stated by him.

10 cents 5. That the average number of copies of each
in stamons issue of this publication sold or distrihuted,

or coin for through the mails or otherwise, to paid subseribers
which we will during the six months preceding the date shown

send otir latest Cy- above is {This information is required from daily

Radisco Agents
Tresco Condensers

Our new Catalogue 1is ready,
Send 5¢ to cover posiage.

lopedia Catalo Na. publications only.)
THE VIMY SUPPLY CO. gy opedia Citalogue No EXPERIMENTER PuB. CO, Tnc,
567 College Street ELECTRO IMPORTING s o and }éusqbcdmgs?cx Prestxhqentéth
A OOMPANY worn {0 an subscribe c¢tore me Is
TORONTO, ONT. 2362 Fulton St., New York Gity day of Octoher, 1920,
[SEAL] Herew T, NEary.

(My ‘commission expires March 3¢, 1920.)
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comb Coil

History of The Honey-

(Conlinued from page 304)

RTTITTTHIT N LA AR RO AL BRI T2

Great Improvement
for Long Waves

“1 consider your New Long
Wave Tuner a marked im-

fifteen years, I would like to ask why with
all the agitation for a coil of this type
Government circles and clsewhere, a coil of
the Honeycomh type was never wound un-
tit T went to Providence and showed Mr.
Giblin the type of winding I wanted?

A MARCONI IN THE MAKXKING.
Son—“Say pop, can pictures he taken

with aerials?”

Pop—“No. What makes vou ask such a

»

question

Son—"“Why I just saw an aerial picture
taken above New York —John Ginneti.

provement over older type.
The elimination of the exira
cunbersome coils and the
easy and selective tuning,
makes this new apparatus a
very satisfactory receiving in-
strument.

Theodore W . Case, OCase Research
Lzboratory, Auburn, N, ¥.

ST TR

O LTRSS

Send 2-ceni siamp for new bulletin

Coiby’s Telegraph Schootl
AUBURHN, N.Y.

T M M S T LR T TS TR R THRTITTHRTIR R

T Tetd T AT ER

R THIRHE TN B BE U S T

HE G. A.

Store, at

St. Nich-
olas Avenue
and 184ih St.,
is open every &
evening until
nine o'clock.

Grid Condenser - 38¢
Phone Condenser - 35¢
Grid Leak Condenser 50¢
Add 5¢ for postage

The General Apparatus Co., Inc., 73 esns

If You Think

That you must spend a
dollar for a fixed con-
denser, or two dollars
for a grid condenser and
leak, the G. A. type will
show vwyou that, this
time, you are mistaken. | L@ A

You can buy G.A.Condensers 40 ) ety
e GRIL, CONDENSER, (0005 supa.
at any of the large stores. Rl el e [ e

|
i
1

ONNECT < A4A4”
H 1 ¢0 your detector or
amplifier, and <B B
20 a G-volt battery

=

RADIO TELEMEGAFONE

Type R-I with small horn $75 |
"Type R-2 with large horn $53

BEALERS

Atlantic Radio Co., Boston, Mass.
Doubleday-Hill Electric Co., Pittsburg, Pa.

Pacent Electric Co., New York, N. Y.

Intermountain Electric Co., Salt Lake City, Utah.
Southern Electrical Co., San Diegs, Calif.

Magnavox Representative, 606 Mutual Life Bldg., Seattle.

= ﬂ«ﬁ%\ Ask for Bulletin 21020

VTHE MAGNAVOX
COMPANY

2701-2765 EAST 14™8 STREET
OArLAaND, CALIFORNIA
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That is the price which puts an EV-RA-LAD
Type “D” Audion control Unit at your
gservice. May be used with Audio-Tron or
tubes equipped with standard base.

15-V. “B"” Battery tapped for above Panel
$2.75 extra. Other EV-RA.-LAB hargains
as foliows:

Single Stage]{Amplifier, -
Two Staga Amplifier, -
Det. and Single Stage Amp. ~

Det. and TwojStage Amp. - 50. 00

Let us show you some real SERVICE on
any of the following companies’ apparatus:
Acme, Radisco, Chelsea, Tresco, Murdock
and, others, Give us a trial.

EVANSYILLEZRADIO LABORATORY

1103 S. Third St. Evansville, Ind.

10.SCHOOL

BOSTON

HIS school offers a thorough

course in all branches of Radio
Telegraphy. Prepares you thorough-
iy for Government examinations,
Merchant Marine, Commercial Land
Radio, Radio for Railroads, Radio
for Aerial Mail Service, Etc. Ele-
mentary and Advanced Classes, day
and evening sessions.

Nautical Academy established 1804;
Radio Schooi, 1920

CAPTAIN F. E. UTTMARK, Principal
Write, call or phone jor ilustrated
booklet,

8 STATE ST., NEW YORK, N. Y.

Facing Battery Park, N. F.
Telephone, Bowling Green 8079

NEW YORK

Por Radio -~ — UTTMARK’S - —* For Navigation

'1llllllllIlIlIllllIIlIlllIll[IIIIlIIlIIlIIIIIIIIlIIIIIIIIIIIIIIIII[!IIII

TG HH EHETUTRH O UG U T

The

WIRELESS EQUIPMENT
COMPANY, Inc.

Furnishes all kinds of relia-
ble radio apparaius at lowest
prices. Send for latest bulletin
No. 131D on new apparaius.
188-190 Greenwich St. New York

y THIS.MONTH’S SPECIAL
R T 8 Guaranieed Tested Galena, per box 25¢
Aerial Wire No. 14, Solid Copper,
Qrid Condensers

Murdeck Phones, 2000 Ohm..
Mardock Phones, 3006 Ohm

"Radio Testing Station
2% Sturges Street Binghamtoo, N. Y.

per 100 8Ge
B0c

Radio News for Nevember, 1920

What Are You Going
To Do About {t?

(Continued from page 302)

D L I

ment he should not expect a great deal, in
fact he should not be on the job at all
The harder the examinations and the nearer
they come to being replicas of actual opera-
tion under severe conditions the better it
will be for every one of us in the long run,
even though it does mean that we have to
pour over some books now and again in
order to keep pace with the times.

Inefficient and improperly trained radio
men should be a thing of the past, as such a
man cannot possibly cope with heavy traffic
under the fire of interference, no matter
what the schools claim. The same applies
to the fellow who horned in on a license
after serving some time on a temporary
permit. The ocean is covered with “lids”
and the only way to get rid of them is to
examine the whole bunch all over again ana
weed out the undesirables You can talk
your head off about a strong organization,
but the only way in which we can ever
expect to place ourselves in the proper light

is by the direct application of the golden.

rule: Step out of the liability column and
be an asset.

DEVELOPMENT OF ELECTRON
TUBES

By Marius Latour

The search for a relay without inertia
that would amplify very weak currents has
long occupied both physicists and engineers.
Nor is the idea of utilizing the electrical
phenomena in exhausted tubes containing
an excited cathode (in form of an auxil-
lary arc or an incandescent filament) of
very recent date, In recent years, how-
ever, the electron tubes have been de-
veloped to the point where they have as-
sumed great commercial importance, pre-
eminently in communication service, but
also in the rectification of small and mod-
erate currents and in measurement work.

The Austrians von Lieben and Reids, un-
doubtedly influenced by the work of Latous
and Weintraub, have, in 1911, designed
three-electrode amplifiers containing an at-
mosphere of mercury vapor. The engineers
of the General Electric Company in Amer-
ica have more recently constructed ampli-
fiers in which the vacuum, on the contrary,
18 pushed as far as possible. The Western
Electric Company has, on the other hand.
developed amplifiers in which the vacuum
is only moderate, but w¥ich contain an
oxide-coated filament for the purpose of
increasing the thermionic emission and
consequently the conductivity of the space.

Finally, in the years preceding the war,
German as well as American engineers
published a number of different circuit con-
nections for the three-electrode amplifier.
These publications undoubtedly anticipate
some of the work done in France during
the last few years. One must not forget,
however, that the amplifier of audion type
was little known in 1914 and that an exact
the01et1cal study permitting from an engi-
neering point of view the rational use of
the apparatus was not at hand. It was un-
der these conditions that the French Mili-
tary Radio-Telegraphy Department, under
the direction of Generai Ferrie, developed
the amplifiers needed in its service. Mr.
Abraham soon determined all the charac-
teristics of the tube and all its useful con-
stants. A special type was devised which
offers the advantage of simplicity, rugged-
ness and eheap marufacture.—Electrical
World, Sept. I1I, 1g20. :

A RADIO XMAS

Make this holiday season a radio one,
buy your apparatus mow bsfore the de-
mand exhausts the supply on hand, We
fill all mail orders promptly—and post-
paid too.

.0006 Condensers Grid ........... each
.0013 Condensers Stooping $ 35
2,000 Ohm Phones .. . 450

3.000 Ohm Phones ....
Adams-Morgan Rheosta
Genuine Auditrons 8.
Radio Service Audion control panels 6, aO
Small Portable Sets 7.6
Grebe Detfector and 2 step Amphﬁer 65 G()
Grebe CR2 6.00
Grebe CR3S Special .
224 V., “B” Ba.ttery
RORH Detoctor ....
RORE Amplifier .
Corwin Dials ....
RADISCO AGENTS

Radisco Colls—
RD 4

L. 0...... 0.70 LRD 175..... $1.15

LRD 100..... 0.95 LRD 550..... 1.65

LRD 325..... 1.40 LRD 1200 2.65
LRD 750..... $2.00

Tap Coils—

LRD 325 3...$1.70 LRD 750 3...$2.30
LRD 1200 3...$2.90

Coil centers plain ............. Pair $0.25

Coil mounting for Radisco Coils.... 6.00

Send 10c for catalog
Open Evenings Until 9:30 P. M.

KELLY & PHILLIPS

312 Flatbush A’anua, Brooklyn, N. Y.
Telephone Sterling 2380

Radio Apparatus
The Mutual Purchasers Asso-

ciation offers radio amateurs
membership that will bring
them co-operative saving on
all purchases of radio and elec-
trical apparatus.

3000 amateurs are now buying
everything they need through
this association, getting fast
service and co-operative buying
on the goods of all the radio
houses of standing, advertised
in this publication.

You can order any p-opulatr
radio part advertised in this
magazine from the association
and secure fast service and
saving,
Send stamp to Dept. 3 for de-
tails and hove your name én~
rolled as a wmember of this
co-operative associaiion with-
out cost.
MUTUAL PURCHASERS ASSOC]AT[ON
2 & 4 Stone St., New York City

RADIC APPARATUS

built to your specifications. Raw ma-
terial and parts. Machine work done for
experimenters, Get my prices before
buying elsewhere,

A. C. PENFIELD

CONNEAUTVILLE, PA.

HERE IT IS!

We Have It
Just What You Want.
Anything in  Wireless.
Circular sent upon request.

S. G. RADIO CO.

644 East 15th Street Brocklyn, N, Y.
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Gleaned From the Radio
Service Bullefin

IMPROPER USE OF STORAGE BATTERY

It has been brought to the attention of
the Burean that operators have been using
auxiliary source of power (storage bat-
tery), for the operation of audions.

The auxiliary source of power muist not
be uscd for any purpose other than that
required by section 1, act of June 24, 1910,
amended July 23, 1912

The battery must be kept fully charged
and ready for immediate use.

Any defects in the batrery or any other
part of the radio eguipment shouid he re-
ported to the master of the vessel imme-
diately.

Such neglect of duty on the part of
operators may be considered sufficient cause
for the suspension or revocarion of their
license.

INTERNATIONAL RADIO TELEGRAPH CO0.'S
RATES

The International Radio Telegraph Co.
has been authorized to charge 10 cents
per word {with no minimum number of
words), for ransoceanic and coastwise
ships which ply between ports, one of
which is move than 200 miles from New
York, effective October 1, 1920. This rate
applies to the Newport, R. 1., New London,
Conn., and Brooklyn, N. Y., stations of
the ahove-named company.

NEW INTERNATIONAL ABBREVIATIONS

This office is informed bv the Berne
Burean as follows:
Abbreviation—

QTC
Question—

Have yon anvthing
Response or advice—

I have something to transmit.

I have .one or more radiograms for

New signification of abbreviation QRU
QRU—T have nothing to transmit.

I have nothing for you.
OPERATOR’S LICENSE SUSPENDED

License No. 19544, issued at Philadelphia,
Septembier 20, 1919, has Dbeen suspended
for a ncriod of three months on account
of the holder of the license violating Ar-
ticle VI of the service regulations and the
Internationa!l Convention. The offending
operator in this case caused superfluous
signals 10 be transmitted.

NORMAL WAVE LENGTH

Every coast station open to general pub-
lic service is required to have a normal
sending and receiving wave length of oo
meters, and all general public service with
ship stations must be conducted on 300,
Goo, or 1800 meters.

The department interprets the radio laws
and the London Convention to require that
cvery coast staffon, excepting gencral and
restricted amatenr, shall have a normal
wave length of 600 mciers for use in case
of distress or emergency, and licenses is-
sued for such stalions so indicate.

The indication of a 6Goo-meter normal
wave length for a special station 'does nol
mean that the station shall use this wave
tength for irs nornael business. All radio
communication, other than general public
sevvice, must be conducted on some au-
thorized wave length other than 300, 600
or 1800 meters, but the station is required,’
wlien open and no special business is being
conducted, to listen in with the receiving
apparatus tuned to receive the Ooo-meter
wave length and must be prepared to trans-
mit on 600 meters if neccssary. i

The Radic Laws and Regulations, ¢di-i
tion of August 15, 1919, page 32, paragraphst
38 to 5o, inclusive, bear on this subject.
and paragraph 44 provides that all coas:
stations shall listen in at intervals of no
more than 75 minutes and for not less thar

(Continued an page 328)

to transmit?

Big Salaries

Wireless operators receive excellent
salaries ranging from $125 to $200 a
month and 1t is only a stepping stone
to better positions. There is practi-
cally no limit to your earning power.
Men who but vesterday were Wireless
¢Operators are now holding positions as
Radio Engincers, Radio Inspectors,
Radio Salesmen at salaries up to $5000
a year.

The Transmitter shown is the
celebrated Omnigraph used by
several Departments of the U. S.
Government and by the leading
Universities, Colleges, Technical
and Telegraph Schools throughout
the U. S. and Canada. Start the
Ommnigraph, place the phone to
vour ear and this remarkable in-
vention will send you Wireless
Messages, the same as though you
were receiving them, through the
air, from a Wireless Station hun-
dreds of miles away. When you
apply for your license, the U. S.
Government will test you with the
Omnigraph—the same model
Omnigraph as we furnish to our
students. Ask any U. S. Radio
Inspector to verify this.

FREE Post-Graduate Course

A one month’s Post-Graduate Course,
if you so desire, at one of the largest
Wireless Schools in N, Y. City. New
York—the Wonder City—the largest
port in the World and the Headquar-
ters of every leading Wireless and
Steamship Company.

The Demand for
Good Wireless Operators
Far Exceeds the Supply

The New York Wireless Institute will make you an operator—AT
HOME—in your spare time—quickly, easily and thoroughly.
previous training or experience required. Qur Home Study Course
has been prepared by Mr. L. R. Krumm, Chief Radio Inspector,
Bureaulof Navigation, N. Y. Radio experts able to impart their practi-
cal and technical knowledge to YOU in an easy to understand way,
will direct your entire Course. The graded lessons mailed you will
prove so fascinating that you will be eager for the next one.
instruments furnished free, will make it as easy to learn the Code
as 1t was to learn to talk. Al you will have to do, is to listen.

This wonderful Set for learning the Code furnished free with our Course

No

The

Travel the World Over

A Wireless Operator can visit all parts
of the world and receive fine pay and
maintenance at the same time, Do you
prefer a steady position without travelr
There are many opportunities at the
numerous land stations or with the
Commercial Wireless or with the
Steamship Companies.

FREE Insinmmenis

and
Texi Books

We furnish free
to all students,
during the
course, the won-
derful receiving
and sending sel
exactly as pro-
duced in the il-
lustration. Thiz
set is not
loaned, hat
given to all stu-
dents complet.
ing the Course.

Easy Payments

A small payment down will enroll
you. We will make the payments
so easy that anyone ambitious to
enter the fastest growing profes-
sion—Wireless—may do so.

Send for FREE Beoklet

Without obligating vou in any way,
send for our booklet “How to Become
an Expert Wireless Operator”—it is
free. Mail the coupon below, or postal
or letter—but do it today.

NEW YORK WIRELESS INSTITUTE
Dept. 22, 258 Broadway
New York City
F T RN RN O RN W R AT
New York Wireless Institute
Dept. 22, 258 B'way, N. Y. City

Send me free of charge, your booklet “How to
Become an Expert Wireless Operator,” contain-
ing full particulars of your Course, including
your Free Instrument Offer.

Address
City

Name
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HOOK 'ER TO YER BULB

The Most Wonderful Tuner in the World for  $10.00
Add Parcel Post—Coils only, - - - - 6.00

About four months sgo 1 purchased one of your mysterious 20,000 meter tuners. And today am copying
POZ—YN—NPM—MUU—LCM—IDO—OUL, Haven't had much Lime to sit in_but the.best pert to tell you
about this black box is that all this foreign stuff comes in on & 35 ft. aerial 35 ft. high on one end and 20ft,
on the other end. l1“m always ready to recommend the black box instead of any other indnclance made.
(Signed) ERNEST F. SCHWACH,
16837 Parkslde Ave., Chicago, Ik

KNOCKED DOWN AND ASSEMBLED CONDENSERS

Which kind do you want, Made for panel mounting er and send us his name lf he cannot supply you.
and are complete with scale pointer and knob. TUsed Canadian amateurs buy from local dealere or write
all over the world now and still golng strong. No us for nearcst decaler. Formica tops and bases.
C.0.D. orders. Add parcel post. Buy from your deal- Movable plates ars screwed on and not clamped.

11 plate knocked down................ ... ... $1.80
21 plate knocked down................. ... 2.25
41 plate knocked down.............. ... 3.20
11 plate assembled .............. ... ...t 2.75
21 plate assembled ............ ... . ..o 3.25
41 plate assembled .......... ... ..ot 4.25

Sold by your dealer or

TRESCQO—Davenport, lowa

Be a gport and send 5c for our Catalog. Foreign orders solicited. Canadian Amateurs buy
from Canadlan Dealers. All products licensed under Armstrong Patents.

ATTENTION AMATEURS

The only practical adapter

Price $1.50

RADISCO AGENCY

We make up sets to specifications

ﬂV\lED?

Dealers write for preposition

Made by the
AMATEUR WIRELESS EQUIPMENT CO,
1350 Prospect Ave., Bronx, N. Y.

Catalogue sent on receipt of 10c, which
may be deducted from first order.

10,000 Printed —

Radio Men —Concen- All Sold Out

irate vour Buylng _ THE SECOND EDITION OF THE
We can supply practically all types and

makes ofjappafatus on the market. GONSOL!DATED RADIO CALL BOOK

Let us guote prices on apparatus you may need. Waz  complelely sold ont within  six  weeks
rile foday. after 1t was published. The Third Edition will

FEDERAL RADIO & o e in and o buro 1o
RESEARCH LABORATORY

get a copy bLefore they are all gons.
20 Rush Street Somerville, Mass.

CONSOLIDATED RADIO CALL ROOK CO.
41 Park Row New York City

IMMEDIATE DELIVERIES LEADING MANUFACTURERS' PRODUCTS

WESTERN RADIO ELECTRIC COMPANY

ESTABLISHED

“FOR BETTER SERVICE TO THE WESTERNER”
550 South Flower Street Los Angeles, Cal.

Radio News for November, 1928

(Continued from page 327)

2 minuies, with the receiving apparatus
adjusted to receive a Goo-meter wave
length. The act of August 13, 1012, sec-
tion 4, regulation 11, requires general pub-
lic-service coast stations to listen in at in-
tervals of not less than 15 minutes and
for a period of not less than 2 minutes
with the receiver tuned to receive messages
of 300-meter wave lengths. :

INDEPENDENT WIRELESS TELEGRAPH CO0.’S

RATES

The Independent Wireless Telegraph Co.
has been authorized to charge 10 cents per
word, no minimum, at their New York
station (WSE) for coastwise and trans-
oceanic ships. This rate effective begin-
ning October 1, 1920.

Corresrondence

(Continued from page 300)

Convention an endeavor was made to se-
cure a talk by certain men of national
prominence. Mr. Hiram Percy Maxim
delivered a lecture on the possibilities of
the radiophone which was well received
by the amateurs on the Pacific Slope.

In the same issue of Ramo News on
page 175 there is a lecture printed on
vacuum tubes delivered over this radio-
phone by Lieutenant Ellery W. Stone,
U. S. N. R. F,, on June 23rd, 1920.

The music that is disseminated broad-
cast by radiophone has been heard 700
miles away, all overland and through
wooded and mountainous country and at
2 o'clock in the afternoon. Ships coming
into San Francisco harbor from the Far
Fast pick up this music over 1200 miles
out and hold it continuously until reaching
port.

No elaborate proposition is made within
the theatre for picking up the music, there
being used but a single microphone located
invisible to the audience. This problem is
considerably more difficult than by having
music sent directly into the transmiiict.

Neither a muluplicity of tubes nor a
large amount of power is used, as the
apparatus has been carefully engineered to
give tesults by full utilization of latest
developments in the radio art rather than
bv haminering the signals thru by brute
force.

The results mentioned above have been
obiained bv a power input of less than 1
kilowat. Certainly when you compare these
results with what is lknown to have been
achieved in foreign countries you will be
justified in tacking a nulli secumdi sign,
likewise a sui generis label under the U. S.
A. list of radio achievements.

An improved aerial construction is at
this writing being installed and will pos-
sibly be completed before you receive this
letter. We are operating under a tem-
porary license, our call being 6XA, our
wave length 1s 1425 meters. The orchestra
conceris are sent out on week days at
about 2.13, 4.00, 7.15, and g.0o P. M. and
on Sundavs at 11.00 A. M., all Pacific time,
New York time being four hours later.

With the improved aerial we are certainly
going to step over the Rockies, hitting the
ffth and ninth districts, and if a few of
the No. 2 boys do not get us they had
better get their apparatus repaired.

We recently reproduced the Sundav
morning concert of the California Theatre
at Letterman Hospital, located in the
Presidio, with three steps of amplication,
and the music received was louder than
the oricinal and fullv distinct, likewise
soundine simultaneouslv with its rendition
at the Theatre and unknown to the Thea-
tre’s audience, was enjoyed bv an andience
of anproximately six bundred convalescer:
soldiers at the hospital.

R. M. Krien,
Manager, Lee De Forest. Inc.

[
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THIS LADY WISHES ADVICE
fiditer of Rapio News:

I am writing to ask your reader’s advice
2hout sccuring a position in the radio field.

I am a young woman, and have had a
first grade commercial license for nearly
three vears. Last June [ had it renewed
and received a rating of 91.8% in my ex-
amination, the highest mark of any of the
ffteen men who took the “exam™ at the
same time.

1 had three months’ experience in the
Signai Corps as Radio Apparaius lnspector
and was honorably discharged scon after
the Armistice was signmed. My work was
ro give the final inspection to all govern-
ment orders of radio apparatus at the fac-
tory where 1 was stationed. .

After that T was a Reconsiruction Aide
in the Medical Department at U. S, General
ilospital No. 31, Carlisle, Pa.
wireless to wounded soldievs and was final-
ly discharged at my own request as [ de-
sired a vacation after eleven months’ worlk.

Now I find it almest impossible to get a
radio position _f-any kind in spite of my
experience just becausc | am 2 woman. |
would be willing to do anything in the
radio line or go anywhere, [ would like
an actual operaiing job best, but would be
willing to work in the laboratory or In-
spection department of a factory.

Do you think you could help me to get
such a position? Would it do any good
is easily adaptable to this arrangement. No
if T advertised in your mazazine? Would
you be willing to pubtish this letter?

If anyone could give me some advice on
this matter it would be greatly appreciated
by Miss Reciva G. TriLesTow,

Box 483, Sharon, Mass.

ANOTHER “KICK”
Fditor of Ranio NEws: )

I wish to take this opportumty to ex-
press my admiration for the wonderiul
magazine you put out in the Rapio News.
I have been a subscribed to your magazine
in the old days of “Modern Electrics” and
must say that you always put over the
goods,

Let the Rapio News keep up the goo
work and don’t digress from its Radio pur-
pose, and you will have a loyal bunch of
readers. I must say that I like the name
of Rapio News better than the old name,
as this puts the magazine on a higher level
‘which it well deserves.

wish vou all the hard carned success
you rightly deserve.
RoBErT CHANDLER,
1050 Riverside Ave, Evansville, Ind.

WHAT, AGAIN?
Editor of Rapro NEws:

For the information of Mr. G. C. Hal-
lett, whose letter appears in the September
numher of the Rabro News under the
heading “Who Was the First Lady Opr
Anyway, as well as for that of the young
lady who wrote “The Autcbiography of a
Girl Amateur,” I would like to say that
the Mrs. Turner to whom Mr. Halleit re-
fers, was pot Mrs. Turner, but Mrs.
Tucker, 1 relieved her for a few days
while she was working on the “Indian-
apolis.” .

Thus, another old timer slaps down his
aerial switch on Mr. Hallett.

R. B. WaLLACE,
1200 Asbury St., San Francisco, Cal

THIS BIRD HEARS “WAVES”

“I heard a ship last night.”
“What was his call?”
“Didn’t get it.” '
“Then how do you know it was a ship?”
“Why, T heard the waves.”

—W. F. Lauterman.
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Announcing The New 1921 Model

RED HEAD RADIO RECEIVERS
A Triumph in Radic *Phone Building

The Famous

ARLINGTON
TESTED CRYSTALS
The Acknowiedged
Standard in Radio
Detector Minerals.

It has been said by advanced
radio physicists that vacuum
tunes are na Iore sensitive

thhan ‘‘very goud” spols on
galena. TRundreds of testi-
monials naw 1n our files tes-

tify to the probalility of snch
a  statemtent.  These letters
come from users of Arlington
Tested Crystals.

Arlington Tested Minerals
have been on the market seven
years and are soid by reputa-
ble dealers everywhere. fach
erystal! is individnally tesied
and boxed in a lithographed
metal container. Imitations
are available but vou can be
assured of the original geun-
uine crystals by looking for
the signature “J. S, Newman™
on each box.

M A A Tested Galena, post-

paid ... 35¢
N A A Tested Silicon, post-
paid . 35¢

Mail Order Service

Qur mail order department is
prepared to make practically
immediate shipment on all ra-
dio apparatus of the following
standard makes:

Dngreskt Thordarson
Murdoe

Slanal Aqme
Grebe Mignen
Amrad And Many
Bunneft Others

Mail your orders to us and be
assured of real radio service.

$32.59
sat

“Red Heads” are
Rugged and sturdy as ever—but
even more exquisitely sensitive.
The same handsome appearance
—but wound to a higher resist-
ance.

The new

ready.

The same guarantee—we; 1ot you,
assume the risk.

For five years Red Head Re-
ceivers have held an enviable posi-
tion in the radic field.

The new model will maintamn their
popularity.

Detail: 1,500 ohms each receiver (3,000 ohms per
pair); cast aluminum backs; genuine Bakelite ear
caps, re-enforced cords with strain loops and posts;

phosphor bronze head bands. Money refunded if
Red Heads don't please you.

Price, prepaid anywhere, $12.50
complete set,
Catalogues Free on Request

The Newman-Stern Co.

1874-76 East Sixth Street

Cleveland, Ohio

These Distributors can supply “Red Heads” and N A A Minerals to Dealers and Experimeéntérs.:

DeForest Radio Telephone and Telegraph Co., New York.
Signal Blectric Co., Menominee, Mich.

J. H. Bunnsll Co., New York.
Lee DeForest Co., San Francisco, Cal

Audion Control Unit only $15.00

The X. & G. Wircless Supply Co., in its efforis lo place technically cor-

Tel
cal
ney
IL

ide:

Sx533 367,

Mol

Lion.
ard 4-prong tube), filament rheostat (10 ohms), grid condenser, grid leak,

t and reliable +wireless apparatus iwell withiu the price reach of criti-

amateurs, announces ils new Audion CTontrel TUnit, Type Al. 'This
v unit is absolutely reliable and can be used with every known cfrcuit.
is designed and bullt for cxacting service. It combines the very latest
ag in design with the best of material and workmanship. The cabinef,
has 2 highly polished mahogany finish and with its well
unied bakelile panel will add much to the aitracillveness of your sta-
The unit contains these inslruments: vacuuvm lube socket (for stand-

aurl filament switch, Panel has binding posts, suitably engraved in white,

for

fciy

Pr

supply vou,

secondary, tickler, phones, and filament battery. Whole back of cabi-

net swings open on hinges and thus permits easy inserlion of tube and
baiterics and complele inspection of the interior,

Tfficiency guaranteed,
money refunded.

ice $15.00, without tube or batterles. If your dealer can’t
order direet. Dealers: Write for proposition.

K. & G. WIRELESS SUPPLY CO.

Dept. 16B, 152 Chambers Street

New York City

Have you something to sell or exchange?

A classified ad in

Radio News will reach 40,000 for only 4 cents a word.
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CLAPP-EASTHAM APPARATUS
IMPROVED ANTENNA SWITCH No. 658

For the amateur who desires an efficient and smooth
working transfer switch we are pleased to recommend the
ene shown in the accompanying cut. This switch may he
used to transfer the antenwa from the receiving to the trans-
mitting apparatus and when in the latter position will close
the transfermer power ciremit, ground the receiving set and
start the retary gap. This instrument is of grained bakelite
thru-out, all metal parts heing
finished dull nickel. Prios $12.60

ROTARY SPARK
GAP No. 741

This Rotary Gap comprises a substantial iron casting, nished
in black, which completely encloses the sparking electrodes, largely
elminating the objectionable noise of the spark and removing the
Mlinding flashes which are quite injurious to the eyes. The motor
$r driving the rotating element is of the highest grade variable
speed, scries wound motor obtainable and, unless otherwise speci-
fed, is wound for 110 V AC 60. All electrodes are of pure cep-
per, the rotating member being patterned something after a cireu-
Far saw, rotating backwards so that there is an insantaneous break
and no tendency for the spark to “drag.” Variations of from ap-
proximately 2,000 to 6,000 rpm are possible and the rotor has
stxteen teeth or sparking prints. Price, §60.00

BALANCED VARIABLE
i{CONDENSER No. 800

The increasing tendency to-
ward compactness of construc-
tion in receiving and transmitting
sets requires a condenser pccu-
pying but a small amount of
panel space. Requiring but 3%
inches of panel when mounted
and being supplied in capacities
of .0006—.001 and .0015 mfd.
this condenser is especially suited
for panel mounting. Tn addition
to the abovc advantagcs the bal-
anced design of the plates ren-
ders its use in a horizontal pousi-
tion possihle, The construction
i of aluminum thru-out with
hard rubber insulating bushings
in the top and bottom bearings.
. . This condenser is nonnally sup-
plied unmounted with scale and knob, When desired for laboratory use a heavy brass oiltight
ease may be obtained at an additional cost of four dollars. No. F800, .0008 mfd., $7.50;
No. F800A, .001 mfd. $98.60; No. F800B, .00156 mfd.,, $11.50.

SEND FOR OUR No. M-12 MANUAL OF WIRELESS TELEGRAPHY

You should have it even if only superhcially interested. Arcund
about you every day you read of some inarvelous occurrence in which
wireless played a distinguished part. It may not he entirely clear
to you. The Manual will explain it. To the student of Wireless
Telegraphy, the Manual contains much that is indispensable to a
proper understanding of the art, A good portion of this is now
published for the first time—and consists of formulae, tables, dia-
grams, Federal regulations, codes, diagrammatic instruction for in-
stalling, maintaining and operating wiretess stations, together with a
complete list of up-to-date wireless instruments and acecssories, The
Manual contains 200 pages, fully illustrated on high-grade paper
stock with a two-color cover.

We ask twenty-five cents (§0.25) for it—give you a coupen
reeeipt which can be appiied on any order amounting to Five
Dollars ($5.00) or more.

Do not wait until some otler time, but sit down now and send
your name and address, and get one of the most comnplete. compre-
Lensive and reliable wireless pamphlets published.

MANHATTAN ELECTRICAL SUPPLY CO., Inc.

17 Park Place 114 8. Wells Btreet 1106 Pine Street 604 Mission Street
NEW YORK CHICAGO s§T. LOUIS SAN FRANCISCO

HAVE YOU SOMETHING TO SELL OR EXCHANGE?
A classified ad in Radio News will reach 40,000 at a cost of only
cents a word. Try one in the next issue!

MEMORIZE
CONTINENTAL CODE

RAD!O AMATEURS
Tudge for yourself what kind of RADIO
equipment you shall purchase, but remem-

ber that any piece that you seleet can be
procured from us at a saving to you pro-
vided it is dependable and effictent in oper-
ation.

We will ke glad to build equipinent of
special design Lo meet your requirements
if you ecan not find what you desire in
standard equipment. Let us hear from you.
We want your name and address so that
we will be able to keep in touech with you,
and we will send you descriptive bulleting
of new apparatus together with our price list,

Northern Radio Lakoratery
| Specialists in Radip Apeavetus
1 Maln Street Clyde, Ohio.

ALMOST INSTANTLY

Save the many woary weeks now spent pounding
the Code into your head with telegraph key.
Memorize Code before using key and subsequent
progress will be rapid. Get Wise, Ask for free
copy ““What They Say About It.”* Many report
having momorized entire Code fn ONE HOUI
and you ean do the same. Avold the labyrinth of
e Cods in Ita ABC sequeunce. Our Short Cut
Method i3 the stralght path to qulck success,

Complete Chart and full instructiens
FIFTY CENTS

C. K. DODGE

Box 200 Mamaroneck, N, Y,

Radio News for November, 1920

The Alexanderson
Alternator

A paper presenied before the Associated
Demented Radio Engineers ot Ipswich
on Jaky 23rd

T has been generally eonceded that the

most essential requisite for reliable

long-distance radio communication is a
wave of the undamped variety, Several
methods are in use for the generation ef
undamped waves, and the most successful
of these is the Alexanderson Radio Fre-
quency Alternator.

In the first place, this machine is manu-
factured by the General Electric Company,
and they are manufactured in such large
quantities that the G. E. Co. had to find
a simplified name for them, so they there-
fore called them just alternating current
generators, and painted them red. Now
this bright color has a very important ac-
tion on the operation of the machine, al-
though very few people are aware of it. It
is generally understood that ultra-violet
rays are produced by a very high-frequency
current., There is a horn gap situated on
the top of the alternator. This horn gap
is so located that it is in the center of the
magnetic field, and is completely surround-
ed by red

Now, Professor Snitchblossom, of the
Royal Botanical Museum, tells us in Bis
“Twenty Years Among the Bugs” of the
great attraction which the color red has
for insectivorous life, Now the frequency
of an insect’s wing is well-known to be
among the thousands. A piece of cheese
is placed on the horn gap in such a posi-
tion that the insects will fly around it. In
their frenzied desire to get at the cheese
their little wings generate an oscillating
current of tremendous frequency. This
carrent in ttirn has a refractory action en
the violet red color of the machine and
thus produces ultra-violet rays. These rays
are collected in a large basket by the Al-
ternator attendant and are turned over to
the Shift engineer. The Shift engineer
shifts the rays about, sorts them out ac-
cordine to polarity, weighs them, makes an
entry on the log sheet, and then dumps
them into a wash-tub-looking affair called
a magnetic amplifier.

Now this magnetic amplifier is one of
Mr. Alexanderson’s most important inven-
tions. It consists of a complete space in
the form of a circle, filled with two sets
of vacuums placed at right angles to each
other. These wvacuums act inductively.
therefore, on the field of the alternator
and cause an output onto the antenna. The
antenna used with the Alexanderson sys-
tem is called the multiple-tuned antenua.
This is undoubtedly the only antenna in
the world which is an aid to politics An
indication of this fact was seen when
President Wilson and Secretary Daniels
used it in their “Heart to Heart Talks [nr
Wavward Demncrats.” This antenna, ever
since its use bv President Wilson tn his
‘transatlantic telephone conversation, has
had the peculiar property of doubling and
even trebling the amperes a zood many
times. A complete understanding of this
phenomena is not available at the present
writing, but it is hinted that Christian
Science radialion meters are used at some
stations.

Probably the most interesting and cred-
itable part of this system is the device used
to increase the efficiency of the alternator.
Credit for this device is due a Mr. William
Clark, of Newark. New Jersev, U. S. A.
Mr. Clark immediately realized the value
of trained bugs to the Corporation. so hr
started along these lines. He figured that
after the common variety of June bucs
flew across the gan 347 times it was pow-
erless to resist the temptation to stop and
alight on the checse. Neow the result of
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such action is casily seen. The poor insect
is instantly electrocuted. Mr. Clark there-
{ore had to find a way to detract the bug’s
attention from the cheese; so upon investi-
vation he found that by slightly altering
the phase relation of the cheese to the
negative horn gap and by throwing pies
at the shift engineer he could make the
bug fly back and forth across the horn
gap 596 times. Now the frequency of a
June bug's wing is purelv a matter of
conjecture, It 1s rumored that the Gen-
eral Electric Company spent thousands of
dollars upon research work along these
lines and finally hit upon a method of as-
certaining frequency. They found a man
named Blanding, who rapidly became in-
terested 1n the work and sent him to
Marion. It is understood that Mr. Bland-
ing’s knowledge of the generation of in-
sectivorous frequencies 15 wide and ex-
pensive and at some later date it is hoped
to nublish some results of his work along
these lines—Samue! Curtis in World Wide
Wireless.

Electron Tube
Transmitter—

(Continued from page 279)

AR

thicir relative number of radio-frequency
oscillations per cycle the vertical lines have
heen so spaced that each one represents a
complete radio-frequency cycle.

It 13 not to be inferred from this dia-
gram that the trains of voltage waves ap-
phed to the rectifier in a receiving circuit
have an envelope precisely similar to the
exponential envelope shown here for the
wave-train transmitter from the spark set.
Nor should the assumption be made that
diaphrams of the receiving telephones,
when acted upon by a strong voltage im-
pulse lasting for one ten-thousandth of a
second, are distorted a proportionately
greater amount than when acted upon by
a weak impulse lasting for a thousandth
of a second. Undoubtedly, however, the
voltage impacts acting upon the telephones
are very much the more intense, tho last-
ing for a shorter time, with the wave train
of higher peak value, and it is possible
that this is the correct explanation of the
louder signal furnished by the logarith-
mically modulated wave train with simple
rectifying detector, If the same power be
radiated at long wavelengths it is quite
possible for the peak value of the logarith-
mically modulated wave train to be so re-
"duced in magnitude that the average value
of their square (which is the measure of
the output voltage of the detector) is equal
to or even less than similar values for the
sinusoidally modulated waves. It is likely
also that if the wavelengths of transmission
be sufficiently increased, the same results
in recejving the signals with a rectifying
detector can be obtained with the tube
transmitter as with a similar spark trans-
mitter.

In summarizing the foregoing discussion
the following essential points appear:
(1) It has been found that an electron-
tube transmitter operated wholly from an
alternating-current source can be made to
compare favorably in operating efficiency
with a similar transmitter operated from
a direct-current source; (2) it possesses
the advantage of not requiring a high-volt-
age battery or generator; (3) the added
advantage over a continuous-wave trans-
mitter is that signals may be received over
limited distance with non-oscillating detector.

A more complete description of the ex-
periments made in developing this trans-
mitter, and of the theory of its operation
will be published at a later date as a Scien-
tific Paper of the Bureau of Standards.—
Journal of the Washington Academy of
Science.
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All amateurs can now purchase honeycomb coils direct from the
manufacturer. This means a substantial saving on each coil pur-
chased, without any sacrifice in the results obtained.
Qur price list covering various sizes will show you the advamntage
which this method of distribution gives vou.
PRICE LIST
Turns Price Unmounted
Y S $ .50
B e .50
B0 e .60
T .60
TOO e et e e b5
TBO ottt 70
20O © i 75
280 L e .80
300 ot 85
400 ot 90
BOG vttt 1.00
BOO © oot 1.15
T50 o 1.35
IO0D vttt e 1.60
E250 oot e e 2.00
I500 © 0ttt 2.50
Any of the above sizes will be mailed postpaid to all points in the
U. S. upon receipt of remittance,
To avoid deliy or possible loss remit only by Postal Money Order.
COTO-COIL CO.
87 Willard Avenue Providence, Rhode Island

FYOU HAVE A BEAUTIFUL FACE)

e UT YOUR NOSE? ' A
Iy i
)

Il

BEFORE AFTER
N THIS DAY anp AGE allention to your appearance | all times. Permit no one to ses you logking otherwire:
i3 an ebsolute necessity if you expect to make the|it W‘md;UUI:kYOUr‘;Vf;lgarfe[l Upon tha Jmpgessmn ﬁfeu
i ) conatantly maka res ¢ failure or suecess of yeur 3
thost out of life. Not enly should you wlsh to enpear Which {3 to be your ultimate destiny? My new Nose-
ag altractive as possible, for your own self-satisfactlon, Shaper, “Trapos” (Model %4) corrects now ill-shaped
ich is alons well worth your offorls, but you will find i
whiel Lo . . noses witbout operatlon, guickly, safely and permansntly.
the world In general judging you greatly, if not wholly, | Is pleasant and does’ not interfere with ome’s dally
by your ‘“looks,’” thereforo it pays o ‘“look your best'* at | occupation, bsing wern at night.
Write loday for free booklel, which teils you how lo correct ill-shaped moses without ¢ost 1f not satisfactory

\_M. TRILETY, Face Speciatist 1432 Ackerman Bldg., Binghamton, N. Y. /
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THE “LLINOIS” VARIABLE CONDENSER

The Condenser with “Star Spring’” Tens!on
MADE RIGHT—STAYS RIGHT

Hard Relled Aluminum Plates

These condeusers are made Ly a watch Ipe-~
chanic schooled in accurale workmanship, Per-
sonally we will meed no lntroduction to Amateurs
who have “listened in’* for “time’ and ‘‘weather”
from 9. ZS

Three Styles: No. 1. Panel; Open Typo
as shown; No. 3. Fully Encaa(d Aml Profiteer,
Less thau pre-war prices, Iully assembled and
tested.

5t
43 Platm, $3.50 5450 $4.75 satisfied.  Just return
23 Pla 295 3.95  4.40 condenger within_ 10
13 Plates 2.5 3.25 3.50 | days by losured P.P.
Sent Prepaid on Receipt of Price.
Except: Pacific States, Alaska, Hawali, Philip-
pines and Canal Zone, add 10c. Canada add 25c.
Foreign Orders other than Canada not solicited.
NOTE : Above Prices Effective November 1st, 1920,

The “ILLINOIS” is rapidly adding to the num-
ber of M3 friends, The bouquets they fling only
spur us io stilk more careful work, and more rigid
Inspeciion, Itis a matter of pride that among the
thousands of instruments sent out, not a single
complaint has been received of bad condition.
This may possibly be because every Instrument 1is
subjected to the scrutiny of ihe “old man’s”
eyeglass.

Now we will take you into our confidcnee, and
tell you the reason for the above slight cha.ngo in
price. We know more about manufacturing costs
than we did when we started. Then, thero have
been sharp advances in the cost of materials | in
some cases nearly 100 per cent.

Agaln the difference in the price of the various
sizes and styles were originally based almost en-
tirely on the ditference in material. Experience
has shown that as the number of plates increases,
the labor of assembling and adjusting Increases
in a much greater razio. For this reason the
siight advance wo make in the new list is in the
larger units; the smallest remaining unchanged,

Patent i3 pending on the ““Star Spring” featurs,
which has been very valuable. The action of thia
spring preduccs an unvarying frietion that holds
the “rotor” in any position lo which it may be
set, and at the some time automatically centers
the plates in relation to each other, and prevents
any possibility of “endshake.”

The plates are in proper relation by construe-
tion, and will remain se, obviating any necessity
of readjustment. Once right, always right. Once
mounted on your panel, there Is one thing that
you can depend upon to never give you trouble.

We again thank our friends for their letters of
generous appreciation.

Kindly note: e issue no Catalog, and make
ne “trade discounts”. We set our prices ai the
lowest limit, and leave the “middle man” out for
the sole benefit of the “‘consumer”,

G. F. Joknson, 625 Black Ave., Springfield, IIl.

yle No. 1 No, 3 No. 3 | Money haekx if not |

PACIFIC COAST
AMATEURS

Amrad Gaps..........
Magnavox ........
Electron Relays....
Moorhead Vt's...........
Transmitting Tubes.. . ..
Amplifying “Transformers. ... ... 5.00
2-Stage Amplifiers....... R 40.00
Andion Panels. ... ooueinieennn.. 15.00
e stock Radisco-Bumnell-De Forest-Murdoch
apparatus—and others.

NORTHWEST RADIO SERVICE CO.
609 Fourth Avenue, Seattle, Wash.

Audion Control and
Amplifier Panels

Neat, Efficient, Low Priced
Send stamp for circular or 5c for catalog

20th CENTURY RADIO CO., Greenville, Pa.

The Protessional Operator’
and The Amateur

By Claude Cathcart Levin

HE gulf between the professional op-
efator and the amateur is a wide one
despite 1deas held to the contrary.
And as the “big game” tends more and
more to become a profession and a life

work with a future to it, the gulf widens

instead of becoming smaller.

The reasons for the above are many and
well fouuded and the fact that a distance
separates the two is nothing to the dis-
credit of either.

Most of the professional operators were
originally amateurs and it is to be noted
that for the first six months after entrance,
they remain amateurs at heart. A short
time after a man becomes a professional
operator, he soon learns that the main and
most jmportant part of his duties are tele-
graphic instead of technical and that his
worth will be judged by the radio superm—
tendents by his abilitv to “handle the stuff.”
This is especially so if he is to operate on
board a passenger liner where the passen-
gers and ships business makes quite a re
spectable total during a voyage. -

Unlike most of the other machinery
aboard, the radio set must not be put ow
of commission unless it is absolutely ncees-
sary tn malee vital repairs. Down in the
engine room they can and must be con-
stantly ove1haulmcr the machinery even
though it is in fau‘ly good condition, and
there are “duplicates for most of the im-
portant units, even to the main engines
when there ave twin screws. KEven if the
vessel should be compelled to stop to effect
repairs, it would be in no great danger
but a racdio set out of commission for even
a short time causes great anxiety on the
bridge. Consequently the natural inclina-
tion of the operator to keep his set in tip
top repair is somewhat discouraged. This
does not mean that the operator must not
go over his apparatus very thoroughly ai
regular intervals, but it means that he must
confine himself to only those repairs and
changes that are absolutely necessary. It
ts because of this that the sets are made
more and more “fool proof” all the time.
The great service companies that have the
contracts for the ships have large forces
of repair and maintenance men and the
apparatus is thoroughly gone over upon
a ship’s arriving and before sailing,

Another thing that tends to separate the
professional and the amateur is the fact
that the professional is in the game for|
a living and the amateur for pastime. Such
incidents as that which occurred a short
time ago when a New England amateur
made public the traffic over the Submarine
S5, hurt instead of help the profession.
For the reading public, when reading the
distorted press notices, Imagine that the
men who are paid to protect lives at sea
are not as alert as the bovs following their
hobbv. At least in this case, manv laymen
imagined and expressed it as their view
that the professional lads had heen caught
asleep while the amateur saved the day.

Operators on passenger ships are con-
stantly being told about young George so
and so back home who receives messages|
from Germanv, as well as from Africa
and Tapan. Oh George has not been bash-
ful at all about his receiving exploits and|
the passenger forms a mental contrast not
altogether in favor of the quiet young man
at the key, when informed that the ex-
cellent set ahoard has a probable range of
five hundred miles in daylight.

The men on the long, lonesome oversea
runs, however, fall back to the art itself
and their old “ham” days. IFor the single
operator on the cargo carrier has all the
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AS A FURTHER STEP IN REDUCING THE

H C of Radio Apparatus
We offer the

“RVAY AU[]I[IN Sl]L‘KET

Price, Each 75 cents
Specifications: Iase of pre-shrunken red fibre,
assuring non-warping, Size 2%” OD x 1%" 1D
x %% Thiek. Shell is of 13 guage polished Lrass
tubing, machine cut and glotted,  Contacts of
21 guage phosphor bronmze, %" s 5/18” self
cleaning (always), positive cenlacts. Contacts
are connecled thru four 3-43 round head hrass
machine serews, with two nuts ou each. Sockets
are all properly marked for connmections and are
individually tested to assure that every cne is a
perfeet socket before bheing shipped. Immediate
deliveries in any guantities; each.. 75¢

Postage exira, 3c Each

Anrd Remember
We sell ANY piece of ANY make of
apparatus, parts, suppiies, and raw ma-
terials on the INSTALLMENT PLAN.
Send 20¢ for “RVA” BULLETIN, Loose-
Leaf Binder and Bargain Sheet,

GREAT LAKES RADIO SUPPLIES C0., Inc.

Suite 6—First National Bank Bldg.

ELMHURST, ILL.

STANDARD RAD]O EQUIPMENT

EN sFFEODER L TEL.

URDOCK AL T
RANDES AMERICAN RADIO
URGESS AUDIO TI .
REBE CHICAGO RADIO LAB.
ENWOOD SPEC. DUBIL
E-FOREST TRESCO AND OTHERS

U. of 1. SUPPLY STORE, Inc.

627-28-31 SOUTH WRIGHT STREET
CHAMPAIGN, ILLINOIS

Balanced, non-shorteircuiting, easily mounted
Prices $1.50 and $2.00. Circular for stamp.

Pclham Manor New York

SAVE 7timE

A full line of wircless apparatus Sets manu-
factured to order. A trial will convince yeu.

KINGS HIGHWAY ELECTRIC CO.
1412 Kings Highway Breoklyn, N, Y.
Tel. 2472 Coney Island

THE NEW PARKIN CONDENSER

HEAYY GRAY CARDBOARD TUBING
314" and 4” diameters at 25c per foot.
KELITE PANELS
Postave extra on all orders.

A. K. LAING, RADIO SUPPLIES

LEARN WIRELESS

at the largest radie sechool
in the Central States,
Modern complete equipment.
Expericnced insiruetors, Dor-
mitory in conmection. Stu-
dents may earn ¢xpenses if
necesgary,  Write today for
catalogue and full informa-
tion.
CENTRAL RADIO SCHoOL
Indepandence, Mo

OB LR RAARCChOR AN S

VACUUM-TUBES REPAIRED
Marconi—Moorhead—Audiotrons
Four Dollars Each, Postage Paid

Standard Grid Leaks, $1.25; Bases, 60c;
and Sockets, $1.00,

“‘THE DALTON LABORATORY
Dalton and BelvidereSts., Boston,17, Mass.

on) it
e S e

{ime in the world to cet out his pet pri-

ROLLER-SMITH COMPARY

Manufacturers of
Electrical Measuring Instruments
Meters and Circuit Breakers
16 Barclay Strest New York, N. Y.




Kadio News for November, 1920

vate stock and experiment. Lyons, Nauen,
Annapolis and the rest furnish their quota
of the world’s affairs to the men on the
ships plowing south of the line and in the
innely stretches of the ocean all over the
clobe. It is on these ships that the pro-
stonal again becomes an amateur, or
experimenter, as the name should be and
Just gathers thick on the official receiver
while special coils, bulbs, etc., drape them-
selves around the place and bounce mer-
tily around when ‘she takes one over”
and wallows in the trongh.

In conclusion T wish to say that the
+hinking experimenter is a man who is
thoroughly appreciated hy the professional
and the entrance of the latter into the
game is a thing to he desired. For the

zgood of the game now-a-days demands
only the best and the QRM lads are due
10 go.

g

The Audion—Iis Action
ahd Some Applications

(Continwed fromn page 282)

produces distortion of the speech currents is
10 that extent unftted for use in tandem
operation, because the distortion is cumula-
tive in the successive repeaters; and me-
chanical amplifiers generally, and even the
hest of that type, produce distortion.

A large amount of unnecessary secretive-
ness or mystery was for some time thrown
around the type of telephone repeater which
made possible transcontinental telephony.

A well-known telephone engineer has re-
cently stated that the audion amplifiers used
by the American Telephone and. Telegraph
Company are praclically distortionless, and
are commercially used in tandem operation
in regular installations, and were so used in
the first transcontinental line, which would
liave been impossible without the use of the
tandem arrangement. By actual trial over
cable circuits approximately one thousand
miles in fength it has been found that as
many as thirty of these audion amplihers
can be connected in tandem and produce ex-
cellent speech at the receiving end of the
line. This engineer is authority for the
statement that computation shows the atten-
uation of a cable circuit of this length to he
s0 enormous that if all the power received
on the earth from the sun could be applied
in the form of telephone waves to one end
of the line, without destruction of the appa-
ratus, the energy received at the other end
would be insufficient to produce audible
speech without the use of amplifiers; where-
as with thirty amplifiers used in tandem the
relatively minute energy of ordinary tele-
phone speech current at the transmitting
end produced speech in the receiver at the
opposite end which was both loud and clear,
the amplification due to such a tandem ar-
533gement of tubes being of the order of
10%.

The audion which has been evolved to
meet these requirements, most rigorous of
all its numerous applications, differs in
many details from the detector or the oscil-
lating audion. The presence here of gas
jonization sufficient to cause aporeciable dis-
tortion cannot be tolerated, neither must the
grid be permitted to he positive at any phase
af the cycle of impresst voltage. A hun-
dred other minor requirements, small, yet
Aifficult of realization, have been patiently
achieved by our telephone engineers, who
wow state that “‘the amount by which it (the
audion amplifier) fails to meet all the re-
quirements for a perfect repeater is so small
as to be negligible except under the most
rigorous conditions.”

The iflustration (Fig. 19) convers a more

{ Continued on page 335)

NEW

THIS MONTH
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Type 121 Rheostat

Suitable for table or back of
panel  mounting as  turned
aluminwmn cage, convenient bind-
mmg posts and 6 ohin vesistance
unit with all off and all on po-
sirions. Long bearing and special
esigned blade insure smooth
running  and positive contact.
Only occupies space 27 in diam.
on your pan¢l. No. 121A with
Type 116 Dial $2.50, No. 121B
with Knob and FPointer 31.75.

Type 148 Rotary Disk

The same style roter as used on
our famous belt driven gap, only

with hakelite center and brass
bushing to fit your motor shait.
Size is 434" dian. and 9/157
thick. This rotor being light

and periectly halanced will give
excellent results on any small
bigh speed motor. State size of
shaft when ordering, No. 14B
Rotary Disk $68.00.

Variocoupler Rotor

A earefully turned hardwood
form for the secondary coils of
variocouplers, etc. Size is 317
in diameter and 27 wide, No, 101
Rotor $1.00.

Type 5A Variometer

Made from Wilcox Variometer
parts, completely assembled as il-
lustrated, may easily be mounted
on panel if you wish. Wave
length range in average circuit
with coils in series about 175-450
ineters, XNo. 5A Variometer $8.

ALL PRICES POSTPAID

RELIABLE DEALERS
WANTED

{GIR G A M el T

333

SUCHHIR G ERRTE NI

- STANDARD

WILCOX PARTS

\4

Typeil0t Panel Switch

A beautiful and eficient rotary switen
for gewmeral use. Fornished in two

sizes. [’ radius hrass finish 40¢.
Nickel finish 50c. 15" radius brass
finish 50c.  Nickel finish B0c.

Type 102 Panel Switch

A compound switch consisting of two
electrically indepensient switches
mounted with concentric knobs. 114~
radius brass finish $1.10.  Nickel
finish $[.25.

Type 103 Panel Switch
A rolury panel switch which is double
pole and double throw. Will change
variable condenser from series to paz-
allel, ete. [Y¥” radius brass finish
75¢.  MNickel finish 850,

Type 184 Panel Switch

A complete unit for hack of panel
mounting.  The latest and best in
rotary panel switches. Betler look-
ing, more efflcient and essier to
wount. Compiete with Type 116
Dial and 6 contacts $2.25. Com-
plete with Type 116 Dial and 11 con-
laots $2.50.

Switch Contacts
Threaded shank contacts with beads
3/16”x%"—14 other styles in our

catalog. No. 112E Brass 2lsc, No.
12F Nickel 4ec.

Type 116 Indicating Dials
Of polished hard rubber accurately
engraved, filled with Dbrilliant white,
furnished vcomplete with knob and
bushing to &t 3/16” shafl, 90°
scale §-30 or 180° scale 0-100. 27
diameter $1.25. 37 diameter $.50.

Type 5A Yariometer Parts
Set No. 1 conlaing carofully turned =
wooden paris iocluding winding form.
Price 32.50. Set No. 2 containz all
parts including 3” Type 116 Indicat-
ing Dial. Price $5.00.

Type 14A Rotary Gap
The Dbest gap ou tho market. Belt

driven, well quenched, clear tone
and high cfliciency, Price $10.00.

i

i

HiTR

QOrder from this ad or send
five cents for cafalog. Al
prices Posfpaid.

We are prepared to make &p—
paratus to order or do any
kind of experimental work.

The Wilcox

Laboratories, Inc.

Manufacturers

Dept. G.

Lansing, Mich.

LA LLEL DD ER DD EEON ERYSRAO OO0 OO ERTRRCCORET AR RO DD ER N RN R0 T00 5

FACTORY GUARANTEED
! ALL SIZES
PROMPT DELIYERY

Snarging Benerators
Swilable for all lighting. Battery
Churging and Power
Reghirements.

sv.10amo. - $19.50

| 15v.. 10amp - $26.50
40v,6amp. - $31.50
110 v, 2% amp. $31.50
110 v, 5 ump. - - $52.50
#l 10 v, 12 awp. - - $52.50
il 110 v, 9 amp. $67.50
40 v, 25 amp, - - $67.50
3 110v,18amp. $116.50
& 40v.,.50amp. $116.50
i 110v,26amp. $156.50
110v,50amp. $238.50
& Movlag Picture firc $1 1 6“50

i Generzlor 64, 354,

Palyphase Motors

@ and 3 phinse, A. C., 220 v.

GO, 1750

% R.P.
1ar
0P
June
5HY

14, ©. 5p

and Bulfing 3106‘50 SHp . . $218.50

Noter -

wilh base sndd policy

Birect Current Matess.
190 or 220 volts, . C., shunt wound,

M., Complete  JTEO.R. P. M. With buse pulkey and

1/4 Fohine ot $28-50 ;
g S bek 528,50 /4 b
1ane . . $58.50
The - . - $8250

- $46.50
- $66.50
- $86-50
- $98.50
$116:50 3 WP

eslal Grindiag

with sliding base
wilh shiding base:

WRITE FOR GATALOC. BARGALXS IN MOTORS AKD GENERATQRS™ "ih dlifing ase

1/gnpise

nmn!cle, 018, plug and ulley

SPECIAL wt\smramcummomm i
r

& P, 1750 RP.M, d Eacil
; Ret. Val, M2

MNEY BACK

. \ 75% depsit reqeieed on allorders, Balanee C. 0. B. b
SHIPPING TERES: B St st 5o of Luding slached by reght.

MANUFACTURERS' DISTRIRUTER

CHAS. Y. JCHESTON, Box]16 , West End, Pittshurgh, Pa

* $ 1 42 50 LR P, repulsion Inductign

s 'H. P tegulsion induetfon

Single Phase Mofors
110-220 valtx A C,. 60 rycle,
1800 R J2. M. sith pulley

starLing hox. H, 2207, Inducti
R W Vi Vvomatmenn 28,50

H.P., 110 v. grindin

$28.50

I//2 E;:.j::ilntl]?n,.l'ull 7 $46 '5 0
Ha Bl s $54.50
i, P repuision indaction,

2 P $124_50 1 “Speciat Garage Motor

2 H. P regalsien indnetion

. $74.50
$126.50]
$146.50
$188.50
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RADIOTROINS

| | Vacuum Tubes J_

>\// for W
A Radio Detection and Amplification (N

THE RADIO CORPORATION OF AMERICA is pleased to announce the devel-
opment of a complete new line of VACUUM TUBES for general amateur or
experimental use. The facilities and vesources of the great Research Laboratories
of the General Electric Company have been brought to bear upon the production
of new types of Electron Tubes, two of which are now ready for sale

| 4 - Y
YA RADIOTRON U. V. 200 sz gas content detector and amplifier of unusual capabilites and of novel '
A ) . manufacture. It has been designed to meet an insistent demand for a N
F' LIST PRICE detector and audio frequency amplifier tube which operates from a single i

standard 221 volt plate bartery (18 to 2253 volts).
$5’00 Radiotron U.V. 200 is particularly adapted to amateur regenerative circuits
in which it provides more vuiform action than any vacuum tube yet devised.

NOTE—A special ‘A" or filament battery potentiometer for close adjustment of the plate voltage of U. V. 200, will be placed npon
the market shority.  Radiotron U. V. 200 requires a standard grid condenser and grid leak for best detectar action.

RADIOTRON. U. V. 201 is an unexcelled AMPLIFIER of the PLIOTRON tvpe, designed for J ‘

detection and for radio and audio frequency amplification. Normal plate

y{g} LIST PRICE voltage, 40 {two standard plate batteries). " Plate voltages up to Too may
AN

be used with increased amplification,  Amplification constant 6.5 to 8 ar }#&
H

Wi $6 50 40 volts, 8 1o 10 at 100 volts, Impedance, 15,000 1o 25,000 ohms at P
* 40 volts on the plate, 10,000 to 15,000 ohins at tco volts on the plate.
All tubes are manufactured to rigid specifications and fitted with standard four-prong bases,  Filaments oper-
ate off 6-volt battery with rheostat,
Deliveries to dealers begin December 1st.  Orders for small quantities can be filled from November 15th o,
LIST PRICES
Radiotron U. V. 200 . . . . . . . $5.00
\ | Radiotron U, V. z01 . . . . : . B.50 *J','
y/( Standard Vacuurmn Tube bocke( . . . . . 1.50 )\A\Q
A\ Standard Grid Leak-Mounted, 100,000 ohms to 6 megohms — 1.25 A
H r " Grid Leak Unit . . . . . - . .75 i
Grid Leak Mounting . . . . . . .50
Audio Frequency Iramrurmu— . . . . . 7.50
A complete line of vactium tube ACCESSORIES wre wot in manufacture and will shorily be available
DEALERS AND JOBBERS |
We have an especially attractive proposition for you. Write us at once.

I\
y
N The Radio Corporation’s tubes are covered by patents daied November 7th, 1905, January 15tb, 1907, and February 18th, 1908, as well as by
other patents jssued and pending. Tubes licensed for amateur or experimental use only.  Any other use will consiitute an infringement,
A

Address all orders or enquirics to
% l SALES DIVISION

COMMERCIAL DEPARTMENT, Radio Corporation of America
232 Broadwav, New York City

|
= o — Pami N P =
DG =NE = %
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(Continued from page 333)
vivid idea than any description of the thoro
completeness with which the American
Telegraph and Telephone engineers have
applied the audion repeater to the commer-
cial long-distance telephone service. It illus-
trates a typical group of repeater racks,
each rack carrying two complete repeaters.
This view was taken at one of the main re-
peater stations on the Boston-Washington
underground cable line, located at Prince-
ton, N. J.
The third and final part of this article
wil appear in ouwr December issue.

Club Gossip

(Continued from page 291)

the American
in Hartford

Word_ has been received from
Radie Relay League headquarters
that the county association and all its sectioms
have been officially affiliated with th¢ national
ovganiration and charters will be ferwarded at
once.

For the first time in the history of amateur
radio, the whole of the Untied States has been
visited by officers of the league. Hiram Percy
Maxim, president, attended a convention of the
west coast amateurs at the San Franciseo Radio
Club in August. J. O. Smith, traffic manager, has
been all through the middle west and southern
states and Kenneth B. Warner, secretary, is now
attending a convention of the central states ama-
teurs in Chicago. All of the national officers will
ptobably attend a convention of the New England
amateurs at Worcester the last of this month,
Issex county will be well represented at this con-
ventton.

At a meeting of the Lynn section recently held
a unanimous vote of thanks and aupport was
-given F, Clifford Estey, countf«' president, in
approval of his activity and results obtained and
he was instructed to continue his effort to build
the whole of Essex county into

HOOSIER RADIO LEAGUE.

The Hoosier Radio League heid its frst meet-
ing at the Y. M, C. A. recently, Seventeen How-
ard county radio amateurs were present., The
following officers were elected: Kenneth Schnei-
derman, presidentffi George Machin. vice-president:
Lrvin Middleton, treasurer, and Walter Lanter-
nian, secretary,

Mr, Maehin gave a short talk on the purpose of
the organization, in which lhe outlined the activi-
ties of the lcague for the coming year. He
stated that a careful study of the Government
laws and regulations rclative to amateur radio
communication would be made, and all members
of the Club would be expected to obey them.
New fnembers will receive instructions on the
operation of instruments and also on the code.
The fleague also plans to erect a station which
will be on exhibition at different times to acquaint
the public with the work that is being dene by
the amateurs.

A researcht eommittee was appointed their busi-
ress being to find the answer lo any question
&cl-n;erning radio that may be brought before the

u.

Anyone desiring to join will be considered as
charter member by enrolling on or before that
gime. Write to Secretary Lanterman, Hoosier,
R L., Y. M C. A, Kokoma, Ind.

ATLANTA, GA. RADIO CLUB.

Announcement has been made of a meeting
cvery Friday night of the Atlanta Radio Club at
the Georgia Tech Radio Station for a class in
radio work.

All memhbers of the Atlanta Radio Cluh who
cannat receive as fast as fe nwards a ininute are
requested to become members of the class, as
well as all youny men of Atlanta interested in
wireless telegraphy. The radio class will be or-
ganized for the summer session Friday night, The
Georgia Teeh Radio Station is regarded as one
%f t]he best equipped wireless stations in  the

outh.

ROCHESTER RADIO CLUB.

The Radio Club, composed of amateur wireless
operators in Rochester. reopened aectivities at a
nmieeting at the Central Y. M, C. A. recently. The
Club has been adjourned during the summer aon
aecount of unfavorable operating conditions.

The memhers have manyv plans for the winter,
including the building of a radiophone and the
estahlishment of Rochester as a regular station
on some of the amateur relay routes. This will
be made possible by the fact that several mem-
bers have sets of adequate power for efficient
relay stations. Visitors are cordially weleomed
at any of the Club meetings,

(Continued on page 236)
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Knock 'Em Dead
This Winter

Get A Benwood Disc.

Here is a real disc.

Give the old spark a chance. Tt will do the rest. Make
your call famous thruout the country. Gives a clear musical
note. The disc is a solid aluminum casting, true fo the
hundredth part of an inch.

Made with 4, 8, 10 and 14 points. Drilled for

any sige wmotor shaft. Has WIDE sparking

points that are tapered, thus giving the quick

break that is so much desired by those who know.

. Designed for 1 K. W. installations

Order from yowr dealer. He has thewm in_stock. If
not awe can ship direct and make IMMEDIATE shipment,

Specify sice of motor shaft when ordering,

Cor. 13th and Olive Sts., St. Louis. Mo,

THE BENWOOD CO., inc.
=i

The Corwin
DIAL

are now being used exclusively by the Radio
Distributing Company and are fast becoming
the standard for all manufacturers whose
radio apparatus is of a sSuperior nature and
Radio Men who desire the best.

ACCURATE INDICATION

When you want an indicating dial for supeérior performanee of accwrate
indication, buy the Corwin Dials, The finely black polished composition,
with radial lines and figures engraved in brilliant white gives an indi-
cation that can not be equalled by any other,

We are distrihutors of the better
class of radio apparatus and offer
a superior service on products man-
ufactured hy A. R. Co, Acme, Ra-
disco, Murdock, Radio Craft,
Clapp-Eastham, Moorekead, etc.

Made in two sizes, three and three
and seven-eighths inches in diam-
eter. This larger dial fills the pop-
ular demand for an indicator to
fit the standard one-guarter inch
shaft.

3 in. dial only, 75c.,, with Ten cehts bringe our latest cata-

knob, $1.30; 374 in. dial only, log to you, describing the above
$1. with knob $1.70. Sent dial and all standard radio ap-
postpaid anywhere. paratus,

A. H. CORWIN & CO.

Department B2
4 West Park Street

NEWARK, N. J.
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Supersensitive

US Apparatus

f & for every requirement. Let
D us design and equip your

Radio Laboratory.

WATCH this space next

¢ month for details of our 6-
volt 60 ampere storage Battery
and dealers who carry them.

Amateurs, Dealers, Radio
Clubs, Schools, the most ad-
vanced designs In modern
Wireless Apparatus are in-
Distributors for Grebe, De Forest, . - .
Moorhead, Ainrad, Murdock, Ainco, cluded in the Klaus line.

Acme, Radisco, Tresco, C-E, ete.
Let Us Serve You

KLAUS RADIO CO.

EUREKA, ILL. — 238 So. Jefferson St., PEORIA, ILL.

Just Two More [tems of Our
Wonderfully Complete Stocks

ARNOLD o2
LOOSE

COUPLER
$24.00

ical methods enables us to offer you

Both instruments shown here are

examples of the high quality goods “everything in radio” at unusually
which we carry. Our large volume favorable prices. Mail orders filled
of business combined with econom- promptly and accurately.

it== Trumbull Switch
R 600 Volts $4.00

-3 —new is. 1st. If those who sent 10¢ for
Present stock of catalogies exhausted—mew issue ready Dec, 0c
catalogue will notify us, their miorey will be refunded or abplied to mew catalogue, as desired,

AMERICAN ELECTRO TECHNICAL APPLIANCE CO.
Dept. E, 235 Fulton Street New York

ATTENTION!

British Detector developed during
the war is now being manufac-
tured in this country. Tube form.

Requires No Batteries
$3.50 Postpaid

Send for descriptive circular

STRATFORD AGENCY

576 Ocean Parkway, Brooklyn, N. Y. Ny, o <

,,wﬂ,fkiﬁﬁug--_hf
Bayestild

APPARATUS
and SUPPLIES

ROSE RADIC SUPPLY

604 Gravier St., New Orleans, La. :
Send 10c for Latest Catalog B

AD THE CLASSIFIED ADVERTISEMENTS ON PAGES
.&EO—SM YOU’LL FIND MANY GOOD THINGS THERE.
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(Continwed from page 335)

HAMPTON ROADS RADIO ASSN.

T. C. White, Jr., of Norfolk, Va., was elected
president of the Hampton Roads Radio Associa-
tion, at a meeting held in the Neorfolk Radic
School recently. Other officers were elected as
follows:

Vice-president, L. C. Herndon, Portmouth,;
secretary-treasurer, R. L. Hopkins, Norfolk; chief
of construction, H. L. Busk, Norfolk, and chief
operator, S, A. Rosenthal, Norfolk. They are
named for semi-annual terms.

Mr. Van Nortrand, U. S. radio inspector, whe
was organizer of the association, which promises
to become one of the lcading radio bodies in the
country, has begun a series of lectures for be-
ginners and advanced amateurs and all members
are urged to attend the meetings to hear these
addresses. Also, all persons intcrested in radio
work are invited to join the associatign.

At the meeting, aside from discussion of im-
portant matters and transaction of routine busi-
ness, steps were taken for the prevention of un-
necessary interference with radio messages, caused
by local work as well as by ships. The schedule
to be followed for communications was arranged
as follows:

7 to 10 p. m.—local work only.

10 p. m. to 6 a. m—long distance work cnly
(from 50 to 4,000 miles or more).

6 a. m. to 7 p. in.—free ether for all communi-
cations and testings,

In abiding by this schedule, it is said, the
members of the association will greatly help the
relaying and handling of wireless messages. The
next meeting will be held in the old ¢lass room
of the Norfolk Radio School, Main and Atlantic
Sts., Norfolk, Va.

ALBANY RADIC CLUB.

The Albany Radio Club at a recent meeting in
the Y. M. C. A. initiated several new members.
After the regular business the Club went to tbe
electro chemical laboratory of the Shatlon Manu-
facturing Company where the construction of
rheostats was demonstrated by Harry Mulligan
and the winding of feld coils explained by Mr.
Arnold of the General Electric Company.

PORT JERVIS RADIO CLUB.

At a meeting held at the residence of T. H.
Willers in Matamoras recently, a radio club was
formed by the radio amateurs of Port Jervis and
vicinity, The Club will be known as The Radio
Club of Port JFervis. Meetings will be held on
Tuesday night of each weck at the residence of
Mr. Willers. Code practice and radio topics
will be the main feature of the meetings. Some
of the membcrs have aiready receiving sets, whick
were constructed by the owners, and those that
have not sets will build or are building them. The
present membership consists of T. H. Willers.
William Slater, R. Halsted, R. Whittington, R.
Wohlsclieidt.

TRIANGLE RADIO CLUB.

The Triangle Radic Club is a new club formed
by amatcur radic operators in Rochester, N. Y.
The officers are: President, Hugh Stevenson;
vice-president, Victor Martin; secretary, Thomas
J. Whalen; treasurer, George Hall; publicity
agent, J. K. Marcus. Meetings are held in
the liomes of members. Much interest is he-
ing displayed in the new vacuum tube whieh is to
replace the crystal detector. The tube is sald toe
enable the operator to get messages from Eiffel
Tower, Paris; Naun, Germany, and other places
in Europe.

An amateur of Rochester may become a mem-
ber of the new c¢lub by passing 2 test. Dues are
25 cents a month, Amateurs desiring to join
should write to Hugh Stevenson, president, at
176 Benton St.

RADIO CLUB OF WESTFIELD, N. J.

These officers have been elected by the newly
formed radio club fo Westfield, N. J.: President,
Christopher Hobson; viee-president, Edward Hu-
bert; secretary, Donald Vervoort, and treasurer,
Leslie Payne,

The club is composed of young wmen and
youths of the town who arc interested in wireless
telegraphy and wireless telephony. All radio ama-
teurs not yet affiliated with the elub are invited
to attend the meetings which are wususlly held
weekly in the Prospect Strcet School building.
Permanent headquarters elsewhere are expeeted
to be obtained before the eold weather season
comes on and some very interesting meetings will
be held this fall and winter.

RADIO CLUB OF BURLINGTON,
I0W

The boys of the Radio Club of Burlington have
received a letter of commendation from J. W.
Sackrider, past admiral of the Mississippi Valley
Power Boat association congratulating them upon
the work done in conneetion with the regatta,

Admiral Sackrider wrote:

“I am scnding this letter in appreeiation of the
many favors shown the Mississippi Valley Power
Boat association at our frecent meet in your eity,
and I want to assure you that it is gratifying to
have had the pleasure ol letting you time “Miss
Toronto,” at whieh time she broke the world’s
record, and I hope that at some future meet, we
wiill he able to havc the pleasure of using yow
boys again.”
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WASHINGTON, PA RADIO CLUB,
A meeting of the wireless club of the Washing-
o Ifigh clvool was called recendy and the fol-
fowing officers were elected to serve this winter:

President, Thomas McNary; vice-president, Sam
Workman; secretary and treasurer, Charles Me-
Nary.

Thw club has the finest wireless set in town
set up in the school building and they expect
to get in some good work with it this winter.
Therc are appxoxnnz-te]v thirty-fve members in
the organization alrsady, aund wore are expected
to join. Some new cquipment is to he added to
the set and a license will be taken out by some
meimnber of the Club so that they can operate
as a registered send and receiving station,

SAN FRANCISCO RADIO CLUB.

A convention of radio manufacturcrs, the initial
conference of its kind on this coast, will be Leld in
San Francisco in the latter part of QOctober, it was
announced recently by tire San Francisco Radio Club.

The three-days’ session will open with an address
over a radio telephone to the convention hall

The instrument will be installed by the De
Forrest Radio "J.el:phone aud Telegraph Compans,
under the supervision of M. Klein. By radio,
tco, it is planned, dance mus:c will be furnished
for eutertainment.

Ll 2

The Man Who Stands
By

(Continued from page 259)

tne commander left the radio room re-
iterating that the vessel was sinking and
that all hands make for the lifeboats.

Goodwin contemplated the radio instru-
ments. Here was a situation he thought
when they would be of no use, He had
installed a four stage amplifier for receiv-
ing purposes, thus it was possible to receive
stations half way around the world when
he so desired.

In this particular case Goodwin as a
radio man was not particularlv useful. The
ofﬁcfus on the ship were too busy to real-
ize the vessel was not sinking. To locate
them in the tumuit raging below was im-
possible. Goodwin’s eyes rested upon the
loud speaking telephone which he some-
times used when certain passengers Te-
quested 0 hear music from an obliging o~
chestra in San Francisco. With tlus horn,
for it was little more, a phone being at-
tached to the mouthpiece, the signals could
be heard over a large part of the steamer,

Goodwin detached the phone and stept
from the room, te mouthpiece resting se-
curely hefore his mouth. Then in his Toud-
est voice, which sounded like a dull roar,
vet audible about the ship, he cried out
the news that the vessel was not sinking
and that the captain had become a raving
maniac  which accounted for the false
alarm.

After a few moments passengers heard
him. Thev stopt their mad rush and
listened. Officers heard and repeated the
information. Graduallv evervone knew that
2 dreadful hoax had beeu plaved on them.
The engineers returned to their duty, the
fires were replenished and soon the vessel
was again moviug.

Then after all was again quiet the re-

sult was ascertained. No one had been
killed. Many were injured, however, and

some seriously so ihat the ship’s doctor
became a busy man.

The captain could not be found. Tt was
supposed he had jumped overbeard in his
maniacal panic.

Sundown found the ship was in com-
plete order and the night passed quickly by.
Day bhroke and the ocean awakened as an
obedient child not vet ready for mlsch1ef

That dav was a busy one for Goodwin
Grateful thanks were comin~ from every
direction. All now knew who had saved
human life by a well controlled and quick
witted mind.

Then the next dav of the vovage dawned
gray and sultry. Clouds Dbid the sun and
a storm threatened. No one seemed to
care, not while the radio man rested com-
fart ahle hefore his apparatus—always ready
to stand by.

|

We Take Pleasure

in announcing the opening of a branch store
of the ATLANTIC RADIO CO., at 15
Temple Street, Portland, Me., facilitating
quick deliveries to Northern New England
amateurs. A complete stock of Radio Equip-
ment is available at all times.

Atlantic Radio Co.

very prompt service which

kind I have yet seen.

(Name

This Month

we

Panel in

Price

$12.00

Read This Letter

Rochester, N. Y.
June 30, 1920,

Gentlemen :—1 wish 10 thank you for your

FOUu gave me on

my last order and for your abllity to deliver
at once just what was wanted. Such service
a3 I received is so unusual that 1 cannot
refrain from tbanking you.
sent were all perfect and the best of the

The goods you

Very truly yours,

on request.)

vacuum tube units illustrated.

call your attention to the two new
Both

instruments are designed to incorporate the standard Vaouum Tube,
Engraved Bakelite :
Oak Base,

Price

“Bulletin 14~ 18 rage—

over 100 it
lustrations—sent upen receipt of

ten cents. A Rebate Certificate
good for 10 cents on first dollar
order is inclosed.

ATLANTIC RADIO CO.

Incorporated
MAIN OFFICE:
88 Broad St., Boston 9, Mass,

PORTLAND BRANCH:
15 Templa St., Portland, Maize

“IN THE GOOD

OLD SUMMERTIME”

You
Get

coming season.
ished instruments.

did not get that C-W set fixed up.
busy now so you will be in for the
We have parts or fin-

Only the best get our

list before buying.

DEALERS, if you are going to be ready for the Holiday rush, let’s

have your orders.
name 1n.
1,113,149.

We are going to publish our dealers’ list, get your
Qur apparatus is licensed under Armstrong Patent No.

Remember—"You may pay more but you caw't buy better.”

THE PRECISION EQUIPMENT CO.

Dept. A.

2437 Gilbert Avenue

Cincinnati, Ohio




SUITABLE
FOR EITHER
DAMPED OR
UNDAMPED
RECEPTION

REPLACES

THE

TWO STEP

V. T.AMPLIFIER

THE “REAUDIFIER” 1S ESSENTIAL IN THE
DEPENDABLE STATION

The REAUDIFIER is andoubtedly the best and cheapest means for secuting amplification,
The REAUDIFIER contains o hulbs, microphones or oiber commonly known means of
amplifying. The RFAUDIFIER is distinctively unew! Tt is (he last word in amplifiers.
Simply connect il to a single VT deiector panel, connect vour phones or loud speaker to
the REAUDIF1ER and you have ithe eqgual of a detector and a eoinmon two step VT ampli-
fier. No eritical adjustments. No bulbs to burn out. No batteries to buy. Only one knob
to adjust, and the frst cost is much cheaper than the VT amplifier and this cost is the
Only cost.

EVERY STATION CAN NOW HAVE A RELIABLE AMPLIFIER

If you now have a V') you can have an amplitier at small cost. If you have a VT with
VT amplifiers you can eut your operating expenses by installing a REAUDIFIER.

CONSTRUCTION AND FINISH THE BEST

Not only is the REAUDIIIER a hig utility but it iz alzsg a
handsome addition to any operating table.  You'll he proud of SPECIAL
yvour REAUDIFIER! 7The working parts are enlirely encloscd OFFER
in a cabinet cube 432 inches square. The woodwork is well sea-
soned hard-wood. beautifnlly fpished. The operating panel is - .
made of the best grade Dakelite-Dilecta accurately cut and highly As a special
potished. Al parts are heavily niekled and tle entire instrurent offer th EALI-
is a thing of beauty. Each RFAUDIFIER is guaranteed to DIF]ERlewRH li),e
give safisfaction for five years. sold fc:n* 33; £l

EQUIP YOUR STATION WITH A sold for §33 unti
REAUDIFIER AT ONCE Bery mot and save

Get in on the long distance relay work his winter. Uct the .
stgnals lowd! The REAUDIFIER will do it. 1li has proven the difference.
“hest by test.” Order yours today.

Send Money Order or Personal Check. DEALERS: —
PRICE OF GENUINE “REAUDIFIER” Complete $35

shipped prepaid ju United States.

THE C»S RADIO-ELECTRIC CO.

“Superiative Radio and Electrical Engincering Productions”

2916 NORTH 16th STREET, OMAIA, NEBR.

Write for Agency.

Insure your copy reaching you each month. Subscribe to Radic News—
$2.00 a year. Experimenter Pub. Co, 233 Fulten 8t, N. ¥. C.

Baldwin Mica Diaphram WIRELESS CABINETS

yap s

Amplifving Telephones Dlank Wircless Cabinefs are a new
I an effort to cwt dewn the ligi @idition Lo ssme Radio Afanufacturers’

cost of radio and to gatn the con catals but we have been building’

deviee and good will af all progress aivl selling blank Cabinets for months.

siye ainatensys, we are ohieving a re- We re the orizinators of ilie Drawes
duction on the nost sensitive wire Tottom Thnh Cabinet, whizh was, and
less seceivers on the warket, ihe stili 12, the best constructed and highly
Baldwin Mice Diaphragm  Tele pulished Ciliine: on the market today,

phones. Wien we commence] building these

Improved Type “LI"  The bizh narurasl Catiigiie
period of the small micu diayhiragm,  tu- auatity. workmanshiyn and finish. which
gether with other developments, make the has placc’ cuy Cabincets in a held above
Improved Type “]:’ especially receplive to contpetivio, md they will aor and can-
high pitehed noie ; mei be cluplicatcd ar our priees.

This model ‘lk,Elgllte) in weight than the Wien von huv ons of our Cabinets
original type “C” and is Jess .Au_wl‘(j to be- you onlyv pay for Quality—nat elaborate
come damaged hy caveless handling isi o not huy a blank Cahi-

we wroa new  stamdard for

Improved Type “E*’ net until Yau have 1. nI ouv  oulletin
(List_price $20) Our pI‘ICE %19 No. 101, Hiwite far ip=it's frec
St’\nda’jdg)NavyOType S 5 50
(List price 516 ur price §ib5.
Signal. that caonat be leard with the [E C Penn. Radio
hest types of ulre]c~> receivers of conwen-
tional construciion hecome easily readable }/, _,53, "”/ Appar“tus Co.
with the above inica diapliragm types. / e, Dept. RN.
The Kehler Radio Laboratories \\"‘\,\A Reads P
901 W. First S8t., Dept. R., Abiline, Xans, eading a.
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An Efficient ““Two-Way”
Listening Circuit

By Davip L. Mooge.

In dealing with the amateur radio sta-
tion of the present day, one can be pretty
safe in assuming two things: first, that the
amateur ‘_’opr” is not satished with simply
working,” or copying his brother ama-
teurs, but likes to keep in tonch with the
“commercials’ also. on their six hundred
meter wave; secondly, that he will require
a variable condensel in the primary of his
recelving circuit for amateur signals, bat
not for those of the commcrcial stations.

Many manufacturers of amateur receiv-
ing sets have apparently overlooked these
features, with the result that the average
wireless “fan” often finds himself with an
empty pocleethook, and a set that will not
copy the signals in the six hundred meter
neighborhood with efficiency.

The diagram herewith indicates a circuit
which will not only give high efficiency

7o gricd
5 cona

“Two-Way'' Switch Which HMas Proved Effec-
tive to Mr. Moore.

from 100 to 800 meters, but enables in-
stantaneous changing from a perfectly
tuned-in 200 meter station to one of 600
meters by means of one single-throw
switcl,

To operate these circuits, first tune, by
experiment or wave meter, the primary of
the recelving transformer so that the pri-
mary circuit will respond to 600 meter sig-
nals, with switch S closed, “shunting” the
primary condenser Cr. It will be observed
that closmv the switch also p]aces con-
denser C3 in the secondary circunit; con-
denser Cz always remaining therein. Now
by tuning the two secondary condensers
Cz2 and C3 se that their combined capacity
together with the induoctance of the sec-
ondary of the “tuner” will comprise a cir-
cuit responding to a six hundred meter
wave. the set will be in perfect tune for
commercial stations.

Now for 200 meter wave lengths, open
switch S, tune primary to that wave length
with condenser CI, and secondary with Cz,
condenser C3 now being out of the circuit.

A few experiments wiil soon determine
the proper capacity of all three condensers
for any two particular wave length, after
which thev need not be touched, for “listen-
ing-tn" work.

It should be observed that the lower sec-
ondary lead in the diagram should be con-
nected with the grid condenser circuit, for
if the other lead ‘is used the capacitive ef-
fects of condenser C3 are detrimental t
short wave work.

This cireuit has proved invaluable to the
writer, who, being an ex- commerclal op-
erator, likes to listen ‘to the “traffic” as
well as his amateur friends. It is hoped
that others will enjoy its convenience,

Spearks from the Radic World

Mr. Harold Hymans, formerly Radio En-
cineer in charge of the Radio Dept. of
the Snerry G\IOSCI‘DE Co.. has resigned and
is now connected with the Radio Service
& Mfg. Co., Lynbrook, L. I, as General
Managcer.
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\IN SALE

50 S

S 37730 ]
i

6

SPECIFICATION

Enclosed type, practically dust proof. Shunt weund.
Motor reversible. Constant speed. Carbon brushes,
Oil cups—self-regulating. Extra fine ccmmutator,
made up of 32 segments. Speed 1,800 R.P.M.
Bi-polar type machine.

No pulley. Size over all 414 x 5 = 614 in, Black

SPECIALLY
SUITABLE
FOR

110-Volt, Direct Current,
1/16 Horsepower Motor

.P. MOTORS

Japan finished casing. Shipping weight 15 lbs. Built for the Government by

Srlong A, st Send your order today.

Qur Price Robbins & Myers

2. 50 Slightly used, but we guarantee them to work perfectly. These |
L B . H
splendid, powerful little motors sell, elsewhere, for from $15 to $20. -

Don’t hesitate to take advantage of this unheard-of low price, at once.

For Homes, Offices, Factories, Farms

Complete Wall Set
Magneto Telephone

Western Electric Type

- This is a complete commercial telephone sta-
“Ttion. They were bought from telephone ex-
changes who put in Central battery types.
slightly used but guaranteed to be in Al
working order.

Wil worls perfectly at all distances up to 20

niles.
Long Distance Telephone Set— Cne station = ﬁ“ﬁ
Shipping weight, 15 fbs. ovv it isiioirvoennn.. $5° it
b d
LWO § ns R ﬂ
Shipping weight, 25 lbs. ... . ... $EE-GU

WIND YOUR OWN HIGH-
OHMAGE RECEIVERS

B This wire, which is so
| fine that over 45,000 feet
go in one pound, is used
for all high grade Wire-
less Receivers, We have
only the following few
spools left over. Order
at once. Tirst come, first
o, 44 B8, & 8. served.
Enameied Wire

Weight—Hundredths of ths,
40136114139138(28149]34129130136} 1 646122143
§ si’a’;‘é?.ﬁ‘sxé HEEERE]
%‘:;g[;’.): £zlng

Dou't send any Money! Simply seleet the
spool wanted and we will send it, or the next in
size, C. 0. D,

-]

=

wlo Bla

wi e
5 .

Amt. 2 2
o |

Ll

‘wstage or we will Send by Express Collect

Remember as always in our sales: First come, first served.

IMMEDIATE SHIPMENTS! B

Fy S e e L e e

The Flectro Importing Co., 231 Fulton Street, New York §

TS S L S L
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[Follow these adveriisements
cials in these columns.

issues.
by an accredited advertising agency.

December 10.

Classified advertising rate four cents a word for each insertion,
Name and address must be included at the above rate.

Objectionabie or misleading advertisements not accepted.

EXPERIMENTER PUBLISHING CO.,

NSNS ROANRIBGILSL N, SA RSN )BLLSA NS

OPPORTUNITY AD-LETS

every montl,

Reliable advertisers from

Ten per
Cash

all over the country olfer you their most attractive spe-

cent discount for 6 issues, 20 per cent discount for 12
should aceoinpany all

classified advertisements unless placed

Advertisements for the January issue must reach us not later than

THE CIRCULATION OF RADIO NEWS IS OVER 40,000

INC., 233 and 236 Fulton Street, New York, N. Y.

Agents Wanted.

(Books—Continued.)

News Correspondents.

Ten Gents Will Bring You & sample or the mk-
less pen. When dxpped in water writes a blaek
permanent ink. Lasts indefinitely. Your sparc
time is worth money. Qur propesition accoinpanies
pen.  Coldwater Pen Ce., 220 L. Sixth St, Cin-

cinnati, Ohio,
Man to Distribute Samples, civeulars, for “Foot
QOintment” mail or hand; splendld opportunity.

Write us today. Address The Elder Ca., 240

Parkdale, Puflalo, New York.

Books On All Subjects, New and second hand.
Send for latest mechanical and scientific catalogue.
The Bargain Book Store, 520 South State St.,
Chieago, I,

Help Wanted.

Stop Daily Grind. Start silvering wirrors, auto
headlights, tablewarc, etc. Plans free. Clarence
Sprinkle, Dept. 48, Marion, Indiana.

Aeronautics.

Earn $25 Weekly, spave time, writing for news-
papers, magazines. F).penence unnceessary; de-
tails free. Press Syndicate, 6865, St, Louis, Mo,

Earn §25 Weekly, spare thine, writing for news-
papers, magazines. Experience unnecessary; de-
tails free. Press Swndicate, 566 St. Lonis, Mo,

Printing.

100 Name QCards, leatherctte case, 75c.
509% profit.  $5.00 daily. Information,
Desk J, Station E, Philadelphia.

Agents
Wolf,

Radio League Members—50 name cards with
emblem of League printed, 45 cents; 100 letter
heads and envelopes with emblem, $1.75. Pyint
ing Arts Press, 483 Fast 24th St.. Paterson, N. 1.

Interested in Aeronuaticst Send for our won-
derful new shoot the shoot aeroplane glider. Guar-
enteed to fly. Mailed postpaid $1.00. Illustrated
Jeaflet of Broadfield toy aeroplane sent free. Do
they fly? Oh-Boy, Address Broadfield Flyer, Box
24, Hempstead, N. Y.

Instrument and Meter Experts wanted every-
where.  Qur graduates earn big money. We
train you to be meter engineer and hold i1espon-
sible position. Write for our Speeial Offer. Fort
Wayne Correspoudence School, Dept. 405, Fort
Wayne, Ind.

Build the Latest Aeroplane DModels, Exact
guplicates of those in use today. Accurate models
that fly are built from Wading River scale draw-
ings. Our new catalog completely illustrating each
individuzal model contains 52 pages of live in-
formation and 24 of the latest models, also a full
line of supplies for Model Building, Send 10¢
for your copy. Wading R:ver Mfg. Co., 672 II
Broadway, Brooklyn, N.

American Made Toys.

Be a Mirror Expert.
home at hrst;

$3-510 a day; spare time
no eapital; we train, start you
making and silvering mirrors, French nethod.
Free prospectus, W. R, Derr, Pres., 579 Decatur
Street. Brooklvn, N. Y.

Detectives Earn Big Money, Travel. Great
demand. Experience unnecessary. We train you.
Write for I[ree particulars. American Detective
System, 1968 Broadwav, New York,

Phonographs.
Build Your Own Phonograph. Big saving.
Blue prints, parts price list, instructions free.

Associated Phonograph Co., Dept, R-N, Cincin-

nati.

Patent Attorneys.

Millions Spent Annualy for Ldeas. Hundreds
now wanted. Patent yours and profit. Write to-
day for free hooks—tell how to protect yourself,
how to invent, ideas wanted, how wc help you
sell, etc. 301 Patent Dept.,, Ameriean Industries,
Inc.,, Washington, D, C,

Business Opportunities.

An Opportunity for Home Workers on smail
scale and manufacturers on large scale to make

American Metal Toys. ~Army, Navy, Machine
Guns, Cannons, Warships, Indians, Cowboys,
Wild Animals, Whistles, Bird-Whistles, Re-

other toys and noveltics.
Greatest chanee for industrious people to have
an independent business. Enormous demand for
cheap toys offers unlimited field and great future
all over United States and foreign countries. FEx-
perience or tools not mnecessary. Hundreds and
niore made complete per hour. Casting forms,
complete outfit from $3.00 up. We buy these
goods paying fixed prices. Attractive prices of-

ligious designs and

fered for painted goods. A strictly business
proposition. No one need apply unless he means
business. Booklet and information furnished free.

We have no sales agents and we warn against
worthless and eheap imitations. To Soldier
Manufacturing Co., 52 Union Square, New York.

Books.

Every Entertainer—I[Tere’s 2 valuable hook.
More than twenty real rough-rhyme recitations
with a playlet of Love, Remorse aud Revenge and
these big, immortal poems: Advcntures of Abe-
lard and Heloise,”” “Lusitania’” and “Miracle of a
Mother's Heart.” Pictures, 1920  Dazzler.
Please all; Get these Happy Howls, The Trend
Pub. Co., 652 Thirty-ninth St., Broeklyn, N. Y.

‘Why Pay Exorbitant Pricss for vour books?
20c. will bring you a wonderful little 64.page book
on electricity, magnetism, wireless and ete. De:
scribes fully bow to make many interesting and

instructive electrieal experiments including the
construetion of batteries, electromagnets, induc-
tion coils, a small dvnamec. motars, a current re-

and many

verser, wireless telegraph apparatus
others. Quality Book Shop, 506 S. Bth Ave,
Maywood, Tl

The Amateur Electrician. Packet size, 20z

(coin). Joe Tillberg, Prector, Vermont.
“Books for 8ale’”” Send stamp for list. T
Saal, 28 Buehanan St, S. 1, New York
Be An Expert Card Player. The Celebrated
Encysloped;a of games—price only 50 cents—tells

vou how. 7. R. Kerr, Box 291, Brooklyn, N. Y.

4 Books. Scer A, C Emmerich, Nativity,
Egypt, Cana., 20e. Klein Co., Brandon, Minn,

Subscription Agents—DBest magazine nroposi-
tion. Make hig money. Write for particulars,
Concordia Magazine, 9-A Water St., York, Pa.

Nature Facts married and engaged penple
should know. concisely given, 25 cents. Central
Sales. 601 Ninth Ave., New York.

Wanted-—Rack issues of Radin Amateur News
and Electrical Fxperimenter. Boston Magazine
Exchange, 109 Mountfert St., Boston, Mass.

A Great Rook, Seven wives. Seven prisons.
Price 50 cents. Descriptive eircular for stamp.
J. R. Kerr, Box 291, Breoklyn, N

Start Your Silver Fox Farm on monthly pay-
ments, For particulars address Stoskoff Black
and Silver Fox Assn., Montague, Montana.

Turn Your Spars Time into money for that
apparatus you want, Start a profitable, perma-
nent home business. Steady weekly income. No
investinent but wour brains and spare time. Posi-
tively no soliciting agency proposition. Write
{\?da§. Address Opportunity, Box 175, Fredonia,

1 Represent a Firm established 3( ycars in
high grade investment securities yielding 6% to
8%. Will eall and give adviee. Greater New
York and vicinity only. H. Fuerstcnberg, 404
West 43rd St.,, New York,

Substantial Manufacturing Corporation wants
capable men to establish branch and manage sales-
men; $300 to $2,000 necessary. Will allow ex-
penses to DBaltimore as explained. Address Mr.
Cternmer, 603 N, Eutaw St., Baltimore, Md.

If You Want to Sell or cxchange your farm,
uniinproved land, c¢ity property or patent, write
me.  John J. Black, 194th St., Chippewa Falls,

Postcards.

Everything in Postcards. Live-wirc list free.
Worth-while samples, 25¢c. Mention subjects pre-
ferred. Mutual Supply Co., Dradford. Pa.

Photoplays Wanted.

Write Photoplays; $50 to $300 eaeh; experi-
ence unnecessary. Will send free plan upon re-
quest. Los Angeles Photoplay Co., Drawer 677,
Los Angeles, Cal

Photo Developing.

Film Pack Developed and 12 prints furnished
for 85c., or roll developed and 6 prints made on
postcards witb fancy border design for 25¢, Phil
Lundsted, Cape Cottage, Maine,

Print Your Photos onr Silk, very beaunful and
attractive pictures. Send only $1 for package
of silk, prepared; postage prepaid. F. Iy
Elizateth, N. T.

Rubber Stamps.

Rubber Stamps Made to Order. McCaddon

Wis. Company, Zanesville, Ohio.

Heaglth. Stamps and Coins.
. Tobatco or Bnuff Habit Cured or_no ray; 31 30 Different unused French Colonies, 23e. Car
if cured. Remedy sent on trial, Superba Co., alog value, 65c. Austria 401.2, frce with ap-
SB, Baltimore, Md. provals. I. Samuel, 15 Putnam, Buffalo, N. Y.

Pyorrhea (Rigg's Disease—DBleeding or Swollen
Gums)—Hundreds have been helped by our suc-
cessful home treatment. Purifying, healing, pre-
ventative. Full month’s treaiment, consisting of
a very beneficial massage paste and an antiseplic
tooth-eleansing paste to be wused in place of your
ordinary dentrifice, togetber with full directions
for treatment, $1 postpmd Or write for free
Booklet “R.”" Pyorem Mfg Co., 432 Seventh St.,
Drooklvn, N. VY.

Stamps on Approval te applicants furnishing
satisfactory referenees. Big discount, Spencer,
204 Central Park West, New York.

40 Mixed German stamps, only quarter. H. S
Reynolds, Rising Sun, Md

James Porter Co., Richmond

100 Different 1léc.
Hill, N. Y.

500 Different 8famps, $1.40; 200, 80c.; 100,
13¢c.; approvals, Michaels, 5600 Prairie, Chicago.

Miscellaneous.

Special Offer—Over $50 worth of high class
musi¢ for 59 cents, Stamnp brings complete list.
T. R. Kerr, Publisher, Box 291, Brooklyn, N. Y.

Yearn Piano Playing By Ear in four leszons.
Complete eourse $1.00. Results guaraniced, Ster-
ling Systern Studios, Mount Joy, Pennsylvania.

Boys—Start a collection of propaganda issued
during the war; sets 30e. and 7%e. Loren Hurd,
Madison, Minn.

Electrical Tattooing Machine, $3, &5 and $7.
Catalogue for stamps. 1. H, Temke, 1019 Vine,
Exp.. Cincinnati. Ohin

Free—40 Different stamps on application for
approvals. Gordon Mallory, 1224 Leighton Ave,
Anniston, Ala.

Free—Twenty United Stamps with 60% approv-
als. Enclose three cents, Illini Stamp Co., 87
West Madison. Chicaga,

Song Poems.

Composing and Publishing Done. Send 35c.
for beautiful waltz seng. William Giles, Mausic
Studio, Blanchard, Wash.

Song Writers’ Mannal and Gulde sent free.
Contains valuable instructions and advice,  Sub-
mit song-poems for examination. We will furnish
inusie, copyright and faeilitate publication er rale.

Build Your Own Motorboat. Tnteresting work Knickerbocker Studios, 511 Gaiety Bldg, New
for boys. Send 50e. for a complete set of clearly Vork
drawn plans of a 21.ft, motorhoat or crulser in- i
cluding list of ipaterial required. A. Rank. 183 .
Grand Ave.. Worth Bergen, N. J. Sceme'ry fO'r' Hire.
Big Mail Free! Just send your name. W, E, Collapsible Scenery for all plays, AmeKa

Fitzpatrick, Box 732, Chicago, Tllimois.

Grain, Philadelphia, Pa,
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Stammering. (Wireless—Continued.) (Wireless—Coniinuted.)
2i-8tu-t-t-tering and Stammering cured at Individually Tested Galena Crystals. 4tc. evin Q. 8, T.—Amateurs! Y¢ lave o few 4\ estern
henie, fu.'il'_".lcnve hooklet free. Wall McDon- . Reynolds, Radio Station, Rising Swn. M. Llectric VT-1, $10; two [ifament audiotrons, $6.10;
nell, 121 Potomac Bank Blde., Wasl .. D. C. Selling Out—Audion cabinels, tubes, condens: Marconi and Moorhead VT.1 and VT2, $7.1
ers, turners, wire, switches, miscellaneous parts. Murdock 43 plate variables at old price, $5.50;

Electrical Supplies and Appliances,

mtorage
Cuaranteed two years.

Batteriaz 1or audion nlaments, etc
6 V. 40-60 amnperes. $106.

B V. 80-80 amperes $19. lininediate  delivery.
Dealers wanted. Williain  Schick, 2728 Cooper
Awe, Brooklyn, N, Y.

Water Locating by Mansheld’'s water finder is
interesting and profitable, Particulars from Td-
Mansfield & Co., 94 Victoria Road, New
irichton, England.

For Adwvertisers.

Don’t Experiment. White spacc is t00_coesliy.
Let Jacobus write your advertising. Letters,
5250, Jacobus Advertising Service, 41 Bruen
=, Irvington, .

Chemacals.

Chemical Supplies.
Send for list or state your needs.
mental apparatus. John Sheckells,
St., Baltiinore,

Send for Price List of Packcts.
supplies. Chas. Eberle, Phoenixville, Pa.

Specialty of dime packers.
Also experi-
1128 Carroll

Sets and

Correspondence Courses.

Will make audion panels to ottler.
4936 N, 12th St., Philadelphia, Pa.

Q. 8, T. Amateurs--Our special offer this month
15 the well known brand of “ACE” products, and
for one month we are giving 2 discount of 59
off list prices and we will ship all goods prepaid
east of the Mississippi, furthermore all are sold
with a money-back guarantee. We also carry
complete radio-phone equipment. The wisc mod-
ern up-to-date amateur writes to us and Jets us
quote them prices on the equipment they need and
practically every case they buy. We have yet
to have a dissatistied customer. Send in your list
and let uvs quoie you. Radie Mail Order Supply
Co., 533 West End Ave, New York City.

Good Radio Receiving Sets, $8.50 and TUp.
Panel transmitting sets, $30.95 and wup. Radio-
plone apparatus, wire, supplies of all kinds. Cata-
log GRR for two-cent stamp. Pocker code card free.
Jenkins, 923 Pureliase St., New DBedford, Mass.

Audion Control Unit—Bakelite panel on which
1$ mounted a V. T. socket, grid condenser, rheo-

R. A Krauss,

stat, grid leak, B bat, and six binding posts.
Price $8.00. Telephone cords, 4 and 5 conductor,
6 ft. long, at 45c. each. High potential mica
condensers, .002 and .005 approx. capacity at

$1.26 and $1.230 each. Postage extra. Maupt Elec
Supply Co., 2442 Ogden Ave., Chicago, 11

Tiollars Saved. All kinds of wused corvespond-
ence courses sold. {Courscs bought). Lee Moun-
tain, Pisgah, Alabama.

Noveltizs.

The Reliable Weather Prophet—sSend 10 cents
for me, hang me up. I will tell you when it
will rain or shine. Particulars for stamp. Na-
tional Specialtics, 32 Union Sq., New York City.

Genuine Indian Baskets—Wholesale catalogue.
Marion Gilhams, Tliehland Springs. California

Office Devices.

we Buy for Cash, Rebuild and well for about
half new price, multigraphs, addressing machines,
duplicators, ete. Don’t be misled by firms in-
fringing on our name. We ave the original Office
Tigvice Company, 154-C West Ran-lolph. Chicaun.

Triclks, Puzzles and Games.

Special—Big Magazine 3 months, magic en-
velope, 8 crackerjaels card tricks, package invisible
ink, mystocode, 18 funny love letters, fortune tell-
ing chart, vanishing coon puzzle and catalogue of
tricks, novelties, etc. Adl for 23c, postpaid.
Cirder *Combination A9, Hermosa Specialty Co.,
1027 N, Harding Ave., Chicago.

Telegraphy.

Telegraphy (both Morse and Wireluss) and
[tailway Accounting taught gquickly, Tremendous
demand. Big salacies. Great opportunities, Old-
est and largest school; established 46 years, All
expenses low—can earn large part. Catalog free.
Dodge’'s Institute, M. St., Valparaiso, Ind.

Wireless.

Storage Batteries, 8§ volt, Ud mupere hour, $52.
4 wvolt, 60 ampere hour, $22.  They are_ideal
hatteries for filainent lighting, induction coil op:
eratibn, motor car and motor_ boai, etc. Shipped
same day order reeeived. Peffer & Harkison,
Lemoyne, Pa.

Attention—37 enameled dial, raised graduations,
50c.; contact points with screw, 20c. per dozen;
extra, Wireless instruments, parts, ma-
rial. edueational books, etc. Price list ready.
ratton Electric Co., 215 Federal St., Greentield,
IMass.

Genuine Double Filament Audietren at $5.50
postpaid and insured to arrive in perfect condition
to any address, Your last chance to get the genu-
ine double Rlament audiotron detector, oscillator
nnd amplifier, vaeuum tube because the Audiotron
Uomipany are manufacturing the one filament type
only, and seliing them for $6. Remember all re-
strietions were taken off these genunine audiotrons,
‘der now and no more than three to one per-
,an To insure prompt shipment on samc day
vour order is received, then send only money
Srders to Audiotrons, Box 18, Station W, DBrook-
lyn, N, Y. ® .
T Amateurs—Get one ol our vacuum tube de-
lectors and amplifiers.  Vacuum tube defecters,
ronsisting of a standard vacuum tuhe socke:, grid
condenser, grid leak and rheostat all mounted_on
¥ Bakelite panel. Price mounted, $6.50. One
.tare amplifier same as above except grid leak
4 eondenser are replaeed hy an ampllfymg. trans-
former, §.50. Taf. Radio Co, 203 N. Main St
Wilkes- Barre, Pa. Detter “B” Rattcries, #1.25.

" Experimenters—Unused eguipment for sale, in-
rhﬁlzi:r?r: 2# 1" coils, 4 Edison wet batteries, 1/16
H.P. motor-generator, telegrnp_h keys, sounder,
relay, deteetor sl many other instruments. Write

5 . Thompson, 6546 Waodlawn Ave.,

for prices. L.
Chicago, IIL

Dead? Your “A” battery we mean. Always
ready if you use our D-B Battery Booster, Charges
your battery overnight for 10c. Soan pays for
itseif. Every amateur nceds onme. $15.00. It's
ready to ship you., Hi Co., Marion, Il,

audiotron  adaptors, 3%1.50 and otler bargains.
Write quick. The Coastal Radio Co., 301 Second
Ave.,, Asbury Park, N. J.

All Amateur Appiratus bought or made in ac-
eordance with The Radio Buvers’ and Builders’
Handbook invariably resells very profitably. Study
my June and July displzy advertisements in Q.
S. T., see why, and get your copy now. R, Clark,
Barnes Rd., Newton, Mass.

DeForest Honeyeombs and double mountings
20% off. Galena receiver $3. Marconi bulbs $G.
Control pancl $5. Coupler $5. Vibroplex $5.
Fixed condensers, variables, keys, detectors, sock-
ets, phones and other apparatus. Tarticulars for
stamp. James Zimmer, 81 Carman Ave., Lyn-
brook, N. VY.

The A & $ Radio Laboratory. Slightly used
wireless equipment at bargain prices. 4600 meter
loose coupler, $8.00; Holtzer Cabot phones, $6.00,
etc. 669 East 22rd St., Paterson, N, T,

Send Twenty-five Cents for plans of cemplete

crystal receiving set,  “Radio’’, 110 Park Row.
New Orleans, La.
Bakclite Panels, 3/16 thick,
standard switch knob-lever, 35c; switeh points
with serew, 2c; points with threaded shark and
nut, 3c. Few stamps brings catalog all parts.
Ele((::tric Novelty Shop, 10 Fifth Ave., Charlotte,
N. C.

23 ¢ square inch,

Welding.

Oxy-Acetyiene Welding Machiue, Geo. C.
Schemmel, Wapakoneta, Ohio.

Switeh Levers 50c., Audion control panels §10.
Two-stage amplificrs $35. Sets made to order.
Rhcostats, sockets, tubes, binding posts and all
standard radio apparatus. JTerome Haas, 2011
Atlantic Ave., Atlantic City, N. J.

Exchange.

For Bale—Range: Motorbike, new. $25. Cost
$55. Money refunded if not satisfactory, Donald
Nelson, 403 Beacon St., Lowell, Mass.

Bargains in Wireless Equipment. The follow-
ing materials which we list below are all produced
by well known makers of radic equpiment and
we oifer them at tle prices listed below for im-
mediate delivery from stock f. o. b. New York.
No ¢. o. d. orders or ordcrs less than $1.00 ac-
eepted.  Murdock head telephones with head band,
3,000 ohms, $4.85; No. 18 annunciator wire for
connections in 14 b eoils, packed in individual
cartons, per box, 30c.; No. 12 hard drawn antenna
copper wire, put up in eoils of 2C0 feet each, per
coil, $1.50; screw drivers, 334 in. long, 2 in. blade,
ebony handle, 8c¢.; 5 in. stamped pliers with cui-
ting off attachment, 19c.; 1inounting panels and
base boards for DeForest 3-panel beginners’ unit
sets, per set, $1.80; mounting panels and base
boards for the Delfaorest 6 panel audion unit radia
receiver, per set, $3.40; black Japanned shelf
brackets 8x10 for mounting panels and base hoards,
per pair, 30c; friction tape in 2 cz. rolls, wrappsd
in tin feil, per roll, 10e.; complete ground outlits,
consisting of one 600 volt 100 amp. Trunbull
switch on composition waterproof insulating base:
25 ft. of No. 4 gauge weatherproof wire; 8 one.
wire porcelain eleats and one ground elamp, $5.25.
Clas. Gilbert, 1415 Sedgwick Ave., New York Citv.

Amatonurs! We have a complete line of wire-
less apparatus, Send stamnp for circulars, G. L.
VWireless Supply Co., Arlington 1leights, lilinois.

Radio Operators—A set of warnings. ete., signs
needed in every amateur or commercinl wireless
station, printed upon durable cardhoard. Sent post-
paid for 20c. silver. H. S. Gates. “Radio Station-
ery,” 123 Richard St., Auburn, Rhode Island.

New Instruments for your set. Beginning
racio.  Try wus,  Audion panels, $13.30; loose
couplers $4.50 up; variometers, $5; oscillation
transformers, $10; grid condensers, 50e.; ampli-
fiers, $9 to $20; tuwers, crystal deteetors, phone
condensers, etc. Sets and instruments made to
order. Our motto is “play fair with the amatear.”
Write us vour needs. We quote you prices. Foot-
hill Radio Shop, Office 1117 Foothil St. South
Pasadema Calif. TFactory 1737 Mission 5t., South
Pasadena, Calif.

Amateurs’ Attention. We are now able to fur-
nish the famous new ‘“l"asco ITenevcomh Coil
Mounting”' for cahbinets or unit pauels. A few
zood points about these mountings, solid bakelite,
snlid construetion, expert workmanship, (ne tun-
inz, and no body induction since we employ our
neow  extension levers,  Satisfaction guaranteed.
We ship within 24 hours after reeeipt of order.
No ¢. o. d. Be a Fasco booster in your town.
Faseo Radio Apparatus. Mr. M. Schneider, 112
Weld St. Rochester, N. Y.

Panel Mounting Bargains. Tour 42 plite con.
densers, eapacity .001 with pointer, scale and knoh
$2.90 each, Fonr Perfection 10 ohm rheostats 75c¢

each. One C. R. 5¢ primary and secondary
complete with scale knoh and pointer $2.50.
Joseph Fairhall, Jr., Electrical Machine Shop,
Danville, TIL

Special—Complete set of variometer parts $5.
Variometer parts (wooden), $2.50. Audiotron
panels, $8. Double filament audiotrons, $6. Send

stamp for eirculars. G. L. Wireless Supply Co.,
Arlington Heights, Tllinois.

For Bale—DcForest audion Panel P-402, Thir-
teen dollars. Cabinet tuner with three Tresco
coils, range 150 to 20,000 meters, 3 Murdock con-

denser audion control mounted on 18”7 x 247
formica panel, $46.00. DelForest audion panel,
type P.500, $17.00. Thirty-five hundred meter

loose coupler, $5.00. Ilnapp dynamotor, type S.5.,
$5.00. Ray Thompson, Canton, S. I, Route 5.

Bargain—Receiving cabinet. detector, loading
coil, phones. Complete, twenty-ivc dollars. Call,
write. Joseph A, Courtade, 225 Kcent St., Green-
point, Brooklyn, N. Y,

Wanted—14K. W. Amrad (Quenched Gap. W.
Robert Dresser, Calals, Maine,

Will Trade 6-volt generator wnotor, %0 volt
alternating  nagnefo  generatar for wireless ap-
paratus. Jack LeFerre, 714 S. 20th St, Lafay-

ette, Indiana.

Wanted—Duck’s new  Nawy  type receiving
transformer in good conditinn in exchange for
new Savage .22 repeater military model, perfect

condition., A IHartman, Chittenden, Calif.
Exchange———o_w_s Foxeelsior motarevcle engine.
Lxcellent condition. Ready to run, for good

receiving cabinet and phones.
305 A St.. Lawton, Okla.

Exchange or 8ell—Tndizu notoreycle, one cylin-
der, 4 H. P. engine is in excellent condition, for
high class receiving outfit with V. T. or sell for
$45.00.  Ralph Petranek, Muscoda, Wis.

For Sale—Shect ~ilicon steel far transformer
cores. In sheets 25” x 8”. 10 cents per pound.
Emaller sizes at same price, Send us your needs

Edgar B. Cones,

giving sizes, we may have them. R, D. Weaver,
222 Wigeins St., West Lafavette. Ind.
For BSale—The lavze recciving set used Ly

Station 20R, as illustrated in a former issue of
Rapro News, consisting of Dctector and three
stage amplifier, all contrined in lsrge 18 x 2%
hardwood cabinet with Bakelite front panel, all
DeForest instruments, including full equipment of
eaeh cize of honevcomb coils. This outft 15 a
beauty and in perfeer working condition and cost
%250 to build.  WIil take $150 cash for same, or
send $50 and balance C. O. D. Guaranteed per-
fect condition. Selling hecause of installing radio-
audio set. Mugh Rohinson, No. 18 Walnut St..
Kevport, New Jersey.

Exchange—Mignon R. C. 1. universal crystal
detector, and buzzer for two .001 mfd variables
for panel mounting. G. K. Tyson, 605 W. Illinois
3t., Urbana. Illinois.

Tor Bale—Complete recsiving set. 3000 meter
Healcon ceupler, $19.00. Prands 2800 ohm hcad
set, $8.00: two Murdock .001 M.F. variable con-
densers, $4.50 cach; 104 plate balanced Navy type
variable condenser, $10.00; Halcun Audion Panel,
$15.00.  Andiotron Aouble filament detrctor userl
200 hrs.. $4.50; Marconi V. T. new, $6.50; V. T.
Dase, $1.00: Halcum 45-voit B haitery, 32.00; Mur-
dock antemna switch, $3.50; Marconi ITnading in-
dueant, 2R.50: R500 meter loose connler, $6.00:
tuning ceil. $1.50: 2 Murdock connection blocks.
28¢ each: 2 Murdock fixerl condensers, 50c pacl.
These articles have only heen used a little while.
(Thlc_fmost of set is new. John Bieeding, Saratoga,

ahr.

(Continued on pupe G513
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(Continued from page 341)
(Ezchunge—Continued.)

Sell Cheap—DeForest Receiver type tweo hun-
dred, Cost seventy-seven dollars. Complcte sct
koneycombs mounted. Pair Brandes Superiors.
Pair Western Electrics. Rotary gap Direct, Alter-
nating. Fifteen diai Omnigraph. Two, ten-Qhm
rheostats. Fifty fect ground wire, Charles Mae-
garmn, 250 Radde St, Long Island City, New
Y ork. -

(Ezchange—Continued.)

Radio News for November, 1920

(Ezchange—Continued.)

For Bale—1 set “Hawkiny Guides”, $6.00. 1
guitar, good condition, $8.00; 1 Marconi V, T.
(new), $5.00; 1 Mignon undampeéd wave receiver,
Cost $100, will sell for $46 less bulb and B bat.
Must sell.  Alfred Mihachik, Freehold, N. {.

I Have For Sale a double slide tuner, $4.GuU.
Also complete receiving set, $10, good for at
least 100 miles; good set for the beginner. Mec-
Laughlin, 530 W. 152nd St., New York, N. VY.

Qther

For Sale—$§12.00 Owmnigraph for 36.00.
New

radio articles. Winkter, 1332 Tirst Ave.,
York.

For Sale—Complete 1 K.W. spark transmitting
set, now used by Station 2QR, as illustrated in
former issue of Rapio News, consisting of 1 K.W.
Thordarson, Dubilier condenser, International
0OSC transformer, Clapp-Easthan rotary gap, line
protector, ampere meter, Theostat, echange-over
switch and key. Cost $180. Will take $130, com-
plete, $30 cash, balance . Selling be-
cause of installing CW set. Hugh Robinson, 13
Walnut St., Keyport, N. J

Bargain—Halt'kilowatt transformoer and  fuse
cutout, $10.00. 25 glass plates tinfoil, $2.00; 12-
volt storage battery, $10; Navy coupler audion
panel, $3; D, P. D. T. Half throw, $1.00; Heavy
key, 10-A,$1.60; Crystaloi, $1.75; Bran_des head-
set, $5.00; Omnigraph No. 2, $10.00; Acrial copper,
No. 12, $1.80; detector, 76c. Switches, copper
ribbon and sheeting and junk, complete, $48.00.
All ietters answered. J. Weaner, 402 So. Main

St., So. Bend, Ind.

For Bale—Arlington receiving transformer, $8.
Brandes superior phones, $4.50; Crystaloi _de-
tector, type Ad., $4.50; Turney buzzer, 50c

Joseph Vietor, 854 Burke Ave,, New York.

Radio Telephone D.C generator takes 30 volis
at 3 amperes; D. C. delivers 350 volts at 20 iniles,
for sale, $60. France rectifier, $10; % H. P.
Robins & Myers A, C. motor, $20. Write Ray-
mond Ulrich, 17 Courrier St., Rutherford, N. J.
Call or phone 8%2-R.

Hams—Navy type coupler in cabinet. Loading
cotl and condenser in same cabinet. Price, $138;
Radioson detector, $4.50. Both brand new. Never
\\}\sjedv Daryl NicClung, 1221 9th Ave., Huntington,

. Va,

Wireless Outfit For Sale. One-half K, W.
transformer, rotary gap. Large receiving cabinet,
Also aerial. Fred Miller, 1802a Vigtor St., St
Louis, Mo. -

Sell New $24.50 Amrad half K.W. quenched gap,
excellent condition, $18. Wanted: Large Dubilier
condenser. Must be in good condition and cheap.
Edward C. Jones, Jr.,, Fairmont, W. Va.

Here's Your Chance, Marconi loose caupler,
3500 meters, $16.50; fine 6000 meter loading coil,
$4.50; .001 variable condenser, $4; .0005, $3;
Electro %-K.W. transformer coil, $6; large helix,
No. 6 wire, $3; Crystaloi, $2.50; change-over
switch, $1; two 14” spark coils, $2 each; key,
$1.50; stationary gap, 50c; ‘“Model” printing
press, 67 x 97 chase, complete with new tvpe,
cases, composing stiek, rule, paper, $70. Wilbur
E. Gemmill, 132 Jefferson Ave.,, York, Pa.

Must Seil My Station. 43 plate Murdoek varia
ble condenser, $3; 23 plate Murdock, $2.50; De-
Forest three-coil loneycomb mounting, $2.50;
Western phones, $10; Western variable condenser,
$7; 3500 meter Navy type coupler, $15; Jove dec-
tector, $1; Murdock potenttometer, $1; brand new
V. T. 1, $6; 15-K.W. Packard, $10; rotary gap,
$12; Murdock oscillation , transformer, $3; key,
$1.50., You pay postage. Money talks. Joscph
Lapice. 1218 So. Harding Ave,, Chicago, Iliinois,

Wireless for Sale. List free. HMarry Tice,
Qak St., Newburgh, N. Y

" For Sale—New $40 Lyric Liberty corner for $30.
Edw. C. Schurch, 501 'S. Grand Ave., Bozeman,
Montana.

For Sale—Western Electric transmitting bulb,
$8.00; 10,000 meter coupler, $10.00. V}Jrite for
particulars. W, Schimels, 1430 So. Harding Ave,
Chicago, TIL .

Moving Picture Gameras,
23rd St., New York City.

Acoustican for Sale or Swap., W, Smith,
Rockaway Road and Grape St., Jamaica, L. 1.

Have Several Good Storage Batteries nsed only
short time. Will exchange for wireless apparatus,
B. C. Smith, Seymour, Indiana, Box 237.

For Sale—114" spark coil, $6.00; 4* spark ccil,
$2.00; glass plate condenser, 75c; spark gap, 75¢;
1,000 meter loose coupler,_:‘M.OO; Umversgl de-
tector (uses galena and silicon), $2.00; Galena
deteetor, $1.25 and .001 M.F. Murdock variable
condenser, $4.00. Write at once. Clinton Smith,
Wakeman, Ohio.

For Bale—Voltmeter. ammeter, lanse coupler,
antenna, insulators, rheostats, phones, detector,
switeh point—Ilevers, fixed and voriable condensers,
aerial and lightning switches. First $40.00 takes
everything., H. G, Reuther, R.R. 14, Dayton, Ohio.

For Sale—4000 wmeter receiving transtorme:,
crystal detector, 6000 meter long wave induectance
coil, 21 plate variable air condenser. Nearly new,

$20. Hetz, 3023 LEast

$13.00 for all. Hugo Reinbold, Edgemoni, .
Dak

Bargain — TLlectrical Experimenters, T\’Apm
NEws, Popular Mechanics, Motors, ete. ~Write.

George Pankovieh, 755 Franklin St, Trenton,
N.J.

Sell!
quarterly.

What've ant?

“Let’s Swap! Buy!
National Ex-

Whatd'ye want? Dime

change Mediwn, Detroit.
Will Purchase two Delorest tubular audion

adapters. H. §. New, West Orange. NI

Flrst M, O. for %20 take 1/6 H P.
G. E. male, and gap, $20 for motor alone.
Nerher, 41 Beattie Ave., Lockport, N.

Trade—QOne Electron Relay. 7 Dellnrest coils
with triple coil mounting. 3 Var. condensers,
3200 Ohm phones. For good Kodak with An-
astigmat lens. W, H, Millmore, 418 2nd Ave., San
Franciseo, Calif.

Wonderful Omnigraph with 15 dials, Iargest
size sell $28.00 at the Omnigraph Co., will be
sate with a sounder and telegraph key. Al for
$25.00. G. Martincau, 242 Stadacona, Montreal

Sell or Trade—Rlectra Importing Co. 27 snark
coil, gap, variable sending eondenser. and fixed
condenser for $18; Manhattan 800 ohm relay, $2;
Bunnell sounder, $2; Western Electrie Co. key,
$2; Weston Ampere meter, 30 amp., $2; Western
Electric Co. & 110-volt A. €. fan. §7: telep}.mjwe,
$2.  All cost $65 new. Will trade for receiving
instruments. Make offer. Nickolaus Mitchell, 235
S. 25th St., Paris, Tex,

For Sale~Nearly new 15 dial Omnigraph with
Morse dials Cost $26: sell $11, cash. H. A,
Moyer, Martinsville, New York.

Tathe For Sale. Goodell-Pratt lathe with at
tachments. New. Wil sell at good discount. V.
H. Laughter, Byhalia, Miss.

moter,

L A

For Bale or Trade E. I. Co. Nuen cabinet De
Luxe, Guaranteed in same condition as new.
[Has Dbcen used 2 months. Price, $35. Write
Box 284, Willisca, lowa.

For Bale—Transmitter—34-1W,  Thordarsoun.
Thorrdarson oil condenser: Chambers rotary gap;
Thordarson Q. T., Navy key, rheostat for rotary.
Set mounted in hardwood eabinet. In good con-
dition, $75 complete. Receiving transformer—
20,000 meter, $20. Other long wave apparatus.
One Goodell Pratt bench lathe, $25. Photos and
description on request.  Selling out to go to
§chool, Write Radio 9GK, Box 137, Ottumwa,
owa.

Bargain—Slightly used inotor driven auto hovn.

$3; G. 30-V., 10A. %-K.W., Id. C. generator
(without base), $25. Co:=. $60. Telcphone ring-
ers, $1.25; new Ford motomecter, $2.25, Writc
Paul Hofiman, Jackson, Mo. i
For Sale—Loose eoupler, 4000 meter. Hand
made. Walter Huber, Bunker Hill, Ill.
Sell—Professional coupler. $8.A0—never used.

Robert Hlolman, 637 East Mahanoy St.,, Mahanoy
City, Pa.

For Sale—One National automatic telegraph
transmitter, almost new. Srlendid  coanditinn.
Supplied with 26 Continental and 50 Morse ree-
ords giving over thirty thousand practiec words—

a bargain. Hill Gara Co.. Hillalaa, Texas
Wanted—An omnigraph § c» 13 dial.  State
particulars. Write Norris (Glasoe, Northfeld,

Minn.

For Sale—Complete qualitative chemical analv-
sis outfit; one-inch spark coil, $2.50; chemical and

electrical hooks; Erector electrical outfit, $3.50;
telegraph relay, $1; motors. 75c. Write F. A,
Fletcher, Warner St., Hudson, Mass.

For Sale—%75 I C. S, chemical Iabiaentorv,

never used, $59; 1 set Hawkins Guides, $7: 20,000
meier looce coupler, 215: 14 IKOW. Dackard teans-
former. $15: Thordarson 8 point rotor and stand-
ards, %£5: 2 LRD-3-1200, 2 LRD-3-750 Rardizco
coils, $7, all new; 120V-1.2A, DC generator, $5;
30 V-DC generator, $3. Ira F. Coon, 526 L, 4th
St.. Lockport. Tll., Box 333.

For Sale—Complete Arlington  receiving  sel.
divt cheap. Write George Conroy, Lake Geneva,
Wis.

Omnigraph. Nog, 5, hrand new. 23 dials. tnral
cost, $15.  Will sell for $9. Rochester Clarke,
Flizaheth City, N. C.

Genuine “Tupiter” Aerial Wire, Seven strandg
No. 22 solid copper. 1009 conduetivity, 1l4c.
per fnot, $12 per thousand. No C. O. D.'s. 15
pounds per 1.000 feet. Send nostage. Lee Al
Rates. 8§ Moen St.. Woreester, Mass.

Exchange No. 2 Ir. Ornigraph. $15.00 Delorest
Fixt Variable, $4: 2-23 plate variables, $3.50: each;
1-43 plate variable, $3.50; rlieostat, $1; coils, Nos.
L-25, $1: T.-25, $1: L.74. $1.25: L-100_ &1.35:
1.-250. $1.75; 1.-300, $1,85; 1-400, $2; L-750, $2.50.
Want regenerative reeeiver. E. F. Key, Charles-
ton., Washington.

For Sale—Vt. 1 with base. $5.00: Murdnel
2000-ohm set, $4; 27 spark eoil, produces 21",
$10: 2 to 20-volt variable transformer, $4; re-
generative cahinet eets 1 x B and K.I.O. loud, $13.
All A-1 shape. Money order starts immediate
shinment. M. Coates, 26 John St., Lockport,

For Bale—Complete amateur radio station.

Richard Bohannon, Boonville, Indiana.

Bargain—=20,000-volt oil condenser, $7.00; step-
down transformer, $3; mahogany cabinet, $2; de-
tector unit complete withk “B” vattery, $11; sen-
sitive audictron, ncw, $4.50; rotary dise, $1.50.
(1;_aul Barrett, 222 N, Dunn St., Bloomington, In-
lana.

Electrolytic Interrupter and % K.W. (rans-
former coil, $8; $22 mandolin, $15. All excellent
condition. LEar] Cook, DBernardston, Mass.

Compelled to Sell 1 Murduck 1500 meter coup-
ler, $10; 1 Turney vario variable condenser, $10;
1 Mesco detector stand, $4; 1 3000 meter Mur-
dock loading inductance, %2; 1 fixed condenser,
7be.; 1 Century huzzer, $1; 1 4" spark coil, $2.50;
1 Marconi gap, $7.60; 1 Tedcral amplifying trans-
former, $5. Write for particulars. Sold separate
or together, First money order takes the instru-
ments. All these instruments are in A-1 condi-
tion; having had hardly any use. John C. Blair,
Sound DBeach, Conn.

For Sale—1 step amplifier receiver in good con-
dition. 1,000 mile range, all variables mwounted
on bakelite front, other instruments enclosed in

mahogany cabinet, complete with two audiotron
hulhs B, batteries, condenscrs, coil, etc. Value
$110,00. OQOur price $70.00. One new 65 ft. aerial

completc with 4 strands copper wire, insulators,
etc., $8.50; new crystal panel detector, $3.75; new
variable air condenser, canacity .0005 M. E. D,
$5.00; Audion detector, $10.00, enclosed in cherry
wecad eabinet. Beecher Radio Club, Baecher, Il

For Sale—Complete 14 K. W. transmitter. Rotary
gap; Universal R L. C 5 receiver, detector and
phones. Sold as a set or parts. Write J. Wm.
Anderson, East Tawas, Mich.

Complete Receiving Set,
meter, loose coupler,

cabinet style 3,000
3 wvariable eondencers, 2
loaders, Marcani V., , resistancc soeket—grid
lealc B-battery and Murdock phanes, $60. Fred
Bohn, 152 L. 9ith St, New York City.

For Sale—Large used 220 V., D. C, fan, in
fair condition, $12. & new W-K.W., 5000-volt
transformer secondaries with directions for mak-
ing transformer, $4.00 each. Slightly used triode
amplifying transformer, $5.50. Small Knapp bat
tery wmotor, $1.75. Particulars for stamp. R. D.
Weaver, 222 Wiggins St.. West Lafavette. Ind.

For Salc—New 2,000 to 20,000 meter tuning
cabinet, $13.00. New 2,500 mcter selective eoupler,
cahinet type. $8.00. Lester Wertz, Temple, Pa.

For Sale—Mignon RW3, perfect, $60; Traco

coupler, $15; Duck’s No. 16X hydro-electric set,
$10. All for $80. Might trade, hut no junk
wanted. T[. H. Ransford, Dalton, Mass.

For Sale or Trade Mignon U, W, I. Un-damped
wave tuner, new, and T. D. I. Detector, cost
$60, scll $35 cash, or trade for two-stage ampli-
fier, W. H. Corvey, Fulton, Mo.

For Sale or Exchange. (German army 2000 ohm
radio headset for $2. Omunigraph $15 FEastman
Kodak for 27 eoil. Also Emnelinan Bros. seif-
heating gasoline soldering iron. Alex Serna,
Lehigh, Okla.

A Complete Receiver with Audion and one-
step amplifier mounted in single highly polished

mahogany eahinet, all metal parts nickel-plated,
for sale at reasonable figure, Also noiseless
14-K.W. transmitter complete with Murdock con-

densers and rotary but minus oscillation trans-
former, mounted in cabinet with glass doors. Must
be seen to be appreciated. Excellent opportunite

for Radio Club. Inspect week davs hetween 6
and 7:30 p. m. or Sunday morning. REdwin K.
Cohan, 601 W, 156th St.. New Vork Citv.

Wanted—Complete wireless outht, Must be in
good conditinn.  Give name of all parts and de-
tails, etc. ‘Will pay $50 to person selling out.
Jno. Sawickas. Station C, Worcester, Mass,

Sell—Developing apparatus, chemical aonparatus
and eameras. Send 2¢ stamp for list. Will trade
for wireless apparatus. Arthur, 3428 Lvergreen
Terrace, Baltimore. Md.

Exchange—~Powers’ moving picture machine and
films for two.stage audion receiving ontfit.  An-
swer by mail only. A. Washborit, 277 W, 1lth
St., New York.

Spark Coils with vibrators. $2.00; telephone con-
densers, $.30. Can he used on eoils; powerful
telephone magnetos. $1.75; plugs, $.50; telephon=
transmitters, $.745: receivers, $.50; 50 ohm tele-
graph sounder, $.75. Send for sample binding
post ard list of bargains, 10c. No junk. Sidns
Bernstein. 3262 Qgden Ave., Chieago. Til.

Sell—FErector set, $12.00; cherieal outlit, $23.00:
receiving sct, $16.00: high tension insulator, $4.00;
Tractieal Aeronautics, $1.50: Adeveloping outfit,
$5.00; model vacht, $25.00. Theodore Stahl, 628
MeKerchey Bldg., Detroit. Michigan.

For Sale—Audion psnel and bpmnigrapb. Write

for description.  Walter Johnson, 512 Mosby,
Richmond., Va.

For Guick Sale—DBenwood gap. new, $22.00;
14.H.P. motor, single phase, 1750 r.p.m., new,

$22.00; Omnigraph, good eondition, 4 Continental
dials, $8.00 Want Grebe ROR_K lwo-stage am-
plifier. Harold Smith, Charleroi, Pa.

For Sale—General Radio 169 Vernier, mounted
on 124A eondenser, $10. E. Otto. 2355 Concourse,
N. Y.
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BN e of magazine subscriptions expire this month! With the
tremendous advance of paper prices and labor it js
l E@ﬂs certain that ngarly all magazines will advance their
subsoription prices at least from 259 to 50¢.
BY GRDERING NOW YOU WiLL SAVE BIG MONEY, . . R
In announcing these wonderful prices it is with the absoiute : ] ) Publishers
knowledge that our readers are offered the lowest pricea for ) 3 : ¥ o )
standard Magazines that it is possible to obtain anywhere. : T W:H Ma!l the
Only by special arrangement with the publishers are »
these prices possible, but to talke advantage of them, Magazme
you must act quickly. Dor’t delay, do it now, This of- ) .
§ fer is so good that of necessity it must be limited in time. W & Direct From
&1 Just think of buying standard Magazines at reduced prices A / .
B in time for Xmas Presents, and they certainly make ideal Thetr Cwn
i gifts being a constant reminder for a whole year of a con- s Z
siderate friend. Just glance over our wonderful prices, and see Oﬁice to Youv
how we enable one dollar to bring you two doliars’ worth, and then
make up your list. When sending your order, don’t forget to state

where magazines are to be sent, But he sure you do it now. To-morrow means you may forget and lose this wonderful opportunity. All prices
quoted are for subscribers in U, S. A. only, Canadian and Foreign subscriptions require additional postage.

. 4 . '33“00' 0 Science & Invention ...%3.00 Our. Scienc:a & lnvent_ion .. .%3.00 OE,“-
l%‘;!szfaer %;::::: .O.n. ... 3.00 Pr?:e Etude for Music Lovers. 2.00| Price | Today's Housewife .... {.00( Price

$5.75 Regular Price $-—5_(;{3 $4.50 Regular Price ’ ! $3¢\50

: tion ...$3.00 0 Science & Invention ...$3.00 Ofﬂ' Sc?ence & Invention ...$3. 0}“‘
S e Ao 3200 | o || Eversbody’s Magarine. 2,75 | Price || Wireless Age....% 50| Price

Regular Price

Iustrated World...... 3.00 Delineator 2.50 Radio News .. 4v0un

— 1 $11.50 ——|$8.00

Regular Price .....$12.00 Regular Price $8.25 Regular Price: . 36.

Science & Inventions...$3.00 Our Science & [nvention ...$3.00 Our Eciez}ci}& Invention ... $3. I?f‘“'
American Magazine. ... 2.50| Price |[|McCall's Magazine..... 1.50| Price Oys LHE .a... ' 2 rioe
Woman's Home Comp'n 2.00 $3 5@

$?025 Regular Price
Science & Invention .. .$3.00

II-\“Aur computing  together lHustrated World. ..... 3.00
agazines listed separately. Radio N Weoeeoses. 2.00
adld Class Numbers before adio ews 2.0
title and multiply by 5, giv- .
ing our price to you in dol- Regular Price......$8.00
lars and cents.

Regular Price

Regular Price ¢.....%7.50

. . . Science & Invention ...$3.00
Write for Special Prices on .
iA_NY Publication not listed Field and Stream...... 2.50
1gre.

We will save you money Regular Price ......$5.50

Special Clubbing Prices of Science and Invention WITH:
Regular  Cur Regular  Our
Magazine Price Price . Magazine Price Price
Adventure ....$4.00 $6.75 Modern Priscilla.$2.00 $4.60
American .... 2.50 5.25 Munsey’s Mag’zn 3.00
Boys' Life .... 2.00 4.50 McClure’s Mg'zn 1.65
Christian Herald 2.00 4.50 Quting 4.00
Cosmopolitan . 4.00 6.75 Pictorial Review 3.00
100 Country Life... 5.00 7.75 Popular Science. 3.00
Current History 4.00 6.50 Radio News. .. 2.00
Delineator .... 2.50 5.25 | 120 Scientific Am’n. 6.00
Designer 200 4.75 | 70 Smart Set 4.00
Everybodys ... 2.75 5,50 | 15 Today's House-
Etude (for Music wife ........ 1.00
Lovers) .... 2.00 4,50 | 45 Wireless Age .. 2.50
Field & Stream. 2.50 5.25 | 40 Woman's Home
Garden Mag’zne 3.00 B5.75 Companion.. . 2.00
[NlustratedWorld 3.00 5.50 | 50 Youth’s Comp'n 2.50

SEND ALL ORDERS TO #CIRCULATION DEPARTMENT”

ERIMENTER PUBLISHING CQ,,Inc.

233 Fulton Street, New York City, N. Y.
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RADIO APPARATUS

Distributors of Reliable Radio Apparatus
to Schools, Colleges and Experimenters

All Over the

“PITTSCO”

The sign of service and

prompt delivery.

All we ask is.a tr_ial!

AMPLIFYING TRANSFORMERS

No. A-2 Acms mounted. .. 37.00
No. A-2 Acme semi-mounted . 5.00
No. A-2 Acme unmounied...... 4.50
No. 1G6A General Radio, mounted...... 7.00
No, 106A General Rndlo semt-roounied. 5.25
No. 1664 General Radio, unwounted. ... 4.50
No. Z-73 Clapp Tastham, mounted.... 6.00
No. Z-T3A Clapp Eastham, unmounted, ... 4.00
No. 296-W Federal. ... ...........oieoiinins 7.50

F. D. PITTS €0., BOSTON, MASS.
No. RORE Grebe one steD...
No. RORGQ Grebe Det. and on
No, RORK QGrebe Liwo step.
No. RORD Grebe Det, and tw

P. D, PITI® CO., B‘OQTON MAS

“B” BATTERIES
No. 766 Ever-ready 225 V., large........ .$3.50
Ng. 763 Ever-ready 22 V., small........... 2.25
No. 7623 Standard 22.5 V., large.. 2.40
No. 7625 Standard 22.5 V., small.. ... L35
No, 7650 Standard 22.5 V., variable.......... 3.25
No. P-3 Ever-ready ﬂashlighL vatteries set of
ten, 45 V., .
T. D. PITTS €O. BO“TON MASS.
BUZZERS

Ng. 178A General Radic Hi-tone..............52.00
No. ¥-744 Clapp Eastham Hi-Freq. 1.75
No. P-6 Century HI-Freq............ 2.30
No. 9010 Watch-case brass Hi-pitch.. . 15
No. 9011 Watch-case niekel-plated, Hi- Th

I

COILS (De Forest Due-lat tera];)
$1.60
.. LTO

F. D. PITTS CO., BOSTON,

(e 0200 00 300 PO RO RO B L0
=00 1 L0 © =1 0y e G bD I 10 00
OHRICHASNS SO ML

F. D. PITTS CO,, BROSTON, MASS.

COILS MOUNTINGS (De Forest)

No.

. LC-101 with gears mounted with hase
. LC-201 with base aud Prl. switch, ..,
. ULC-200 8ingle ¢oil mnunting. ...
, ULL-300 Double ecil monnting. .
. ULC-400 Triple coil mounting. ... X
D ULC-100 Same as LC-100 hub on panel,

LC-100 with gears unmnoonted........... 210,00

T. D. PITTS €O., BOSTON, MASS.

CONDENSERS (Variable air)
DE FOREST

No. CV¥-500 unmounted .0005 MF $6,
No, CY-500A unmounted .0005 Mf without kuob
and scale 4.00
No. CV-1000 Unmounted .001 MfF..
No, CV-1003 Unmounted, with vernler.
Ne. CV-1010 Mounted in glass case without
veraer 001 Mf....... . ... iiiiiiieens 17.50
No. CV-1013 Mouuted In glass case,
VEPMIEE L oevinirnrrnnseaens
Nc. CV-1500 Unmouunted .0015 Mf
No. CV-1503 Unmounted witl ver
No. €¥-1510 BMounted in glass caso without

ventier L0018 ME....uvevvnvroimaiiniererne,. 18.95
No. C¥-1313 Mounted in glass case with

L T T e 20.60
Ng, UCV-10060 On unit panel .001 Af. 4.60
No. UCV-1003 On unit [IJIE’ with vernier. 18.80
No. UCV-1500 On unit panel .0015 Mf._..... 14,90
No. UCV-1503 Ou unit pancl with vernier...20.10

Nole: Thess ave &pl I condensers and ers
prived al rxeepifonal value
. D. PITES 0., BOSTON, MASS.

ANTENNA WIRE

No. -1 7 swand No, 22 tinued copper, per

o $0 01%
1000 ft. or over, per foobt...._ ......
No. Ir-2 No. 14 hard rlrzlwn copper, per lh
€80 ft. per 1) ... e .70
No. F-3 7 sirand No. 20 Phosphor-hronze,
Pl LOGE ...ttt iiiiinin i L0215
500 foot or over. per foot................ .02

00
. D. PITTS €O, BOSTON. MASS.

INSULATORS

No. 0-2 47 strain type. ..
No. 0-8 10927 strzin ype
No. 0-4 16" sirain type..

F. D. PITTS CO., STO

GROUND EQUIPMENT

No. G-100 100 Amp. 6§00 V. ground switch....$4.50
No. G 3 Weatler-proof No. 4 ground wire, per

foo

No. G 3 Heavy mrce]am
comple!
PITTS C0., BOSTON, MASS.

RHEOSTATS
. R-2 Remler
No. ]];.-T I

cleats with serews

for \\ u

beek mounting
arugont Lack mounting.. ..

eral Radie back mounting. ..., 2,50
F. D. PITTS CO., BOSTON, MASS.

JACKS

283-W Tederal N, P. 2 cireuit..........
1422-W Federal N. P. closed circuit......
=W I‘e(leral N. P. open circult. .
Flec. 2 circuit.......
mtern Tlec. open cireuit.
PITTS €O., BOSTON, MASS.

’.D

T. D.

World!

“REM._EMBER”

When you say “PITTSCO”’
you think of every-
thing in radio!

PLUGS

No. 1428-W Federal brass.................... $2.00

No. 1428-W Federal silver- p]uted z

No. WE-1 Westora Tlec: brass, ..............
F. D. PITTS CO., BOSTO;\ MASE,

VACUUM TUBES

Moorhead Electron Relay (dstector).......... $6.00
Moorhead Amplifler-Oscillator s FJ00
Moorhead Transmittlng.......
Audiotron Det. Amp. Osc,

¥. D. PITTS 'CO., BOSTON.

TUBE SOCKETS

No. GR-1 General Radio.................00.0.
No. B-300 DeForest.......... - -
No. R-400 Dellorest inverted
No. MW-1 Marconi
No, 330 Murdock . ...

F. D, PITTS €

REGENERATIVE RECEIVERS
GREBE

No. CR-I 170-600 meters with

self-contained ... ... i iieiiiie i
No. CR-2 170-600 meters
No. CR-3 ‘“Special” for Relny work,

tube con Lrol

1502600
TOELELS ..\t iara e eea. O5.00

No. CR-4 170-600 meters with series condenzer £5.00

No. CR-6 170-600 mefers.
and two-step ampiifier,
complete set ...l

Ng. CR-T 300-20600 meters, Lonyg wave, with
tube control. A complete reeciver........ 210,00

(Glve him (hat QGrebe set. An  Incomparahle
Christmas gift.)

F. D. PITTS (0., BOSTON, MASS.

AUDION CONTROL PANELS

No. RORA Grebe with cabinel. ...
No. ROBRH Grebe wilth Tick. conne
Ne, P-401 DeForest in cehinet.
No. P-500 DeForest in cablnet

“B" ba te

TELEPHONES (Pair)

No. 1 Type C Paldwins Navy Standard
No, 2 Type E Baldwins latest snper-sensiti
Brandes Superior 2000 ohms.....
Brandes Trans-Atlantic 2800 ohms
Brandes Nasy e 3200 olums..

No. 55 Mnurdeck 2000 ohms... ik
No. 35 Murdock 3000 ohms.................
No. 52-W Century 3200 ghms Govt. standard..
No. 33-W Century 2200 ohms Govt. slandard.. 11

F. D. PITTS CO., BOSTON. MASS.

Receiver, detector
self-contained, A

Important!

Series No. 8 Note:-

Every article listed sent to any part of the United States postage

or express prepaid. We want your business!

Don’t miss next month’s ad. W atch for it!

F. D. PITTS CO., Inc.

12 Park Square

Cable address “PITTSCO” Boston

Dept. G

Boston, Mass., U.S.A.




Flexible
Covers

Handy
Pocket-
Size
Yolumes

Helped Him Make Goad

“It la only right for me to recom-
mend bighly the Hawking Quides. for
they have beon of the greatest asslst-
ance to me In placing me ln my
present position aa Supertutendent of
Construction ~ Department of one of
Dhlo's largest Electrical Companies.
1 would like to see every man have &
Bet ©f Hawkinz Guides.’”

e0. Enecht, Columbus, Ohlo,

In the Naval Electrical Dept.

“"The ¥awkins Guides are great
help to me in the Nevel Electrical
Dwpartment, which they cover very

thoreughly,”” C. ¥, Camell,
U. 8. Becsiving Ship, Brooklyn, N. Y.
Superintendent _

"I am pow wuperintendent of the
Trunnville Hydro - Electric Systems,
end Hawking Guides were 4 great
help o me In holding down e re-
epabialble pesittbn.””

W. . Swartz, Dunoville, Ontarlo.

Wirelesy Operators
“1 have worked wireless for ten
years—buk I wish I had these books
Fourd 0gn, &3 they have saved me
great deal of Lrouble.”” B Marshell,
Eteamer M & B No. I,
Whalkerville, ot

about these wonderfully helpful instructive books, which give in
plain words a complete working knowledge of electrical engi-
neering in all its phases,

EVERY electrician, every enginecer, every mechanic should know

¥You run into some new electrical problem almost every day. The
information you need to help you in your every day work is in

These books place electriclty at your finger ends, They cover every lmaglnable
subiect, prinucipte, theery, problem, trouble, and way of doing things electrically.
Every subject is indexed so that you can turn right to it. They are a study course
and a reference gulde in one, written in plain every day language—no wasted words
—only what you need to know~chock full of up-to-the-minute electrical knowledge.
The guides are a complete course in electrical engineering. They will help you in
every detall of the day’s electrical work., You can't ask an electrical question that
Hawkins Guldes can’t answer.

Pocket-Size Flexible Covers

The books are small enough to slip into your coat
pocket—handsemely hound in flexible black covers,

You can carry each volume with yow until you have
mastered its contents. 3,500 pages of actual information
and 4,700 illustrations.  Once you see thess booka end
put them Into actual use you will never again want to be
without them. Try i* et our expenss.

It will cost you nothing to recelve these books—to léok
them over—ask tkem all the questions you can think of
—uge them your work—study them—plck up aome
{nformatich that will incresse your earning abillly. We
will ship you the entire set of 10 volumes entirely FREE.

i3 i3 a sign of our confidence in the guides. Pure
gold does not object to belng tesled. Keep them for
seven days and if you dv not decide thet you can’t get
along without them, return them to us and owe us

O .

When you declde to keep them you only havs to pay
§$1.00 down and remit the balance of $9.00 on the easy
payment of $1.00 & month (il paid for.

Tso this coupon to get the hooks. It will pay you
many tmes over

THEO. AUDEL & CO.
72 Fifth Ave. New York, N. Y.

== W e N
AKINS) O eyl ) Volumes
L gl 3500

(ELECTAAL

(Guips Pages

¥ 4700

5 Pictures
Per
Volume

Per
$ Mennth

READ THIS PARTIAL LIST OF CONTENTS
NO 1 Containg 348 pages, 388 llustrations, I
- gigns and symbols—static and current ali
—primary cells~—conduectors and insulators—resisten
conductivity—magnetism—induction egils—dypamo principtes
—classes of amos—armelures—windings—comuuialion—
brushes, ate.
No 2 Contains 348 pages, 394 1lustrations. Mowar
. prineiples—armature reaction—imotor slarting—
calculations—brake horsepower—selection apd instali
dypameo gnd motors—galvenometers—siandard celli—en
measurement —— resistance measurerneni — voltmeter
meters~—watt hour meters—operation of dynamos—
of motors, ete.
NO 3 guuu&insl 300 pvaq%es. 423dﬂluix}u'8.ﬂolns.l tPistrilfﬂu-
- on systems—wlires and wire calculation: -
sids, outside and underground wiring—sign flashers—!gh!-
ning proteciion—rectifiers—storags batlery systems, eto.
NO 4 Contalns 270 pages, 379 {llustrations. Alternaf-
. ing current principles—aliternating ecurrent dia-
grams—ths power factor—alternator principles—allernater
construction—windings, ¢tc.
NO 5 Containg 320 pages, 614 illustratlons. A.C Ma
. ——synchronous and induction motor principle:
C. commutater motors—induction moters, transformers;
consiruction, conngctions, tests—converters—rectiflers,
NO 6 Containg 298 pages, 472 Hlustrations, Alterns
e curtent systems—switching devices—clreudl bre
ers—relays—Llghtning protector apparatus—regulating dev
—synchronous condensers—indicating devices—melers—i
factor dndicators—wave form measuremient—switch beards, 2tc,
0. 7 gontnms 316 pagfg, 379 illustru&lons. All%rlnal,-
™ 'ing current, wirlng power stations — twrblnes:
anagement, gelection, location, arection, testing, ruonlng,
cars and repair—telaphones. oic,
NO 8 Contains 832 pages, 43C lllustrations. Telegraph
. —simultaneous telegraphy and telephony—wire-
lesa — electric bells — electrlo lighting — photometry, eis,
o Contains 822 pages, 627 illusec.atlons. Xlec~
* trie railways—electrig locomotives—car llghi-
tng—--trolley car operation—miscellanegus applications—
motlon pictures-—gas engine Ignitton—automabile se¢lf-
starters and lighung gystems, electrle vehlcles, &la
NO 0 Contains 513 pages. 599 illustrations, ,'&
i Elevators—cranes—pumps—air com- .
pregsors—elociric heating—eléctric weldlng—
soldering and brazing -— Industrial elestro-

lysis— elecito plating— electro-therepeutic &
—X-rays, ete. 4 COo.
Also a completa 126-page ready ‘ 72 Fifth Ave.
rlegerence Il;flle}r of the completa New Yorl, M. Y.
Ubrary. This index has been

planned to render easily ac- Flease submit me for
cessibie all the vast lofor- examination Hawhking
matlon contaived ln the - & Electrical  Guldes (prles
10 electrical guldes. $1 eesh). Shir st once. pro.

Thera are over 13,-
500 cross refer- =

ences. You find
what you want /&
to know In- -
stantly. ,&

paid, the 10 numbers. L eatls-
factory 1 agree to sznd you il
within ssven duys nnd to Turtber
mall you $1 each month untli paid,

' Slgnaturs, . ...... PRI PP e
4. Ocoupation. .. ......ocueus ———— Tt
e Employad BY......cucueinominaraneinaiinmmae. va

-" Residence.

Refarengs, .. ... ooociriees voeer BURL Now.
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ACPRRATUS ¢

- LEARN WIRELES
AT HOME BY MAI

in steadily for National Radio Institute

( ri_l.!-» r'-:n:—iﬂ';"

(v.".':‘.'ils.u;\

Aany

ing requests Tor

Lo X

o a Y

Tixceptional opportunity for ambitious
men Iy promotion  to  the higher
branches of Radio.  You can learn
Wireless the National Radio Tnsiitute
way, quickly and easily, by mail right
in your own home in your spare time.
No previous experience or training is
necessary.  With our help you can
quickly qualify for a Tirst Grade Gov-
crinment License, and a good position.
Our graduates are qualified as Senior
Operators and start with a salary of
$rz3 a month hesides Room, Board,
and Laundry, which when totalled and
added o salary, means more than $zo0
amoith. One of our recent eraduates
is 'weiting $6000 a year.

.5 Department of Com-

Ciracuat

and allows them a credit of 3 poinis
when  laking First
Girade License. This school heads the
printed st of  reputable  Wircless
Scliools recoanmenided Ty the Dept. of
Cummurcr.

cruminatiy for

[ravel Without ]'.‘.‘]ll"{'(_'\.'

Tf yon are eager to lrmvel, ansxions o visie

anel increase knvawvi-
irs, Wireless offers you the

On shipboard yun are

Toreign connir

your
vilee of world
chince eof a lifctime.
rated as an officer, cating with
ile officers.  THuwever, you are not obliged
to travel, if vou sceure a position at one of
steadily

living anil

the Jand radio effces. which  arve

increasing in number,

Bir Concerns
attractive positions are now open

AMerchant Marine, Radio Supply Facloties,
Telegraph Companies, and U. S. Shipping Board.

MAIL THIS (

ed of Operators.
m Commercial Land Radio Service,
Lake and Ocean Steamship Lines,

We- are continually receiv-

more National Radio Tnstitute Graduates than we ean furnish,

As You Learn
Our plans of paynrent place a wire!
tion within ithe reach ef anvore w
A small

100

to Jearn. payment down, and ihe
make

af your

simall puyments made durng the course,
it possible for to earn the wcest
learning to he a4 wire-

m
tuition while cetually

less aperator.

lndtrumients Furnished Free

Ta addition o all Tieoks and
other
we  furnish
Natromeler,

necessary  fext
equipment with which
FREE to
which
transmitter aw receiver.
instrument after

we supply vou,

stwlenl, o

cvery
5 of an
You

enrollment;

cons. automatic
receive (he
your it bevomes

. your persomid completiin, of

Our course,

Properiy  upon

. The
messages  In

automatically  semls  wou
International  Code,  just o
though they were coming to you througl ol
aiv from a station o thousand miles
The instrament is eperated ontirely

Natromcter

away!
witliomt
the use of acrials,

FREE. In addition te our complete course
in Radio Telegraphy, every student is given
our comylets course in  modern Radic
Telephony,  These vombined courses sne
able our students te fIl posiiions ragulr-
ing a knowledze of both Radis Talegraphy
and Telephony.

Senil  the  follawing coupnn  teddax for eur
FRERE ROOK containing ol partieninrs,

INSTITUTI
America’s First and Foremost
Established 1914—Dept. 362,
14th and U Streets, N, W,
Washington, D, C.

NATIONAL RADIO

OUPON TODAY

L
'-lll
o
| -
| T
l I
'

Todav.”
Wireless

Send me vour
Tell me about

NATIONAL RADIO INSTITUTE,
Dept. 352, 14th and U Sts., N. W,
‘Washington, D. C.

TRERE hook “Wirclezs The Opportunity
Coursel

viour Home  Stindy

Telegraphy anid  Telephany—ile  free

vaduate course—and vour Special Instrument offer

P

-



