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TRUST

CLAIMS

EUROPEAN NATIONS
FEAR PROPAGANDA

AIRPHONE MESSAGES MAY
' BE NEW WEAPON

Stops Ether Waves at Border—
tatesmen See Source of
Friction

W {Speoial to RADIO DIGEST)

THE HAGUBE.—Ability of Radio telephs
‘ony to reach large audiences scattered
Wide Without regard for geographlcal fron-
“tiers of nations, Is said to be causing some
fneasiness in countries of Europe, as it
ffers a means of carrying on propazanda |
wehich It is almost impossible to balt.

- With a sending station located in its
[ couniry but capable of sending its
; gés aeross the border and into receiv-
ers in another land the only practical way
ppposing propaganda would be by ap-
ling to the loyalty of the persons hear-
@ the messages, which would be at hest
| uncertain measure. Skillful propaganda,
jod oo LY other means, is insidious and
uit to detect and Radio telephone com~

m 18 thought by soeme European
to offer a possible source ot

INVESTIGATE
MONOPLY IS
SENATE PLEA

Senator Edge-S_t;zrts Quizz

Foreign Triode Tube Imports
Blocked—Patents Said to De-
feat Anti-Trust Laws

(Special to RADIO DIGEST)
WASHINGTON,—Senator Edge of New
Jersey has filed in the United States
Senate a petition of the Plainfield Radio
Association in behalf of itself and other
New Jersey Radio clubs and assoeiations,
charging that there is a monopoly in the

manufacture of Radio apparatus. The pe-

o R it o
tition, which has been referred to the
Finance Committee of the Senate, is as
follows:

““Your petitioners, believing that there
exists a monopoly in the manufacture, sale,
use, and importation of Radio apparatus,
submit that sueh monopoly shonld not-be
(Continued on page 2)
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Philadelphia Battery to
Talk Direct to Members

PHILADELPHIA, PA,—Rach member
of the 180th Field Artillery of the Pennsyl-
vania national gusrd in Philadelphia is
to have a Radio receiving set, and will be
in direct eommunication with his battery
at the armory, where a powerful broad-
casting station is being erected, It is
declared that this will be the first military
organization in the world to be =0

equip: that each member at his own
Tuigned orders direct

home will be able to receive

New “‘Heinie’’ Station to
Transmit Round the Globe

BERLIN.—The most powerful Redio
gtation in the world will soon be built
at Hersogensbherg, Bavaria, it is learned.
The station will be powerful enough to
send messages around the world without
relay. It will also handle the entire in-
terior Radio traffic of Southern Ger-
many. Recent improvements in methods
of Radio oﬁmunic&zlo have led to the
deeision to away completely with tele-

m and eable wires in Germany, In-
iliﬁo'lvi.ilt:nal.nal.nlled.L

ART LESSONS SENT
BROADCAST BY WJZ

EWARE, N. J.—Educators are

much interested in the outcome

of an experiment that was made
at WJZ recently, which was In the na-
ture of drawing lessons by Radio,
given under the direction of Miss Ruth
Hammond, a comedienne nnd cariea-
turist of recognized ability. Radio
fans were asked to try their hand as
instrueted and send in their work.

-
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CLAIMS RADIO TRUST

{Continued from page 1)

encouraged by tariff protection and that
Radio apparatus, particnlarly vacuum
tubes, should be placed upon the free list.
Restricted to Inferior Tmbes

“Reference is made to (1) the testimony
pbefore the Radio conference committee,
appointed early this year by the Secretary
pf Commerce; (2) one of that committee's
pasle recommendations to the effect that
Radio apparatus should be freed of exist-
ing restrictions; and (3) the fact that im-
portation of Radio vacuum tubes—even for
Government purposes—is virtually prohib-
jted by the combine or its affiliated in-
terests. Thus America is restricted to
tubes of comparatively inferior quality
and to a most limited selection as to powet
and type. For Instance, four element tubes
are not obtainable in this eountry, though
freely made and used abrogad.

Defeats Anti-Trust Laws

“Wea do not presume to express an opin-
jon as to wether a legitimate patent
monopoly can legitimately be combined
with nil other patents and patent rights of
like nature. It is manifest, however, that
such combination can be used to defeat the
anti-trust laws, are contrary to public
poliey, and should not be fostered by tarift
protection. .

“We belleve that the Army and Navy
Departments have a large surplus quantity
of Radio vacuum tubes, the disposal of
which has been tied up by those interested
in the monopoly. Inquiries made abroad
meet with replies to the effect that im-
portaticn of such tubes into this country
is prohibited—not by reason of the tariff
but by the control here of foreign patents
and patent rights,

wyour petitioners pray that Radio
yvaeuum tubes be placed upon the free list,
at least for research and amateur experi-
mental purposes.”

Driverless Tank
Latest Attempt

uccessful Control of Battleship Iowa
5 Leads to Effort by Army
Engineers

{Epeoial to RADIO DIGERT)
WASHINGTON.—Efforts 1o produce
Radio controlled tanks appear to be the
yery latest step in Government Radlo werk
for the Army and probably for the Marine
Corps Material. 'To date mo ﬂ_er‘inlw plan
huns been evolved by Radio engineering ex-
perts, but after the Navy successfully op-
erated the Iowa by Radio eontrol, the lead-
ing sclentists of the Army believe Radio
controlled tanks are a certainty.
Today one out of every eight or ten
Army tanks has a Radio transmitting and
receiving set, enabling this leading or con-
trolling tank to Keep in close touch with
headquarters constantly, and communicate
by signals with its {fellows in battle. Such
efficient liaison would be a tremendous step
in military science, as the tanks could also
serve as message centers for the Infantry
troops as well as spot artillery fire, a_nd
keep headguarters posted as to the position
of the advance lines. Before the year is
out, it is believed that all Army tanks
will be equipped with Radio eommunicat-
ing outfits and that the Marine Corps will
also have tanks equipped with Radlo.
Radio Controlled Tanks a Certainty.
At the recent maneuvers at Gettysburg,
the Marines used some Army tanks, one of
which was a “master tank"” equipped with
Radio. While the method of the Radio
eontrol of the battleship Iowa by the Ohio
jast summer during the bombing maneuv-
ers, has been carefully guarded, and the
Jdetails of Radio controlled automobiles
have never been revealed, it Is understood
that Army Radio experts have all the nec-
essary prineciples well in hand and that the
first Radio controlled tank will be chris-
tened before many months are passed.
Then American forces, if they are forced
to take the field against an armed enemy,
will have a modern and heretofore untried
military weapon using no personnel, Dur-

ing the World War the tanks used did not |

even have Radio communmnication, but sig-
naled visually or reported by messengers
or runners.

S. S. Alexander Has Airphone

NIW YORK.—In Radio equipment for
the use and entertainment of passengers,
the H. E. Alexander, formerly the Great
Northern, fiagship of the Admiral line fleet,
is sald to be the best equipped vessel in the
world. Before she left New York, where
she was reconditioned at a cost of §500,000,
for the coastwise service, there was installed
u combination telephone and telegraph set
which includes three distinct methods of
communication—Radio telephone, continu-
ous wave Radio telezgraphy and interrupted
wave Radio telegraphy. This is similar to
the sets to be Installed on all Admiral lin-
ers.

On the voyage to Honolulu which the
vesgel made with Shriners before entering
the coastwise service, passengers were en-
abled to _J : to Shriners on other vessels
bound for Honolulu and also Lo shore sta-

Ten Government Departments Appoint
Representatives on Broadcast Council

S. W. Stratton, Director of Bureau

Arranges System of “Primary’
Government Bulletins to

WASHINGTON.—At the request of the
Secretary of Commerce, each of the ten
government departments have appointed
representatlvs on an Inter-department ad-
visory committee on governmental Radio
broadecasting. There are In addition repre- |
sentatives of the office of the Chief Co-or-
dinator (Bureau of the Budget), and the
U. 8. Shipping Board. |
The Chairman of the Commiitee is Dr.
8. W. Stratton and the Secretary is Dr.
J. H. Dellinger, Chief of the Radio Labora-
tory, Bureau of Standards, Department of
Commerce.

i o PR

of Standards, Heads New Group—
' Stations to Transmit Official
Local Broadcast Stations

In accordance with recommendations of
the committee, an experimental system of
Government broadecasting by “primary”
broadeast stations has been established,
utilizing only previously existing Gov-
ernment stations and equipment. The "“pri-
mary” stations are stations which broad-
cast official Government news by continu-
ous wave (code) telegraphy for the pur-
pose of furnishing this information to
local broadecast stations for re-broadcast-
ing by Radiophone. The eight stations
thus far included send out daily bulletins
of Government news mostly agricultural
market data. They are; Arlington, Va.
(Navy, 5,960 meters); Great Lakes, I,
(Navy, 4,000 meters); Washlngton, D, C,,
(Poet Office, 1,980 meters); Rock Springs,
Wyo., (Post Office, 3,000 meters); Omaha,
Nebr., (Post Office, 2,600 meters); North
FPlatte, Nebr,, (Post Office, 4,000 meters);
Elko, Nev,, (Post Office, 3,000 meters); Re-
no, Nev,, (Post Office, 3,200 meters).

‘Will Schednle Cla of Broad

_The committee has made a preliminary

classification of the kinds of material
which the several Departments may have
to broadeast by the primary stations, viz,
market prices and data, weather and hydro-
graphic news, standard Radio signals,
(such as wave length and time signals),
executlve announcements, statisties, and
educational material, Oupe of the functions
of the Committee is to advise regarding
priority of the types of Government mate-
rial to be broadeasted and regarding sched-
ules of operation.
The Committee has recognized the prin-
ciple that Radio must be used primarily
for types of sérvice that cannot be as sat-
isfactorily given by otheér means of com-
munication, and that therefore Radio
broadeasting should not be used in general
where wire telezraphy or telephony or
printed publication would be as satisfac-
tory. It is possible that the scope of the
committee’s activity may be extended be-
yond the subject of broadeasting, and that
the committee will act in an advisory ca-
pacity to the Secretary of Commerce in
matters of Government Radlo rezulation
and will consider all Radio questions of
inter-departmental interest.

-
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At Teft is typical naval Radio
compass. Below is compass sta-
tion at Hinchinbrook,
Alaska. The range of such a
station is over 200 miles.

©K. & H.

EXCURSION BOAT HAS SET

Passengers On Various Decks Hear
Concerts and Jazz

PLYMOUTH, MASS—Radiophone con-
certs are a part of the regular program of
entertainment of the pleasure steamer
South Shore, plying between Boston and
Plymouth. This is the first large pleasure
hoat running out of Boston to adopt popu-
lar Radiophone entertainment for the pas-
sengers. Warren Scott, chief electrician
for the Nantasket Beach Steamboat Com-
pany, constructed the powerful recelving
set whieh is equipped with two steps of
amplification and several loud speaking
devices with extra steps of amplification,
The concerts and dance music received
are sent out to passengers on the various
decks. -

NOF Seeks Jobs for Veterans

ANACOSTIA, D, C.—By means of the
Navy'’s Radio broadcasting station NOF,
located here, the Veterans' Bureau Employ-
ment Service is broadcasting to veteran
Radio fans opportunities for employment,
and Is also broadcasting the names, for
the benefit of prospective employers,
of "Vets" skilled in wvarious trades and
professions who are in search of employ-
ment. The first “Radio Want Ads"” went
oul lagt week and several repligs have been
recelved; two men, al least, are now in

tons up to 3,000 miles.

direct touch with prospective employers,

WY e Heahradiohistorn/ e

BUREAU HAS NEW PAPERS

Announces Three Publications of Much
Interest to Enthusiasts

WASHINGTON.—A paper by R. T. Cox,
entitled “Standard Radio Wavemeter, Bu-
reau of Standards Type R70B,” describes
a standard wavemeter constructed at the
Bureau of Standards and used in the stan-
dardization of Radio apparatus.

“An Electron Tube Amplifier for Ampli-
fying Direct Current,” a paper by H. A.|
Snow, describes an amplifier which has
been developed at the Bureau for particu-
lar applications in electric signaling work
and can be used in place of a polarized
relay and also for various other purposes,
including the recording of telegraphic and
Radio signals.

E. L. Hall and J. L. Preston have pre-
pared a report entitled “High-Voltage Stor-
aze Battery for Use with Electron Tube
Generators of Radio-Frequency Currentis,”
describing a special type of storage “B"
battery developed at the Bureawm.

West to Have First Exposition

LOS ANGELES, CALIF.—The first an-
nual Radio Exposition ever presented in
the West will be held here from August
i2 to 20. Presideni Harding will open the
show by Radio. Contesta are arranged for
artistle displays, freak sets and amateur
construction of most compact sets. Show
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F A. FINALLY GIVES IN
~ TO GOVERNMENT

Wins O
ppealmnms ver

"wmINGTON.—-Bs{tar "Rodio service
1 I assured through the decision of
: MO Corporation of America to sell
sutim receiving tubes to ship stations,
1 ing to F, P. Guthrie,
Radlo Division of the Shipping Board. Pri-
Yately owned ships, as well as Government
ted vessels may now be equipped with
latest types of Radio recelving tubes,
even though the ships are In direct com-
petition with the Radio Corporation of
~ Ameried, wiileh gontrols the patents and
;;Mumu of the tuboes,
¥Ing an urgent request from the
M that all American vessels
il to purchase the very best and
; Radlo equipment in the interests of
m of Iife and property at sea, the
preseutatives of the Corporation have
L thll. a special receiving tube, for
& only, will be produced to sell for ten
\dollars each. The tubes, which can also
ja' used for amplifying and transmitting,
gﬂu be & blg improvement over the crystal
wetors and spark transmitting sets now

nue,

Had Befused to Sell Tubes
Heéretofore the Radio Corporation has
refused to sell its tubes except to ama-
‘and for experimental use, The sale
tibes to commercial companies com-
‘peting with their transmitting and receiv-
lag stations was refused untll the Ship-

~ ping Board officials appealed In the Interest
l‘lif =hip stations. At first the Corporation
~Insisted on the payment of an excessive
" royalty running to about $400 per ship,
- gxcept for Government use, but finally ac-
.qﬁu«d to the humanitarian plea of the
' Shippiog Board, and drew up a special con-
| tract for sea Radio stations, forbldding the

‘use of the tubes ashore.
i The new sea tube Is said to be better
than the ordinary tubes sold for $7.50,
] similar to the commercinl tube re-
tiy put on the market under the name

. bt Radiotron.

'PLAN MAIL COURSE OF
ETHERAL INSTRUCTION

ll'assachusetts Experts Will Teach
Interested Citizens

head of the

WON MASS,—Radio owners In
chugatts and those Interested in
M will soon be able to receive expert
instruction by mail, according to an an-
" nouncement just made by James A, Mayer,
director of the State Division of University
‘extension, Massachusetts Department of
Education. A correspondence course cov-
ring the same ground as that tanght by

1 by the Massachusetts Institute of
hnology has been prepared, and is open
“to any resldent of Massachusetts, The les-
sons will be non-technical and no previous
mulxe of the subject will he required
the part of students applying for the

. For convenience, the work of the course
will be divided into two parts, the first
‘dealing with the handling and construction
- simple Radio apparatus and the second
with the principles of electricity
; ved in Radio operation. The first few

4 papers will discuss and define the
. fundamentsl principles in transmission.
qondltlm necessary to successful re-
bé outlined and directions will

seconid part of the course will take up
tall the characteristic waves and cir-

to Sell Its Goods—Hu-

BOW WOW HAS RIVAL
IN ALPINE AIRPHONES
of the Alpine monasteries has a

Tll\u] in Radie. At the Vallot

observatory on the peak of Mount Blane
a Radlo equipment has been developed
which will resist the sudden atmos-
pherie changes there that ususlly put
ordinary equipment out of business.
Climbing parties are cautioned before
making the ascent, to equip themselves
with Radio apparatus.

HIE far famed St. Bernard dogs

ETHER JABBER KEEPS
TEUTON PLANTS BUSY

ERLIN, GERMANY,—The Draht-
B lose Uebersee-Verkehr, A, G., or

Overseas Radio Company of Ger-
many, has attained a new record for
message service. On March 16th a
total qf 50,000 words were exchanged
via Radio at the stations of this com-
pany at Nauen and Eilvese. Since the
reconstruction of commaercial relations,

the traffic through these Radio sta-
tions has been steadily Increasing,

10 how a person may construet | but requires firms wishing to
Wﬂl set for short range work. | a sale to obtain permission from headquar-

AGE AND YOUTH BOTH RING IN

“Why, he's 15 years
younger since he
started to be a Ra-
dio fan,” declares the
daughter of E. B,
Corcoran of Wash-
glgtnn. “h years old,

ur photogr: er
found Mr. Curggfan

:I:tt]ening "tl! with his
ittle granddaughter,
Louise Muy McBride,
@UuU. & U. \

Turks Bar Sale of Apparatus
Without Special Permits

CONSTANTINOPLE, INDIA.—The pres-
ident of the allied police commission here
has published & notice prohibiting the sale
of Radio apparatus in Constantinople and
in the zone of Allled militury occupation.
The notice permits the sale of apparatus
outside of the zone occupied by the Allies,
make such

Signal Corps Now Has 51
Separate Stations in Net

WASHINGTON.—The signal corps Ra-
dio message department in the munitions
building at Washington now controls 51
separate Radio stations throughout the
country, connecting every corps area and
numbers of small stations with the army
headquarters in this eity. During the past
few days, stations at Camp Custer, Michi-
gan: Miller Field, Staten Island; Scott

ters, allied police commission, Constanti-| Field, Illinois; Rockwell Field, California;

nople, before making delivery of the goods,

w which Radio transmission i8|giving the name and full particulars con-

cerning the buyer and of the destination.

Camp Lewis, Washington, and Arlington,
Virginia, have been added to the net of the
signal corps.

SHRINERS SHATTER
RAILROAD RECORDS

MOVING TRAIN GETS AIR-
PHONE 2,000 MILES

Code Bridges Gap from Santa Barbara
to Annapolis—Aerials on
Three Cars

CINCINNATI, O.—All transcontinental
Radio records were shaltered by the Radio
equipped Shriner train of twelve cars car-
rying the Syrian Temple delezation from
Cincinnati, Ohlo, which was recently
handled by the Southern Pacific. A long
distance Radiophone recelving récord of
2,000 miles was established as well as a
3,000 mile record for telegraph reception
while in mption.

Aerials were constructed eight Inches
above the roof of one of the forward cars
and were 160 feet in total length., A rail
ground was used. The receiving equipment
included honeycomb cofls and a two step
audio freguency amplifier.

The train left Cincinnatl in constant con-
tact with both coasts. At Denver, musical
programs were enjoyed from the biz Radio
stations at Pittsburg and Chicago., At
Colorado Springs the Cincinnati station
was heard. The long dlstance record was
made at Santa Barbara when the Radio
while the train was in motion picked up
the government station at Annapolis, 3,000
miles away. This is claimed to be a rec-
ord for daylight reception under any con-
ditions and an astonishing record on two
steps of amplification from a moving traln.

FAST SOUNDINGS MADE
MINUS WIRE AND LEAD

New Method Sends Sound Waves
to Bottom

NEW YORK,—The Destroyer Stewart,
equipped with the Sonic Range Finder, used
for sounding at sea, has made a practical
test trip from Newport to Gibraltar. The
new method Is clesely related to Radlo,
depending on the transmission of sound
waves through water, and Is employed to
measure depths of the ocean. Soundings
are made by measuring the length of time
required for sound escillations sent ont
from the ship to travel to the bottom of
the ocean and back again. Dr. Harvey C.!,
Hayes of the Naval Engineering Technical
Staff, who aided In the development of the
new naval equipment, is making the trip on
the Stewart.

Daily reports from the destrover, during
her trip across the Atlantic, indicate that
the apparatus was & great success, Sound-
ings were taken at regular intervals with-
out stopping the ship, and indicated depths
from 90 to 2,500 fathoms. These sound-
ings correspond to those taken by the old
laborious method with the wire and lead,
wiich required the stopping of the ship
for one or two hours during the operation:

LONDON.—A test was made recently at
Castleton, England, to find out if under-
ground communication was a practical
thing. A Radio receiving set was taken
a quarter of a mile into the heart of a coal
mine. Here a 50-foot aerial was strung
across the tunnel. The usual connections
wereé then made and when the set was
tuned properly, the Investigators were
able to hear plainly signals sent out from
Cornwall, Paris and Berlin,

LISBON, PORTUGAL.—An officer of the
army of Portugal has developed a system
which operates call bells by Radiophone,
Army circles say it will do away with pro-
longed watehing for calls at Radio recelv-
ing stations,

Spir L. and Lew P.

A Three-Ball Aerial “Hock-Up”

HAVE
ARAIN DROP

WAIT THERE
LEW. iLL RETURN
RIGHT AwAY.

o americarradichistory com
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Automobile Radio Simple to Make

Ma and Pa Can Listen
In Now While Driving

From the owners of the lewly flivver to
those more fortunate in possessing the ma-
jestic imported car, the American public
spends its vacation touring the country.
Rich man, middleman, and poor man, all
alike now are-able to afford this recrea-

WORKSHOP KINKS?
EARN A DOLLAR—

HERE are many little kinks
worked out at home that would
aid your fellow Radic worker if
he only knew about them. There are
new hook-ups, new ways of making
parts and various unigque ways of op-
erating sets that are discovered every
day., RADIO DIGEST is very much in-
terested in securing such material.
Send them in with full details, includ-
ing stamped envelope so rejected copy
may be returned. The work must be
entirely original, not copied.
RADIO KINKS DEPARTMENT,
RADIO DIGEST,
123 West Madison St., Chicago, T1],

tion. In the same manner, Radio has al-
lured all eclasses. What then would seem
more natural than the combination of a
Radlo set in the automobile for a dual
source of pleasure during the summer va-
cation? There is no reason why father and
mother should not enjoy Radiophone con-
certs while Johnnie is driving the car,
Father sits in the front seat proudly op-
erating the set, while mother is comfort-
ably encushioned in the rear enjoying both
the music and the rural landscapes that
flash by, at the same time keeping a watch-
ful eve to see that Sonny does not drive
the ecar recklessly. Perhaps the watchful
eye also includes father, to see that he does
not let his eyve stray toward pretty milk-
maids.
Fastening the Antenna

On the open body touring car type, it is
o simple matter to fasten a pole at the rear
and front ends to carry spreaders for a
four-wire aerial using the maximum spac-
ing that the width of the car will per-
mit,

Of:._'l

7
S 1
OO M=
e 97

A

Figure 1

On the enclosed car, or what is usually
ealled the all-year body, the fat loop aeri-
al is simplest to construct, and combined
with Radio frequency amplification will
give very efficient results. Four pleces of
2 -inch pipe about 18 inches long and four
3 -inch pipe bases such as are used for
fastening pipe railings to the floor, are
necessary. These are fastened to the four
corners of the roof. The pipe is wrapped
with wax paper which can then be coated
with asphaltum for insulation. Six turns
of No., 14 wire (this can be covered wire)
are wrapped around the four uprights and
gpaced two inches apart. Each turn should
be fastened with wax cord on each upright
to hold it securely in place. The two ends
are then led down in the body for con-
nection to the instruments.

Installation of Set

Figure 1 illustrates how the set can be
mounted underneath the instrument or
dashboard. Two angle plates are sufficient
to hold the cabinet to the board. This
method of mounting puts the set in a con-
venient place for operation by either the
driver or passénger in the car. It is also
accessible so that the storage batteries of
the car can be utilized for HAlament cur-
Tent.

In the June 24th number of RADIO DI-
GEST, on page 4, and also in the July Sth
number on page 13 are given three hook-
ups using Radio frequency amplification
with a Toop type of aerial. Anvone of
these will give very efliclent results for an
dutomobile set to be used while touring:

AIRPHONE EQUIPPED SEDAN

For the benefit of the wvacationist to
whom distance is not important, the hook-
up, Figure 2, is here given. This hook-up
presents some unusual features that have
been tested and given very favorable re-
sultse.” The loops are tapped as shown S0
that the loop is used not only as aerial but

Figure 2

its inductive wvalue permits very accurate
tuning, although the range is rather lim-
ited, Since only four controls are neces-
gary, tuning is a simple matter and re-
quires very little skill, Any of these hook-
ups utilizing the loop aerial will require no
ground connection, therefore reception can
be carried on while driving.

Six Volts from Auto Battery

A very satisfactory arrangement which
I have completed for f-volt tube filaments
to be operated on a 12-volt battery is shown
in the illustration. Of course, any person
who has a car with a fi-volt battery can,
by using a length of wire, use the automo-
bile battery for their Radio tubes by con-
necting directly to the positive and nega-
tive terminals of the battery, With a 12-
volt battery of this type the conditions are

/2 VOLT BATTERY
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Barrskv Posts oN PANEL

different, but this diffienlty is overcome by
the arrangement herewith deseribed.
Procure a piece of well seasoned hard-
wood 6 Inches long, 4 inches wide and 3
inch thick and give it a coat of shellac.

Procure two pieces of thin spring brass 3
inches long by 14 inch wide and drill an
Y -inch hole 1 inch from one end of the
brass strips and another f-inch hole one-
half inch from the opposite end, Cut a
thin piece of fiber 2 inches long by 1% inch
wide and drill two %-inch holes 1§ inch
from each end.

Turn into the board three No. 10 round
head brass screws in line with each other
1 inch apart, then rivet the fiber on the
brass strips so as to form the letter H,
then by mounting these on the board, as
shown, it will be seen that by moving one
brass strip to one side it will carry the
other brass strip with it, making contact
with two of the serews in the board. This
will make connection for 6 velts across the
brass switch. After using the switeh in
one position for two or three hours throw
it to the other position so as to discharge
your battery equally on both ends. This
arrangement may be elaborated upon and
permanently mounted on your car.—Wal-
ter L. Homadieu, =

Panel Connection Kinks
Make all eonnections back of the panel

as short and direct as possgible, Never
coil or kink the wires, Try to avoid run-
ning them parallel. Square .tinned bus

bar or No, 16 copper wire is best for panel
connections. Insulating them with spa-
ghetti tubing greatly Improves appear-
ances and lessens the danger of short-
ening or leakage—Edwin Young, Seattle,
Wash,

RADIO SUPPLIES STORES

Prompt Service—Quality Goods—Priced Right
Division

TELEPHONE MAINTENANCE CO.

20 5. Wells St. Franklin 3986
5206 W, Madison, Austin 7041, 1122 E, 47th St,
s Look for the TELMACO Sign e

¥ RadioBugs! *

Try This on Your Cat’s
Whisker

To the tune of Yankee Doodle

Gregg's Listen In set,
1s a marvel, you bet,
Through which the waves come
abuzzin'.
Attach to the phone
You now use alone,
And the program is heard by a dozen.

Yes, o dozen hear the news,
A dozen hear it dandy,

Bveryone should have Gregg's Bet,
Because It is so handy.

The family should get
Gregg's Listen In set.
Does for all, even unele and cousin.
No more all alone
Diges one use the phone,
The set sends it out to a dozen.

Write for Catalogue

Gregg Company
Room 505, 35 South Dearborn Street
CHICAGO

Back Alley Junk Pile

Yields Good Detector

The illustration shows a type of holder
for a crystal detector arm that can be
fastened to the top of'an instrument box,
plain base or table top. All that is re-
quired is a piece of metal cut from a tin
can and a detactor cup, The metal is cut

‘

Fira. 2

FlG. 3"

like a pennant, as shown in Figure L
Then it is given two sharp bends on the
dotted lines to produce the form shown
in Figure 2. It is fastened to the base-
board of the instrument or to a table top,
as shown in Figure 3. The crystal cup
is fastened under the point.—Beverly Con-
verse, Joliet, I11.

Distributors

. OR |
DeForest Radio Sets
All Types

IMMEDIATE SHIPMENT

Head Sets
Vario-Coupler
Variometers
and all necessary parts
for constructing your

own set.

Write for Complete Price List

Special Discounts to Dealers

TR
THos.E.WiLsoN & Co.

42 South Wabash Avenue
Dept. R. D. Chicago

RC

AWVEZANEHU)
LIGHTNING
ARRESTER

Every lightning flash fills the air with
static, which has in it potential dangers
to every radio and home, unless they are
protected by the BRACH Vacuum Light-
ning Arrester.

This unfailing sentinel is on guard day
and night—it works automatically, does
not have to be switched and cannot be-
come grounded.

Railroads, fire alarm systems and the
U. 5. Army depend upon the BRACH
Arrester—successfully used for 16 years,

Sold by Dealers Everywhere

L.S.BRACHMFG.CO.

NEWARK, N, J.
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JAZL MUSIC
OF ANDERSON
STIRS STATE

Small Town Gets Publicity
From Broadcasts of Home
Station

Plant Sends 300 Miles

Peppy Programs Relieve Jaded Ears
of Indiana Listeners—Heard
in Toronto

{Courtesy the Indianapolls News)

ANDERSON, IND—Whenever a well-
lnformed Hoosler meels a person from

hikland City he looks at him in
viable sort of way amd exclaims, “Oh,
that's where Eddie Roush live When
ke meels someone from Greensburg he
Emiles knowingly and says, "“Yes, that's
whera the tree grows on the courthouse
Wtower™™ But when he chances to run
across A resident of Anderson, he throws
up hls hands In a fit of Jealousy and whis-
pere In an awe-stricken volee, “That's
where WBAW s
Whereupon the proud Andersonite will
gwell out his chest and say, "Yep, that's
right. Some broadeasting station, aln't it?"
Everygne in Indiana who owns a Radio
recelving set, in fact everyone within 200
‘miles of Anderson, or even farther, will
Agree that WEAW |s some Lroadcasting
#tation. For If there are three nights in
# weelk when static is absolutely disgust-
dng to concert listeners within this radius,
they ure Monday, Wednesday and IPriday,
the broadeasting nights of WHEAW, Al-
though WIEAW is ane of the newest com-
‘hinatlons in the Radlo broadeasting alpha-
bet, the statlon has already achieved n repu-
tation for popular entertainment that older
anil more powerful statlons have failed
to gain,
%  Erondeast Music and Talks
1 EAW is owned and operated by the
Arrow Radlo Laboratories. Originally it
was one of the first receiving stations in
Anderson, and in this capacity was known
B8 MIT. When it began broadcasting on a
regular schedule about May 1 it was
changed to WMA, still later becoming
WEAW,. Musical programs and special
‘Ralks constitute the major part of the pro-
af the station, which has a consist-
‘ent range of about 800 miles. Three hun-
dred gnlles Is rather a conservative state-
ment, however, for it has been copied at
mich farther distances, Ineluding Torouto,
WCanada, on several pccasions.
Plant Well Equipped
The power station of the Arrow Radio
Jaboratories contains a large power panel
Wwith transformers, meters, switches and
‘other apparatus, In the same room are
high-voltege generators. The aerlal of
WEAW is of the umbrella type with a
‘buried counterpolse. The broadcasting
xoom includes & transmitting panel, hold-

an eéen-

"All the Instruments are mounted on the
‘back of the panel.
ransmission, two as osciliators, two as
‘Blodulators, and one ns a volece amplifier,
- #and micropliones are used for announce-
L Eénts and speeches. The music room, in
addition to the sensitive plek-up micro-
;m contains g baby grand piano and
‘a4 talking machine. The latter is used only

Mmm.ll}'.

| WWX Makes Change to Aid Those

dne the varfous meters, colls and tubes, |

Five tubes are used for|

=

The Faulkner Radio Six Syncopates every Friday night over a 300-mile radius from

OOSIER TOWN KNOWN BY WEAW

Station WEAW, Anderson, Indiana.

H. D. Norviel Is Operator |
Herbert D). Norviel is the operator nt
WEAW. C. A. Stahl Is second operator,
and Harry E. Norviel, as manager, ar-
ranges all the programs.

On Friday nights the Falkner Radlo Six,
of Anderson, provides the syncopatlon and
this is the feature evening of the week.
The rhythmic strains which this combinn-
tion broadecasts weekly from WEAW are
looked forward to by every Radio amateur
in Indiana whose feet are the Teast bit
restless, and these melody makers have
rone far to make WEAW near to the hearts
of all those possessing recelving sets,

The Faulkner Radlo 8ix, “tuning” up at
the WEAW studio, is shown in the accom-
panying picture.

POST OFFICE PLANT TO
USE PHONE EXCLUSIVE

Not Knowing Code

WASHINGTON.—Commencing July 1st,
Station WWX of the Post Office at the
Capital bezan to broadeast all its varied
information by Radiophone on 1,160 meter |
wave length, so that all may get the latest
weather, crop and market news without
knowing code. The dally schedule, except
for the Saturday closing at 1 p. m., is as
follows:

10:00 a. m., Wheather (Eastern-Central |
only): 10:30, Washington wholesale fruits
and vegetables; 12:30 p. m., Live stock,
openings St. Louis and Chicago (form 41);
2:15, Chicago and St. Louis live stock clos-
ing (form 20); 3:00, Crop report and spe-
cial market news; 2:30, General fruits nml‘

vegetables; 5:00, Wholesale dairy produce,
New York and Chicago (form 5%);: 5:10,
Grain report; 7:30, Live stock and grain
(form - 43); $5:00, Fruits and wvegetables;
9:30, Weather.

Another State Heard from;

Idaho Follows Band Wagon |

WASHINGTON.—Among twelve I.u'uad-!

casting stations licensed by the Depart-
ment of Commerce during the past week,
are two in Idaho, one of the five states
which had no broadcasting station. They
are operated by an eleetric shop in Moscow
and a firm in Lewiston., Wyoming will
soon be in the broadeasting feld it Is re-
ported, and then there will be but three
states with no Radio distributing stations:
Mississippi, Kentucky, and Delaware,

Three daily papers took up broadcasting
this week, one school of music, and the
city of San Jose, California.

SR

The form

U,

STATION IN BOSTON
OPENS AS SURPRISE

WFAU GETS LICENSE BE-
FORE PLANS LEAK

Mayor Curley Microphones First Official
Message—Power Tubes Total
100 Watts

(8pecial to RADIO DIGERT)
BOSTON, MASS.—This ecity's newest
Radlo station for the broadcasting of con-

corts and enlertalnments was opened
Thursday, July 6 when Mayor Curley
hroadeast the first officlal message from

WFAU, the new Radio station of the Edwin
C, Lewig, Inc., electrical concern, at 121
Federal street. -

For several weeks rumors have been cir-
culated in Hadlo circles that several new
powerful broadeasting stations were about
to open in the business district of the city
during the summer, but the announcement
of the Lewls station came as a surprise
to fans, The new Shepard station will be
ready for an official opening within the
next few weeks, It
Lewis concern should establish g station,
as it was one of the first firms in the city
to take up the popular art as a serious and
sound business proposition

Equipment of the Lewis station is the
latest apparatus obtainable from the Radio
Corporation of America, and includes a
transmitter of 100 watts using Radiotron
tubes, Its range will cover all parts of
New, \England, except that small strip
aroutd Springfield and Hariford, which,
due to the mineral deposits in the hills
near Worcester, makes Radiophone broad-
cast reception impossible from any distant
New England cities.

Uniike the Amrad station at Medford
Hillside and the new Shepard station, the
Lewis station will not broadeast nightly,
but will start on a one-night a week pro-

ram, which they thus hope to maintain to
fhe highest standard possible in concert
and general entertainment.

Great Lakes On 30 KW Arc

GREAT LAKES, ILL.—The Naval Radio
station at Great Lakes bégan broadcasting
news and weather and crop bulletins for
the Department of Agriculture recentfly,
and now handles about 3,200 words daily
with a 30-kilowatt arc on a wave length
of 4,900 meters. A new TH0-watt telephone
transmitting set is being installed at the
Great Lakes station, which it is expected
will be completed soon.

is natural that the|

Jack Canuck Learns Fast
To Adjust his Detector

MONTREAL, CANADA.—Radio com=
muniecation I8 making great strides in Can-
ada, as It 1s doing In the Unlited States.
Broadeasting gtations are now operating
in most of the important eclities. Radio
#ets are becoming o universal householid
utility., The Detroit Nows programs are
being pleked up in both Eastern and West-
ern Canada, and énjoy a degree of popular-
ity second to none of the local broidcast-
ing stations,

A review of developments just published
here predicts that Iladio is due to revolu-
tionize many phases of Canadian Jife.
Rallways, newspapérs, pleasure resorls,
theaters, business houses and private In-
dividuals by the thousand are Installing
Radio outfits,

Cubans On Variometer Hunt
(Bpecial to RADIO DIGEST)

SANTIAGO, CUBA.—There is an increas-
ing interest in Santingo in Radio telegraphy
and telephony, and it is intended to install
a broadcasting station poweérful enough to
be heard In every town In Orlente Prov-
Iince. The majority of receiving stations
now In use have been constructed by ama-
teurs or assembled from parts obtalned
from the United States, but as American
firms are oversold, much dificulty has been
| experienced in getting deliveries on orders
| placed In this country, The proximity of
Cuba to the broadcasting facllitles of the
| United States adds to the possibilities for
developing a market there for Radlo sets.

Senator Employs “Speak Easy™

SIOUE CITY, 1A—"Monahan Post™ of
the American Legion, staged a very large
and successful Fourth of July celebration
| here, at which the Honorable Royal C.
| Johnson spoke to a crowd of over 10,000
people through a Radio transmitting sta-
tion and was heard distinetly thraugh
| three magnavoxa placed In front of a 400-
foot grand stand.

ik er discordant quartet had to be replasced by something more refined since

: e flapper has begun to frequent the barber shop, bence the photo, made in ore of

% @u &Wuhmltun'a most up-to-the-minute shops which cater to flappers.
St el as
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NEW DETECTOR TUBE
USES NO BATTERIES

JOSEPH D. R. FREED, NEW
YORKER, IS INVENTOR

Synthetic Chemical Fills Evacuated
Bulb Having Two Electrodes—
Claimed Very Sensitive

(8pecial to RADIO DIGEST)

NEW YORK.—A new detector congisting
of an absolutely new synthetie chemiecal,
together with suitable electrodes sealed in
an evacuated glass tube and requiring no
batteries, has been invented by Jeseph D.
R. Freed of this city. It is claimed that
the new detector, for which no adjustments
are necessary, is as sensitive as a good
three electrode vacuum tube detector. An-

other feature claimed for the invention is
that a regular audio frequency amplifier
can be connected with it and that the re-
sultant set will work as well as any two
stage audio frequency amplifier.

It is also said that the new detector tube
is free from rectifier distortions commonly

New Tube and its Inventor

found in the customary triode tube due to
the operating characteristies of the latter.

Mr. Freed, youthful Radio engineer and
manufacturer, is now waking application
for patents covering the device, a picture
of which is given on this page. A mare
detailed description of the tube and the
pirenit in which it is used cannot be given
until the patent application has been filed.

May Install Receivers
At All National Parks

Plan to Keep Tourists in Touch
with World

{Apecial to RADIO DIGEST)

WASHINGTON.—No matter how far one
travels in search of a vacation, he will
soon be unable to mvoid Radio telephony.
Plans are now being completed at Wash-
jngton for the installation of a gigantic
system of Radiophone receiving stations in
a1l of the country's big national parks.
The plans will furnish news, market re-
ports and concerts to tourists.

Radio transmission stations now in the
parks will co-operate in the worl, accord-
ing to Stephen T, Mather, director of the
national parks.

Mr. Mather explains that tourists have
heretofore bheen cut off from the world
when they enter the parks. The Radio-
phone will be able to keep the tourists
in touch with current evenis. He said
cases have been known where tourists
knew nothing of happenings of national im-
portance for several weeks.

He belleves this can be remedied by in-
stallation of Radio receivers at strategic
points throughout the park system, They
e¢an be cared for by & mobile force, and the
expense inveolved will be small in compari-
son to the return, ¥Experiments will be
tried in several parks immediately.

WASHINGTON.—Regulations to govern
the erection and operation of Radio appa-
ratug in the District of Columbia are belng
%lr:parfe_d by the electrical departiment of

local government.

Book Reviews

The Complete Radio Book. By Raymond
Francis Yates and L. G, Pacent. The book
on Radio for which the vast public inter-
ested in the subjeet has been eagerly wait-
ing. Covers the subject authoritatively
and completely, TForty diagrams and twen-
ty-five illustrations. Price, $2.00.

Radio BExperimenter’s Hand Book, By
M. B. S8leeper., Throughout the prepara-
tion of this book one purpose was kept
in mind, “Answer the practical questions
for the novice or the “beginner” and the
more “advanced student.”” This book will
help the selection or construction of simple
apparatus for transmission and reception
of Radio telegraph and telephone signals,
Price, $1.00,

Radic Engineering Principles. By Hen-
ri Laver and Harry L. Brown. The book
covers thoroughly the operation and char-
acteristice of "two and three electrode
vacuum tubes, the practical application of
the tubes, the generation and control of
electric flow, and the conditions which
must be obtained to cause a tube to oper-
ate In any of its functions. Price, §3.50.

Radio for Everybody. By A. C. Lescar-
boura. A popular gulde to Radiophone re-
ception and transmission and to the dot-
and-dash reception and transmission of
the telegraph for the layman who wants
to apply Radio for his pleasure and profit
without going into the special theories and
the intricacies of the art. Price, $1.50.

Elements of Radio Telephony. By Wil-
liam C. Ballard, Jr., M, E. A reliable
authoritative discussion, in simple form,
of the principles of Radio telephony and
their application. The use of mathematics

has been almost entirely avoided, Price,
$1.50. .
Home Radio—How to Make It. By A.

Hyatt Verrill. This book is particulariy
adapted for the amateur that desires to
know how to make Radiophones. Twelve
fr;ll page {llustrations and diagrams. Price,
The.

The book department of the Radio Di-
gest is prepared to send you any of the

books on Badio published, whether listed |

in onr Book Review or mot, Let us know
what book yom want; send us your check
and we will see that the book im mailed to
you. Book Department, Radio Digest Il-
lustrated, 123 W. Madison St., Chicago, Il

FRENCH NOW LISTEN TO
EIFFEL TOWER MUSIC

Famous High Point Has 1500-Mile
Broadcasting Plant

(Special to RADIO DIGEST)

PARIS FRANCE.—Stirred by ythe tre-
mendous succe=zs of Radio broadeasting in
the United States, Gen. Ferris, head of the
French Army Signal Corps, has organized
& service for the benefit of the publie with-
in a radius of 1,600 miles of Parls.

A powerful broadeasting outfit has been
installed in the Eiffe]l Tower, and now not
only ecitizens sitting in their homes, but
airplane travelers between Paris and Lon-
don, enjoy the daily concerts. A party of
thirty-five in North Africa, 1,460 miles
away, recently enjoyed one of these Paris
concerts, which they heard perfectly.

It is now planned to permit direct Radio
communication between a telephone sub-
seriber in Paris and one in London or in
an airplane or on a ship at sea, so that it
will be possible soon to keep in touch with
any person traveling between Paris and
other European cities,

RADIO MANUAL. Everything the beginner
_ should know. How te build gmui operfte an
inexpensive receiving set. Sixty-four pages,
thirty illustrations. Twenty cents. Post paid.
RAYDIO PUBLISHING COMPANY, CAXTON
BUILDING, CLEVELAND, OHIO.—Ady.

G takes TWO
head sets at same time; takes ALL types
of cord tip terminals. Price §1.50 each.
If Your Jobber Is Unable to Supply, Write Us

S. S. GOLD STAR SAILS
FROM HAMPTON ROADS

Navy's First Radio Repair Ship to
Visit Stations

RADIO MAILING LIST

6,640 Retnil Fadio Dealers, Price per M....$7.50
590 Radio Maoufacturers, per List.... 7.50

705 Radio Supply Johbers, per List........ 7.50

260 Owners cf Radio Stations, per List.... 4.00
Trade Circular Addressing Co.

166 W. Adams Street Chicago, 11,
FRANKLIN 1182-1183

FORT MUNRO, VA—The 8. 8. Gold
Star, the navy's first Radio repair ship,

has sailed from Hampton Roads for the
Pacific Coast and Alaska to deliver spare
parts and repair the two Radio compass
stations in the Aretic which are main-
tained by the navy, These two stations,
which are located at Cape Hinchinbrook
and BSandstone Point, are frozen up for
seven months of the year.

| “To Build Right, Consult First”

MANUFACTURERS who want
the best obtainable consulting
advice on their Radio engineer-
ing problems must go to the man
who knows for their information.
TO BUILD right—consult first.” No
obligations are incurred in sending in
your problem. An estimate on its
solution cost will be tendered first.

ADDRESS your correspondence to
Box 109, Radio Digest lllustrated,
Chicago. THE MAN WHO KNOWS

“ALL-AMERICAN”

Audio Frequency Transformers
Two Types—Fully Mounted

R 3 Ratio 10to 1...cc0uvu. a1 AR, $41.50

R 2Ratho S tol...cecciiveirnnnnans 4256

Send For INMustrated Folder
RAULAND MANUFACTURING CO.
35 SOUTH DEARBORN STREET, CHICAGO

MICRODENSERS

FOR FINE TUNING
MARVELOUSLY EFFICIENT VERNIER CONDENSER

Infinite Adjustment

Greater Selectivity
Absolute Stability For All Capacities

Manufacturers—Jobbers—Dealers. Write for Discounts.

The RADIO SHOP

242 West Adams Street Sole Distributors Detroit, Michigan

Wider Range

CROSLEY RADIO APPARATUS
BETTER—COSTS LESS

Crosley Harko Senior Crosley Two Step Amplifier

To meet the demand for a moderately priced, effl-
clent Two-Step Amplifier we have developed the one
flustrated above. This consists of CROSLEY Rheo-
stat, Sockets aod Transformers, mounted on panel
of formica or other similar dielectric composition,
complete with binding posts which are marked,

The CROSLEY TWO-STEP AMPLIFTER is deslgned
to work well with practically any audion detector

The HARKO SENIOR was developed to supply the
demand for o low-priced, effleient recelving  outfit,
having a range of from 160 to over 600 meters, thog
bringing in on the average amateur antenhi—ama-
tour stations, radio telephones and commercial sta-
tions, operating up to and Including 800 meters.
Ships and stations on the Atlantic Coast are easlly
eppled in Oincinnatl.  Radio telephone concerts and

volpe, from Newark, New Jersey and other New hook-up, the phone posts on the detector belug eon-
Jorsey phones in addition to Pittsburgh, Detroit, nected to in-put binding posts on the amplifier
Chieago and other phones, are regularly copled in panel. The phones are then attached to the phone

Cincinnatl, except under adverse conditions, It is
just the thing for receiving radlo telephone congerts.
This instrument is o combination tuper and andion
detector, It consists of a4 tupped indoclance, o
CROSLEY VARIABLE CONDENSER, CROSLEY
Model ‘A" Rheostat, CROSLEY V T SOCKET,
CROSLEY GRID CONDENSER and Leak. The
hoak-up is special—of cur own deslgm. The HARKO
SENIOR is sold complete as described without tube,
‘‘B* Battery, A’ Battery or phone, as is nsual
with such apparatus.

PRICE ...cvsanavisininvasi-800.00

The HARKO SENIOR can be msed in connection
with the two-step amplifier described elsewhers,

posts on the amplifier and the positive and nogative
posts connected with the A" battery., Two leads
with elips come out of the resr of the cabinet to be
connected with the B Battery. The CROSLEY
TWO-BTEP AMPLIFIER cabinet is  esigned 1o
mateh up uniformly with either the CROSLEY De-
toctor Unit, the Crosley Crystal Beceiver No. 1 or
the HARKO SENIOR, The sizeé of the cabinet of
the Two-Step Amplifier is 11% inches wide, & inches
high, 47 inches deep,

Price of the CROSLEY TWO-STEP AMPLIFIER
without tubes, A" or "B Batlerles, or phoues,
complete as shown in the illustration, - is

$25.00

The CROSLEY VARI- mica will stand up un-
ABLE CONDENSER doer much higher yolt-
is unquestlonably one age than the average
of the most radical im- alr condenser, without
provements in  Rudio puncturing, breaking or
apparatus  Introduced showering.  Therefore,
during the past few the CROSLEY VAHWI-
years, It has g great ABLE CONDENEER
many advantages over can be used safely for
tha old tyve of inter- . W, Waork or modu=
locking plate alr con- lated €. W. work. Any-
densers.  Hemee, s one  who has experl-
p o p ularity, mented with Radlo tel-
In marketing —_— epbone will readily
these con recognize the advan-
densers W e 1 pf this feature.
make no spologles on ach CROSLEY VA-
account of the low RIABLE CON-
price. Instead we state DENSER {s carcfilly

emphatically that they

are DLetter than other thousand volts Iefore

iypes of variable con-
densers that have been
heretofore  offered for
use in Radio work,

Headqguarters for

Radio
Supplies

and Equipment
Radio Depariment
COMMONWEALTH
o
72 West Adams Street
Chicago, M.

notwit their - ;
Jow price, The CRBOSLEY VARIABLE CON -
TENSER depends upon & thin sheet of mica as in-
sulation between the plates. As there is no friction
from the opening and olosing of the plates, the mica
will last ns long as the condenser. Moreover, the

ghipment. Try this m
an air condensger if you
never want to use it
Again.
pliled advantage of the
CROSLEY VARIABLE CONDENSER Is the fact
that there is no danger of short circuiting. The
alightest bending of one of the plates will make other
condensers absolutely worthless,

PRICES: Model A, $1.25; Model B, §1.76; Model C, $2.25
For Knob and Dial, 40c extra

Benior,
results,

articles nsed in radip outfits.

IN addition to the sbove, we now are proc‘hlzch{ng,
Receiver No, 1 and the Crosley Detector Unly, 1
ngr Radio Frequency Tuned Amplifier, costing $15.00, is producing wonderful
We nlsa are producing transformers, variometers, vario-couplers, loud-speaking
devices, sockets, cabinets, rheostats, tap switches, taps,

BEND FOR OUR CATALOG

in large numbers, the Crogley Crystal
the two combined forming the Harko

binding posts, and many other

CROSLEY MANUFACTURING COMPANY
CINCINNATI, OHIO
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RADIO DIGEST ILLUSTRATED

"~ The Radiophonist’s

art

NECESSITY for a rheostat that
would give finer ndjustient than here-
tofore attalned was soon realized after
‘got well undler way, The advent of
pquency feed back circuits empha-

j# need still further. J. E. Jenkins,
ago, after giving considerable time
very important necessity in Radio
tked out a vernlor rheostat and an im-
fiate Improvement was noticed in the
ectivity of the receiving sets.

The principle of the rheostat is a wire
wound around a solld horn fiber drum in
screw thread has been cut. The

the bottom of the cut. Con-

Cme of the most attractive features of
rheostat Is the fact that Instant con-
_gin be made by means of a switch

ition which Is part of the rheostat.
: the knob the circult can
m, and when the filament current
required, a pull on the knob con-
efrcnit and the filament is heated
& resistance as when the circuit
ted, This Is a big advantage

it the

Vernier Rheostat Has Fine Gradation

and saves considerable trouble by not hav-
ing to continually readjust the rheostat
every time It Is desired to use the set,

T N THE earlier days of Radiophone, the

most familiar type of the “B" or plate

A battery was the one put out In the
Bbox form with the red or black sealed top

“and perlips two or three taps. Due to the
fact that a variation In the plate voltage

Bind a decided advantage in controlling the

reception especially with two or more

" Btages of amplification, the actual number
~of taps In the battery unit was increased,
" usually ranging in steps of three volts
each. The next development that took

place was o small 435-volt unit. A com-

plete battery in itself, a number of which

were added together to make up the neces-
Sary voltage. Even this, however, has

been improved on.

~ In the battery shown in the {llustration,

" manufactured by the Hipwell Manufac-
turing Company, any cell in the battery

ean be removed and replaced as desired

In this manner, the trouble of one or two
palls going dead and spoiling the battery

- for further use can be remedied by the sim-
ple expedient of inserting a new unit. To

some of the Individual units are attached

lugs. This permits tapping of the battery
‘at any voltage desired. The individual

ts are not sealed In the container. The
wire connection from the zinc of one unit
soldered to the carbon cap of the next
When the cover of the battery is
on the lugs project through slots
cover. These slots are marked with
iper veltage for each lug. Each lug
with a #-inch hole so that a
tal battery binding post can be fas-
to it, avoiding the usual necessity of
& soldered connection to the battery termi-
il The claim of the manufacturer is
these batteries have a long life and
perfectly noiseless. This Is a material
in reception where battery
are often misunderstood, and the
condemned. The construction is such
Ahat at any rate, a nolsy or bad cell can
B8 ramoved and replaced by a good one.
' The batteries are produced in the fa-
miliar 22% and 45 volt form; in addition,
are also made in varlous sizes for
réent amperage values. Instructions
also furnisbed for inserting a unit
put the necessity of soldering, as many

w

i

E’

i

i

i)

are not equipped for this work.

JIAMOND varlometers and varlo-
uplers are a speclal type of lat-
Hice wound instruments. These In-
s furnish a receiving set with
m Inter-turn capacity, a high in-
e ratlo and sharp tuning, The
ters are eéxtremely sensitive and
i8 poasgible to keep the detector bull
the point of oscillation through entire
of both grid and plate variometer,
ductance ratio Is  considerably
han us The form of wind-
latest deyelopment In “lattice”

oy

Variometer with Lattice Winding

il l:‘#'\ ‘||

winding, and will accommodate the new
broadcast wave lengths with negligible
losses.

Those who have used other varlometers
will find it necessary to follow a dif-
ferent procedure with the Diamond wva-
riometer due to the fagt that it tunes so
sharply. The plate must follow the grid
at all times, as none but very near sta-
tions is heard over more than & few
points onn the grid variometer scale, A
variable condenser of from 11 to 15 plates
shunted across phones, or across primary
of first transformer in a multi-stage set,
will make a very efficient wvernier con-
trol.

The case of the Diamond variometer is
strongly built of well-seasoned birch, ma-
hogany finish, and all metal parts are
brass with buffed nickel finish. Double
bearing springs Insure positive contact,
thus producing noiseless circuits. The
variccouplers are identical in size, shape
and construction with the wvariometers,
having *“lattice” windings which are
wound to a wave length of 200—1,500

meters,
‘J‘/’ plifying horns which are bheing
nlaced on the market, it Is gratify-

Ing to find one that has been desizned and

ITH THE present abundance of am-

Lugs for
tapping battery

as desired-—

b i Bl iy

B
a

for replacement

Individual unit

i

as necessary

ety Linal e ey
B e 1L -

This “B" battery's lugs are
drilled for binding posts and

each cell is replaceable.

WWW. americanradiohistorv.com

constructed under definite consideration of
acoustic experience. There is no question
about the fact that the metal horn in pho-
nograph days was found to have a tinny
sound, and the ultimate development was
the seasoned wood resonance chambers
which are found in use today. The popu-
larity of the phonograph dates from the
time the wooden type was developed. 1In
Radio, this past experience in metal horns
has been completely ignored. For this
reason there are found plenty of metal
horn amplifiers, but very few of the type
that takes Into consideration the knowl-
edge taught us by experience with phono-
graphs.

Maderaware, manufactured by the Amer-
ican Art & Shade Company, is a very dense
artificial wood made by compressing wood
fiber in steel dies under about twelve tons
pressure and at a temperature of approxi-
mately eight hundred degrees Fahrenheit.
The material is much denser thdn even the
hardest seasoned violin wood. This dens-
ity coupled with the fact that it is uniform
in its physlcal characteristics gives these
horns very fine acoustic properties.

The word “Clearspeaker” has been coined
for the new type of horn. It will operate
equally well for loud sound reproduction
necessary for filling a large arena, or toned

Horn Made of Compressed Wood

down to the requirements of a small living
room. The form shown makes a beautiful
piece of apparatus designed to help to
adorn the Radio set rather than disfigure
it as most loud speaking devices do.

How Radio Compass Works

There are two distinct methods of using
the Radio direction finder as an aid to
navigation to enable a ship to locate its
position, according to the Bureaun of
Standards. In one system Radio signals
are transmitted from stations located on
the shore and are received with Radio
direction finders located on the ship. In
the other system the ship which desires
to know its position transmits Radio sig-
nals which are received at a number of
Radio compass stations located on shors,
and the bearings observed at these shore
Radio compass stations are plotted and
the ship notifled as to its position by
Radio.

—

Grid Action Similar to Gate

The part played by the grid of the threa
electrode vacuum tube is to form a vari-
able gate through which the electrons pass
to the plate, and the amount the gate s
opened or closed depends on the wvaria-
tions of the Radio waves coming In, there-
by causing the power of the local plate
battery to be utilized to give a much
louder =ignal than would be possible with
the energy of the signal alone,

In other words, the grid pnctlon is like
that of n very small man working the
handle of an elevator, The man himself
cannot exert even a small fraction of the
effort to 1t the welghts thot he can easily
control from the elevator handle by turn-
ing on and off the electric power at the
proper times.
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In a new sclentific field where many writers are contributing
nrticles there will arise some controversy over the expressions
of opinfons and statements made from time to time. Some of

controversies may be taken Into the courts for settle-
gnent. The priority of inventions may be claimed as well as
the merits of some part entering into the construction of the
radio apparatus, The Radio Digest is an outlet for these ex-
pressiona and the publisher disclaims any responsibility for
opinjons or statements made in connectlon with radio appara-
tus, The news will be printed as it comes to us.

L
Vol. IT Chicago, Saturday, July 22, 1622

Radio Breaks Down Farm Isolation

No Distance Exists Between the Farmer and Town Now

ITTLE by little the man on, the farm comes closer

to city life. Radio will destroy the remaining iso-
lation of the farm.. It was not so very long ago when
the farmer did not even have his mail delivered. Omnee
a week found him on his way to the small town or eity
in the farm carry-all to proeure the necessary groeeries
and to get the mail. Free rural delivery has brought
both of these to him each day. Automobiles and good
roads have aided him still more, for he can get away
qQuickly in the evening and enjoy a ride that eould not
be had with the old horse and buggy.

Now the Radiophone brings to him the entertainment
that was impossible for him to see and hear in a small
town, The small town does not have such enterfain-
ments, He is now just as good as his town fellowmen.
He hears fhe same musie and lectures as they do. He
also has the many advantages of Radio weather fore-
easts and market reports, The Radiophone surely has
brought good things to the door of the isolated man,

The Sea Loses Some of Its Terrors

Flashes Through the Ether Bring Ship Out of the Fog

ADIO has certainly robbed the sea of some of its
R terrors. Recently the steamship Oropesa arrived in
New York after a three-day siege with fog. The data
provided by the naval stations was so accurate that the
ship came within sixty yards of the Fire Island light-
ship for which its course was set and then it was able
to proceed to Sandy Hook and its pier,

@ eaptain said it was superior to anything he had
experienced in his many vears at sea. The ship was
found to be in exaetly the loeation on its charts after
obtaining the flashes from the navy stations. The
navy should be proud of its work and Radio is the in-
strument at hand that has brought about these new
eonditions. This may be a forerunner of the time when
Radio compass flashes will entirely span the oeean and
be of help at all locations.

No. 2

Do Not Hesitate Buying Sets
Radio Has Its Joys Even in Warm Weather
THERE seems to be a sentiment among buyers that

Radio broadeasting will close during the summer,
So much fall about static has also had its effect and the
buyer is now holding off for a later purchase. Reports
from the big stations which are furnishing the nightly
concerts prove that the broadeasting will continue
throughout the summer. In one instance the power of
the station has been doubled and the aerial raised over
one hundred feet.

Let these few items set your mind at rest. Radio is
here for all time and it is just as entertaining in sum-
mer as in winter. A eoncert may be enjoved without
the neeessity of dressing in evening elothes and spend-
ing an entirely too hot evening in a hall or theater
listéning to an Gninteresting and abstruse lecture,

Telephone Sales Not Changed

The Radiophone Has & Field All Its Own
TB:E TELEPHONE industry betrays no sympioms
X of anxiety as to its foture. It keeps on supplying
its instroments and apparatus, The Westinghouse
Electrie' Company, for instance, though interested in
Radio, finds its dealings in the standard telephone to be
utterly unaffected. The sales manager of this eorpora-
tion argues that not in our time will the Radio replace
the telephone. :

He cxpects the telegraph and the telephone to be
brought to ‘%ﬂmter effectiveness, but alleges that proper
conduct of business by Radio broadeasting depends on

t and individual connection, = Radio appears to
him to have value for private business only when con-

- ducted by means of secret codes,

Zal

Ye Ed Asks 'imself

Question.—What is the loop or coil aerial?

Answer.—The loop antenna is gemerally wired with
several turns of wire from five to ten feet square, mounted
on wooden pedestals supported so that such a loop or
square may be rotated. Indoor antennas of this type
require from two to three stages of amplification. While
a set of this kind is more expensive the money invested
is well worth while due to the eompactness of the set
and ease with which such a set may be installed. Inm
using such a set interference from other sources is very
small and by means of direetion, that is, rotating the
loop antenna in the direction of sending station, eon-
siderable improvement in transmission is noted and addi-
tional elimination of outside stations takes place.

In using such an indoor antenna in a building largely
composed of steel construetion the value of such an aerial
iz materially decreased.

Question.—Explain in a simple manner the theory and
operation of a vacuwm tube and the action it performs.

Answer.—The operation of a vacuum fube in general
can be said to be similar to the flow of water in a pipe.
The water in a pipe flowing in either direction may be
controlled by a wvalve suitably located. This flow of
current by means of a valve can be regulated, a heavy
or small amount of water being entirely controlled,
When it is understood that the vaecuum tube acts as
a valve controlled by means of the energy received on
the Radio antenna, it will be elear that the controlling
of a vaenum tube is relatively as simple as the control
of a valve in a water pipe.

In speaking of the flow of corrent in a vaeuum tube
as & matter of comparison it must, of course, be under-
stood that this flow of enmergy from the plate to the
filament is in the form of a continuous or uninterrupted
stream of electrons flowing in the valve,

Question—IFhat are the principal advantages of a
vacuum tube receiving set as compared to an ordinary
orysial set?

Aunswer.—The prineipal advantage of a vacuum tube
set lics in its greater sensitiveness and, of course, of
its greater range. The ordinary vaenum tube without
amplifieation has, at least fifteen times more sensitivity
than the most efficient type of erystal that may be
obtained.

One of the principal disadvantages of a crystal de-
teetor set is that slight jars or imperceptible jolts im-
mediately throw it out of adjustment, aund since this
s liable to take place almost at any time in the ordinary
operation of the sef it will be clear that its use as a
detector i8 froublesome. As a general rule all of these
difficulties are entirely overcome when a vacuum tube
is used. Tt also has the additional advantage that when
a detector vacuum tube is used and is put in operation
for a particular wave length of a specified broadeasting
station, little, if auy, further adjustment is required, as
Jjars and vibrations have no effect on its operation,

It is, of course, true that tube sets are more expensive
but many reasons eam Se given for the difference in
cost and the advantages derived from the difference in
price, The upkeep of a tube set is greater because of
the constant changing of the storage battery and the
oecasional replacement of the dry batteries. The lamps
in the tube sets, of course, are desiroyed due to eareless
operation and the applieation of more current than is
ordinarily required in their use.

Quesiion.—Is it a dificult problem to design and con-
struct transformers for audio or Radio frequencies?

Answer.—The principal diffienlty in this problem is in
the design and manufarture of a eore for the transformer
having the smallest amount of core losses. While excel-
lent results e¢an be obtained by the use of silicon plates
of small thickness, exeellent results have been obtained
by the use of a core composed of iron filings imbedded in
a high melting point compound. The method of winding
these transformers and also the means provided for in-
sulating the windings and the eore are similar to those
specifications followed in the manufacture of any good
transformer,

Question—It is claimed that a low voltage dry eell
in the “* B’ hatlery circuit may cause disturbances in the
set similar to those brought about by soe-called statio
conditions. Please advise us of your opinion in this
respect.

Answer.—Considerable study has been made of the
eharging and discharging of different types of so-called
battery dry cells and it has been found that one cell in
such battery which is low in voltage will eause serious dis-
turbances in the battery eirenit. These tests have shown
that by removing a cell of the low voltage and substitut-
ing a new cell in the cirenit disturbances are overcome
which could not be located in any other way.

Question.—What is the mazimum wattage required in
the transmission bulb for transmitling wired Radio broad-
casting ?

Answer.—Two 5-watt transmiiting tubes will give a
satisfactory service over & range of at least 200 miles,
While this wattnge may seem low for this range of servies
as compared to the large amount used in so-called aerial
broadeasting, there can, of course, not be any relative
comparison between the two systems.

Question.—In using wired Radio either over telephone
or electrie light cirewits should the repeiving set be fused
with the circuit connected to the acrial?

Angwer.—Ordinary precautions require that such a
cirenit be fused, if for no ofher reason than to prevent
110 volts from destroying the receiving set, A one-
lialf nmpere fuse is entirely satisfactory for this purpose.
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Only 360 Meters from the Stage, Sir!

The box-office of a theatre in New York is now
equipped with a Radio reepiving set to take care of
reservations from passengers on incoming steamers.
S’pose nefarious Radio ticket sealpers will now butt in
and try to grab off all the orders.

Sell "Em at the County Fair!

A young Radio sharp at Ogdensburg, N. Y., recently
with the car,

heard through his set ‘‘Come home

Howard; I have to go to the store.”” Who can say that
a set in the pasture will not soon eall the cows at milk-
ing time, ‘*CUome, Bossie!’’—Chicago Daily News.

Put 'Em on the Broadcast Program

¢¢Please switch off the Radiophone, won't yon, dearf’’

‘“But that’s the famous Mme, Sereecholini singing.’?

““I know, but I think the people in the next apart-
ment are having a family quarrel.’’—New York Sum.

It All Depends on How Y;u Look at Tt

A writer says: ‘‘Ladies are attaching Radio garters
to their facilities of transportation.”” A low-down ap-
plieation of a great prineiple.—Chicago Daily News.

Listen In

All the world’s broadeasting now,
Listen in,

Hear your mneighbors in a row,
Listen in.

Hear & concert down the line,

List while politicians whine,

Might broadeast this lay of mine,
Listen in,

—Louisville Courier-Journal,

Barbers Are AlsoiShving Their Breath

And now it is the dentists who ave profiting by
Radio. It is a great advantage to keep the mind of the
patient off his troubles, When telephone reeeivers
are clamped on, what registers on the ears of the
sufferer makes him more or less indifferent to what is
going on in his mouth. Great possibilities for the
soothing talker. Some of ns will remember when a
good talker made us feel it was a pleasure to be fired.

Did a Vacuum or Inner Tube Blow?

Claude: ‘I see Jones has Radioized his motor ecar.’’
Clarence: “‘¥eh! he ealls the garage service wagon
that way now.’’

Broadcast but Not Heard

A definition of a erystal receiving set—Fishing for
musie with Galena bait!

Birds of a Feather Radio Together

Scientists elaim that birds are born with ability to
transmit and receive Radio messsges in their own way.
Man must be a backward ignoramus.

Aunt Enng Has a Mental Capacity
When in doubt as to just what an aerial is, ask vour

T .
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The Armstrong Super-Regenerative Circuits
An Explanation Which Gives the Constants

By Evans E. Plummer

ers are clamoring for information

about Edwin H, Armstrong's lﬁtest
achievement, the super-regenerative "cir-
cuit. They want to try it out, but informa-
tion, authoritative data that can be relied
on, has been lacking, It is the purpose of
the author to supply in this article the cir-
cuits, the values of the various parts, and
all the much desired material,

But perhaps, before entering into a dis-
cussion of his latest achievement, it would
be interesting to sketch the life of Mr
Armstrong, discoverer of the ‘feed-back’
circuit, and formerly Major in the Signal
Corps during the war. Armstrong began
his Radio experiments while a boy fifteen
vears of age, He wag one of the amateurs
who first tasted government regulation of
the ether.

REAL #dyed-in-the-wool” experiment:

& |
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Circuit S-13*
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Federal Begulations Impoged

When the federal authorities were con-
fronted with the problem of dealing with
amateur Radio operators, one of the lead-
ing federal officials said, “Stick "em down
below 200 meters and they'll soon die out!”
He meant as it was praectieally impossible
to operate on such low wave lengths in
those days, that the amateurs would soon
be discouraged and graduoally quit the
»aip.,” But they didn't. Instead they de-
veloped low wave length sets with remark-
ahle efficiency.

Indeed, it was very fortunate for the
government to “clamp the lld down,” for
the resultant effect has brought many im-
provements in Radio, three of which are
the work of Armstrong.

He was a close student of the action of
the three electrode tube both before and
' during his student days at Columbia Uni-
versity. He read all of the books touching
upon the triode tube principles and con-
ducted many original researches on its
working.

3
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Circuit S-14

Strikes Regeneration Idea

While at this stage in his career, Arm-
strong one day connected a condenser
across the telephone of a simple audion
elreuit and found an intensified signal
strength resulted on some tubes. With
this pbservation as a basis of his further
experiments, he produced his original
yeed-back” or regenerative circuit. The
results were so much better than with
any of the other circuits in use at that
timme that he told his father about the in-
vention and asked for money with which
t0 make a patent application. The refusal
of his father caused him to go to his uncle,
who did likewise, but told him to leave a
sketeh of his cireuit witnessed by a notary

Armstrong did this. And the main docu-
ment in a litigation with Dr. Lee De Forest
which ended victoriously finally last spring

was the original cireuit drawing with the
notary's signature.
Develops Super-Heterodyne

Haying done this, Armstrong then set
about producing a Radio cireuit receiver
which would be extremely sensitive to
short wave lengths. The so-called super-
heterodyne principle was the result. It
was with this system that Paul Godley
chosen representative of the American
amateur, journeyved to Scotland last year
and succeeded in recelving twenty-seven
American amateurs across the Atlantic
ocean, a distance of three thousand miles.
The significance of this achievement is
emphasized when it is pointed out that
none of the amateur stations was using
over one kilowatt in its transmitting set,
while the big trans-Atlantic Radio sta-
tions have to use two hundred kilowatits
for the same purpose,

Not content to rest upon his laurels,
Armstrong went to work again, and has
now come forth with an invention which
is eclaimed to be the last word in Radio
reception. It was only a few weeks ago
that the youthful Radio wizard demon-
strated his latest invention, the super-
regenerative cireuit, before the Institute
of Radio Engineers in New York., In writ-
ing of the action of the new circuit, Arm-
strong says:

Regeneration Baged on Regeneration

“1 will describe a method of regenera-
tion based fundamentally on regeneration,
but which involves a principle and the at-

AR M3
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will be the ability to detect wave lengths
under 200 meters with ordinary amateur
sets. In the past short wave lengths were
indistinguishable for small sets. Now that
the range under 200 meters is available for
the breadeasting "stations, the cost of oper-
ating will be lessened. To illustrate the
difference between a receiving set equipped
with the super-regenerative cireuit and the
ordinary set, I have found that the signal
which ecan just be heard with a simple re-
generative circuit at the most critical zero
point can be heard all over the room with
the super-regenerative circuit.”
Trick in Using New Circuit

Armstrong further explains that the
trick in using his new super-regenerative
circuit is to balance the *feed-back”
against the damping of the circuit. By
this means, the damping is overcome by
the regeneration, and while the oscillations
stop, the amplification continues, on and
on. Thus it is possible to amplify by re-
generation continuously up to practically
no theoretical limit,

The cireuits which are given accompany-
ing article are taken from the original
paper by Armstrong. While five of them,
8-18% to 8-17, inclusive, are shown, 8-17 is
particularly recommended as giving satis-
faction. It has been tested and found to
be very good. 8S-13 is very eritical and
amplifies exceptionally well, while on the
pther hand 8-16 is much more stable with
a slight loss in amplifyving power, S-14
and 8-15 are not recommended to the av-
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tainment of a result which is believed to
be new, The new result is attained by the
extension of regeneration into a field which
lies beyond that hitherto considered. The
process of amplification is therefore termed
super-regeneration. Now what this stale-
ment really means i1s this: if the reader
has had any experience with a regenera-
tive set, he knows that when the tickler
is turned too far a distinet howl is heard,
which will disappear when the proper
point of adjustment is found. While the
tuning is going on the =signal
gradually increases until at a point just
before the howling begins, the signal is
loudest. If it were not for this howling,
one could keep on iturning the adjustment
and the amplification would continue to in-
crease indefinitely.
One Tnbe Does Work of Three

“A short way to describe the super-re-
generative circuit is that one vacuum tube
is made to do the work formerly done hy
three. It has been shown for several years
that the limit of amplification is reached
when the negative charge in the tube ap-
proaches the positive. In experimenting I
found that it was possible to increase the
negative charge temporarily, for about one
20,000th of a second, far above the posi-
tive, and still keep the average down. It
is the possibility of increase which permits
the enormous amplification which I have
demonsirated, and enables me to eliminate
two tubes from the circuit.

Makes Short Wave Lengths Available

“Another practical result of this circuit

Circuit S-17

strength |

erage experimenter, as trial has shown the

Radio frequency transformer eoils, (10 in

S-14 and 8 in S-16) to' have necesssarily

an abnormally high inductance value,
Constants in S-17

§-17 is shown with dotted lines indi-
cating the use of the regular antenna and
ground system. In using the latter the
loop (1) is disconnected and the primary
honeycomb coil (2) has a value of L36. If
the loop or coil antenna is used it should
consist of approximately twelve turns ong
a three-foot square. Coil (2) is then dis-
regarded and the loop is direct-connected
to honeycomb ecoil (3), having a value of
L25, The tickler coil (21) has a value of
L35. For. a little higher wave lengths
(still below 1,000 meters), (2) if used,
should have a value of L5, and (3) of L50.

The remaining numbers in the cireuit
diagram refer to the following parts with
their constants:

(4), variable condenser, .001 mfd.; (5),
grid biasing battery, 1% to 6 volts, de-
pending on tube used; (6), amplifier
vacuum tube as hard as is possible to get,
Western HElectrie VT coated filaments
working beat; (7)., 6-volt "A" battery; (8),
filament control rheostat; (8), 90-volt “B”
battery; (10), same as (9); (11), ordinary
audio frequency transformer; (12), fixed
condenser, .0056 mfd,; (13), customary head-
set with .001 mfd. fixed condenser shunted
across; (14), same as (6); (15), same as
(8); (16), honeyveomb coil, approximately
L1500; (17), same as (5); (18), honeycomhb

fixed or .001 wvarigble condenser across;
(19), same as (6); (20), .001 mfd. variable
condenser with 10 millihenry choke coil in
series; (22), same as (8).

Consgtants for S-13 to S5-16

The following constants will aid the ex-
perimenter who wishes to try out the other
Armstrong super-regenerative circuits:

In S-18: (1), (2), (8), honeycomb coils;
(4), variable condenser, .001 mfd.; (5), am-
plifying vacuum tube; (6), 6-volt *“A" bat-
tery; (7), 90-volt “B" battery, tapped one
recommended; (8), amplifier vacuum tube;
(9), phones; (10), Radio frequency trans-
former (two L1500 honeycomb coils); (11),
11 to 6-volt grid biasing battery; (12),
phone condenser; (18), grid rheostats.

In S-14: (1), (2), (2), (4), honeyeomb
coils; (B), .001 mfd. variable condenser;
(6), 90-volt “B" batteries, tapped ones rec-
ommended; (7), G-volt “A" batteries; (8],
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Circuit 5-15

amplifier vacuum tube; (9), .001 mfd, va-
riable condenser; (10), Radio freguency
transformer (very large inductance value);
(11) and (12), amplifier vacuum tube; (13),
phones; (14), 1% to 6-volt grid biasing
battery; (15), 90-volt “B" battery, tapped

one recommended; (16), filament control
rheostats.
In S-15: (1), (2), (3), (4), honeycomb

coils; (5), 1% to 6-volt grid biasing bat-
tery: (6), amplifier vacuum tube; (7), 0005
mfd., variable condenser; (8), Radio fre-
quency transformer, very high inductance
value; (9), .0005 mfd. variable condenser;
(10), 6G-volt “A™ batteries; (11), phones;
(12), amplifier vacuum tube; (13), 90-vult
“B" battery, with taps; (14), .001 mfd
phone condenser; (15), same as (13); (16},
001 mfd, variable condenser; (17), filament
control rheostats,

In 816: (1), L35 honeycomb coil; (2), 3-
slide tuning coil, 150 to 1,500 meter range
approximately; (3), filament rheostats:
(4), .001 mfd. variable condenser; (5), am-
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Circuit S-16

plifier vacuum iunbe; (6), G-volt "“A" bal-
tery; (7), 90-volt “B” battery, with taps;
(8) wvariable condenser, .001 mfd.; (8),
phones; (10), Radio frequency transformer
(two L1500 honeycomb ecoils); (11), 11& to
6-volt grid biasing battery; (12), amplifier
vacuum tubes,

In any of the last four circuits for which
constants have been given, the reader
should experiment with other values,
should he fail to get results. In S-17 which
is highly recommended, it will be hard to
go wrong if the values are religiously fol-
lowed. Omce the eircuit is funectioning, it
is easy to tell. Try to get howling by body
capacity effects, as in the case of the loop
antenna, by placing the hand in its cen-
ter. If howling results the circuit is not
vet in balance. Once in balance, the
howling, or oscillations resulting from

coil, approximately L1500, with ,00025 mfd.

body capacity, eannot be thus produced.

Simple Slide Vernier Rheostat
. The most efficient reception of Radio-
phone broadcasts requires vernier adjust-
ment of filament current for the detector
tube. A simple, yet the most reliable ver-
nier rheostat can be built with an almost
negligible cost in the following way: Pro-
cure a block of wood 1 inch thick, 2 inches

wide #wnd 4 inches long, Cut a notch in
one side a half-inch deep for about 2%
inehes, leaving % inch at each end, the
full thickness. At one end fasten two
hinding posts, or Fahrenstock connectors,
which ean be obtained from old dry cells
At the other end drive two small tacks,

nails or screws spaced the same distance
as the hinding posts at the other end,
leaving the heads up temporarily. Solder
one end of a piece of German silver wire,
Np. 30, to one binding post, carry il under
the head of the tack on the same side,
then under the other tack and finish at
the other binding post, making a square
U shape.

A small slide is now constructed by
making two cuts in each end of a small
strip of sheet metal, hending the middle
gection to one side and slipping same
across both runs of wire. This slide may
or may not be provided with a small han-
dle or knob. This rheostat is connected
in the battery lead fto the “A"” battery
connection so as to be in series with the
ordinary rheostat. With the slide in the
middle position, the rough adjustment is
secured with the regular knob and varied
by moving the slide. The accompanying
sketch will make the details more clear.
‘The device is made almost as quickly as
it can be described.—Frederick F, Simms,

 Petersburg, Va.

il

Radio Frequency Amplification

Despite the tremendous improvement it
has wrought, Radio frequency amplifi-
cation has been used but little in the
Unitedl States to date, due to the diffi-
culty in overcoming the capacitance ef-
fects of domestic vacuum tubes. In Bu-
rope, where Radio frequency amplification
has been standard for many years, special
tubes of low capacitance have been em-
ployed. The vacuum tubes in this coun-
try have relatively high capacitances, pre-
senting great difficulties for use as am-
plifiers. This has been particularly true
at short wave lengths, such as are used
for amateur work and broadeasting, for
the effect of capacitance inereases direct-
Iy with frequency, acting almost as a
short eircuit for extremely high frequency
currents at times,

Also, on aeccount of the capacitance
effects of transformers used heretofore,
only 4 slight stepping up in voltage has
generally proved feasible, necessitaling
the use of a comparatively large number

of Radio freguency stages to secure sat-
isfactory over-all amplification,

Spool Makes Condenser Base

After making condensers of warious
sizes and eapacities I found that an effi-
ecient condenser can be made cheaply as
shown in the illustration. An ordinary
empty thread spool of large size is used
for the base. Two enameled wires are

& LEADS OF CONDENSER
ENAMELED WIRE i

wound on the spool as shown. The more
turne of wire the more capacity. These
condensers may be used for phone or grid
condensers, also on 2 larger scale for
filter condensers. The wire should be
wound as close as possible.—W. Kochers-
ferger, Bristol, Pa.
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Radio Telephony for Amateurs and Beginners

Part IX—Crystal Detector Receiving Sets, Section |
By Peter J. M. Clute

To Explain—

The following article by
Peter J. M. Clute is a con-
tinuation of his series. Ar-
ticles to come are:

IX. Crystal Detector Receiv-
ing Sets, Section II,
X.

Vacuum Tube Receiving
XI.

Sets.
Amplifiers.
XIL

Useful Information.

of crystal detector receiving sets, it
may be advisable to consider brisfly
the basic elements of Radio communica-
tion. To utilize electromagnetic waves for

u; ANTENNA

BEFORE taking up the specific subject

is often a measure sure of the efficiency
of its ground system.

(2.) A means of tuning the receiving
system to the frequency of the incoming
waves. Tuning consists In adjusting the
receiving equipment =0 as to have it in
electrical resonance with the transmitting
station it is desired to hear. Tuning is ac-
complished through wvariations In Induct-
ance and capacity in the receilving cir-
cuit.

(4.) A device which performs the fune-
tion of converting or rectifying the Ra-
'dio frequency oscillations received in the
antenna circuit into uni-directional pulsat-
ing currents. This contrivance is called
a detector, and may be either of the erys-
tal or of the vacunm tube type.

(5.) A form of telephone receiver to
render audible to the ear the audio fre-
quency currents produced from the Radio
frequency currents through the agency
of the detector. These may be the regular
high-resistance Radiophone receivers or
head-set or in the form of a loud-speaking

ANTENNA
TUNING
CRYSTAL PHON con
DETECTOR
SLIDER
_| oroumo J  Groono

FiG.1: SIMPLEST RADIO~
PHONE RECEIVER,

the practical purpose of sending and re-
celving signals at distant points, several
conditions must be met;

(1.) There should be a clreuit in which
alectrical disturbances, called Radio-fre-
tuency oscillations, can be produced.

(2.) There should be provided a trans-
‘mitting antenna or aerlal to radlate these

ANTENNA
q&mﬂ
2 CARBORUNDUM
S o DECTECTOR
ryhy POTENTIOMETE
NG OR RHEOSTAL >
coiL n:
ES
‘F -
b —-— -4
GROUND <
—_ PHONES o

FIG.3' CARBORUNDUM CRYSTAL
DETECTOR RECEIVING SET.

oscillations into space in the form of elec-
tromagnetic waves.

(3.) In order to set up electric cur-
rents in the receiving clreult, a receiving
antepna must be provided to intercept
these electromagnetic waves and to con-
vey the energy to the receiving apparatus.

(4.) A receiving apparatus must be in-
stalled, so that with the ajd of telephone
réceivers, or their equivalent, the incom-
ing signals may be detected, rectified and
rendered audible.

Essentials for Proper Reception

Certaln essentials are found necessary
for the proper reception of Radio signals,
no matier how simple the receiving out-
fit may be. These essentials have been
discussed in more or less detall in the pre-
ceding articles of this series and it will
undoubtedly suffice to merely mention
them here to recall them to mind. They
are as follows:

(1.) The receiving antenna or aerial, the
purpose of which Is to Intercept the elec-
tromagnetic waves sent out by the trans-
mitting station and conduct the energy to
the recelving apparatus.

‘ 7M TENNA

CRYSTAL
OETECTOR,

< DIAL SWITCH
~TAPS

NING
ngdﬂ.

' 1

GRAUND

PHONES

FIG. 4" CRYSTAL RECEIVING SET
WITH TAPPED TUNING COIL.

(%) The ground, which may he made,
preferably, to elther water or steam pipoes,
the ground lead .hgsnf.ias short as possible,
‘The distance a station may rective from

i
- - —

FIG. 2 (@): CRYSTAL RECEIVER, FIG.2(b): CRYSTAL RECEIVER FIG.Z€): CRYSTAL RECEI-
WITH SINGLE-SLIDE TUNER ., WITH DOUBLE-SLIDE TUNER. VER WITH THREE SLIDE

device, depending both on the type of cir-
cuit and on the whims of the operator.
Simplest Form of Recelving Set

The simplest form of recelving set is
found in the erystal detector type, It com-
bines ease of construction with simplicity
of operation and may, therefore, be easlly
made and operated by the amateur or he-
ginner, Such =ets have only one or two
controls for varying the wave-length and
A simple crystal detector for rectifying
the incoming signals.

Figure 1 shows what Is probably the
simplest Radicphone recelver imaginab!e,
With this sort of receiver signals can be
heard only at very short distances from a
sending or transmitting station. Inasmuch
as there is no tuning device in this eir-
cuit, selection of stations is imposkible,
and it will pick up or “listen in" on any
gignal that may come along.

The addition of a single slide or a double
slide tuning coil will greatly improve sig-
nal reception. The tuner serves the pur-
pose of bringing the receiving antenna in
electrical resonance with,the transmitting
station. With a tuning coil, any station
within the range of the receiving set, both
of distance and of wave length, can be se-
lected to a certain degree. The sliding con-
tact, moving over the bared section of the
wire, varies the number of turns of the in-

Fig. 5

ductance or tuning coll. Adding turns on
the coil, by means of the slider permlits
the reception of signals of longer wave
lengths than the natural wave length of
the recelving aerial. Increasing the length
of the tuning coil will allow reception on
higher wave lengths, but it may decrease
the efficiency. Figures 2 (a) and 2 (b)
show crystal detector receiving conneec-
tions, with single slide tuner and double
slide tuner, respectively. It will be
noticed that a small fixed condenser is
connected across the telephone receivers.
This condenser offers a path of low im-
pedance to the high frequency current
which is to be detected, and, in this way,
it i= found to increase the strength of
the incoming signals,

Three Slide Tuner Connectiong
Figure 2 (c) shows the conneetions for
a three slide tuner. With this device it is
possible to tune more closely than with the
two slide type, and it will, hence, aid In
long-distance reception. Varlous other
methods of connection may bLe used with
this type of tuner, making for yery se-
lective operation, - )

Some crystals, such as carborundum.
operate more sensitively to* the incoming
oscillations if one or two dry cells are con-
nected across them, Carborundum requires
a firm pressure of the contact point to
gecure audible =ignals in the 'phones, It
makes a very stable detector, although it
is not very sensitive, unless a battery is
placed across it. The small current sup-
plied by this battery must flow in a definite
direction through the crystal, to obtain
satisfactory results, the value of current
flowing being adjusted by means of a po-
tentiometer or rheostat. The connection
for this circuit is shown in Figure 3.

Since the crystal detector, and alsa the
vacuum tube detector, are voltage oper-
ated contrivances, the greatest potential
{s obtained on the detector if the crystal
{s connected directly to the turns at the
antenna end of the tuning coil, inasmuch
as the end of the coil next to the ground
is &t the lowest potential with resnect to
the earth. This will not make as much dif-

| able condenser in the antenna cireuit for

ference on the shorter wave lengths as on

TUNER
the larger ones, but it is advisabla to
bear it In mind when making connections,
The Multipoint Switch

If, Instead of a glider, a multipoint
switeh Is used, with contact points so con-
nected as to include every five or ten turns
of wire on the tuning coil, the cigggit
shown in Figure 2 (a) will be represented
as in Flgure 4. With this method, only
rough tuning can be obtained, inasmuch
a$ the inductance in the circuit is varied in

7AN TENNA

CRYSTAL

;FA (3

DIAL SWITCNES
: — ]

FIG.6. CRYSTAL RECEIVER WITH TWo
SWITCHES FOR TUNING COIL TAPS.

comparatively large steps. Figure § is
f commercial reeeiving unit of this type.

When two switches are used instead of
one, as shown in Figure 6, relatively flne
adjustment can be obtained. One switeh
cuts in groups of five to ten turns, while
the other switch takes in only one turn
at a time. For instance, if §3 turns arhi-
trarily represent the correct tuning ad-
Justment, the first switch is turned so as
to include 50 turns, and the second switch
ig turned to connect in the three additional
turns needed for fine adjustment to the |
incoming wave length.

Variable Condenser

The ecircuit shown in Figure 4 can be
much improved by the addition of a vari-

sharp tuning. Figure 7 illustrates a com-

Fig. 7

merclal set of this type, the diagram of
connectiond being shown in Figure 8,

When the length of the incoming waves
I8 shorter than the natural wave lengtih

wire which

ANTENNA

; VAR, COND.
-

w
3d

< CRYSTAL
T OETECTOR
3. TUNING -
N cort

i

FIG. 8. RECEIVING UNIT WITH TAPPED
TUNING COIL & VARIABLE CONDENSER.

aerial to include additional ecapacity, en-
ables the aerial cireunit to be tuned in tc
the short wave lengths,

Additional series antenna loading in-
ductance is required only when it.is de
sired to receive waves greater than the
fundamental wave length of the antenna
Increasing the nmumber of turns of series
inductance prepares the open circuit fo
reception at longer wave lengihs.

Tuning Is accomplished easily, by using
a condenser and a tuning coil to obtair
capacity and inductance in convenientl
adjustable form. ©One, or the other, ol
both of these tuning devices must be ad
justable. The series loading inductanci
may be omitred for reception at 360 meter:
wave length. Satisfactory tuning may i
effected by the use of a variable condense)
in the antenna clreult and by adjustmen:
of the tuner.

There have been considered, thus far
only simple crystal detector receiving units
in which variation in inductance for tuning
purpases is produced by fixed steps. Often-
times in tuning, signals will come In loude:
when the operator's hand 8 on the slider
of the tuning coil. This condition occurs
when the station is not correctly tuned i
or whén there is a poor ground connec-
tion.  The capacity of the body tunes the
get nearer the wave length of the trans-
mitling atation and, therelore, a stronger
signal is received.

Bliding contacts do not always insure
good contact and where exceedingly sharp
tuning is desired, some other tuning de-
vice must be used. Since the continuous
wave transmitters uysed In Radio are tuned
very sharply, even the slightest change
in tuning inductance will materially affect
the reception. Continuous variation in in-
ductance Is generally accomplished by
using two colls, one stationary and the
other movable, so constructed that their
mutual inductance may be wvarled by
changes in the relative position of the
coils, The relative motion of the two
coils may be effected in o number of ways
of which the loose coupler, the wario-
coupler and the variometer are representa-
tive types.

Editor's Note.—The sccond installment for
Part IX of Mr. Clute’s scories will appear in
the mext dsame and weill deal with crystal
detector  receiving  units  employing  looss
couplers, varivcouplers, and variometers for
tuning purposes,

Typewriter Parts Make Dials

The material in a typewriter ribbon
spool can be used to make a dial. The
spool is 2 inches §n diameter and those
solid, not spoked, are the best to use.

FIG. |

FiG.2

Remove the disk, using care not to bend
it. Mark the graduated scale on the pdge
of the dial with a sharp tool or secriber.
Drill two holes close to the center to
take small screws for fastening the knob,
as shown in Figure 1, Rimove the knob
from the paper roller or platen and fasten
it to the disk or dial with serews. The
finished dial, Figure 2, will present a very
neat appearance on any panel.—PFrank M.
MeKinney, San Franelsco, Cal,

Strange Sounds Not Static

Jubbling or grating sounds which may
be noticed when the antenna and ground
wires are disconnected from the regeiv-
ing set are not caused by atmospherics or
“static," but may vsually be vemedied by
tightening the hinding posts at various
parts of the cireuit, cleaning the vacuum
tube contacts, or hy replacing old *RB"
batteries. Somelimes a triode tube is
found which has a bad connection he-
tween the filament ltself and the lead

WWW.americanradiohistorv.com e T ™

of the recelving antenna, a short wave
vondenser, not&awtﬁﬂ-e lna‘aeﬂéuﬂ,m the

the base. &

connects the fila t with
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1 OUND WAVES and alternating current
S waves, as has been explained before,
WS are very similar In form, Both sound
and electrical waves have amplitude and
it i=s this amplitude that indicates the
power In back of the waves. In Figure 1,
" “A" Indicates an alternating current or a
sound wave without variation in amplitude,
Amplification means increasing this am-

without alteration of the characteristic of
the wave. The curve “B” In Figure 1 shows
an’amplification of the curve “A." while
“C” illustrates still another step of ampli-

plitude of either sound or electrical waves |

By Harry J. Marx

Types of Amplifying Circuits

for practical and commercial use, but the
amplifier has served to increase the range
of both receiving and transmitting sta-
tions to an unbelievable extent. The Radlo
wave may be so weak that the detector
tube cannot rectify it and supply sufficient
energy to operate the receivers. Yet when
one stage of Radio frequency is added, the
weak impulses are magnified to the extent
that detectlon is possible, giving audible
sounds in the receiver, Adding another
stage of amplification after the detector
tube, the sounds become loud enough to
be heard considerable distance from the
phones. Perhaps another stage and a loud

AMBV.T

INPUT

w7’

n-mllll!l. =

simple Instructions for the Beginner

AMPV.T
™
¢ g
“XW § 3
8 § ourTPUT
i &t ¥

fE

= 6¥

o Pt Y speaking device can be connected and the ¥i
- S L ~ reception will be heard throughout the
rooni. Figure 4
AMP. V. T AMP.V.T DET VT which has heretofore been impractical with
/\ /\ / N\ audio frequency. The loop because of [ts
- Tr directional properties offers greater ad-
/ \/ \/ \4 vantages of selectivity.
Figure 3 is the typical two stage Radio
N frequency . amplifier using transformers.
The potentiometer is connected across the
“A"™ battery in order to permit accurate
control of grid potential—one of the im-
VWWWAW ANVYW I—-‘ portant features in Radio frequency am-
A 00] plification. It must be stated, however,
- ! that the range of Radio frequency trans-
7‘—'0005 EC. formers is very limited and requires more
vc ® T than one to cover any considerable wave
Figure 1 L * >3 length range, e
o | 4 is a typlecal resistance c
fication. These curves fllustrate quite 200 OH, .% E :\\-1;1 E:::e am]lliﬂér? This type, alth:lr:h it
clearly just what ]“‘m;g“g’ "‘t ‘:"e r:"“'p’“ of POTENTYOMETER E E has a greater natural operating rapge, does
amplification used in S e 3 > = not have the high efficiency of the trans-
_Tbe question may . e ralsed that both former coupled type. Unfortunately its
‘W‘;}lﬂ ani R‘?'Ii:‘j’ ﬁ;""gg‘: g?en?lfr f;;?tsffs lg' VWAAA meﬂﬂiciency %:a moredma;kcd in wave lengths
Auniiorm amp > under one thousand méters.
form. In Figure 2 the amplification of an In Figure § the cnmﬁim‘; is accomplished
jrregular wave form is illustrated. The -"l"H.—'.'.I']' through tapped inductances. This permits
point that should be clear in the mind of 6V, 45 V. an Increased operating range, and at the
the amateur is the fact that i‘hu 1’:-1:.-1{;1encl'y Figure § same time the two switches can be so de- N
‘of the wave lhas not been altere ut in 8 d ti » than one stage is ad-*
dnereasing the amplitude the power behind _ J:,‘g_]:d s“:::.ltmil];[::'uﬂly g o
~ it has been increased, This increase of Amp. V. T Der ¥ 7 A new development is the combination
power is obtained through the amplifying coupling by meang of an inductance and
“u':"uestoflYa'l:?:::!uml]l.}u};.it::n E[Ii:;eut::m'el;h: m 'F ;Eilp(l('ft)’{lc?llll;:li!lca It‘nﬁmﬂ.l;{;lleli This s 1!1:-
Jritciium tube [ e SRSHEU 7 ustrated In Flgure 6. Considerable effi-
detector, It has, however, the additional ~ ciency for low wave lengths has been
| claimed for this type of hook-up. .
A —~— g N The stages of audio frequency amplifi-
cation ‘have been {llustrated and explained
- considerably in the past. Figure 7 shows
l I the popular transformer coupled Lype,
_— while Figure 8 is an impedence coupled
™ /\ ot 0005 ‘ * 6025 circuit. This type of hook-up is called cas- |
o B \/ Y “vC. e 200 OHMS — cade coupling,
- = : .
POTENTIOMETER Use of Multiple Cat Whiskers j
o005 V.C. Some amateurs cannot keep their home- |
; made crystal detector “cat whisker” in
; place without frequent adjustment. Try
ol I' 'IJ using two or three “cat whiskers” instead
14 \ * of one. If each “whisker" 1s slightly sep- =
6V. arated from the other a sensitive spot is
| Figure 6 sure to be touched,
Figure 2 -
Audip frequency amplification has been A.F. TRANSFORMER ”
" feature of increasing the potential of an|considerably developed and is in consid- AME V. T. AMP V. T
electric current. In this respect it acts | erable use for both commercial and pleas-
. gimilar to a transformer, but the increased | ure purposes. The development of Radio
. eurrent is drawn from the “B" batteries | frequency ar_npliﬁc:‘ulon marks the great- m _4
Y This ampiification can be utillzed for Radio | est advance in Radio taken place since the L
} frequency alternating currents as well as|invention of the three electrode vacuum ouTrPUT
S for the rectified audio frequency currents. | tube. HReception that has heretofore been P
b It may seem queer to'the amateur that | too weak to be detected by ordinary means
the vacuum tube which has heretofore been | is readily heard with Radio frequency am-
considered only as a detector or rectifier | plification, the addition of but a single
|_ of alternating current, should now be used | stage re§u1ting i.n an astonishing improve- INPUT
for amplification of Radio frequency cur-|ment. Not only is there a tremendous in-
‘rents without rectification. If the energy | crease in the distance over which signals D
‘or potential of the grid becomes great |are heard, but. the reception is uncommonly RHEOSTAT -
enough and the plate circuit has sufficient’ ¢lear from distortion when proper trans-
R.F. TRANSFORMER = .
AMP.VT. ( AMP.UT. =6V i
e e
E " = 452590V
Ouvrrpur - g
-
[ '?' (]
3 Figure 7
x DET.V.T. AMP.V.T. AMP. V.T.
0005 |
Ve, n |
200/ D005 0005
FC. N I
L & Fe. -
v v = |“ d
P x .‘Nxv‘“ T " :V\ T ¥ ‘b\xV‘ :
— # 33| T8 st 33
1)uo]s| # 005 S8 A3y S 3 {
| 2005 $§ SMSS 38 g §
60V. vC. $% S ML 3N T RS r
Figure 3 N = & Ny
-Imttanr voltage, the tube simply amplifies| formers are used. Selectivity is greatly - 2+ -
adio frequency current without rectl-| increased, thus permitting very eflicient _ = goto
tuning for stations with but slight varia- &V.— -‘.;_90“
- enm‘monu strides fn the progress of | tion in wave length, . 3:
pliony. is ma.inlar due to the devel-| Another highly important advantage of -I-T —. "
amplifi . The range of a|Radlo frequency amplification is the ad- ]
sét Is too lmited [ vantage of the use of a compact loop aerial | Figure 8§ ‘Ji
il WAL americanradiehistorv.eom il
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Panel Units for Your Receiving Sets

By Harry J. Marx

GRID GRID

FIL+ FiLt @ ® ® Our

e : O

PLATE - |PLATE

FiL.

Con.

8+

1
—OO_J) L3
® ®

A-4 A+
FIXED CCUFPLED : VACUUM TUBE
TUNING PANEL PETECTOR PANEL

S-8 S

PARTS REQUIRED FOR VACUUM TUBE DETECTOR PANEL
1 Panel 8"x10"x34"
11 Binding Posts
1 Tube Socket
No. 1—Detector Vacuum Tube
No. 2—Filament Rheostat
| No. 3—Grid Leak .5 Megohm
No. 4—Grid Condenser .00025 Mfd.

No. 5—Filament Control Jack
The binding post on the left-hand side market “GRID" is for connec-
tion to the grid binding post on any of the tuning panels. Likewise, the one
marked “FIL.+" for connection to the filament binding posts on any of
the tuning panelf. The one marked “PLATE"” connects to the plate of the
vacuum tube. If the tuning panel is of the regenerative type, a correspond-
ing plate binding post is connected to the detector binding post. If the
tuning panel is not regenerative, this binding post is connected to the one
directly below it. The binding post marked “B—"" is for the negative side
of the plate battery, which for the detector panel al should not be more
than 2234 volts. The lower binding post marked “B+" on the right-hand
the positive side of the filament battery. The two binding posts below, S 8F e Bensb Xy v pusiiivy Saracingl o Bho Sieee batany RN RS

b‘nldi ““ _.. & » -
marked “PLATE"” and “B+" are for regeneration and connect the tickler 2 ermil::lspc::‘ t;: l‘l;: ::::o:?A:“:::: A ThemtlieeA:i.nd;:e fo:“:u ::::::
coil in the series between the plate and the “B” battery. ‘ %8 il

PARTS REQUIRED FOR FIXED COUPLING TUNING PANEL
1 Panel 8"x10"x14"
6 Binding Posts
2 Tapped Switches as Required for Primary Winding
No. 1—Primary Winding of Fixed Coupled Tuner
No. 2—Primary Variable Condenser .001 Mfd.
No. 3—Secondary Variable Condenser .0005 Mfd.
No. 4—Secondary Coil of Fixed Coupled Tuner
No. 5—Tickler Coil |
The two binding posts on the left-hand side are for aerial and ground
connections. The primary coil has two individual tapped switches. For
rough adjustment there are five or more turns for each contact and for
fine adjustment one turn for every contact. This in conjunction with the
primary variable condenser will permit very accurate tuning efficiency. The
secondary coil is wound on the same tube as the primary and is in fixed
position. The secondary variable condenser by means of the adjustment
of capacity, permits variation for tuning the wave length of the secondary |
circuit. The two binding posts in the upper right-hand corner are for con- |
nection to the vacuum tube detector unit, directly to the grid and also to

“OUT"” and “FIL. CON.” are for connection to amplifier panels.

)
| :
HOOK-UP RD43 | \/ 7
. - |
|

The hook-up shown is intended as a com- |
bination set that will offer to a certain | ’ ’
extent the advantages of both the vario-
couplers and variometers and honeycomb
coils as tuning units. The primary and W] )
secondary are two honeycomb colls. A v F m P.
grid variometer is added but can be omitted ¥
by elosing the switeh neross its terminals. J Ny N =
The set can be non-regenerative by turn- [
ing the top switch to the right contact
point, thus cutting out both plate variom- | l
¢ter and the tickler coll. If the switeh VM b g Ay
iz on the center contact the honeycomb | "'f = 1 60V. =
tickler coll is in series in the plate cir- | 7] ool -"‘.m =
cuit. If the switch is on the left contact, e ve 000, =%
the plate variometer is connected in series. | = v.c [A1 =
In this way advantage is taken of both : =
the types although the total effect is not! ¥, Licots4oo Ohm z%\t_:_
entirely like the coupler tuner as common-| —J1 el ke oianwtor -—f‘
1y used. The potentiometer is connected |

_ o [RDA3] nl
across the “A' battery for regulation of the I T Tev.”
grid potential in the Radio frequency am-

plifiers.. The variable condease nected across the secondary of the first | secondary eireuit. Likewise a varlable | honeycomb coll permitting more accurate

r s con-| transformer for critical adjustment of the | condenser {s shunted across the secondary | tuning adjustment.
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Questions and Answers

List of Broadcast Stations
(630) GEL

1 heard station KLZ very clearly last
Thursday evening. I find that it Is listed
us Fitzsimmons Hospital in Denver, Colo.
The same station was also heard by an-
other fellow here also. Can you tell me
where I can get a list of broadcasting sta-
tions?

A—KLZ is Reynolds Radio Company,
Denver, Colo. DDG6 is Fitzsimmons Hos-
pital, Get RADIO DIGEST every week
for the most complete list of broadcast sta-
tions. You will find it up to the minute
and accurate.

One Step Amplifier
(304) RDV

1 wish vou would send me a “hook-up”
for the following: 1 have a Variocoupler
and want to use the inside coll as a tickler
with a one step Amplifier and Detector
tube,

A.—Diagram £ and A 304 Is shown.

Variocoupler and Two Variometer Set
(335) CHC

I intend to have a receiving set con-
sisting of one variocoupler, two variom-
eters, a 43-plate variable condenser, a
detector tube with vernier rheostat, and
two steps of audio frequency amplifica-
tion. My aerial consisis of oné wire,
seventy-five feet long, with a twenty-five
foot lead in, running northeast and south-
west. The dead end is fifty-five feet high
and lead-in end iy forty feet. My ground
wire runs seventy-five feet to a water
pipe.

1. What is the best way to connect up
my set? 1 want my detector tube in the
tuner cabinet and my two-step amplifier
in & separate cabinet, receivers to be con-
nected In with jacks and plugs,

2. Is it more eflicient to shunt my vari-
able condenser across the primary of the
variocoupler, or place it in series with the
antenna?

3. Could I use variable condensers of
rotating plate type as grid condensers,
and would my set be more selective by
doing so?

4. If the answer to
affirmative, what cap
would be the better? How many ohms
should the leak be in conjunetion with
variable grid condensers?

5. What capacity phone condenser would
recommend? I am planning to use Bald-
win Type C unit in a loud speaker,

6. How many taps are there on the
Baldwin variocoupler? Would I need two
control switches to vary inductance?

7. With the above set, using your con-
nectlons, with my antenna and ground,

above question is

city condensers

what would be my maximum and mini- |

mum variations of wave length?

8. What broadcasting stations should
1 hear and what would be my range?

9. Can I better my r ng =et in any
way by any other instruments?

10. If I am unable to receive NAA what
meuans ghould I use to load my set to the
required wave length and how and where
should such inductance be inserted?

A.—1. Series of that type started with
the 1ith issue,

2. If you have a low naturnl wave
length in your antenna shunt the con-

denser across the coil, otherwise in series.

3. Yes, but not more than 11 plates are
necessary (0025 mfd.).

4. 0.25 to 1.6 megohms.

5. .001 mfd,

¢. Don't know. Not necessarily.

7. See page 13, issues § and 10,

8. 200-mile range.

9. Yes, with Radlo frequency amplifica-

tion., See issue 12, page 13,
10, See page 13, issues 8 and 10. Answer

to Question 7 in serles.
Soldering
(714) HK

1. Is it necessary to solder the wires to
the lugs which are on a ground switch or
ean you just twist the wire around the
bolt and tighten the nut? I have tried five
times to solder in the peg but found it un-

satisfactory. A little pull or twist and the
wire will come right out. I have an out-
door aerisl.

2. Some say you should use No. 4
stranded rubber covered wire from your
Hehtning switch to the ground. I have
No. 4 rubber covered wire not stranded. Is
it satisfactory or not? I have my Radio
set rigged up and all connectlons made
gxcept the ones to the lightning switch.

A.—1. The wires should be socldered to
the ground switeh lugs. I belleve your
trouble is due to the fact that you are not
making a good Job of the soldering., Be
sure that both wire and lug are properly
seraped, cleaned and tinned before at-
tempting to solder the wire on the lug.
The soldering iron sghould be hot enough
to allow sufficient solder to flow and thus
make a satisfactory joint.

2. The lightning switch ground wire
need not be stranded. The wire you have
is satisfactory and according to the Fire
Underwriter regulations.

Making Loud Speaker

(344) KA

Will you kindly answer my questions?
Cun & Magnavox be made at home? If
It can be made at home, will you please
gend me instructlons for making one?
Will you please send me the dlagram
skeleh of the inslde of p Magnavox?

224 v.
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BOUND

VOLUME ONE

Supply
Is Limited
There have been so

many requests for
odd back numbers of
RADIO DIGEST that
it was thought best to
bind the full sets of
the few numbers re-
maining and offer
these valuable num-
bers with a year's sub-

scription. Remember
there are

Your OnlyChance

formation on Radio.

To Secure This Book

AFFER THE FEW on hosd are exhausted no more will be printed. With r
this volume in your possession you will ha

It will form a permanent source of reference. It will
enable you to get the most out of your set or will show you how to make a com- I

i

Q& A -3JO04 L

AsLong As They Last

VOLUME RADIO DIGEST
A Radio Library in Itself

¥ FREE

ve access to a reservoir of in-

plete receiving set at home. You will secure on this special limited offer as long

ns they last.

13 NUMBERS IN THIS BOUND VOLUME
52 NUMBERS IN YEAR'’S SUBSCRIPTION

65Numbers

MAIL NOW

—_——— ——

Spec cial Offer

l Publisher, Radio Digest, [Mustrated,

123 West Madison St., Chicago, Illinois.
Please reserve me one
am -‘“
larz}, for Ome Year's Subscription to Radie

Address

~—Not very easily. Plans and sketches
are not available,
Can't Hear EDEA
(329) ACB

I am a reader of RADIO DIGEST IL-
LUSTRATED and would like to have your
Radio Department tell me what my trouble
lg&. Am enclosing a diagram of my hook
up. I would like to hear the music sent
out by station KDKA at East FPittsburg
about 90 miles away but ecan't hear any-
thing.

A.—Try shunting your variable con-
denser across your tuning coil. You ought
to get KDKA. Of course, due to lack of
information about your tuning coil, it is
hard to state anything definite.

Standard Sets
(841) AJA

Would you please be =0 kind as to give
me the [nside hook-up of the Telmaco
Type T.R-67 1 haven't seen any such sets
around this vicinity as yet, but as I am
doing a lot of fixing would like to know
the different hook-ups. Would you please
tell me how far such a set s able to re-
ceive, and oblige?

A.—We cannot give details of hook-ups
of the internal circuits of any of the stand-
ard type recelving sets shown on the dia-
gram pages. Range Is about 200 miles
for phone,

13 NUMBERS

With One Year's
Subscription to
Radio Digest -

LIBRARY will' be completa
without this valuable bound
volume. It covers wuch & range
of Radio Subjects that no dozen

hooks om the eubj woald

fifty-two iszues to come. Remem-
ber there are cnly » fow of these.
You had better

SEND IN YOUR
ORDER TODAY

— ——— —

owpon

bound volume Number One for which 1
ing check M. O. for Five Dollars (Forsign Six Del.
Digest, Hlustrated,

B T e S T R T e s
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Young Jackie Coogan, movie
sior, obtained this Radio re-
ceiving set by selling sub-
scriptions to a local news-
paper. All of the studio help
in sight comtributed to the
price of this set
through the buyving of sub-
scriptions, No movie actor
should be without a receiv-
ing set, so Jackie says.
@ INT.

It is considered a
crystal receiving -set
is not good for a loud
speaker, but bhere is
l one that works.
a‘ @K. & H.
L S

S —

A 4 1 i

o —— GV

Monsieur Kanony, !
baritone, broad-
casts as if his
hearers could see §

h)m.
2 KEYSTONE

e — b

The very youngest of the
Radio fraternity. The
youngster, Le Roy Allain,
Jr,, takes great interest in
the Radiophone.
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