~ PHOTOGRAPHS SUCCESSFULLY TRANSMITTED BY RADIO
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(C. P. & A. Photos)

While sending photographs over land wires has been accomplished
received successfully by radio was transmitted from Washingtom, D. C,

Mr. C. Francis Jenkins, of Washington, is the inventor of the apparatus used.

The principle of the invention is to transform the light impulses or waves from the photographs into electrical impulees by means of special
glass discs and light cells, and then to change them from electrical impulses to radio waves. In the reception of the photograph the process e
reversed, the waves being received as radio impulses, transmuted into eclcctrical impulses which actuats light cells and by means of the discs
seen in the llustration above being impressed on a sensitized flm as a photographic negative. The photograph thus received must be developed in
the usual way. Some photographic detail was lost in the experiment due to outside interference which was mot controllable at either the receiving
or transmit &luﬂons. These interfering impulses in the form of static, or sirnals from other stations, went through the apparatua and registered,
thus causing the loss of detail. The pictures transmitted were those of President Harding, Vice-Presidemt Coolidge and Govermor Pinchot, all of

them being successfully received.
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Radio Farms

Farms

land offer of the
directly adjolning Worid's Greatest Radlo Station
of The Badio Corporation of America at Miller’'s

Greatest day, Radlo

Place, North Bhore of Long Island, in famous
fruit and truck garden section. These fertile
farm plots, 60 to 100 feet above sea level, per-
fect for chickens, fruit and vegetables. Onmnly one
and a Quarter miles from a delightful beach:
superd boating, bathing, fishing. Unsurpassed fer
summer bungslow camp sites. New State cen-
orete highway erossing property direst to 39th
Street, New York. Basiest of easy terma., Titles
guaranteed. Write for Radic Farm FNacta

O. L. Schwencke Land Co.

78 BROADWAY, NEW YORK
Bstadblished 25 years.
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SIX REASONS WHY A

“Vac-Shields”

1—Non-Magnetic.

2—Prevents Inter-
stage Coupling.

3—Stops Howling.

4—Prolongs Life
of Filaments.

§—Tunes in DX.

6—Protects Tubes.
Attached in a
Minute. Order
today.

Patent Pending

Will ship immediately by mail postpaid
on receipt of $1.00.
8atisfuction or money back.

ORANGE RESEARCH LAB.
41 North 16th Street East Orangs, N. J.

Radio
Distributing & Auto Supply Co.
of 64 West 66th Street

Mmunma@mohw

and Name to:

| RADIO DISTRIBUTING
& ELECTRIC CO.

1 Park Place New York City
Phone: Barclay 9922

Big Specials in Next Issue

|

The
I PERFECT RECEIVER
One Tube Reflex

Endersed by the New York Evenisp Mall

Brings in DX Complete ||
Make One Tube Do the Work of Two

PARTS CONSIST OF THE
FOLLOWING: !

Ons Super Sensitive Crystal
One Crystal Detector

One 11 VT Sockst

20 Feeot of Buss Wire

One 7x14x3/16 Formica Panel (Drilled)
Eight Marked Binding Posts
Twa 3-in. Pathe Dials

14 Switch Points

2 Switch Levers

Four Stope

Ons Rheostat

One Double Clrcuit Jack

One DL. Homeycomb Coil No. 50
One © Plate Condenser

180 Degree Variocoupler

One Audio Transformer

Two .002 Mica Condensers

Total

$17.50

MAIL ORDERS ARE OUR SPECIALTY

American Radio Stores
235 Fulton Street, New York City

All erders must (ncluds pestage, and 1l checks
must ba eertified.

Subscribe for Radio World, $6.00 a
year, $3.00 six months, $1.50 three months.

I ‘1T N\

MIDGET ©
TUBES

Copyrighted

IS NOW AVAILABLE

FlL.

U. S. Pat. Office

3 Volt Dry Cell Tube, 221,
B Battery, Amperage .15

$2.50

Adapters for Standard Sockets

Dealers, Jobbers and Distributors
write for quantity discounts

DELTA MIDGET TUBE CO.

241 MARKET STREET

If you can’t get them from your dealer,
‘write us direct

NEWARK, N. J.

AMATEURS., SEMND FOR OATALOGUER
*“g8 Batteries That Last Fer Five Years

“. 5, f N

& F A N

RADIO EQUIPMENT MFOQ. Co.
Dest. “8," 1063 Ave., Now Yok, N. Y,

/

MAIL ORDER SPECIALS

Molded Coandonoor ..........c.cc000eunee $ 3
Duplex Phene Clips, 2 for.......cccccce. A7
Nath. Baldwia Type *“C’ Pheses........ 838} |
HPMCO ial WD-Ii Transformer..... 2"
1{ Plate Variadbls Ceadonser, Red Melded

Ends ............ 598 SRS § o5 JelelEAn 1.4
2) Plate Condemser .........cc.c000000c0- .34
43 Plats Condenser ........ccoc00cv coeee .73

3~ Moelded¢ Dial
HEDDEN PLACE MACHINE €0

Manufasturers of HPMCO WIRELESS PARTY

40 HEDDEN PLACE EAST ORANGE, i J.

The dials with absorption lesses

reduced to s Minimum
Specially designed coss-section inscres mintem
loss. BEnamel, graduation and numbers are partin-
larly eclear. . Kned s0 shaped that fingess ds ast b
terfere with eagy, sscurate reading.

Na-ald dials are moulded frem genuine Na-¢d
material Rheostat heat will et affect them TMo

un true; cannet
8-INCH DIAL 835
3-ineh dial for rheostat
sSu~” 78e.

Send stamp for literature
Alden Manufacturiag Ce.

l'cnﬁz'A‘l:.-lh’hr c-:
2w . Springisid,
Dept. L,

.
RADIO LOUD SPEAKEY

FOR PHONOGRAPHS

The MORRISON Leud Speaking Unit, for use ®
phonegraphs, takes the Dlase of awkward hmimb
Possssses & tone value 1009 trus—an achisvemsst
never before attained in a loud speaker.

Attaches in Place of Reproduces

Blips en teme-arm of phonegraph in place of ™
profucer, or ean be used with hern. Adaptsd
any bulb set with one or mere stages of ampitin-
tion. Adjustable from ssft %9 loud tene Oameet
possibly rattle or loosen threugh ezeessive ampll-
— ﬁﬁmfmm-%
compares ve

market. Thousands in use, giving perfert mis
faction. Handsomely nickel plated, emple®
with § ft. eord, $10—sat your dsaler’s er diret
Bent 0. O. D., If desaired Fully goarantesd
Money back if not satisfied (When erdsring.

speeify make of phonograph).

MORRISON RADIO LABORATORIES
Dept. 12, Lewls Blosk Detreit. Mik

pnmsry
———
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How to Make Commercial Type

Radio Apparatus
By M. B. BLEREPER

This beok duc.t;lbu 1: zﬂ masy 6"
types spar vasuem
telephone guumitth' and h.l‘mﬁﬂ h::l-‘
heae receivin wpment a
'?\e men{erqwlrbe able to get
world of ideas for the design and esmetryc
tion of his next piece of radio equipment
from the very clear descriptiems “%! lh”:
clearly {llustrated figures...... PRI

7 Any of These Books Seat
Prepeid on Receipt of Pries.

THE COLUMBIA PRINT

ROOM 338
1493 BROADWAY, NEW YORK

—
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The First Church Radio Broadcasting Station

ALVARY Baptist Church, New York City, has
installed a complete radio broadcasting system
for sending out Dr. Straton’s sermons and the

special music in the regular services of the church.
This is a regular licensed station and the call letters
ire WQAO. Calvary is the first New York church to
nstall its own independent broadcasting station.

Dr. Straton, in speaking of this advance step in the
hurch, said: “I am delighted with it. We have given
the system a thorough test and it has proved very suc-
cessful. I am a hearty believer in the use of radio for
broadcasting the truths of religion. I believe that radio

o e
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(C. Kadel and Herbert)

Radio room of WQAO, the first church broadcasting station established.

George F. Koster, sexton of Calvary Church, New York City, who installed
and built the set.

is destined to take a place second only to the news-
papers as a means for immediately and directly reach-
ing the masses of the people.

“The people will not get any doubts or negations or
question marks from the Calvary pulpit. 1 shall try
to continue to do my part, as the Bible expresses it, in
‘tearing down the strongholds of Satan’ and I hope that
our radio system will prove so ethcient that when |
twist the devil’s tail in New York, his squawk will be
heard across the continent!

“I gave a brief talk the other day from the Calvary
pulpit simply to test the apparatus, and I was dehghted
with the responses that came in from far and near.

“We had, too, another evening a most interesting
and remarkable incident when we were testing out to
see whether the system would successfully broadcast
the music from our great new organ. In the prelimi-
nary announcement our operator had requested any
outstations who picked up and heard the music to
notify us, if possible, by telephone whether or not it
was going successfully.

“While our Choirmaster was playing the organ herc
in the auditorium in this test, the telephone bell rang
and my secretary answered. He was told that the
music was coming perfectly to a receiving station far

e i A | — it e, e —
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(C. Kadel and Herbert) .
Rev. Joha Roach Stratom, pastor of the Calvary Baptist Church, New Yerk
City, preaching a sermon into a special transmitter. This was the Arst
church to eperate its ewn broadcasting statioa.

e S

away, and when Mr. Wilson expressed his pleasure, the
friend at the other end of the hne said: ‘It 1s just as
clcar as if I were sitting in the auditorium.” Then he
sard:  “lere, you can hear 1t over the phone; T will
hold my amphtier horn to the telephone and you can
hear at.” He did this and Mr. Wilson heard the music
that was going out by radio from the Calvary audi-
torium to the far away radio receving station, and then
coming back to him over the teleplione with perfect
distinctness.”

Dr. Straton has stated that, in his opin-. -
casting of sermons and services from t!
wnuld not tend ¢o keep penple away -

L
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How to Make a Cabinet for Y(;ur

Radio Sgtt

By Kenneth Malcolm

working of their sets and completely overlook the
appearance. Some even believe that a shabby set
will produce better results than one more carefully dressed
up. However, it will be found that a correctly designed set
will actually work better if the parts are neatly arranged
and carefully wired. Further, if your set is properly housed
in a good cabinet, it will find greater respect in the eyes
of the outsiders who do not know and appreciate your set
as well as you do; therefore, its apparent value will be
increased.
Then, again, there are many other radio bugs who would
like to have a good cabinet, but don’t know just how to
make one. It is for them that this article was prepared.

M ANY radio bugs devote their entire energies to the

BEVvEL EpcE

Diagrams illustrating the various steps in making a radic set cabinet.

The purpose is to help the person with limited means and
tew tools make an anpretentious but adequate cabinet to
house his pet radio set.

All the tools necessary comprise a saw, hammer, screw-
driver, try-square, pencil, foot-rule and several sheets of
sandpaper of different grades. A plane, nail-set and smail
hand-drill would also be useful. For certain classes of
finish a brush is necessary.

If vou haven’t all the tools mentioned, the first thing to do
is to buy the best or borrow what you can. You can do
better work with a few good tools than with many poor
cnes. If vou can afford only one saw, get the cross-cut
varietv, Select a hammer and screw-driver to suit yourself.
A smoothing plane with an 8 or 10-inch face will be best.

The wood. or stock, may be found about the house, or
can bhe hought of a cabinetmaker or lumber dealer. The
stock for the average size cabinet should be about three-

eighths of an inch thick. Heavier wood is clumsy and
thinner wood is not strong enough for any but very small
cabinets. The base may be thicker—say one-half to three-
quarters of an inch. If you can get the wood “dressed,”
meaning planed smooth, at the place where you buy it, do
so. In most cases you can have it cut to width on the
machine; if you can, so much the better.

Choose wood to suit your taste and pocket-book. The
better cabinets are usually of oak, mahogany, or walnut.
Cheaper cabinets, easily made and finished up nicely, are
made of bass or whitewood. This wood is good for be-
ginners to practice with, at least untid a certain amount
of proficiency is achieved. It can be stained in any shade.

It 1s advisable to make out a list of necessary stock be-
fore you go to buy your wood. This will save the possi-
bility of having too much or too little. Be careful to allow
for the waste in cutting and truing to exact measurements.
Always remember whether you are following inside or out-
side dimensions. The same general rules maintain for a
cabinet of any size. Allow for the cover when determining
the width of the back piece. Also allow for the cover when
cutting the ends. Allow for the thickness of your panel
when determining the projection of the front of your base.
If you cannot get the side edges dressed be sure and allow
extra width for smoothing and truing them up. It is cus-
tomary for the grain of the wood to run in the direction
of the longest dimension of a piece.

For those who must take wood as it comes there is a
definite procedure for truing up. The drawings illustrate
tlis clearly. Select an edge running with the grain and
straighten it up with your plane. Move your plane in the
direction the grain runs, and not against it. Try both ways
it you are uncertain and you will soon recognize the right
one. The mistake is made by many beginners of setting
the cutter of the plane too heavy. Use the minimum pro-
jection of the cutter sufficient for smoothing, otherwise
you only waste time and wood. This is edge No. 1. From
this edge, with a pencil, mark the opposite parallel edge.
at the correct distance. Now select the end that appears
the most square and snip its farther corner off, within the
vaste space, with your plane. The plane should move in
the direction of the little arrow. When you work on end
grain you should set your plane cutter very fine, and instead
of heading the plane straight along with the wood you
should push it forward at an angle. Work toward the
chopped off corner and never against it. When that end is
true, and squared with the first side, mark it No. 2.

Next go to the other end and snip its corner off as you
did with its neighbor. Carefully mark the length from the
first end and plane down to the line, this time also moving
in the direction of the cut end. Test occasionally with your
try-square. Never try to make the plane do the work of
a saw. If there is much wood to be taken down it is best
to first saw near the line, and then true up with a plane.
This is edge No. 3.

The truing of the remaining edge finishes the job. All
pieces should be squared up the same way. If you have
no plane, be careful and saw close to the line you have
made. Some very good boxes may be cut out with the
use of the saw alone.

The base takes on a more finished appearance if three
of its edges are bevelled. This is done with a plane. As

(Continued on next page)
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Valuable LLoop Antenna Hook-Up for Single Tube

By Arthur G. Shirt

the Flewelling super-circuit or with other cir-
cuits employing super-regeneration, find it very
difficult to operate a single tube set on an indoor loop
A loop is a comparatively poor absorber of radio
energy, but on the other hand, its directive powers
make possible the bringing in of one station to the ex-
clusion of all others. For this reason, it is preferred
by some amateurs, while others use the loop because it
is the only device they conveniently can use.
Whichever the case, the hook-up accompanying this
article will prove of value. It is for use with a single
tube regenerative set. It will be noted that the loop
is grounded, which really makes it function more like
an outdoor antenna than as an indoor loop. Some of
the directive qualities are lost, of course, by having the
loop connected to the ground in this way, but this is
more than made up for in the increased efficiency of
the circuit.

This circuit tunes very sharply and demands fine ad-
justment. For this reason a vernier condenser and
vernier rheostat are recommended in their respective
places as shown. For amateurs who cannot afford
three, four or five tube sets, and who cannot, for

a- MATEURS who are not experimenting with

various reasons, employed an outside antenna, this
hook-up, permitting a loop to be used successfully with

Other

prove of inestimable value.
amateurs should find a place for it in their notebooks.

a single tube, will

=

(Continued from preceding page)
the box must be as strong as possible, the top is sawed
down 1its length about an inch and a half from one edge
and the small piece is made stationary—that is, providing
you want a hinged cover—otherwise the whole top is fast-
ened down. Now comes the assembling of the parts.

Either nails or screws may be used for the joining. If
properly driven, nails are entirely satisfactory. Gluing, in
addition to nailing or screwing, will make a stronger job.
Finishing nails an inch long are about right for cabinets
using the size stock mentioned. If you use glue you might
find the liquid prepared glue more convenient, although not
quite as strong as the hot glue. Two little brass hinges will
be needed, and also a little flat hook, if a hinged cover is
wanted.

Coat the two edges (the edges that fit against the side
pieces) with glue (if glue is to be used). Put it on thin,
for it is the glue-coated surface and not the glue itself that
is strong. Now nail or screw on the two end pieces. Don't
drive the nails straight in, but at an angle, as shown in the
drawing. Now put on the narrow top piece. Next you can
fasten on the bottom. Flat-headed screws would be prefer-
able to nails in this case. If you have a hand-dnll you
can first drill the holes for the screws in the bottom piece
and then countersink them by twirling the tip of a knife
blade in the hole. If the screws go in hard, a little soap
or oil on them will ease them up.

The hinges can be fitted next. To do this you will have
to place them in the position you want them to go and then
carefully trace their outline on the wood. Between the
lines where the hinges are to go the wood must be cut
away to the depth of the thickness of the hinge plate. This
may be done with a chisel or a sharp knife. It must be
done on both the under side of the cover and on the top
edge of the back. After this is done the hinges may be
placed and fastened in position. The hook on the side can
better be fitted after the finishing of the cabinet has been
completed.

The next process is the sandpapering. In order to be
able to get an even pressure, and to prevent rounding the
edges, the sandpaper should be mounted over a block as
shown. Use a medium coarse paper first, and then a fine
one. De sure and remove all the scratches and other sur-

face marks, for upon this preliminary work depends to a
large extent the final finish. With aid of a nail or a
nail-set drive the heads of the finishing nails a little below
the surface. Fill the holes above the heads with putty,
wood plugs, or wood filler.

The most popular finish for radio cabinets seems to be
mission or early English oak and mahogany. A wood dye
or stain is the first thing to be applied. You can get this
from any paint shop in the shade you want. It can be
either applied with a brush or a piece of cotton waste and
dries thoroughly in a few hours.

If you are using mahogany, oak, or any other rather
open grain wood, or wood where the pores plainly show,
you must use a filler for best results. This comes pre
in paste form in different tints. Use the tint that most
nearly matches the stain. It can be applied with some
blunt-edged tool, such as a putty knife. Be sure and fill
all the little holes, but rub all off the surface of the wood,
so that it is finallv perfectly smooth. Close grained woods
such as pine, brich and white wood do not need a filler.

Next comes the final finish. This usually consists of
several thin coats of shellac. One coat should be applied
with a brush and allowed to dry thoroughly—and be sure
it s thoroughly dry. Now go over this surface with a piece
of very fine sandpaper or a piece of steel wool, to take off
any rough spots, and to make an anchorage for the next
coat. Brush off any dust and apply the next coat. You
must work fast with shellac, for it dries quickly, Two coats
are generally sufhcient to give a pleasant luster to vour
work. If vou want a dull or satin finish you can go over
the second coat with the fine sandpaper or with steel wool,
and atterward give the cabinet a rubbing with furniture oil
or with prepared wax. Use very fine sandpaper for this
purpose—XNo. 00, preferably—otherwise you will ruin the
work you have already done.

For those who prefer less trouble in finishing, what
1s known as a varnish-stain can be applied directly after
the sanding. This stain contains both color and gloss, and
while 1t does not make as nice a finish as the longer
method, 1t 1s quite satistactory for those whose require-
ments do not include a “prano” hinish,

\With the addition of the hook and screw-eve vour calunet
i~ fimshed, and but awaits its panel and set.
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Make Your Taps Neater

By Arthur S. Gordon

FTER you have wound the primary of that
A home-made variocoupler so tightly and have

taken out taps that are the proud equal of any
found on commercial instruments, it is somewhat dis-
~couraging to have them pull away from the cardboard
tube, as most tapped turns have a habit of doing. The
fault is not in the cardboard tube nor in.the wire used,
but in the method of taking out the taps.

The usual procedure is to bend back a loop in the
wire and twist it close down to the tube, leaving a
small eyelet to which the connecting wire can be
soldered. While this arrangement will stay taut for a
while, it is bound to loosen and, in many cases, the
whole coil has had to be re-wound.

==
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Diagram Showing Arthur S. Gordon’s Method of Making Neat Taps.

In the interests of neatness and thoroughness, there-
fore, the following method of making taps is sug-
gested: After you twist the loop as before, instead of
going on with the winding, bend the tap down and
wind the next two turns over it. Then bend the tap
up again and continue until the next tap.

Now, with every tap held down by the two succeed-
ing turns, there is no danger of stretching or loosening.
Even if collodion or coil cement is not applied, the
turns will hold together, and not only will you have
a tuning coil that is exceptionally neat but you will
also have one that will remain exceptionally neat until
its last and probably distant day of service.

Broadcasters Increase
Eleven in February

N increase of eleven broadcasting stations is
shown on the records of the Department of Com-
merce during the month of February. On Feb-

ruary 1 there were 570 stations licensed to broadcast
entertainment data and news while on March 3 there
were 581 broadcasters operating.

During the past month 24 new licenses were issued
to broadcast, but 13 old stations ceased to function.
Of the total stations transmitting entertainment today,
28 are Class B stations operating on 400 meters, the
balance being on 360.

Four new stations licensed during the week ending
March 3, follow:

Call Station

WSAC Clemson Agricultural College,

Clemson College, S. C. 500 watts
KFDV Gilbrech & Stinson,

Fayetteville, Ark. 100 watts
WWAY  Marigold Gardens, Chicago, Ill. 500 watts
WRAB  Savannah Board of Public Educa-

tion, Savannah, Ga. 100 watts

The thirteen stations which were dropped during
February follow:

Call Station _

KFED Billings Polytechnic Institute,
Billings, Mont.

WKAG Bruce, M. D., Edwin T., Louisville, Ky.
WIAX Capital Radio Co., Lincoln, Neb.
WNAF Enid Radio Distributing Co., Enid, Okla.
WOH Hatfield Electric Co., Indianapolis, Ind.
WLAF Johnson Radio Co., Lincoln, Neb.
WDAR Lit Brothers, Phila., Pa.
WLAR Mickel Music Co., Marshalltown, Iowa.
WDY Radio Corp. of America, Roselle Park, N. ].
WHAF Radio Electric Co., Pittsburgh, Pa.
WJK Service Radio Equipment Co., Toledo, Ohio.
WJAE Texas Radio Syndicate, San Antonio, Tex.
WDV Yeiser, Jr., John O., Omaha, Neb.

e

Radiograms

THE suggestion has been made that a course in the practical
building of radio sets be established in the manual training
departments of the public schools of the country. No better training
for a boy could be imagined than this.

* x %

l N its issue for October 7, 1923, Radio World published a list,
complete to that date, of the broadcasting stations of the United
States and Canada. In earlier issues had appeared other complete
lists. In response to numerous inquiries, RApio WORLD is preparing
another list of broadcasters which will be corrected up to the date
of publication in an early issue.
x * %

A SNAPSHOT, taken by a wireless operator on a small Pacific

coastwise steamer, is the latest clue in the possession of the
authorities in the nation-wide hunt for Clara Phillips, former chorus
girl, the escaped hammer murderess. The picture was taken secretly
when the wireless operator, disguised as a waiter, carried a meal

into the cabin occupied by the supposed “tiger woman.”
x % &

URING the year 1919 only 50,000 words were transmitted

by Italian radio stations. Based on the year 1922 it is esti-
mated that in 1923 Italian radio stations will transmit 7,000,000
words. Station IDO, Rome, operating on the 11,000-meter wave
length, sends press messages direct to the New York Times radio-
receiving station daily at 12 o’clock and 5 p. m. A new station at
Coltano soon will be in operation with sufficient power to send

traffic direct to New York.

OHENGRIN” was the second complete opera to be broad

cast from WJZ, following the success of “Die Meistersinger,
which was given at the Manhattan Opera House to the radio audi-
ence via the Radio Corporation-Westinghouse station in Newark,
New Jersey.

x* x %

WIRELESS press dispatch from Berlin, Germany, to the

New York Times states that during the last few days experi-
inents with a new system of wireless telephoning were made from
a new sending station near Berlin. Letters received from Holland
and Switzerland brought news that the German electric waves did
not progress on their mission without fierce opposition from the
Eiffel Tower in Paris.

* k&

HE American Telephone and Telegraph Company proposes

to increase its capital stock from the present authorized total of
$750,000,000 to $1,000,000,000. If approved by stockholders, who will
meet on March 27, this will make the company the largest corpora-
tion in the United States. No new stock offéring is contemplated n
1923. The additional stock is needed to meet commitments under
the offer made stockholders on August 24 last; for conversion of
convertible bonds and for subscriptions already made under the
emploves’ stock plan. During the year 1922 over 600,000 stations
were added to the Bell System, a larger increase than in any pre-
ceding year, bringing the total to more than 14,000,000. Studies and
experiments in wireless telephony have also been continued. The
annual report refers to the series of trans-oceanic experiments
which were undertaken by the company late in the vear, which
culminated in continuous messages being sent for a period of about
two hours on January 14, 1922 which were distinctly heard in

T.ondon.
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The Royal Flying
Corps Designs a
‘Compact Set

(C. Photonews, N. Y.)

The portable set designed by the Royal Flying Corps

and used by them in great numbers. This set is enclosed

in a Jeather case, smaller than the regulation suitcase,

and is absolutely complote in itsell. When not in ues

the ocver foilds up and the set can then be carried

wherever it is necessary, with no more trouble tham
taking your dress suit to the train.

A\

HE Royal Flying Corps, of England, recently
brought out a portable transmitter and receiver
which for utility and usefulness, goes a long
way toward being a perfect instrument. It is all con-
tained in a small suitcase and when not in use-can be
carried very easily from place to place. In the matter
of size, it is much smaller than the regular dress suit
case, as can be seen by comparing the size of the meters
and switches in the illustration herewith with the width
of the case itself.
The compartment on the extreme left houses the
necessary batteries for the operation of the set, in
case the current that generally is furnishel by the small

. - -

generators on the airplane should go out of commis-
sion. They are of course small and not capable of de-
livering much power, and therefore cannot be ex-
pected to operate the set over long distances.

The meters shown in the center are for the determi-
nation of the different current values such as the radia-

tion current, etc., when the set is used in the air. This,
of course, furnishes the operator with an accurate
check on all his instruments and he can tell how his
signals are going out. ,

The receiver 1s of the type in which the coupling is
fixed, and the variation of the inductances is accom-
plished by means of the switches shown.

London
Restaurant
Provides Radio
for Patrons

(C. Keystone View Co.)

Four ardent English radio fans who have adopted am

up-to-date reataurant in London as their recreation point

because of the fact that the owner and proprietor of the

restaurant has very thoughtfully equipped all the tables

with recelving sets. A good way to draw trade and a
tip American restaurateurs.

HAT 1s probably one of the most novel de-

‘; ‘/ velopments in the way of radio entertain-
ment was recently brought out by an enter-

prising London restaurateur. He had noticed that a
great many of his patrons were radio fans and that
instead of sitting quietly at the table after a bit of food
they would all put on their hats and “go up to Romey’s
‘'ouse, to listen to the radio.” Now that couldn’t be
allowed. It was simply unbearable to the proprietor
to see his trade jog away in such fashion. So he
thought and thought and finally questioned himself
something like the following: “Why not put up one
of the bally things, and then instead of going to
Romey'’s ‘ouse, why they’ll sit ’ere and henjoy a quiet

cup o’ tea.” No sooner said than done, and now the
happy patrons can sit in “Jackie’s” and have their bit
to eat and then listen in at the same time they are hav-
ing a quiet little game of rummy.

This innovation has not only helped the restaurant
keeper to retain his old trade, but it has attracted a lot
of new customers to his place because “it’s the only
place in deah ol’ Lunnon where you can listen in while
you’re having your joint and ale.”

The above statement is not a mere supposition, but
is an actual fact as can be seen by the illustration here-
with, where is seen a group of radio fans enjoying a
radio concert, while in the midst of an exciting game of
“nap,” a game that is somewhat similar to our rummy.
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How to Build 2 One Tube D}y Cell Set

By P. F. Albright

INCE the publication of the report of my DX
record with my WD-11 one tube dry cell set in
Rap1io WorLp of February 10, 1923, I have been

fairly buried in inquiries from every state in the Union
for a detailed description of my set.” It is impossible
for me to answer each inquiry directly. I am, there-
fore, asking Rapio WorLp to publish the following
brief description of my set.

I do not claim that I have anything revolutionary in
radio, but I do know that my set works, and works
wonderfully well, for as I am writing, at Englewood,
Col., I am hearing with surprising volume and clearness
a program being broadcasted over Radio WSY, Bir-
mingham, Alabama, by the Booker T. Washington Glee
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Club, of the Tuskegee Institute. I see no reason why
any one cannot duplicate my experience, if he follows
the description and uses care and patience in the con-
struction of his set. |

The only change I made in the Miller circuit as
published in Rapio WorLpD was the substitution of a
specially wound inductance for the regulation fifty-
turn honeycomb coil. This inductance was made as
follows: At one end of a cardboard tube three inches
in diameter and three inches long I wound fifty turns
of No. 22 DCC wire honeycomb style. On the remain-
der of the tube was wound eight single turns of the
same wire—plain winding—in two groups of four turns

each and connected to the inner end of the honeycomb
winding. The two groups of four turns each function
as the stator of a miniature variometer and are spaced
about three-eighths of an inch apart so as to allow for
a shaft carrying a rotor in the form of another card-
board tube one inch in length and of as large diameter
as will turn in the larger tube and clear. This is also
wound with eight turns of the same wire and spaced
as on the stator, and is mounted on the shaft so that
the rotor windings come directly under the stator wind-
ings. The coils of the rotor, stator and honeycomb
coil are connected in series and placed in the circuit so
that the aerial lead goes first through the rotor, then
the stator, then through the honeycomb coil. This
little variometer acts as a vernier on the inductance
and accounts for the fine selectivity of the set. As
many as six different stations have been tuned in
within the range of a 100 degree dial without changing
the condenser setting, and I am able to separate two
stations with a movement of but four or five degrees
on the dial.

I am giving herewith a diagram of the circuit and
the values of the parts. I want to assure you that too
much attention cannot be given to the grid leak as it
is extremely critical. I used a Remler of the pencil
mark type and a very hard pencil and then found that
its adjustment required considerable patience. The
rheostat must be of the vernier type for long distance
work and the more sensitive it is the better. Mine is
home-made. My set is wired with No. 14 tinned copper
wire and every possible joint soldered. The parts are
mounted on a 6x12 inch bakelite panel and carefully
shielded with tinfoil and grounded. Mount the induc-

"tance as far from the variable condenser as possible to

avoid capacity effects while tuning. My aerial 1s
stranded copper 100 feet long and 25 feet high with
lead-in at one end. A good ground is essential. Mine
is a water pipe with connection made as near the en-
trance from the street as possible. These things may
seem of minor importance, but I have found that one
cannot be too fussy about such things as good ground,
soldered joints, etc., if he expects his set to reach out
and bring in the distant stations.

I shall be interested to hear from brother DX Night
Owls who build their sets from this description telling
me about their results.

telegraphy. This fact is shown by the increase

in general and restricted amateur licenses issued
by the Department of Commerce since January I,
which number 601. On January 1, there were 17,102
amateur licenses in effect, and on March 1, there were
17,703.

These figures do not include 617 other non-commer-
cial stations, which comprise 134 technical and training
school stations, 297 experimental and 186 special ama-
teur stations.

. The distribution of special amateur licenses by dis-
tricts is as follows, showing the Chicago District, in-
cluding northern peninsula of Michigan, Wisconsin,
Illinois, Kentucky, Indiana, Minnesota, Iowa, Missouri,

THERE is still great interest in amateur radio

Amateurs Increase 601 Since Januéry 1

North and South Dakota, Nebraska, Kansas and Colo-
rado, points:

District Headquarters Total March 1
1. Boston 2,490
2. New York 2,589
3. Banimore 1,919
4, Norfolk 420
5. New Orleans 825
0. San Francisco 2,019
7. Seattle 863
8. Detroit 2,749
9. Chicago 3,729
Total Special amateurs 17.703
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A One Tube Super-Regenerative
Loop Recelver

By W. S§.

HE trend in modern receiving sets seems to be toward

I simplicity in tuning and construction. This gives

rise to the problem of simplifying the best circuits
without losing their advantages. . Probably the most power-
ful amplifier of signals that is known today is the set that
Major Armstrong calls his “flivver.” Thls set can be built
using one, two or three tubes, depending upon whether
each tube has one or more duties to perform. In the one-
tube set one might say that the tube is made to work over-
time, but as long as one tube can accomplish the work
satisfactorily it would be extravagant to use more.

QOur problem, then, is to design a one-tube, super-
regenerative set, making the tuning and the construction
as simple as possible without losing the tremendous amplify-
ing power that is a characteristic of this circuit.

A loop to pick up signals is used because there seems to
be no advantage in using an outdoor antenna. If we use
an antenna and couple it to this set the coupling will have
to be so loose to eliminate noise that we gain no signal
strength. The simplest way to tune the grid circuit of a set
using a loop is to make the loop of the correct number of
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Fig. 1. Diagram of the super-regensrative set as described in the accom-
panying text. The jack J1 is for the insertion of either locp or anteams

and ground.

turns and tune with a condemser in parallel with it. But
to effect regeneration we must have a coupling between the
grid and the plate circuits, so we will use the internal
capacity of the tube for this purpose. This means we must
have a tuned plate circuit, which is accomplished by placing
a variometer in this circuit. The advantages of this type
of regeneration are many, and, inasmuch as it suited our
purpose, it was used. The next detail was how to make
the tube oscillate at the high frequency necessary in this
circuit. The usual method is to place in the grid and plate
circuits honeycomb coils of high inductance, shunt them
with variable condensers and couple them inductively. This
method means that the operator must adjust the two con-
densers and the variable coupling in order to tune. By
matching the honevcomb coils, omitting the variable con-
densers and coupling the coils with the fixed condenser, this
part of the set needs no attention at all after once built. A
rheostat for varying the filament current is necessary; so
in the completed set there are only two tuning controls
and the rheostat.

A word as to the advantages and limitations of this set.
Primarily, it is more of a power amplifier for signals from

Thompson

nearby stations than a long-distance receiver.
360 to 400 meter work it will give amplification enough so
that, using a good loud speaker, it will fill a small room
when the station 1s within a radius of 75 miles. Therefore,
this distance is practically the limit for broadcast entertain-
ment. However, due to the peculiarities of the circuit,
long-distance work may be expected on the amateur wave
lengths. The above causes the writer to recommend this

For use on
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jack om sub-panel se as to allow ease of manipulation of the lesp.

set for home entertainment when near a broadcasting
station or for a good long-distance receiver for short wave
length work. The values for the constants that will allow
cither use have been given.

As to the construction, the writer does not want to bind
the builder to any fixed measurements, but to give a few
suggestions and pointers that may make the task a little
simpler and the product a little better. A good loop can
be made by winding ten turns of No. 18 copper wire

around a form three feet square, spacing the wires about
1% inch apart. On the bottom of the vertical standard
attath the brass parts of an ordinary torpedo plug. Most
plugs easily can be fixed for this purpose by removing the
tip posts and screwing the plug to the loop.
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Fiz. 3. Top view, shewing the methed of moumtiag all the hstrumeats
Note the fact that the two hensycemb cells are meunted ot right anghes

In Figures 2 and 3 the dotted lines represent the
mounting of jack J for the loop and the coupling condenser
C on a sub-panel back of the main panel. This sub-panel,
as shown, i1s fastened to the top of the variometer and to a
(leat on the end of the cabinet, or to a panel brace if the
<et is not to be enclosed in a cabinet. The sub-panel should

(Continned on nest page)
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Radio Control Up to Secretary Hoover

a number of other important legislative docu-

ments when the 67th Congress adjourned on
March 4th. The House and Senate do not convene until
December 4th, when a new bill probably will be intro-
duced—but that is nine months away.

Whether Secretary Hoover can manage to keep the
- ether from getting more jammed with broadcasts and
other radio communications without legislation, re-
mains to be seen. Lack of a new law makes it neces-
sary for the Department of Commerce to continue
under legislation enacted ten years ago when broad-
casting was unknown and there were few commercial
and amateur stations.

It is probable that the Secretary will undertake the
partial re-allocation of wave lengths, within the limits
of the existing radio law, in an effort to reduce inter-
ference and make for peace in the ether.

T HE White radio bill died in committee along with

Just what plans the Department of Commerce has
for improving conditions in the present radio pan-
demonium are not known but a plan for execution
within a few months is being worked out, it is under-
stood.

The decision of the District Court of Appeals requir-
ing the Secretary of Commerce to re-issue a license to
the Inter-City Radio Company of New York, although
that station had been severely complained of due to in-
terference will be appealed.

Secretary Hoover and his solicitor have taken the
matter up with the Attorney General’s office request-
ing that the case be appealed to the Supreme Court of
the United States. It was the action of the Court of
Appeals that caused Secretary Hoover to state recently
that: ‘“This removes the last shred of the department’s

authority over radio.”

RADIO WORLD’S ANNIVERSARY NUMBER

RADIO WORLD is now at work on its Special An--

niversary Number, dated March 31, published March
28.

This issue will celebrate the beginning of the third
volume of RADIO WORLD, the great national illus-
trated weekly.

Last page of red form goes to press March 19. Last
page of last black form closes March 23.

Our regular advertising rates will be in force as fol-
lows:

One page: One time—$150.00.

Half, Quarter, Third and Two-thirds pages at proportionate
rates,

On inch, one time—$5.00. Per agate line, $0.40.

On four consecutive issues, 10 per cent discount.

On thirteen consecutive issues, 15 per é:ent discount.

Cover and preferred position rates made known on application.

No extra charge for advertisements in two colors if copy
reaches this office on or before March 19.

If you want your advertisement printed in two colors
in this unusually important special number, say so and
have copy reach publication office on or before March
19. |

RADIO WORLD has been increasing in circulation
and influence every week, and this has been especially
noticeable since the advent of 1923, The radio public
has learned that the columns of this publication reflect
the news and developments in radio weeks ahead of
the monthly publications.

Write or send copy and order now and get the best
possible publication value by being represented in the
Special Anniversary Number of RADIO WORLD.

RADIO WORLD, 1493 Broadway, New York City.

(Continued from preceding page)

Mounting the apparatus back of the panel, as shown in
Fig. 3, allows the grid coil to be very loosely coupled to
the variometer, thus aiding to stabilize the regeneration.
Standard fixed honeycomb coil mountings can be used for
this purpose, although any mounting that the builder may
wish to use will be satisfactory. By using a vernier con-
denser for tuning the loop and a vernier rheostat the
results obtained will be well worth the added expense. In
purchasing the phone condenser and the coupling con-
denser be sure and get mica condensers and a type which
have the plates and mica held firmly together so there will
be no chance for the capacity to change. Always remember
that added expense in buying the best apparatus pays good
interest by giving better results. The popularity of the A
battery is very important, for the grid should have a normal
negative potential for best results. The value for the B
battery depends upon the tube used, remembering that high
voltage usually means greater amplification. Very satis-
factory results have been obtained using the tube shown,
with 90 volts for B battery, although the best results were
obtained using the Signal Corps’ tube, VT2, with a higher
plate voltage. The two honeycomb coils should be placed
perpendicular to each other, using the value for the coupling
condenser shown. This value can be changed to suit the
builder if he desires to change the pitch of the high fre-
quency note. All connections should be soldered; no wires
should be close together or run parallel, and the panel
should be shielded, grounding the shield to the A battery.

The following apparatus will be necessary:

1 Vernier air condenser, 0.0005 mfd......... $4.00
1 Variometer ....... S 6 0 e v ione o mn e e b e 5.00
1 Hars amplifiertube...................... 6.50
1 Vernier rheostat .............ccove.n... 1.85
2 Single-circuit jacks ........ e eresecoaens 1.00
1 Mica condenser, 0.005 mifd...... B B B S B o 40
1 Mica condenser, 0.002 thfd............... 40
1 Vacuum tube socket...............c..... 1.00
1 Panel ....co0iiiiiiiiiiiiit i iiinennnns 2.50
1 Sub-panel ............cciiiiiiiininn.. 50
Wire, binding posts, etc.................. 1.00
LBl 03505 55 5 2 e B B e ceeeeenen $24.15

In tuning for the first time turn up the filament rheostat
until a very high-pitched note is heard. The filament will
usually be a little brighter than customary with the ordinary
set. Now set the tuning condenser at about one-quarter
mesh and then turn the variometer slowly. The first sign
that the set is working properly is a roar that is always
heard when a station is very nearly tuned in. When the
correct setting i1s found this roar will stop and there will
be no noise when the signals are being heard except those
caused by static or other QRM. This set, due to its tre-
mendous amplifying power, will amplify noises of the air
so that there will always be some noise present, as with any
other set; but this noise will not be found troublesome to
any great extent.
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Another WD-11 Hook-Up to T r-y Out

By C. White, Consulting Engineer

variation of the common type of direct feedback. This

style of regenerative circuit has come into amateur
popularity largely owing to the fact that with its use it
becomes possible to secure a smoother adjustment for the
critical regenerative point. With the ordinary feedback
system the tickler coil is usually placed in series with the
“B” batteries and the phones. As the coupling between the
tickler and the main tuning inductance would be increased
the adjustment would suddenly begin to get extremely

T'HE diagram herewith shows nothing more than a

sensitive. With some outfits this adjustment at the correct -

point would be so sensitive that it would be next to im-
possible to hold a distant station without the most critical
tuning.

To receive distant stations with one tube or one tube and
two stages of audio-frequency, the detector tube must be

Aat. Diagram showing the new WD-11 hook-up de-
@ scribed by Mr. White in the accompenying text
The condenser Cl is a small capacity wvariable

(11 or 13 plates). The condenser C2 is of .0005

capacity (23 plates). The tuning inductance is
either a homeycomb coil, variometer, or single
slide tuning coil, which gives quite a large amount

of flexibility to the comstructor.
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held on the verge of oscillation, but must not at any time
go into oscillation. This particular point is called the
maximum regenerative point, and by holding tube at the
desired point the greatest volume of the rectified signal is
obtained. If, however, the tube slips or rather jumps into
oscillation then it is necessary to turn the tickler controls
back and try again to approach the right point. The circuit
outlined in this article has the advantage of being able to
approach the regenerative point with ease and smooth
adjustment without getting sensitive and causing the tube
to jump into violent oscillation. :

Like most good circuits it has a drawback, which is the
fact that the value of grid leak resistance and grid leak
condenser capacity is very critical, but after it is once ascer-
tained by experiment for the particular bulb that is being
used, no further trouble is encountered. Aside from the
determination of the grid leak units, the receiver is very
flexible as to its other parts. Many slight changes can be
made in the types of tuning inductances and arrangement
of the condensers without destroying the efficiency of the
circuit. The ambitious amateur will try out several changes
and additions before placing the set in a cabinet. Hook the
parts up, change them around, try out several different

values of grid leak units, change the polarity of the A
battery, and purchase an A battery potentiometer if any
other type of tube besides the WD-11 is employed.

The condenser C-1 is an air variable containing 11 or 13
plates. C-2 should be of the same type but should have
at least 23 plates. The grid leak condenser should be a
small mica condenser. With a circuit that is critical as-to
the value of grid leak units, it is never good practice to
purchase any grid leak condenser other than a mica in-
sulated one, because the capacities of other types, such as the
paper ones, are apt to be too variable and not hold their
calibrated capacity under all conditions. Likewise, the
grid leak should be of a good make. The types of grid
leak resistances that are mounted in small tubes are very
reliable. -

Of course, it would not be a bad idea to purchase a good
variable mica grid condenser and a variable grid leak re-
sistance. The condenser C-3 is nothing more than the cus-
tomary phone bypass condenser having a capacity about

-.001 mfd. Sometimes when one pair of phones only is

used, better results are obtainable when C-3 is removed
completely from the circuit. With more than one pair of
phones in the plate circuit the omission of C-3 will be
attended by rather serious and noticeable distortion, espe-
cially when voice or music is being received. The tuning
inductance L is very flexible. It can be either a simple
single slider tuning coil, a spider web coil, a variometer,
or a honeycomb coil, although a coil of variable
inductance is here preferable. If you are changing over
from an old crystal hook-up which used an ordinary tuning
coil with one or more sliders, try the circuit out with it
first. For papel mounting,  however, another style of in-
ductance must be employed, since the single slider tuner
does not lend itself well to panel style of control as does
the variometer. -

The spider-web and ‘the honeycomb atre theoretically in.
the same class, since their inductance can not be varied
evenly. Good results have been obtained with both owing
to the fact that, because they are practically free from
distributed capacity, sharper tuning and selectivity is readily
possible. But, on the other hand, their use makes it neces-
sary to be still more critical in the preliminary getermina-
tion of the grid leak capacity and leak resistance,. A spider
web coil with taps can be constructed in order to obtain
variable inductance. This coil should be wound with No.
24 D. C. C. magnet wire on a form with a two-inch inner
diameter and a five to six-inch outer diameter.

Taps should be made about every ten turns. It is far
better to purchase a good grade of spider web form already
cut out of reliable insulating fiber instead of cutting one
yourself from weak cardboard. A spider web coil with
taps in this style of circuit will certainly work wonders in
bringing in the distant fellows with only one dry cell tube,.
By winding your own spider web instead of purchasing a
variometer you can save enough to purchase a panel, al-
though with a spider web you will have to buy switch
points and a switch arm. Some amateurs have found, how-
ever, with this type of receiver a spider web coil is superior
to a variometer, although costing less to install.

United States Radio Exports in 1922
Radio exports shipped out of the country in Decem-
ber totaled $163,236 in value, less than the total for
November, which was $223,180. The decrease is ex-
plained by officials of the Department of Commerce as
due to large shipments of apparatus to Argentine iIn

November. In December, Canada took the largest
amount valued at $74,344.

Total exports of radio apparatus for 1922 amounted

to $2,897,799, being more than a thirtieth of the total

electrical exports for the year, which amounted to over
$63,000,000.
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Capital Radiations
By Washington R. Service

the Annapolis Gymnkhana held recently. The

midshipmen in the drill team wore Ku Klux cos-
tumes and in their conical helmets were installed small
radio receiving sets. From a sending station on the
roof of the gymnasium, instructions were issued to the
men in the drill. These were the only directions they
received, yet they are said to have executed their orders
in absolute unison. From another radio set the sound
pf a drum was furnished, to which they kept step. The
whole gymnasium was quiet and the drill of the white
costumed figures was weird due to the lack of audible
orders.

&‘ RADIO-CONTROLLED drill was a feature of
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A pathetic letter from a blind man in Highmore,
S. D.,, was received by the Department of Commerce
asking which branch of the Government was distribut-
ing radio receiving sets to blind people. The depart-
ment radio officials were forced to reply that the de-
partment had no sets to distribute and knew of no
appropriation from which such donations could be
made. It occurred to the government officials, how-
ever, that there was an opportunity for some charitable
organization to perform a great public service for those
who cannot see. Most blind, they point out, have no
means of receiving information or instruction except
when they are read to. Since radio offers an audible
means of instruction and entertainment and 570 broad-
casting stations furnish programs free during prac-
tically every hour of the day, Government radio experts
urge that a fund be started from which inexpensive
radio receiving sets could be purchased for those un-
fortunates who are forced to spend their days in dark-
ness. Radio broadcasters are furnishing the material,
and some believe there are individuals or organizations
who will bring these broadcasts to the ears of those
who need them most of all.

* % %

France has introduced a new method of communica-
tion which combines the postal and radio service with
her colonies. A service called “radio letters” has been
established which, when printed, tnay be mailed to the
transmitting station, radioed to a receiving station and
there mailed to their destinations. The charge is said

to include postage at both ends of the route and two-
thirds of the regular radio charges. The minimum
involves a rate applicable to a twenty-word message.
Radio letters follow the regular radiograms daily or
are moved the second day as day messages.

* %*x x -

A circular describing how to build a tube set, the
third pamphlet on radio construction to be published
by the Bureau of Standards, is now available from the
Superintendent of Documents, Government Printing
Office, Washington, D. C,, for 10 cents. Write for'Cir-
cular 133, “Description and Operation of an Electron-
Tube Detector Unit for Simple Radio Receiving Out-

fits.”
* ¥ %

The Mississippi Riven is now the dividing line be-
tween the “K” calls of the West and the “W” calls of
the East, as far as broadcasting stations are concerned.
All new calls issued to broadcasting stations east of the
Mississippi will begin with “W?” and those west with
“K,” so the stations cdin be immediately identified as
Atlantic or Pacific when the initial letter is heard. The
stations already listed under “K,” including KDKA,
will retain their original calls.

x %k %

The air traffic commissioner of Denmark recently
ruled that all airplanes must be equipped with wireless
telephone apparatus. This is held as an important ad-
vance in both aviation and communication in Denmark
It is a progressive step not yet taken in the United
States. Although ships of the sea must be so equipped,
aircraft do as they please. After many accidents in
aerial traffic over sea routes, with some loss of life
two aerial navigation lines have voluntarily begun to
equip their aircraft with radio as a safety precaution.
Rear Admiral Moffett, chief of the Naval Bureau of

. Aeronautics, pointed out the necessity of radio equip-

ment or at least pigeons on all aircraft several months
ago. All army and naval planes are radio-equipped, at
least when on long distance trips, and in addition carry
pigeons. The need of legislation for aircraft and aerial
navigation already has been pointed out by many
American experts.

- e

Government Warning to Broadcasters

casters, through the medium of the Radio Servicé

Bulletin, that they must comply with regulations
and confine their radio activities to broadcasting. A broad-
casting license does not permit special tests of radio tele-
phone or telegraph apparatus, communication with specific
stations, either ashore or at sea, or any transmission except
entertainment, market and weather reports, and news on
360 or 400 meters, as the license may specify.

Some stations have stopped acknowledging letters, tele-
grams and telephone calls, but they talk to one another,
conduct contests, which approximate advertising, and some
carry on experiments of various kinds. This practice has
become so general that the departmental officials state some
new regulations may have to be provided. Special licenses
and waves are necessary for code work, station-to-station
transmission and experimental work. There are too many
stations licensed for such operation now, it is explained,

THE Department of Commerce has advised broad-

and when the broadcasters enter this field the interference
increases.

All station owners are advised to give their licenses the
“once over” and familiarize themselves with exactly what
they are permitted to do.

In the interests of life-saving at sea, based upon “SOS”
calls, broadcasting stations are cautioned by the Depart-
ment of Commerce to maintain a careful watch while send-
ing so that they can cease instantly when a distress call
is heard and not interfere with the distress signals and
messages relating thereto.

This applies particularly on and near the sea coasts.
Recently four vessels issued distress calls near Seattle,
Washington, on the same day, but so far as was reported
by inspectors no broadcasters happened to interfere. The
law provides a penalty in the event of interference with
“SOS” calls, as 1s set forth in Section 4, Act of August

13, 1912,
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Methods of Measuring Properties
of Electron Tubes

Determination of Direct-Current Characteristics and Power Output
of Generator Tubes

HIS determination is the usual step-by-step method
7f determining the characteristic curves as described
in any book on radio measurements (such as Bureau

of Standards Circular 74, p. 203). Fig. 3 shows the meas-
uring instruments that are necessary and the factors that it
may be desirable to vary. The arrangement that has been
found convenient to use is shown in Fig. 4 in which

1. Switch for connecting either milliammeter or sensi-
tive galvanometer in the grid circuit.
2. Grid ammeter short circuiting switch,
3. Reversing switch for grid ammeter.
4. Reversing switch for grid voltage.
5. Switch and terminals for connecting grid voltmeter.
6. Switch for connecting R, in parallel with R,.
7. Switch for connecting to plate or small tube or
terminal at 18.
8. Grid return switch, connecting to 4+ or — side of
filament.
9. Filament voltmeter connecting switch.
10. Plate ammeter short circuiting switch and terminals.
11. Plate voltmeter switch and terminals.
12. Plate voltage disconnecting switch.
13. Plate voltage disconnecting switch.
14. Gnd voltage terminals.
15. Grid voltmeter.
16. Filament voltage terminals.
17. Standard receiving tube socket.
18. Terminals for non-standard or high power tube.
Plate voltmeter.
Short circuiting switch and terminals for plate im-
pedance.
21. Short circuiting switch and terminals for grid im-
- pedance.

(Terminals for plate voltage.

. Galvanometer shunt.
25. Grid milliammeter.
Filament voltmeter.
. Filament ammeter,

28. Plate milliammeter.

29. Grid voltage disconnecting switch.

30. Filament voltage disconnecting switch.
C, Mica condenser 0.2 /uf capacity.

C, Mica condensers 0.1 /uf capacity.

R, Grid voltage divided, 3,000 ochms.

R, Filament rheostat, fine adjustment.

Filament rheostat, rough adjustment.
. Plate voltage divider, 2,000 ohms.

The operations necessary to obtain the characteristic
curves of electron tubes consist of making filament, grid,
and plate current measurements with the filament, grid and
plate voltages set at any desired value varying one of -these
by steps over a range sufficient to give the desired curve.

The tube under test is placed in the socket, 17, and switch
7 thrown to the left, if it is a standard receiving or low
power transmitting tube, or connected to the terminals, 18,
and switch 7 thrown to the right if the tube is non-standard
or for high power. The plate circuit is disconnected from
the socket 17 and connected to terminal P at 18 for high
power tubes in order to prevent a break down of the
insulation on the small socket when the high voltage used
on large tubes is applied. Switches 20 and 21 are closed.

The grid voltage, of a value slightly higher than the
highest required for the measurement is applied to the
terminals, 14, and connected by the switch, 29, which is
fused with 0.5 ampere fuse wire, to the voltage divider R,
and by moving the slider on R, the voltage applied to the
tube may be varied continuously from zero to the value ap-
plied at 14. This voltage is measured by the voltmeter, 15,
when switch 5 is closed, and may be reversed by means of
switch 4; the grid being positive with 4 to the right and
negative with 4 to the left. The grid voltage is ordinarily
measured from the negative side of the filament, but by
means of switch 8, the grid return may be tonnected to
either side of the filament, to the negative with 8 left and
positive with 8 right.

The grid current is read on thé milliammeter 25, or on
the sensitive galvanometer, either one of which is connected
in the grid circuit by switch 1. The milliammeter is used
to measure grid currents of about 0.02 to 200 milliamperes,
but for smaller currents, the more sensitive galvanometer
is used. Its sensitivity can be varied by the shunt 24, cali-
brations being necessary for each value of the shunt re-
sistance. In order to measure current flowing in either
direction, the reversing switch 3 is provided, the current
flow being positive, i.e., from grid to filament in the tube,
when 3 is to the right, and negative with 3 to the left. The

(]

—t

FIG.3.
SINPLIFIED DIAGRAM OF CHARACTERISTIC CURVE SET-UP

grid voltage divider and measuring instruments are shunted
by the condenser C,, to bypass radio-frequency current
when this circuit is used to make the power output meas-
urements described below.

The filament voltage is applied to terminals 16, and con-
nected by switch 30, through the filament ammeter 27, and
rheostat R, and R, to the filament terminals of 17 and 18,
the voltage across the filament terminals being indicated by
voltmeter 26 when switch 9 is closed. This switch should
always be open when adjusting the filament current as the
current taken by the voltmeter flows through the ammeter
27 and may cause appreciable error, particularly with tubes
using a small filament current.

The plate voltage is connected to terminals 22 and 23.
‘The voltage on 23 should not exceed about 200 volts as it
is connected through switch 13 to the voltage divider R,,
any higher voltage necessary being connected to terminals
22. Since 22 and 23 are in series, connection should be
made to both of these in order to complete the plate circuit.
Switches 12 and 13 are fused with 0.5 ampere fuse wire.

By changing the slider on R,, the plate voltage is varied
over a range afforded by the voltage connected to 23, and

(Continued on next page)



14 ‘ RADIO

WORLD
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the total voltage applied to the plate, being the sum of that
obtained from the voltage divider and that connected to 22,
is measured by the voltmeter 19. By means of switch 11,
the voltmeter can be connected directly t8 the plate (switch
11 to left) so as to measure the actual voltage acting be-
tween plate and filament, or (11 to right) to the positive
side of the voltage supply to measure the voltage applied
to the circuit, excluding the drop across any impedance
inserted in the circuit at 20. For ordinary characteristics
11 is thrown to the left and switches 20 and 21 are closed.

The plate current is read on the milliammeter 28, which
is in series in the plate circuit and can be short-circuited
by the switch 10, when not in use. The capacity C, is
shunted across the voltage supply and measuring instru-
ments to bypass high-frequency current when this circuit
is used for power output measurements.

Measurements for the two most important characteristic
curves having grid and plate current plotted against grid
voltage, with constant filament current and plate voltage
are made simultaneously. With the tube in place, and the
proper voltages connected, the filament current is adjusted
to its proper value, having switch 9 open while reading
the current, the plate voltage adjusted and the grid voltage
increased toward the negative (switch 4 to the left) until
the plate current has been decreased to zero, reading the
grid voltage and current. Now the grid voltage is de-
creased to zero by steps, at each setting the grid voltage and
current and plate current being recorded, then switch 4 is
thrown to the right and the voltage increased positively,
readings being made as before. The plate voltage is read
cach time to insure that it remains constant. The filament
current will vary according to the amount of electron cur-
rent flowing in the tube. When a positive grid voltage is
" applied to the tube, great care should be taken to prevent
the high plate current from overheating the tube, by leav-
ing the grid voltage on no longer than necessary to obtain
readings. This applies more to power tubes than receiving
tubes, since high grid voltages are not necessary for re-
ceiving tube characteristics. When the grid voltage has
been varied over a range sufficient for the characteristic, a
few check points are taken to insure that the tube has
remained constant during the run.

It may be found necessary to adjust the plate voltage
each time readings are made as there may be an appreciable
voltage drop in the plate voltage divider, R, caused by the
plate current, which changes as the grid voltage is varied.

Tubes should be left with the filament burning and the
normal plate voltage applied for 2 to 5 minutes before
making measurements.

Other characteristics may be obtained in a like manner,
adjusting the voltages or currents it is desired to hold con-
stant first, then varying the remaining ones by steps.

(2) Power Output Measurements.

The arrangements shown in Fig. 4 may be used to control
and measure the various currents and voltages of the
electron tube when it is used to furnish power to a tuned
circuit. The power output of a tube under any fixed con-

dition can be measured by the use of this circuit. For the

case of an inductively-coupled circuit Fig. 5 shows the
arrangement used, the notation being the same as in Fig. 4.

Measurements are made by connecting to the terminals
20, Fig. 4, a suitable radio-frequency oscillatory circuit of
known constants. After adjusting the tubes to the desired
operating conditions, the radio frequency current is meas-
ured, and the power calculated from the circuit resistance
and current. Several coils of varying sizes are provided
for the grid and plate coupling coils. The plate and grid
coils are respectively mounted on the terminal blocks 20
and 21. If an inductively-coupled circuit such as the
“Meissner Circuit” is used (see Bureau of Standards Cir-
cular 74, p. 210, Principles Underlying Radio Communica-
tion, p. 493) the coil for the tuned circuit is so constructed
that the grid and plate coils fit into it and the coils are so

arranged that the mutual inductance between any two of
them may be varied.

The tuned circuit containing a hot-wire ammeter is con-
nected to the coils, the tube voltages adjusted to the desired
value and the alternating current I recorded. The radio-
frequency resistance R, is measured by means of the re-

: o FIG. 4.
@ ",Q CHARACTERISTIC CURVE
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sistance-variation method* at the frequency at which the
circuit is used. The power output is, in watts:
P,=1*R.

From the d. c. plate input voltage E,, measured by volt-
meter 19, and current I, measured by milliammeter 28,
the power input is in watts.

P=E I watts

‘ 1 B B
and the efficiency, disregarding the grid and filament
power is

P, =1I* R
P E I
] B P

Unless changes are made in the set-up connections a
series plate voltage supply must be used. The capacity C,
is connected across the Qlate gewer supply circuits, and

SN -

FiG.5.
SIMPUIFIED DIAGRAN OF CIRCUIT FOR MEASUREMENT OF POWER
OUTPUT OF ELECTRON TUBES.

serves as a bypass for radio-frequency currents when the
power measurement is made. The coupling coils and out-
put coils provided are so constructed as to allow their
use in direct coupled, semi-direct coupled or inductively
coupled, output circuit.

*Bureau of Standards Circular 74, page 180.

(While this article is complete in itself, it will be followed

by others on the same subject, and equally important.

The first article in this series appeared in these pages last
week.)
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Radio and the Woman
By Crystal D. Tector

HE Japanese cook of a very influential lady in
our town recently met our maid when going to

market, and Mary reported something as fol-
lows: “Sure ma’am, but Kito sez th’ madam nearly
threw him out the house the other night becuz he
strung the clothes up on the wireless that her husband
put up, and wants to know if you know any nice lady in
the city that needs a cook and don’t have a wireless.”
I certainly have lots of friends, but when a cook draws
the line at being employed by a person who possesses
a radio set, I think that he is going too far. I don't
believe that my friends would think of showing their
faces in public unless their ears were red from wearing
“the muffs.”

* & *

AFRIEND of ours dropped in the other day and
after we had a cup of tea, we naturally started in
to talk “radio.” She was very much interested, but
couldn’t understand “what all those little do-funny
little dihinkys. are twisted for.” Then I knew I was
in for it, because there is nothing that I dislike more
than explaining the theory of tuning to a novice, be-
cause they always say, “Oh! I see, then this is that and
that is this,” or words to that effect, and then I have
to go all over it again and explain that this is not that
but that that is that, and this is this. Am I right?

GIRLS, you ought to have been with F. H.
and myself the other evening. We had the
grandest ride in a radio equipped automobile. We went
touring all over the city listening to the big broadcast-
ing stations. Finally, the chauffeur was told to drive
down to West Street, the location of WEAF, and when
we drew near, the volume of signals was so loud it
absolutely was painful to your ears. I can imagine
how loud the signals must be received by any one living
near that station.
* = »

HE Orphan Asylum gave a party to the

kiddies the other day and, of course, it had to
be complete and up-to-date. So some of the foremost
radio fans of our “metropolis” (according to F. H.)
donated their sets and helped make the party a great
success for the kiddies. I donated my (I should say
our, because if F. H. sees this he will ask me since when
“did you ever own a power amplifier”) power amplifier
and loud speaker and my next-door neighbor donated
her husband’s radio-frequency receiving set, and so be-
tween the whole lot of us the kiddies had a “radio
fest.” I never thought that a child could be so happy
but those little dears just radiated happiness. If it
weren’t for the fact that the house couldn’t hold them
why I'd adopt every single soul of them.

= J-E'

e

fi=—— - ==

WHEN YOU CAN HEAR THESE BROADCASTING STATIONS

(Evening Programs Only)

e, e e P ee— o _ —= ————

Call W-L Mon. Tues. Wed. Thurs. Fri. Sat.
Atlanta, Ga. ...........WSB 400 10:45- 1:00 10:45- 1:00 10:45- 1:00 10:45- 1:00 10:45- 1:00 10:45- 1:00
Atlanta, Ga. ........... WGM 400 10:30-11:30 10:30-11:30 10:30-11:30 10:30-11:30 10:30-11:30 10:30-11:30
Arlington, Va. ......... NAA 710 6:45- 8:00 7:45- 8:40 8 :00- 9:40 6:45- 8:40 8:00-9:40 ...........
Boston, Mass. ......... WNAC 360 ........... 7:00- 8:30 9:30-11:00 7:00- 8:30 8:00- 9.30 9:30-11:00
Buffalo, N. Y..........WGR 360 7 :30-10:00 7 :30- 800 7:30-10:00 7:30- 8:00 7:30-10:00  ...........
Chicago, Il .......... KYW 400 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30 9:00-10:30
Chicago, Ill. ............ WMAQ 360 7:00- 9:15 7:00- 9:15 7:00- 9:15 7:00- 9:15 7:00- 9:18 7:00- 9:185
Chicago, IlL ...........WDAP 360 ........... 11:00- 2:00 ........... 11:00- 2:00 ........... 11:15: 3:00
Cincinnati, O, ......... WLW 360 8 :00-10 :00 10:00-12:00 8:00-10:00 10:00-12:00 ... .. s iiiiieeens
Dallas, Tex. .ccccveene. WFAA 400 6:30- 8:30 6:30-11:00 ... ....... 6:30-11:00 6:30- 8:30 6:30-11: 00
Davenport, Ia. ........ wWOC 400 8:00 oy e Basme smme o B 8:00-10:00 8:9 8:00 8:00-10:30
Denver, Colo. ......... KLZ 360 7:30 7:9 7:9 7:30 7: 9 7: 99
Dearborn, Mich. ......WWI 360 10:00-11:00 ..ot it iiiee et earenes
Detroit, Mich. ........ WCX 400  6:00- 7:30  6:00- 7:30  6:00- T:30  6:00- 1:30  6:00- 1:30  6:00- 7:30
Detroit, Mich. ........ WW] 360 7:30- 9: 99 7:30- 9:30 7:30- 9:30 7:30- 9: 99 7:30- 9:30 7:30- 9: 39
Havana, Cuba ......... PWX 400 et e 8:00- 9:30  ...........  ........... 8:00-11:30
Indianapolis, Ind. ......WLK 360 ........... 8:30-10:00 ........... 8:30-10:00  ...........  ...........
Kansas City, Mo. ....... WDAF 400 8:00-10:00 ........ ... 8:00-10:00 ........... 8:00-10:00 ... ......
Kansas City, Mo. .......WHB 360  ........... 8:00-10:00 ... ....... 8:00-10:00 ........... 8:00-10:00
Louisville, Ky. ..... .... WHAS 360 ........... 8:30-10:00 8:30-10:00 8:30-10:00 8:30-10:00 8:30-10:00
Lockport, N. Y. ........ WMAK 360 9:15-10:00 9:15-10:00 9:15-10:00 A% 357 & § & FOE
Los Angeles, Calif.t....KH]J 400 10:00 10:00- 10:00 10: 00 10: 00 10: 00
London, Eng. .......... 2LO 369 o
Medford Hillside .......WGI 360 5:00- 7:00 $:00-10:00 5:00- 8:30 5:00-11:00 5:00-11:00 5:30- 9:30
Minneapolis, Minn. .... WLAGL 400 10:00-12:30 e 10:10- 1:00 ..... ...... 8:30-11:00
Newark, N. J. ...... ....WJZ 360 7:00-10:15 7:00-10:15 7:00-10:15 7:00-10:00 7:00-10:00 8:30-10:30
Pittsburgh, Pa. ......... KDKA 360 6:15-10:00 6:00-10-00 6:15-10:00 6:00-10:00 6:15-10 0N 6:00-10 :00
Philadelphia, Pa. ..... .. WFI 400 6:30- 700 6:30- 7-00 8:00-11:00 6-30- 700 10:00-12 -(0) 8-30-10 00
Philadelphia, Pa. ....... WOO 400 7:30-10:00 9:33-10-10 9:55-10:10 7-30-10-3) 9:55-10-10 9.55-10:10
Schenectady, N. Y. ..... WGY 400 7 :45-10:00 7:45-10-00 . 7 :45-10 00 7:45- 1100 L
St. Louis, Mo. ........ ..KSD 400 9:00-12:30 9:00-11:00 9Q0N-1100 ... ... ...... 9 0011 00 9:00-11 00
St. Louis, Mo. .......... WCK 360 7:45-9:00 ........... 745900 ..., 7 45- 9.0 e
St. Louis, Mo. .......... WMAY 3en) *o 800 e
Springfield, Mass. ..... WRBZ 422 7:30- 9:00 7-30. 900 73 900 7:30. Q o) 7 30. 9w 7:30. 900
Toronto, Can. .......... CFCA 400 R:00- 9:00 8:0n1- O th) R () Q-iw £ N 9 ) R 00- 9-w) g.00- 9 )
Troy, N. Y. ............WHAZ 30 8:00- 9:30 g 00 10 00 e

* Time not listed.

*¢ Sunday—12:00-1:00 and 9:00-10:00 P. M.
Note—Type sct in bold face is Central Standard Time.

t Pacihe Time.
ng‘ ’ fitC(' t\-p(- i( F,’}&'f"fn S'Jﬂ(‘.’lrd Tiﬂlf'.
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(C. Photopews)
has been heard 2,000 miles east of New York City.

Second Radio District, held at the Hotel .Penn-

sylvania, New York City, on March 1, 2 and 3,
was the most successful up to date. From the stand-
point ‘of attendance the meeting overtopped those of
former years, the attendance passing the 10,000 mark.
At the banquet, held on the evening of the last day,
the attendance was about 1,000. The speech of Mr.
Droste, chairman of the Second District Convention,
regarding the attitude af the amateurs and the broad-
casters, and how their troubles were amicably settled
was a feature of the banquet. Prominent amateurs
were then called upon, and told to “Let the folks see
what you look like.” Some of those called upon were

2BK, 20M, ZUA and his OW, who sometimes “pounds

THE THIRD ANNUAL CONVENTION of the

(C. Underwood and Underwood)
K. Hiler, of Ridgewood, N. J., and his 1§-watt transmitter which Rosalie Deneve, of New York, liste

High Lights of the
Second Radio Di
i torially Pr 1

e ———— ———————————————— it

in on the huge Paragen mset al the Sax
Annual Convention.

the brass” at his station; 2BRB, 2BUL, 1CNI, 3XM,
9AWN and several other well known big-timers. A
speech by Hiram Percy Maxim, the “big gun” of the
American Radio Relay League, followed.

The next address on the program was by Radio
Inspector Arthur Batchelor, who is a figure wefl known
to all the eastern amateurs and very well known to
several in particular. A little comedy was then staged
A younig man who was supposed to represent CO was
turned loose and started in to run around in circles,
much the same as the original CQ hounds do today.
He was caught and brought before Judge Publc
Opinion who sentenced him to bread and water for life
F.B. OM.!

The next feature was Margaret Meerle, the Follies
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bas been heard in Switseriand during the recest tests.
beauty, singing inside the monstrous Adams-Morgan
Paragon set, which by the way was one of the features
of the show. Mr. George Clark, of the Radio Cor-
poration, next gave a humorous talk which caused the
assembledge to roar with laughter, Numerous other
men spoke and told stories, among whom were Kenneth
B. Warner, wearing his two gallon plug hat; “Paragon”
Paul Godley and Wm. F. Crosby.

This convention proved conclusively that more than
ever is the interest in amateur radio increasing. In
fact, it is growing to such an extent that it is simply
impossible to estimate how things will stand next year
at this time. The interest is not alone confined to the
younger people, but the older ones are taking up the
interest from a transmitting point and delight in telling

.
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= STATION 28HY
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(C. Photonews)

. It is of the 100 watt type, 200 watt transmitter of Station IBHY, owmed by Chas. M.

Srobroff, New York City. This was ene of the club exhibits.
how fast they can “clean their hooks of all messages.”

Some of the big features of the show were the trans-
mitter of A. H. Grebe & Co. It was a 500-watt trans-
mitter of the latest type and was specially licensed for
three days, a provisional license being granted and the
set inspected before the opening of the convention.
Another of the big features was the immense set de-
signed after the famous Paragon, and magnified several
times. It was so large that it resembled an immense
casket, decorated like a set. It sure did look hand-
some. Even if it would nearly fill a room, many an
amateur would give his boots to own it.

On the whole the entire affair was an immense suc-
cess, and the banquet was everything that was prom-
ised. The folks just had one “good old-fashioned time.”

(C. Fotograms)
Mrs. Dorothy Dechker, who “pounds brass™ at Statiem A, trylng

e —— e

(C. Fotagrams)
Miss

Vangha De Lath, the
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Answersto Readers

il

INDLY publish, or refer me to a back

number containing @& hook-up of a re-
generative receiver with one stage of radio-
frequency detector and one stage of audio-
frequency, one A battery and necessary B
batteries. It is not to incorporate a
potentiometerf!—A. O. Turnbull, 57 Umon
Street, Sydney, N. S., Canada.

If you will refer to Ranpio WorLp for
Feb. 24, 1923, you will find a hook-up such
as you need on page 19. T' potentiometer
‘shown in that particular h.. -up, while not
absolutely necessary, is advisable because
of the fact that it makes the tuning so much
easier, especially on the distance stations.
You can eliminate it, if you wish. The one
lead from the secondary will then connect
on to the minus side of the filament and
that will eliminate the condenser. It is not
advisable to eliminate it with radio-fre-
quency, because of the reason that you will
find it so much harder to get regeneration
started through your circuit and you will
lose a lot of the s:lec:iv'}::y of the circuit.

I enclose samples of gam. Will they be
0. K. to wind G.-R. (Gsblin-Remler) coils
with? If not, what kind should I usel—
Frank L. Pantell, R. 1, Box 57, Muscatine,
lowa.

The samples of yarn are a bit too thick.
Preferably 4-ply yarn of the same type
will do.

*x * *

I enclose circust that I have tried out. I
could only get a loud hum when I used it.
Can you tell me what is the trouble and
how to remedy tf—E. J. Devereaux
Bakersfield, Cal.

The diagram you enclose has two errors.
The first is that the antenna is connected in
the wrong place.
one end of the inductance instead of to the
plate of the tube. The second error is that
you have left off the ground connection. It
should go to the other end of the inductance,
preferably with a slider attached to enable
you to get variation of inductance to tune

the circuit. The circuit will work if you
do this.
x % &

I am using the set comstructed as ex-
plasned by Ortherus Gordon in Rapio WorLD
for Jan. 20, 1923. All that I can get is code
and whistling. Can you tell me what 1
wrong? My antenna ss 60 feet long and 36
feet high—John Sambenini, 11924 Lafayette
Avenue, Chicago, Ill.

The fact that you are getting code loud
and clear is an indication that the set is
working. You simply do not know how to
tune it. We advise that you put a con-
denser in your antenna circuit, with which
to tune your primary circuit. Do not burn
your bulb too high. This will cause your
tube to oscillate too violently and you will
get the carrier wave of the station, but the
voice will be so muffled that you will not
be able to understand it. Reduce the B
current. You may have a tube that does not
use a lot of B battery and you may be
forcing your tube.

x % %

You published a hook-up by John Kent in
Rapio WorLp for Jan. 27, 1 Will this
set work with WD-11 tubes as detector and
amplifier, or will it be necessary to use the
U. V. 201 for amplification? Can I use
U. V. 201 tubes as amplifiers for this cir-
cust ’—Edward G. Steffen, 10855 Divine Ave-
nue, Detroit, Mich.

Yes, this circuit will work with WD-11
as amplifiers. It is not advisable to use the

It should be attached to -

U. V. 201 tubes as amplifiers with this cir-
cuit as it would necessitate your using both
dry cells and storage cells for the filament
current. As this circuit was devised to gct
away from the bother of using the storage
cell, the advantage would be lost.

® % =%

1. What is the value of condensers in the
circust published sn Rapio WorLD for Feb. 3,
1923, page 14, by Fred J. Rumford, entitled
“A New Amplifying Receiver”’?

2. How many turns of wire on the coils
L, L1 and L2? How are they mounted?

3. Can I use a three-plate variable con-
denser in this circust !—R. W. Nass, Sussex,
New Jersey.

1. The two condensers C and Cl in this
circuit are of the following valués: C is
0005 and C1 is .0005.

2. The two outside coils, shown as L1
and L3 in the diagram, are pancake coils,
wound spiral-wise on a piece of stiff card-
board or thin fibre and are 50 turns of No.
22 SSC wire. The inner coil (L2) is wound
in the same fashion and is 75 turns of the
same size wire. They are mounted in such
a way that the two outside ones can be
swung book fashion, and the inner one is
mounted so as to be able to swing verti-
cally up and down between them.

3. A three-plate condenser can be used
by shunting it across the condenser you use
in the secondary, thus making the secondary
condenser a vernier.

x %x %

Kindly give me some information as to a
recesver that will permit me to receive from
2,500 to 3,500 miles ?—O. H. Orr, Foley, Ala.

We refer you to Rapto Worrp for Jan. 10,
1923, where Mr. Thompson has given some
very good reflex circuits. It is possible to do
wonderful work with these circuits, but it is
impossible to guarantee the range of any
receiver to such distances, as much depends
on the transmitting station and also on the
manipulation of the receiver.

*x & @

Will 45 wolts on the plate of the tube
(WD-11) be sufficient in conmection wsth
the Flewelling circuit! The set in question
is to be used on an indoor loop.—F. N. Cash,
39 Union Street, Norwich, Conn. '

In this circuit you can get better results
if 45 or even 60 volts are used as a plate
voltage. The WD-11 will stand 60 volts

~ without breaking down, so it is perfectly

safe.
$ & =%

1. I am using a Westinghouse R. C. re-
ceiver with the Power loud speaker. Is this
radso-frequency? If not how can I add it
to my set?

2. Can I connect a condenser in the an-
tenna circuit, and if so will I get any better
results?

3. How would the transformers (radio-
;::equency) be conmected?—J. Frank Dout-

sft.

1. "You are not using radio-frequency. It
can be added if you wish to entirely dis-
mantle your present set. This is not ad-
visable as the sets in question have been cal-
culated for the best work, and it would
entail endless work for yourself to add
radio-frequency. We advise building a set
such as shown in “Answers to Readers” in
Rapio WorLp for Feb. 24, 1923. This set
is the regenerative circuit, with both radio
and audio-frequency.

2. A condenser can be connected in the
antenna circuit but we fail to see where any
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additional results can be gained by this
unless your antenna is too long to allow you
to receive short waves. In this case the con-
denser will allow you to get the lower wave
stations.

3. They are connected” much the same
as the audio-frequency, with the possible
exception that an extra tap may be taken
off the secondary side which is done in some
cases where reflex circuits are used.

x % =%

Can you give me an efficient hook-up for
the following apparatus: 1. A. K. variometer,
43-plate condenser, tube (W D-11), rheo-
stat, grid leak and condenser, A batteries, B
batteries and phones? I have a set now with
these paris but cannot get oub-of-towm sta-

tions.~G. V. Heath, 2116 P Sireet, NW.,

Washington, D. C.

We. refer you to the diagram published in
Rabpio WorLp for March 10, 1923, in answer
to a question on page 18, by Mr. Hausing.
The seven-plate condenser in this circuit is
not absolutely necessary, being merely a
refinement that will tend to give finer con-
trol of the regenerative qualities of the re-
ceiver. It can be dispensed with if neces-
sary. The rotor of the vario-coupler is
used in this circuit as a tickler to produce
regeneration and is shown by the coil on the
right.

* % %

I have built the receiver shown s Rapro
WorLp for Jan. 20, 1923, and described by
My. Otherus Gordon. Although I have fol-
lowed the snstructions to the letter I canno?
get anything. One peculiar thing is observed.
I cannot light my tube when the grid com-
denser is in the circust, but when I remove
the condenser and connect the wires, I can
light the filament. Will you kindly explain
this?—Elijah Collins, N. Y. Mills, Oneida
County, N. Y,

You evidently have made some mistake.
This circuit has been tried and proved a
remarkable success. The fact that you can-

- not light your filament without removing

your condenser proves that you have not
hooked up the set right. We suggest that
you re-wire the set, following the dlagram
exactly, and using a socket made for the
WD-11 tube instead of the regular socket
with an adapter such as you are using.

* % =X

I have detector and two-stage set. I com-
not get anything on the first stage, and con-
not hold anything on the second stage. If
I attach the ground wire I comnot even hear
anything, but when the ground is left off I
get everything from New York to Mexico
ond from Canada to the Gulf, but I cannot
hold <t. I hear it but it fades out wo soomer
than I have it in good.—Chester B. Gulley,
Box 336, Salt Creek, Wyo.

_ Not having a diagram of your circuit it
1s impossible to find out what is the matter
with it. Send in a diagram with all the parts
used marked and we will correct it for you.

Address Rapio WorLp, 1493 Broadway, New
York City.

New Orleans Radio Associa-
tion, Inc.

EDITOR, Rapio WorLp: Referring to

your request for the name of our radio
club, I beg to advise that the name of our
organization is the New Orleans Radio
Association, Inc., 2322 Melpomene street,
New Orleans, La. The officers are: W. S.
Oppenheimer, president; V. Jensen, vice-
president; H. E. Faller, secretary-treasurer;
L. J. ‘Gallo, publicity manager.

I wish to take the opportunity of advising
you that at the present time we have 135
members enrolled in our organization.

Yours very truly,
New Orleans, H. E. FaLLer,
March 10, 1923. Secretary-Treasurer.
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Latest Radio Patents

A pparatus for Producing a Succession of Electric Waves

No. 1,445929: Patented Feb. 28, 1523. Patentee:
Walter R. G. Baker, Schemectady, N. Y.

# I ‘HIS invention relates to the production
of electric waves and more particularly

to methods and apparatus for producing a
succession of waves which may be modified

Baker’s Apparatus for Producing ¢ Succession
of Electric Waves.

in accordance with impulses produced, for
example, at a controlling or signalling

station. _
Apparatus of this character usually con-

sists of a source of electric power, means
for cohverting the energy of said source into
current of an oscillatory character and a
transmitter for suitably modifying the char-
acter of the oscillations. An amplifier for
the initial signalling impulses is often used,
and this, as well as the oscillator, may con-
sist of a vacuum discharge device which
compriscs an anode, cathode and discharge
controlling grid. A suitable source of cur-
rent is connected between the anode and
cathode, and the current from this source
is modified by changing the potential of the
grid in accordance with the impulses which
it 1s desired to transmit. It is proposed to
provide a single source of current for the
oscillator and amplitier. When, however, an
attempt is made to change the potential of
this source to change the output of the
oscillator, as for example when it is desired
to increase the distance over which messages
are to be sent, it is found that ampliher
which is likewise influenced by the changed
potential will not opcrate as effectively un-
less a corresponding change is made in the
normal potential applied to the grid. My
present invention provides for the simul-
taneous changing of the potential of the
common source above referred to and of the
potential applicd to the amplifier grid.

Wave Meter with Cathode
Tube

tented Feb. 1923. Patentes:
N L et Laib, Berlin, Cormany.

AVE meters provided with a cathode
Wtube are well known and it has here-
tofore been proposed to provide such meters
with a back-coupling whereby the wave
meter operates as a sender, and the tunings
are determined by means of the telephone
in a receiver at maximum receiving tone
strength. Under certain circumstances this

arrangement has the draw-back that the
wave meter, which operates without damp-
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Leidb’s Wave Meter with Cathode Tube.

ing, that is, so as to produce a continuous
wave, does not give a tone but must be
made audible in the receiver by mcans of a
<econd superimposed sender or by other
s'utable tone producing means. .

The invention consists in transforming a
normal oscillating circuit, which 1s back-
coupled to an audion tube, into a sounding
sender by very simple means. The means
emploved consists in an  electromagnetic
bizzer which is connected in the circuit be-

tween the anode or plate circuit and the
oscillating circuit.

The arrangement may be particularly sim-
plified if the magnets of the buzzer are
wound with suitable thin wire and the in-
terrupter connected in the anode circuit in
such a manner that it is operated by the
anode current as a self-interrupter.

Indicator for Deviation of
Sender from a Desired

Frequency
Ne. 1, t Patented Feb. 20, 1923, Patestes:
alter Shaffer, Berlin, Cormeny

I F two senders operate jointly at the same
frequency on an oscillating circuit, a
phase displacement of 180° occurs between
them. The weaker of the two senders is
usually forced into or held in a 180° phase
displacement by the more powerful sender.
If the wave individual to the weaker sender
is now slightly detuned with respect to the
more powerful sender, the frequency of the
oscillating wave does not vary but appar-
ently only the phase displacement of the two
senders with respect to each other is
changed. Consequently, a measuring instru-
ment provided in a circuit coupled with the
two senders will register the variation. If.
on the other hand, there is a variation in the
wave of the more powerful <ender, that is,
the working sender, then this will have a
corresponding effect on the auxiliary sender.
the phase displacement being varied at the
same time. The resulting variation in the
current may then be uscd as a measure for
the changes occurring in the wave, and the
chance in the output of the circuit may be
used for correcting the occurring frequency
variation.

My invention maikes use of these occur-
rences for automaticallv indicating or cor-
recting the deviation of a sender from the
wave of the decired frequency. The illus-
tration herewith f< a diagrammatic repre-
sentation of a circuit arrangement emhody-
gz the invention. and the reference numeral

] designates an undamped working sender
of any well known type, 2 is a cathode tube
auxiliary sender, and 3 is a tuned or un-
tuned circuit coupled with 1 and 2 in which
the measuring instrument 6 is provided. It

* makes no difference whether the measuring

or instrument circuit 3 is periodic or
aperiodic. It is even possible to actuate the
auxiliary sender without the use of such
circuit,

The momentary deviation from the fre-
quency within the phase range may be
acoustically determined, a very loose
coupling being used. The use of a loose
coupling makes possible the employment of
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Schaffer's Indicator for Deviatioa of Sender
fram a Desired Frequency.

a mechanically opcrating measuring instru-
ment provided with a scale gaged in a static
manner in order to make possible the direct
rcading of the wave deviations.

In order to make possible the reading of
both positive and negative variations in the
wave of the working sender, the instrument
6 is preferably so adjusted that it gives the
same indication irrespective whether one or
both senders actuate the instrument circuit.

An increase in the reading of the instru-
ment indicates an increase in the wave length,
and a shortening in the movement of the
instrument a shortening of the wave length.

The sensitiveness of the measuring ar-
rangement may be increased or decreased
within the desired limits by increasing or
decreasing the looseness of the coupling.

In order to make possible the use of the
arrangement for the purpose of automatically
correcting variations in the wave frequencies
within predetermincd limits, the indicating

.instrument itself or in its stead a relay ar-

rangement is uscd for the purpose of actu-
ating certain contacts provided for this

Light-Controlling Means

No. 1,448,247: Patented Feb. 2 13 P
Les Do Fervst, New York th.m
HIS invention relates to means for comn-<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>