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ACT QUICK!

EACH MONTH the top of this page shows the newest and
beat standard radio parts and apparatus -at prices far lower
than the same goods an possibly be obtained for else.
where. Watch for this pages Make It and our big new
catalog your buying guide. You will save a great deal of
money and at the same time be assured of tom:trete
eatiefeatlen with every pushes,.

All Orders Filled

Day Received
Low Loss Tuners

Green silk
wound en low loss bake-

lita
200-650
meter
$4.45

50-225
$4.45

Ambassador
Silk wound on
new type skeletod
form. Covers whole
broadcast band $5.95

Suporeliarge "B" Batteries
45 'VOLT SIZE. Extremely lass

life- Stock always fresh. Spe-
cial for this month.

45 welt 22.36
22% volt...  .... 1.22

Postage extra.

Mine Audi* Transfernter
One of the beat known
A. F. transformers. Spe-
cially Priced -23.79.

Postage pall.

Dame ammosere
Coupled Audis -let
Stage, conaplete $2.30

2nd $2.36
.112.46

Prat mid

$25.00 FOR YOUR OLD SET
No Matter What Mod It Is or What Condition It Is in

Yes, we mean it! We will allow you $25 for your old set if you will sit down
right now and mail us your check or money order for $35 balance in full Pay-
ment for one of our 5 tube $00 Marvelo Receivers. Never before in the hietory
of radio merchandising has such an offer been made and we make it purely as
en advertising proposition to introduce this wonderful new set.

Newest Type of Tuned Radio Frequency
Years ahead of the present standard types of tuned radio frequency receivers be-
cause its specifications and essential parts are of a far advanced superior design.
The Marvelo V will give you clear, clean, undistorted, long distance, loud
speaker reception with

WONDERFUL SELECTIVITY
without bowls or squeals and with a degree of freedom from interference never
before by a commercial radio receiver.

This special advertising offer is positively limited. Pack up
Your old set now and ship it in to us. At the same time mail
us your check or money order for $85 and we will send 909
Marvelo set at once. Get busy now -before this offer is with-
drawn.

Signal Lev Loss Vernier
Condenser. laboratory two.

11 plate 2.50 17 slate 2.60
II plate.. 2.70
41 plate 2.90
Postage paid.

Nathaniel
Baldwin

Speaker
The genuine.
built by Igo
thaniel Bald -
Win. Stand-
ard anode'

with 15. bell
$17.60

Junior
model
615.73

COMPLETE OUTFIT
Set $35.00

32.50

Total $67.50

5 Type 201A Tubes
2-45 V -B Batteries
1 -Antennae Equipment
1 -Laud Speaker

May 23, 1925

MAY

Elestrie
Drill Outfit

'Usually sells for
$25 to $86. Only
$17.95 this
month. Order
now. Post-
age extra`

REMLER SUPER -HET KIT

One oscillator, one tuned stage trans-
former with condenser mounting, at-
tached and three intermediate trans-
formers. For this month $21.25only

Limited Offer
This $60.00

MARVEL()
5 Tube Receiver

for only

$35.00
and Your Old Set

Has low loss condensers;
new type field leas EL F. transform -
era; genuine bakelite panel, white
silver engraved. An exceptional
value. Order now before offer
is withdrawn

Mamie Audio Transformer
The equal
of any
trans-
former,
regard-
less of
price.
Produces
the fin-
est tone
quality
p o s Bible
with set-
ts rectory'
volume.

Beautifully designed, handsome-
ly finished in black enamel and
polished nickel plate. The per-
fect tanaformer for straight
audio or reflex.
W i 119 -Shielded 6 -1 $2.65
W 1120 -Shielded 3% -1 2.40
W 1121 -Shielded 2 -1 3.25
W I I 22 -Unshielded 6 -1 2.25
W 1123 -Unshielded 3% -1 1.95
W1124-Unshlelded 2 -1 2.85
All American A. F. Transformers
Another good standard trans-
former. Well bunt, beautifully
finished. A quality product
throughout.
W533- 3 to 1 $4.05
W532- 5 to 1 4.25
W531-10 to 1 4.25

De Lime Charger
One of the finest chargers built.
Maximum charging rate 7 am-
peres. Has accurate meter.
Entirely enclosed. Neat ap-
pearing. Approved by Under-
writers. For 110 volt 00 cycle
A. C. current. Charges bat-
teries overnight for a few cents.
Guaranteed.
I W201 -For 6 volt battery,

$12.95

according to L.
speciflmations.
W298 -Low loss. Each 31.65

Harkness Reflex Colts
Green silk windings on genuine
bakelite tubes. Complete with
mounting brackets.
W295 -Set of 2 $1.90

Wave Trap Coil
Spider web wound with loose
coupled primary and secondary.
Print and instructions included.
W I 70 -Each ...... $ .05

Henninger Aero-Col Is
The low lee, inductance system
for tuned R. F. space wound on
air. Very selective.
W 1244 -Per set of 3 with

brackets, $9.45
Coil for Reinartz Circuit

Improved type. Covers whole
wave band.
W295 -Each $1.05

Roberts Knockout
The proper coil for this power-
ful reflex set -complete with
instructions.

Set, $5.95
Browning Drake

3 circuit unit -consists of
beautifully made inductance for
mounting on low loss condenser.
Each unit $7.95

Coils for Special Circuits
Cockaday Celia

1Mli---- Complete set
of coils for

.1.1114 the famous 4
s/4'.m.,,4 circuit tuner.

Made exactly
M. Cockaday's

Finest Quality
Bakelite Sockets

Moulded o f
genuine brown
bakelite. Re-

inforced slot
and screw
holes. Phos-
phor bronzecontact
epringe.

Binding posts marked.
W140 -Standard Base... See
W14 1-UV199 Base S Oc

BARAWIK CO.

Super Low Loss Condenser
Made along the

lines of the
most advanced

engineering
develop-
ments.Heavy
aluminumplates

rigidly con-
ducted. Min-

imum amount of
dielectric placed where eiectro
static field density is lowest.
Balanced, grounded rotor. %'shaft.
W1231-11 plate $1.65
W 1232-17 plate I.85
W 1233-23 plate 2.05WI234-43 plate 2.35

American Brand
With 100 to 1 worm driven
vernier.
W715-.00025, 19 plate $2.95
W716-.00035, 17 plate 3.10
W717- .0005. 23 plate 3.25

Acme Lowest Loss Condenser
Enclosed in duet proof trans-
parent ease. Friction vernier.
Requires 3 inch dial. COM-
parity .0005.
W810 -Each $4.95
Barrett & Paden Micrometer

Condenser
Straight line. Movable plates
slide on shaft instead of ro-
tating. 3600* mtcemeter eon,
trol dial. Dial included.
W722-.00025 mfd $4.95
W724-.00035 mfd 4.95
W723- .0005 mfd 4.95

Bremer Tully Condenser
Straight line wave length. One
of the finest condensers made.
No measurable losses.

'

W775-12 plate, .00028 $4.05
tur770-53 plate, .00051 4.54W777-95 plate, .0008 5.85

Cardwell Condensers
Ring Quality. The orignal low
loss condenser of patented de-
sign. Grounded rotor.
.00025-32.98 .0005 --- 3.50
.00035-, 3.33 .001 - 4.20

One of Chicago's
Oldest Radio
Institutions

ET This BIG FREE Radio
Catalogue

Keep posted! The most com-
plete radio catalogue ever com-
piled. Illustrates and describes
all the newest parts, kits,
cabinets, complete standard
sets, and apparatus, and offers
them at big reductions in price!
Also many instructive books on
radio. Every set builder needs
our catalogue; the guide to the
newest and best in radio and
to big worth -while savings.
Send for It at once. Absolutely
free. Simply fin In and mail
the coupon. Do it NOW!

Barawik Company
102 S. Cana/ St., Chicago

Department W

De Luxe Rheostats
As fine a rheo

stet as is PO0
stifle to make.
Genuine

bakelite base.
Large at-

tractive black
knob. One hole

mount. Smooth and quiet.
WI47- 6 ohm 62e
WI20-10 ohm 64e
WI48-20 ohm 660
W 149-30 ohm 70t

Amperltes
Self - adjusting
rheostat. Au-
tomatically
keeps tube fila-
ments at most
efficient oper-

ating point. Complete with
mounting.
W221 -For 17V201A or

C301A tubes 98c
W222 -For UV200 or

C300 tubes
W223 -For UV199 or

C299 tubes
W224 -For WD11 or

CU tubes

980

98o

98o

102 S. CANAL ST.
CHICAGO, ILL.

All the Newest Parts
at BIG SAVINGS

74 fetyldAst

\Catalog

SEND THIS COUPON

BARAWIK COMPANY,
102 S. Canal Street, Chicago,

1

Dept. W
Gentlemen:

Send me my copy of your Rated
Radio Catalogue showing all the
newest parts, kits, sets, apparatus, 1
etc., at money saving prices.

Name

Address

Town

1

1

1
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The 2 -Control Diamond

P G

is--(E)B Amp.
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-6-3A

HOW the Diamond of the Air is wired as a 2 -control set (Fig. 1). Two variable condenser* with a conunon rotor but with separate ta'ors are used totime the secondaries U and L4. This condenser unit is known as the double or multiple type. The detector grid return i to negative, for It must bethe same as the grid return of the RF tube, due to connection to the common rotor. But the variable grid leak goes to A-1-, arid any oscillatory tubemay thus be used as detector.

By Herman Bernard
PART I.

THE number of controls is becoming
an important consideration in the

choice of receivers. Public demand seems
to be more pro-
nounced in this direc-
tion than ever be-
fore. The single -
control set is very
popular, but it usual-
ly embodies more
than four tubes and
often is a reflex. If

' regeneration is to be
used there must be
two controls, for
some means of vary-
ing the feedback is

imperative. Efforts have been made, by
employing gearing systems and the like,
to regulate regeneration concomitantly
with the tuning. While some of these
devices have been very ingenious, none
of them has proven very popular, and it
is safe to say that the solution is not
here yet. So valuable an adjunct is re-
generation as a contributing agent of
selectivity and sensitivity, which means
distance reception, that it must be enjoyed
to its full advantage for every wave-
length. The trick gearing methods and
other means of regulating regeneration by
the same motion that accomplishes tuning
do not comprehend the full utilization of
regeneration's benefits.

How. One Control is Sailed
Therefore, granting there must be two

controls in any instance of fully-reaped

benefit, one may take a 4 -tube hookup
where two tubes handle the radio -fre-
quency current and two the audio pulsa-
tions, and tune the two RF steps with a
single instrument. Mechanically this is
one condenser, but electrically it is two
condensers in one. The rotor is common
to two separate stators. As the low po-
tential end of a coil is always connected
to the rotor of a variable condenser, in
this case the contact is made to the nega-
tive A battery. This is because the RF
tube, being an amplifier, must be con-
nected to negative to have the RF tube
function at fullest efficiency, due to tube
characteristics. As the secondaries of
both coils, L2 and L4 in Fig. 1, are con-
nected to the common rotor of the double
condenser Cl, the grid return of the detec-
tor tube must be to negative A battery
also. This raises the question whether
the detector tube, if of the most popular
types. will function well with a negative
grid return, since a positive grid return is
nearly always recommended. The grid
return will be identified as that terminal
of a coil other than the terminal that goes
to the grid of the tube.

The effect of the combination of a nega-
tive grid return and the connection of the
leak to positive A is rather to bring the
grid return near zero potential, that is,
neutral. But even if the leak is connected
to negative A, the tube will function well
as a detector.

Discussion of Tubes
These considerations apply to the tubes

most usually employed as detectors, such
as UV201A, C301A, UV199, C299, DV2,
DV3, WD11, WD12, Cit C12, etc. Some

tubes, however work about as well with
grid return to negative as to positive, in
the detector circuit. and in these instances
sometimes the negative grid return is
even superior. Such tubes are commonly
useful only as detectors and are of no
value whatever as radio or audio ampli-
fiers. Examples arc the UV200, C300 and
Sodion D21. The 200 and 300, known as
"soft" tubes because they contain gas,
the result of purposely incomplete evacu-
ation, consume one ampere of current and
require a 6 -volt battery. The Sodion re-
quires the same voltage but draws .25ampere, as do all the other and unex-
pected tubes mentioned, exclusive of the
"peanut" family (199 etc.), which draws
.06 ampere.

If the constructor elects to use the 199
or equivalent tube it is preferable to have
three 1% -volt No. 6 dry cells in series to
heat the filaments, rather than the C bat-
tery type (4% volts), which doesn't last
long enough to be economical for this
purpose. It is not to be expected, how-
ever, that the tubes requiring a 6 -volt
storage battery will be excelled in per-
formance by any of the others.

Circuit is a Great One
The circuit itself is a splendid performer.

It is very easily the equal of the Neutro-dyne as to sensitivity, selectivity andvolume. I have never operated any Neu-
trodyne that did even as much as this set.The stage of tuned radio -frequency isequal to the first RF stage of the Neutro-
dyne, while the presence of regenerationin the detector tube affords an amplifica-tion of equal to one and a half stages ofadditional RF, hence, hteoretically, this
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Coils for Bernard's DX Set

FIG. 2 (top) shows the panel The are as their placement may be at any suitable point. The grid leak knob is between the dials.In Fig. 3, assembly plan, note that the coils are at right angles. This helps present feedback by stray magnetic coupling. RI is the ballast resistance.R4 is the Bray/cod Variable grid leak.

circuit is at least one-half a stage of RF
better than the Neutrodyne, while employ-
ing four tubes instead of five and two con-
trols instead of three.

The circuit is standard. The inclusion
of the double condenser is no circuit al-
teration whatever, but only the adoption
of a method of proven efficacy for con-
trol reduction.

Coils Must be Matched
Normally the same windings for the

stators of both coils will cause the con-
denser to tune correctly, but there is one
doubtful factor in two components that
may be resolved easily by experiment. It
may be found that the same number of
turns on the primaries and the secondaries
does not produce the same natural period
for the coils when they are included in
the circuit. This might be due to the
capacity of the plate of the RF tube be-
ing included in the reactance of the L3L4
combination. This capacity is indeed small,
but it may become a ratable factor when
one must have the two coils matched. An-
other consideration is the absorption ef-
fect of tight coupling. If L3 is tightly
coupled to L4 and, the tickler L5 also is
in close inductive relationship to the rest,
the secondary will not have its full induc-
tive value. There is extraction of induc-
tance, so to speak. One might reason-
ably expect that the plate capacity, the
effect of which is a boosting of wave-
length, would overcome the absorption ef-
fect the other windings have on the sec-
ondary L4, and dozens of experiments
confirm the reasonableness of this expec-
tation. But should the signal be heard
at two points, say strongly at 51 on
the dial, then weaker as the dial is turned

to left, then strong again at 53, the source
of trouble is obvious.

Careful listening will determine which
of the two strong points come in stronger
than the other. This is a clue to the
solution. The stronger signal will be that
resulting from the tuning of L4, because
it is in the detector circuit. If the stronger
signal comes in with a lower capacity of
the double condenser, then a turn or two
should be removed from IA. If the
stronger signal comes in at a higher cap-
acity reading, add one turn. If trouble
ctijl exists, remove another turn. There
is no need of considering fractions of a
turn.

The general principle would be to add a
turn, then another, if you are in doubt,
for the likelihood is that L4 would suffer
more by absorption than gain by added
plate capacity effect. Hence, in winding
the coils loose coupling for the coupler is
to be favored.

How to Make and Use the Coils
Perhaps the constructor already has a

3 -circuit tuning coil and also an RF trans-
former, the only inductances used in the
circuit. These coils are usually made
commercially these days for tuning with
a .0005 mfd. variable condenser. That is
the value condenser used in the present
set. In such a case the builder may in-
corporate his present inductances. The
double condenser may be of the .0005 mfd.
or .00035 mfd. capacity to suit the coils
on hand, but the directions herewith will
apply to the .0005 mfd. type, such as the
National, Bruno, Flewelling and others.

If the coils are to be made at home,
L1L2 may consist of 53 turns of No. 20
single cotton covered wire, tapped at the

tenth turn. The tubing is 3%" diameter
4" high, and may be cardboard, fiber
bakelite, quartzite rods, etc. This coil is
more conveniently made as a single wind-
ing, tapped at the right point, the ground
and negative A battery going to the tap,
this connection being continued to the
rotor of the double condenser. In that
way, too, you can't get your polarities
wrong at the coil terminals. But those
who have ready-made RFT need not do
any rewinding, but simply may run a wire
jumper from the ground terminal (end of
primary) to the end of the secondary.
This has no effect on the tuning.

L3L4L5, the 3 -circuit coupler, is wound
with the same kind of wire, L3 consisting
of seven turns on a 3/" diameter tubing
or other form. Anchor the coil terminals
through pinholes punctured in the form.
Leave 'A" space, then wind 43 turns for
the secondary, L4, as a distinctly separate
winding. Leave about 10" of slack wire
and cut. Thus if you find that by con-
necting the end of the long tailpiece you
have not enough inductance, you can put
on two more turns, using the slack wire.
In that case push up the secondary wind-ing so that the new terminal may be
inserted through the previously made pin-
holes for anchorage. To avoid scraping
the insulation off hte wire when the extra
wire is not included on the form it is well
to pass binding string through the punc-
tured holes and around the wire whereit adjoins these holes, rather than pass
the long piece of wire through.

Making the Tickler
The rotary coil or tickler may consist

of 26 turns of No. 26 single silk covered
wire, 13 turns on each side of where the
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Tuning Is Made Easier
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OAFIG. 4, the 2 -control Diamond of the Air as a loop set- This is a thoroughly tested and efficient hookup and fine for Summer work, as the loop brings ina discussion of this arrangement, part icularly the matching of L4 with the loop inductance.less static. See next week's article for

rotor shaft will protrude. The form is
24" in diameter and 2%" high. A home-
made coupler is seldom a neat job. But
if you make one yourself, place the tickler
as far away from the stator form as is
conveniently possible, so that little of the
tickler form will dip into the stator form.
If a panel -mounted tickler, with stator
underneath, is not objectionable, the
tickler form will dip into the stator form.
the nearest possible points. In the great
preponderance of instances, however, corn-
-mercial products will be used. These may
be Bruno No. 77, Globe, Eastern Pickle
Bottle, Arc tri-tuner, Ambassador, Wal-
lace and the like.

No concern need be felt if any com-
mercial coil, either RFT or coupler, shows
.a variance between the number of turns
-on the primaries thereof and the number
prescribed in this article, so long as aper-
iodic primaries are used (not primaries
about as large as the secondaries). Nor
need the kind of wire used be of material
concern, since the circuit was tried out
with all manner of coils and performed
splendidly.

If forms of other sizes are on hand,
-they may be used, although 3" diameter
is about as small as can be recommended
for this set. If 4" diameters are used,
-put on 10 and 7 -turn primaries respec-
tively, and have the secondaries consist
-of 32 turns. The tickler may be the same
as previously cited, or a 3" form may
be used for L5, 22 turns being put on,
11 on each side of the rotor shaft. For
.3" stators wind 48 turns, primaries 12and 9. All windings are in the same
direction in all cases.

One problem that may arise concerns
fans who have a coupler but who want
to wind their own RFT with the correct
inductance. It is useless to give the in-
ductance tables, especially as the calcul-
able result is variable, due to the causes
already stated. But the fan may hoo*.s
up the commercial coupler in a 1 -tube3 -circuit set, by making the connections
temporarily in the circuit he is building,and using any condenser, or one-half of
the double condenser. Then he may re-
place the 3 -circuit coil with a home-madeRFT of the same number of turns and
same kind of wire, and compare the dial
readings for local stations. If the read-
ings run ahead of those obtained when the
commercial coupler was used, more turnsmust be put on the secondary of theRFT, and if the readings run behind, viceversa. This test contemplates the use ofdials that produce higher readings the-more the condenser capacity is included.The coil problem will not prove difficult.
Indeed, the same number of turns on the

secondaries, using the same kind of wire
and same diameters, regardless of the dif-
ference in number of turns on the prim-
aries, will produce the desired result in
nine cases out of ten.

In the interest of keeping down even
the number of minor controls a balanced
resistance is used for the filament of the
RF tube. This may be an Amperite,
suited for the particular type of tube
used. It is R1 in Fig. 1. R2 is a rheo-
stat as is R3, which is about half the
resistance value of R2, since it controls
two tubes at once. The switch S2 turns
on and off the two audio tubes, but is
not absolutely necessary. Its inclusion is
only for those who, when turning the
audio tubes on or off, desire merely to

a switch, rather than turn a rheo-
stat. Therefore, the rheostat R3 may be
placed at its correct setting and thence-
forth the switch employed. This method
enables one to mount the rheostat inside
the set, since its setting need not be
changed. But those who do not mind turn-
ing the rheostat to get the best economi-
cal setting each time the audio tubes are
to be turned on, or to extinguish those
tubes altogether, may use only the rheo-
stat and omit the switch. However, the
switch S1 must be included in all cases,
since it serves to turn the set on and off
as a unit. If it were not included the
ballast resistance of the RF tube would be
in the battery circuit all the time and
that tube would remain lighted so long
as there was any life in the battery.

Use a Variable Grid Leak
C2, the grid condenser, may be fixed,

about .00025 mfd. capacity, but preferably
variable. R4, the grid leak, should be
variable by all means. This is true for
all regenerative sets. The leakage path
must be just right for smooth regenera-
tion control, to avoid the annoying
"plop." When over -regeneration is per-
mitted, for test purposes only, for it
causes radiation, there should be a con-
tinuous whistle, not a growl or squawk.
Even on the low waves this growling
should not be present. Therefore if the
set causes a squawking sound, decrease
the leak resistance, thus increasing the
leakage path, until the continuous whistle
results. The leak setting is then correct.
This is important, especially for those in-terested in the reception of programs
from distant stations. The instrument
used in this circuit was the Bretwood
Variable Grid Leak, very popular in Great
Britain, where it is made, and fast be-
coming popular in the United States and
Canada. It has an accurate range from
3/10 to 10 megohms and holds its setting

almost indefinitely. The more the plunger
is screwed in the lower the resistance. But
do not unscrew the plunger so far that it
comes out. This you would not do, any-
how, for when you get past 6 or 7
megohms the signal begins to fade, and
you naturally turn back to a lower resist-
ance. There is never any occasion in a
detector tube to use the full 10 megohms.

Reason for Two Bypass Condensers
The two bypass condensers C3 and C4

are used to avoid the danger of short-
circuiting the B battery and causing the
tubes to blow out. The conventional man-
ner of including a bypass condenser is
to place it across the primary of the first
audio -transformer, but it is better to con-
nect the condenser from the end of the
plate coil (tickler) to A minus, and thus
bypass all the batteries as well, to keep
the RF currents out of them, so far as
possible. But this Method causes the
condenser, if only one is used, to be the
only separation between B plus and A
minus, so that if the sole condenser is
shorted your tubes may be destroyed.
The extra condenser therefore is in the
nature of insurance, since both scarcely
would be short-circuited at the same time.
The condensers used were Sangamo, C4
being .002 and C3 .001.

Reason for Using R5
The resistance R5 is about 100,000 ohms

and is of great service in the interest of
purity of tone, especially if a transformer
of high ratio is used, or any other that
produces very high amplification, which
includes some of the best transformers onthe market. If two transformers of dif-
ferent ratios are used the higher ratio
should be in the first stage, to reduce the
tendency to overload the last audio tube.

Speaker Set Only
Notice that there is only one jack, a

single -circuit variety, so that the speaker
tips may be plugged in. No provision is
made or tapping the detector tube, be-
cause the custom seems to be growing to
enjoy speaker reception only on multi -tube sets. Those desiring earphone option
may put a double -circuit jack in the de-
tector stage.

The switch or switches should be of the
toggle variety, rather than the push-pull
type, since the pushing and pulling tends
to jar the panel unless the friction is ex-
ceedingly smooth. The new Cutler -Ham-
mer toggle switches were used.

[This concludes Part I of the article on
how to build the 2 -control Diamond of theAir. Part II, the conclusion, will be pub-
lished next week, issue of May 30].
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The Function of Inductance
By Lewis Winner

Radio Engineer
OF THE three electrical quantities in

the radio circuit there is one which
the wireless telephone depends upon
wholly and that is inductance. In the days
of the Marconi coherer and the large
spark transmitter we had quite a few sets
employing capacity coupling. This was
not due to the fact that capacity was
thought to be better than inductance but
because the inductance patent rights,
which were held by Marconi, were un-
obtainable, so American inventors set out
to find a substitute, which was capacity.
But as soon as the patent ran out, all
went back to the inductive tuner. The
trouble with most capacity tuners was
that they had too many controls, were too
big, and not efficient. I do not wish to
impress upon you that capacity is not a
help in the set, but inductance stands out
in prominence.

Aspects of Inductance
Any electrical circuit or conductor

which has the property of storing up
energy in electromagnetic form is known
as having inductance. However we have
various results from a circuit containing
inductance, such as self-induction and
mutual induction. Self-induction is that
remarkable feature which results from the
rise and the fall of a large magnetic field
of force around a circuit or coil, through
which a current is flowing. When we in-
duce an electromotive force in one of the
coils, through which current is traveling
and changing at a definite rate per second,
provided it is not greater than unity, we
have what is known as mutual induction.
For instance, we have self-induction in
the wire itself, but we have mutual induc-
tion when we have two or more wires,
that is the current is induced from one
wire to the other wire.

Values Considered
The various forms of inductance are of

no theoretical value unless we have some
method of calculating them. The unit
that we use is known as the henry. The
henry is too large a value to use in radio
receivers or transmitters, except where a
great number of turns exists in coils,
having lots of iron. Therefore we use the
microhenry, the milli -henry or the centi-
meter. Any circuit or coil built so that
the change of magnetic flux, which is
produced by a current which changes at
the rate of one ampere per second, in turn
producing an electromotive force of one
volt is known as having an inductance of
one henry.

In direct current circuits, the effect ofself-induction is only known when the
current is turned off and on, but in an
alternating current circuit the effect is
always noticeable. Regardless of con-
ductor there is always present self-induc-
tion. This of course is dependent upon
the area and the shape of the wire, viz.,
wires which are coiled have a much
greater self-induction than a straight piece
of wire. In an alternating current circuit
when inductance is present the current
lags behind the voltage (Fig. 1). This is
the opposite to the capacity effect.

The Alpha Angle
Fig. 2 shows a lagging current also, but

on a diagrammatical scheme. Both the
voltage and the current are rotating about
the center in a clockwise direction. The
angle between these two points, which is
known as "alpha," remains constant. This

---:- .1`

Concentrated
Inductance

FIG S-A type of tuning coil (low loss). This is
a concentrated form of inductance. Spaced wind-
ings like these should be put on all tuning coils

and great results will be obtained.

cover
Inductance

DIstrt butect
Inductance

FIG. 4-Where inductance (distributed) is present
in a continuously variable air condenser. Note
the arrows between the plates indicating that
even the material (aluminum) contains inductance.

o
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Current
FIG. I-Above diagram shows a lagging current,
I (amperage) lagging behind E (voltage). Note

the difference in time.

angle is called the power factor angle and
a definite trigonometric function known
as the cosine of the angle is called the
tiower factor which in turn is expressed
in percentage. This separation of the
current and the potential, which is pro-
ducing the angle "alpha," is called "phase
displacement" or time displacement. Since
capacity and inductance have effects op-
posite in character, and if there is a state
of equilibrium between the capacity and
inductance, no phase displacement takes
place. The current and the voltage are
then in phase. Fig. 3.

Where Inductance is Used
We have inductance present in every

electrical circuit, viz., in the motor, in the
generator, in the spark coils, in the various
meters (galvanometers, ammeters, volt-
meters, radio -frequency meters, milli -
ammeters, thermo-couple ammeters, watt-
meters, inducto-meters, wavemeters, resis-
tance meters, audibility meters, decre-
meters, vacuum tube testing meters, etc.)
in the variable condenser, in the trans-
formers, in the antenna, in the ground,
in the counterpoise, in the thermionic
tube, in the jacks, in the coils, in the
lightning arrestors, in the rheostats, etc.,
etc. One can imagine what a large part
inductance plays.

We had distributed and concentrated
in capacity and we have the same prin-
ciple applying to inductance, where con-
centrated inductance appears in the coil
and distributed inductance appears in the
condenser or in the internal part of the
tube, etc.

Inductance Stands Out
I shall attempt to show you wherein

the receiver inductance stands out. The
wavelengths that a set can receive are
determined mostly by inductance, say
90%. Of course a variable condenser
shunted across any of the coils may raise
or lower the wavelength, but what I mean
is that the actual wavelength of the set
is determined by the different constants
of the coils.

We start with the open oscillating cir-
cuit, which contains the aerial, primary
of coil and ground. All these elements
are made up of inductance, except the
small capacities between the turns of wire
and between the antenna and ground.
The current is induced from the primary
of the coil to the secondary or the closed
oscillation circuit, which comprises, the
tickler (if regenerative) tube, phones and
batteries.

All these elements have inductance
present in them and are very important
determining features of the receiver.

You have noticed that often bell wire
or soft stranded No. 18 wire is recom-
mended for wiring the set internally, in-
stead of bus bar, as bus bar increases the
capacity, i. e., wavelength, of the coils
and, therefore, you find that you cannot
receive lower wavelengths.

The tuner employed in the radio re-
ceiver should be wound on forms con-
taining the least amount of resistance.
The less resistance in the wire, too, the
better of flow of current and consequently
the louder the signals, with also greater
selectivity. The larger the wire the bet-
ter the current will flow, up to a certain
point where other vices set in. When
putting up the antenna, use No. 14 hand -
drawn copper wire, being sure to keep
the surfaces of the wire bright, since the
radio frequency currents travel on the
surface of the wire. The ground wire
and the lead-in should be No. 14 copper
wire, but covered with heavy insulation
to prevent any stray currents being in -

(Concluded on page 26)

Radio Aids Army Tests

PRIVATE MARTIN HELLMAN, receiving radio
messages from Mitchel Field, N. Y., that aided
the anti -craft forces to repel the attack of the
airplanes of Fort Totten, N. Y., in a war game.The set used is a portable transmitter andreceiver, having a great range when sending.

(Kadel & Herbert)
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A DX Transmitter Simple to Make
to Work

AMATUER NIGHT
A Department for the "Hams"

By C. H. West
THERE are many amateurs and ex-

perimenters of radio who would like
to own a radio telephone transmitter that
would be heard at distance points.

The main setback seems to be in the
construction of the transmitter and not so
much inability to procure an amateur
transmitting license.

Those who contemplate building an
efficient radio phone transmitter at a low
cost may follow Fig. 1. It is known as
the Colpitt's Circuit, with the Heising
system of modulation.

The tuning inductance L. contains 50
turns of No. 18 annunciator wire, wound
on a 4" diameter tubing, with a tap taken
every second turn. The tuning condenser
preferably is .0005 mfd. The grid condenser
has a capacity of .0005 mfd. The radio -fre-
quency choke coil, R,, is made by winding
300 turns of No. 30 SCC wire on a 2" diame-
ter tubing. The modulation transformer, Ts,
is a bell ringing transformer, which can
be bought of an electrical dealer for about
$2.50. The transformer was primarily
designed to operate door bells from a
110 volt A.C. house current source, but
somehow or other it is one of the best
modulation transformers that can be
found, for low power consumption. It
can be overloaded to a great extent with
no distortion of voice. This transformer
has a great many turns of wire in the
secondary. Owing usually to the great
amount of voltage it usually has to step
down, and chokes out all squeals of the
carrier wave, which allows a very clear
modulated note to be emitted.

Stations within 100 miles have heard
me and have reported signals very clear
and QSA.

About 250 volts are used on the plate
of tube, the source of supply being a
string of B batteries.

The UV 202 tube (5 watt. GE type)
should be employed.

The antenna should be around 45 feet
in length and composed of 4 wires. The
ground may be a counterpoise or the
water pipe of the house. The call of my
station is 2CSM and can be heard on 175
meters. Those who listen in to me will
be convinced as to the clear modulation
of this transmitter.

The Weekly Rebus

W

NAT does this Rebus represent P
Send answer to Rebus Editor,

RADIO WORLD, 1493 Broadway, New York
City.

The names of those sending the solution
will be published.

L1

2 MEG.

.0005

G

0005

C21

PHONE

) mt PHONE

te 41/2 V

CIRCUIT DIAGRAM of the 5 -watt transmitter.

FREE NAME PLATE

RADIO WORLD'S it-

DEIAMOMB
ITHIE &OE

7i1 Gem, Jewel and,i1J9y"
-71 1925 SPRING MODEL r

ABEAUTIFUL colored nameplate to
put on the panel of the Diamond

of the Air will be furnished free to all.
Send in your request to Name Plate
"Editor, Ramo WORLD, 1493 Broadway, New
York, N. Y. The following are among
the new applicants:

A. A. Misek, Clarkson, Nebr.
Samuel Cerrinia, 143 E. Maine St., Paterson,

N. J.
Joseph A. Zlamary, Jr., 8012 Astoria Ave.,

N. Woodside, L. I., N. Y.
Hubert B. Love, 118 North Beaton, Corsicana,

Texas.
William Jerick, 113 St. Anna Ave., Bronx,

N. Y. C.
G. D. Poole, Gatun, Canal Zone, Panama, (Box

117).
G. Kasawas, 719V. E. Maine St., Tanesville, 0.
B. Kalisher, Toledo, 0.
Mr. Wm. Gross, 252 E. 156th St., Cleveland, 0.
E. N. Keiter, 829 N. Maine St, Orville, 0.
L. E. Jones, R.F.D., No. 1, Box 248, Tucson,

Ariz.
A. C. Bones., 1688 Corcoran Drive, Kenosha,

Wis.
Clarence Slack, 747 -17th St., Niagara Falls,N. Y.
Owen T. Brisoe, New London, Mo.
Jerry G. Albanes, 67 Whittlesey Ave., WestOrange, N. J.
Therlow Harper, Berrien Springs, Mich., (Box

14).
G. Sassman, 11 E. Russel St., Philadelphia, Pa.
Raymond Garcia, 300 W. 17th St., N. Y. C.

204W. G. Bladon, Kindersley, Sask., Canada, (Box
).

Ralph Pigh, Warren, Ind.
S. Margolis, 15006 Ridpath Ave., Cleveland, 0.
James D. Boyd, 796 East 218th St., New York,

N. Y.
F. H. Bolhmer, 143 E. -th St., Chillicothe, 0.
Jos Heard, Jr., 645 Lucille Drive, Baton Rouge,

La.
Dr. R. C. Ruggieri, 253 Maine St., Norfolk, Va.
King's Echophone Shop, 1639 East Anaheim St.,

R1

TRANS-
MITTER

All in Chicago Share
Air with Another

Station
r VERY Chicago broadcasting
E4 station is now sharing its wave-
length with another station located
in or near Chicago. The last local
station to be placed on a part-time
basis was WBCN, which is now
dividing the 266 -Meter band with
WENR.

As a result of the new arrange-
ment WBCN is now doing two
hours' less broadcasting on Tues-
day and Thursday evenings, a half
hour less on Friday and theee hours
less on Saturday. To compensate
partly for this reduction a half hour
has been added on Wednesday and
Sunday nights.

Long Beach, Cal.
James L. Frazier, 515 E. St., S. E., Washing.ton, D. C.
Julian 5. Schafer, 930 Madison St., Brooklyn,N. Y.
W. F. Barlow, 616 Ontario St., Fulton, N. Y.A. W. Strete, 98 N. Hague Ave., Columbus, 0.Clarence W. Voss, 2001 N. 15th St., St. Louis,Mo.
Myron Adams, Box 46 Schenectady, N. Y.Ernest Lindman 128 lligh St., British, Conn.

Mi. E. Coyne, 31 E. Pittman Ave., Battle Creek,ch.
Albert H. Ahlers, 27 No. Clinton St., Pough-keepsie, N. Y.
John Horsan, Berlin, N. D.

BIvan Alm, ox 275, Oakland, Cal.
Keating and Ross, Woods Theatre, Chicago,
Miss Virginia E. Stover, 700 Prospect Ave.,Cleveland, O.
Jack P. Heide 1661 Decatur St., Brooklyn, N.Y.Edward F. %ilcox, 46 Minnehaha Ave., Hill-side, N. J.
F. L. De Marco, 65 East Third St., Atlanta, Ga.E. W. Simmons, 141 Central Ave., San Fran-cisco, Cal.
Harvey Kleinstnith, Onalaska, Wis.
Charles Hag, 51 Maplewood, Germantown,Philadelphia, Pa.
F. E. Hulet, 1000 Dewey Ave., Baker, Ore.E. W. Pool, Box 23, Mount Calm, Texas.Thomas G. Keller, 368 13th Ave., L. L City,N. Y.
Philip J. Durnin, 1062 Trinity Ave., Bronx, N. Y.

Mass.BertH. Burke, 20 Cottage St., Quincy, ass.Bert MacKenzie, 1143 Gray Ave., Detroit,. Mich.Ernest Otto, 125 Speedway Ave., Irvington,N. J.
Alfred Wilson, 1308 W. 59th St., New York,N. Y.
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A Reflex for Volume

FIG. 1-A receiver employing three tubes, which are doing the work of four tubes. When one firstlooks at this diagram it looks like an awful hard thing to follow. But after close attention to the coils,it looks like a "cinch." LI, the primary, has 45 turns of No. 22 DCC, wound on a 3" form. L2, thetickler coil, has 30 turns of No. 22 DCC, wound on a 2%" form 2%" high, the two coupled inductively.
L3, which is mounted on back of C4, (a .0005 mfd. variable condenser) contains 35 turns of No. 221DCC wound on a 3" diameter form. L4L5 is the radio -frequency transformer, wound on a 3" form,
with 22 DCC, L4 having 10 turns and L5 (Ve" space left) having 45 turns. Cl is a .001 mid. fixed con-denser. C3 is a .002 mfd. fixed condenser. C2 is a variable condenser of .0005 mfd. capacity. CS is theregular .00025 told. grid condenser. C6 is a .0005 mfd, variable condenser. AFTI is a high ratio trans-former. UV20IA's are used throughout the set. The chief drawback of this set is the fact that thereare four controls. Note the way of obtaining regeneration through the medium of inversed coupling.

11111.11EMMIrim

FIG. 3, an efficient 3 -tube regenerative receiver, which has made many a distance record. LI is woundon a 3" tubing with 22 DCC, 26 turns being employed. L2, the plate coil, is wound on the sametubing IA" away from LI and has 30 turns of No. 22 DCC. LA, also plate, coil which is variable is avariometer rotor, the other variometer part (stator) going to grid and Cl. All windings in same direc-tion. C1C2 are .0005 mfd. variable condensers. C3 is the grid condenser, with 2-megohm grid leak. A
UV200 is used for the detector with 161/ to 221/e volts on the plate of the tube. If UV201A's are usedfor the amplifiers 45 to 90 volts are put on their plates. C4 is .001.

Yes, This Works

EVEN baby's bottle can be used in a radio set
and to advantage. Take some No. 22 or 24 DCC
wire and wind 10 turns nearer top of bottle, leave
Vs" and wind 56 turns more. Lo and behold, we
now have an efficient radio -frequency transformer
of the low -loss type! The coupling can be varied
by simply putting the secondary nearer or fur-
ther away from the primary. This is made easy
by the fact that the glass is slippery and offers
no resistance as does a bakelite or rubber form..

A 3 -CIRCUIT single -tube receiver, with a wave -meter placed in inductive relation to the ground.
How to construct all types of wavemeters will be -described in the Vacation Number, June 6. Thereis nothing new about this set except that theantenna coil has a switch by which the aerialmay be disconnected, so that you calibrate theexact wavelength that your set can receive, with-out the antenna (which is pure inductance) in-stead of making the wavelength higher thanreally the, coil will tune to.

EVEN a pair of scissors comes in handy in cut-ting wire, although pliers are more frequentlyused. Scissors can easily be used to scrape offthe insulation and also to cut at close quarters.
(Hayden Studios)

THIS panel arrangement is all right. Efficiency comes before symmetry.
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A Powerful 3 -Tube Reflex
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GREAT volume and 1,200 miles on speaker were the results obtained by H. E. Wright from this 3 -tube reflex. L1L2, L3IA and L5L6 are radio -frequencytransformers. The variable condensers are .0005 mfd, normally 23 plates. Two stages of RF, crystal detector and three audio stages are used. The firstaudio stage uses no step-up transformer, this being replaced by C4. The
eec en

tube is rellexed for the second audio stage. Th. third tube le freeaudio stage. 1"1 is a potentiometer spider -web coils are used.

By H. E. Wright
THE usual type of 3 -tube reflex cir-

cuit consists of one stage of straight
radio -frequency, one stage of radio and
one of audio -frequency reflexed, crystal
detector, and one stage of straight audio -
frequency. In some instances however,
two of the tubes, and sometimes even three
are reflexed, but this procedure makes
the circuit very difficult to construct and,
as a rule, it does not give the amplifica-
tion which might be expected.

The circuit given herewith is somewhat
different but it is undoubtedly a most
efficient 3 -tube set, both as regards
volume and the ability to get DX.

The oscillatory high -frequency current
from the antenna passes first through the
first tube where it is amplified at radio
frequency, then through the" second tube,
where it is further amplified at radio -
frequency. After being rectified by the
crystal detector, the signal, which is now
of an audible frequency, passes back into
-the first tube where it is amplified at
audio -frequency. There also seems to be
a slight amount of regeneration present
-in this tube which accounts for the dis-
tances from which this set will receive.
The second tube, being reflexed, then acts
as an audio -amplifier, while the last tube
is a stage of straight audio -frequency.

More Volume From Large Tubes
As there is no step-up transformer in-

cluded in the grid circuit of the first tube,
-the audio -frequency amplification obtainedfrom this tube depends solely on the
amplification factor of the tube used. Thelarge tubes give proportionally greatervolume than the smaller ones. However,if dry cells are to be used, very excellent
results are obtainable by the use of the199 type. I used these tubes in the ex,perimental set.

I used the De Forest crystal.
The potentiometer P1 has a resistanceof 400 ohms and is used to prevent oscil-lation of the second tube when very strong

signals are being tuned in. This methodof stabilization does not distort nor doesit materially reduce the volume, as wouldbe the case if the grid potential waschanged.
How to Wind the Coils

All the coils are wound on spider -web
forms having an inside diameter of 2".L1L2, L3L4, L5L6 are radio -frequency

?-888

FIG. 2, the assembly plan of Wright's 3 -Tube Reflex.

transformers of two coils each, placed side
by side with the windings running in the
same direction. The Aecondaries I2, L4,
L.6 each have fifty turns of 24 DCC. The
primaries are wound with number 24
DSC, Ll having 12 turns, L3 18 turns, and
L5 32 turns. Do not use double cotton
covered wire for the primaries as they
would then be of a larger size, and the
additional capacitative coupling between
the two coils would probably be sufficient
to cause oscillation of either or both of
the first two tubes. No. 22 wire will do
nicely.

Wiring Directions
Connect one F post on each of the

1  three sockets together and continue
the wire to the A plus. Connect the
movable arms of both rheostats together
then continue the wire to the A minus.
Connect the other two F posts on thefirst two sockets together and continuethe wire to the other terminal of the
rheostat Rl. Run a wire from the otherterminal of R2 to the remaining F post
on the third socket. The filament circuits
are now complete.
2The antenna post is connected to the

 beginning of the Ll winding. Theend goes to the ground.
3The beginning of I2 goes to one

s terminal of the condenser Cl then
to one side of the fixed condenser C4,then to the cup side of the crystal detec-tor. The other side of C4 goes to the Aminus. The end of I2 goes to the other
terminal of Cl, then to the G post of the

first socket. The beginning of L4 con-
nects to one terminal of the second con-
denser C2, then to the G post of the first
audio -transformer. The F post of this
transformer goes to the A minus. A
.00025 fixed condenser is connected acrossthe G and A posts. The end of L4 goes
to the other terminal of C2, then to the
G post of the second socket. The begin-
ning of coil L6 goes to one side of con-
denser C3, then to the A minus. The endof L6 goes to the other terminal of C3
and is continued to the catwhisker side
of the crystal detector. The G post of the
third socket goes to the G of the secondaudio transformer. The F post of the
transformer goes to the movable arm of
the potentiometer. One of the other ter-minals of the potentiometer goes to theA minus.
4The P post of the first socket goes

 to the beginning of the coil U. The
end of the L3 goes to the P post of thefirst audio -transformer. The B post ofthis transformer goes to the B plus. Con-
nect a .002 fixed condenser across the Pand B posts. The P post of the second
socket goes to the beginning of the coilL5. The end of this coil goes to the out-side spring of the first jack. The insidespring adjacent to this spring goes to theP post of the second audio -transformer.The other inside spring goes to the Bpost of this transformer. The other out-side spring of this jack is connected toone of the springs of the second jack andthe wire is continued to the B plus. The

(Concluded on page 24)
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A Simple 1 -Tube DX Set
for the Novice to Build

FIG. 1 circuit of the tuned plate regenerative
set. The coil terminals are designated by letters,
so that the novice will be sure to get the polari-
ties right. The grid coil CD is connected in re-
verse fashion to the usual (incorrect) method.

By Percy Warren
WE ALL know that a set which is

built of expensive materials works
very well and is recommended by all ex-

perts, but suppose
that we haven't the
money to purchase
the best new parts?
By that I do not
mean that we mustn't
use materials efficient
electrically and still
expect to get very
good results. What
I mean is that we can
build our own coil
at a very small cost
and still obtain effic-
iency.

Of all the sets that give distance and
volume there is not one that excels the
simple regenerative type. There are many
types of regenerative sets, the single cir-
cuit, the double circuit and finally the
triple circuit. There was even a 4 -circuit
set, with several controls. Of all four
types there is no one more popular than
the 3 -circuit tuner. This circuit deserves
its popularity because it is selective and
voluminous.

The set that I am going to describe is
of the 3 -circuit variety and is a world-
beater for volume and distance, even
though the inexperienced person can build
it.

Construction of the Coil
The first thing that you want to do

before you build this set is to read every
piece of data that refers to the success-
ful operation of the receiver. You have
probably read the information already.
After doing this we are all set to build
the coil, which is very simple, but with
which a great deal of care should be
taken.

Procure a form about 4" in length, 3"
in diameter. We will wind the grid coil
first, starting about Xi" from one end of
the form. Before doing this, better drill
two holes about 3/16" in diameter and
about Y2." away from each other for
anchorage. Put bindery posts here and
mark one G and one F+. Now drill two
holes exactly as the ones drilled on the
other end of the form. Put two bindery
posts here and mark posts P and B+.
On this same side about 2" away drill
two more 'holes of the same dimensions
as the four others. The beginning of the
grid coil winding goes to a post marked
G and lettered as D on the diagram (Fig.

FIG. 2 (top), showing how the winding of the
coil is begun. Any kind of form, cardboard
included, may be used. AB Ls the aperiodic
primary (see Fig. 1 also). EF is the plate coil,
purposely shown incorrectly (Fig. 3, lower photo)
to accentuate a common mistake. Note that E,
which goes to plate, adjoins B, which goes to
ground. Thus there is a clash of potentials, E
being high, and B low. This causes losses. SeeFig. 1 for correct connections. In Fig. 3 note
that C, which goes to A+, is next to A (aerial),
another clash of potenfials. From left to right
the terminals should read D, C, B, A, E, F. Inother words, just reverse the aerial and ground

connections.

1). Continue winding 50 turns of No. 22
single cotton covered wire and put the
end of the coil to the post marked A+.
Leave W' and put the beginning of this
view winding to the post marked GR. (B
in Fig. 1). Continue winding until ten
turns have been completed, connecting
the end to the post marked A+. (C inFig. 1). Leave Xl." now and place the
beginning of the wire to the post markedP (E in Fig. 1). Continue winding until
35 turns have been made, connecting theend of the wire to the last post which is
marked B+. (F in Fig. 1). Make sure
that all the windings are in the same direc-
tion and that all the posts are designated.

Panel Instructions
Lay aside the coil and take the panel.

There are two controls on the front, be-
sides the rheostat, which should be of the
6 ohm. type for WD11 or 12 tube. The
panel is 7x10" and is of hard rubber which
is more efficient for radio than the beauti-
ful -looking bakelite panel. Drill a hole
for the variable condenser, 2 5/6" away
from the end and 3%" from the top of
the panel. The templates for the con-
densers are in the cartons. The con-
densers is the only article which costs any
"real money."

The dials are 3" in diameter. The same
dimensions apply to the other variable
condenser when drilling the holes. For

the rheostat drill PA" from the bottom
and 4" from the ends. The other dimen-
sions are given with the rheostat. That
is all the drilling that goes on the front
of the panel, except the baseboard holes,
which are determined by the size of the
board that you have (usually an inch
thick board about 6" in length, and having
about three holes evenly spaced, 3 1/3"
space). On the board mount the coil be-
tween the two condensers. Don't squeeze
it in.

Assembly Directions
At the extreme end of the board place

the terminal strip (the strip which con-
sists of the battery binding posts and
the antenna and ground posts). Directly
in back of the coil put the socket. If you
deem a jack too expensive a pair of
binding posts may be put on the terminal
strip or on the panel and the tips of the
phones put there.

The other materials include C4, .001
mfd.,fixed condenser; C3, .00025 mfd.
fixe; R2, two or three megohm grid
leak.

Wiring Directions
Now for the wiring of the set. Connect

the post marked A in Fig. 1 and on coil
to the antenna and the post marked GR
to the ground. The F+ (C in diagram)
goes to the positive post of the socket
and to the plus post of the A battery,
which is connected to B-. The terminal
marked G on coil goes to one side of the
grid condenser and to the grid leak. The
other end of the grid condenser goes to
the grid post of the socket. The terminal
marked P (in diagram E) goes to the
plate post of the socket. The last terminal
marked B+ (in diagram F) goes to one
end of the .001 condenser, whose other
end goes to the B+. Across the terminals
of both the plate and the grid coils con-
nect two .0005 variable condensers, making
sure that the rotary plates of the grid
coil go to the A+ and the rotary plates
of the condenser which is shunted across
the plate coil to the B+ side of the plate
coil. All this wiring should be done with
No. ,18 bell wire or rubber -covered tele-
phone wire. Avoid bus bar. That com-
pletes the wiring of the set.

Aerial Advice
Your antenna should be of at least 75

feet in length, well soldered, and your
lead-in should be put about one foot
away from the wall, well -insulated. Your
ground should be as short as possible and
should consist of No. 14 rubber -covered
wire. The antenna wire should be No. 14
hard -drawn copper wire.

The aerial should be at least 20 feet
above the level of the ground and at
least 10 feet above the level of the roof.
But if you have a tin roof, place the
antenna as high as 25 feet, but which
must be done in order to get away from
the good grounding qualities of the tin.

Trouble Hints
If you are getting noisy reception first

push up the prongs of your tube socket,
clean the terminals at the end of the
tube with sandpaper and test your B
battery with a pair of phones. If, when
you put the phones across the battery,
you hear a lot of rushing noise you can
be sure that the battery is no good. Test
your by-pass condenser, which is the con-
denser having a capacity of .001 mfd., as
this is often shorted.
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Photos Show the Completion
of the Baby Portable

FIG. 4 (top) shows a view, looking down on the
receiver from the top. Note that the coil is
mounted with axis parallel with the length of the
panel. Fig. 5 is a view from the right aide, with
rheostat and grid condenser by foreground. Fig.(bottom) shows the jack, socket bottom and

bottom view In general. (Hayden Studios.)

FIG. 7, a resistance coupled AF amplifier that may
be connected to the set at home for excellent
quality speaker operation. This is the Daven unit.
Fig. 8 shows an adjustable speaker unit, with
horn, the plug being inserted in a jack connected
to the last audio tube's output. Fig. 9 shows
front view of setup, with speaker in operation

from the sees jack, rewired for audio output.

By Herbert E. Hayden
PART II.

T HE Baby Portable, a 1 -tube regener-
ative set the main features of which

are compactness and fine performance, is
very simple to com-
plete. In the first
part of this article,.
published last week,
issue of May 16, 'data
were given on the
coils and parts. The
diameter of the
Bruno No. 99 coil,
used for this set, is
2,4". A 3" diameter
form may be used,
but the other affords
even greater com- HERBERT F.
pactness and with- HAYDEN -
Out sacrifice of efficiency.

The accompanying photos show how
the set is assembled and completed. For
home use an audio -amplifier may, be
hooked up externally, as shown in Fig.
7, where a 3 -stage resistance -coupled
amplifier unit is employed.

If loud -speaker operation is desired,
any horn may be used, or a cone type
speaker. A handy horn of small size is

FIG. 10 is the front view of the panel in cabinet.
The phones may be carried between the panel and
the doors (Fig. 11). Leads to coil and condenser

are kept short (Fig. 12).

shown in Fig. 9 in front of the set. This
has a Mozart adjustable unit in it.

A neat -looking job indeed is the finished
product, shown in Fig. 10. The earphones
may be carried in the case itself, being
snugly fitted between the doors and the
panel. A pair of Towers Scientific
phones is shown so situated in Fig. 11.
The rear view of the receiver is depicted
in Fig. 12.

Wiring Directions
The aerial is connected to one terminal

of the aperiodic primary and also to the
corresponding terminal of the secondary.
Thus if the coil is one where the two
windings adjoin, or where binding posts
of primary and secondary adjoin, make
the connection by putting a wire jumper
across. The plan I followed, so as not to

(Concluded on page 26)
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A Super -Heterodyne Portable

A COMPLETE 8 -tube Super -Heterodyne compactly arranged in a 16x18" vnlk. The top pictureshows the inside rear view of the receiver, the eight 199 tubes being supported on a piece of hardrubber panel. The lower photo shows the front panel, with speaker built in. The two dials control
variable condensers.

HOW a neutralizing condenser is mounted near
the radio -frequency transfoimer, so as to obtain
the shortest possible leads. Note how the trans-
former is mounted at an angle (about 57.3) so that
the proper oscillation constant of the vacuum
tube is obtained, e.g., the point where the tube

will not spill over.

The Super -Heterodyne installed in a taxi.

HERE v.., 1,,,vr h.e wrong and ,..) et% o..nnerm winch to or. rtl by-pass Pietop photo show. he .sad of the plate poet of an
audio -frequency teAnstormee going through a by-pass condenser to the positive post, which is

wrong. Connect to A- (bottom photo)

THE BLUEBIRD REFLEX 2 -tube earphone PUT a porcelain lead-in insulator at an anglemarvel by Capt. Peter V O'Rourke. Send 15c for pointing toward ground, so that water won't getFebruary 7 issue. RAD10 WORLD, 1493 Broad- inside your house or provide a leakage path forway, New York City the radio waves. (Kadel & Herbert).
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Reducing Dielectric Losses

FIG. 1, a variable condenser with an insulation
end piece. This introduces a dielectric medium
in the electro-static field of the condenser and
contributes forms of resistance and absorption
losses. Fig. 2, A pair of pliers may be used in
removing the insulation end plate from the vari-
able condenser, if nuts hold the end plate to the
metal plates of the condenser. Otherwise a
screwdriver serves the purpose. In this stripped
condition the condenser has no means for panel

mounting.

F G. 3, two holes are drilled outside the triangle,
so that mounting screws may be inserted, toenable panel mounting. Since the triangle is tobe cut away, the old mounting holes will dis-

appear.

B Plus Should Connect
to Jack Frame

CORRECT the spring (A) of a Jack to plate,the right-angle or frame (B) to B battery.

FIG 4, the two new mounting holes are shown,
marked A and B. Also note that the hole through
which the rotor shaft of the condenser extends
is not to be disturbed. Using one of the former
mounting holes as a starting point, insert a fretsaw and start cutting in the direction of oneline of the triangle. If the blade is not thinenough, use a drill to make the hole large enoughfor insertion of the blade, as of a hacksaw. Whenthe triangle is removed in this manner the skeletonend -piece is replaced on the condenser and theinstrument is mounted on the panel, in which

new mounting holes must be drilled.

FIG 6, showing another method of cutting away
dielectric end piece, preferable in remodeling con-
densers that lend themselves more readily to this
method. Here one original mounting hole is re-
tained and a new one drilled, the one above the C
in the photo. Fig. 7 shows the insulation cut
according to the pattern. The three holes foraffixing the end piece to the metal plates are

retained.
FIG. 8, the completed job. The skeleton end
plate has been remounted. Note the panel mount-big screws on the center arm. The three other
holes are occupied by the screws which extend
through the three corners of the stator. The nutshold the skeleton frame hi place. They shouldbe tightened carefully so that the rotor plates
will be equi-distant from the stator plates, thusavoiding possibility of the one touching the other.

HOW TO BUILD A NEUTRALIZED LOOP,by Frank Freer. Send 1Sc for May 2 issue,RADIO WORLD.

IN USING a twist drill, if the drill will not
make a wide enough hole (top photo) then use
a reamer, as shown in lower photo. (Hayden

Studios).

AS TO THE FULL PAGE ADVER-
TISEMENT OF THE MODERN

RADIO TUBE MFG. CO.
ON PAGE 38 of our April 4 issue there

appeared a full page advertisement of
the Modern Radio Tube Manufacturing
Co., 57-59 Branford St., Newark, N. J.
Mr. Porrell, who gave us this advertise-
ment, had been advertising in our columns
for some months, always giving our read-
ers satisfactory results.

It develops that in using a new address,
some disagreement arose between Mr.
Porrell and his associates, as to who was
entitled to open- the mail, and the Post
Office decided to hold up all of this mail
pending a settlement. For this reason
there has been a delay in filling these
orders. In order to protect our readers
as far as possible, we have made an in-
vestigation, and have discovered that
either the mail will be released and the
orders filled, or the Post Office will re-
turn the full remittances to those who
sent them in answer to the advertise-
ment.

TIN FOIL A SOLDER SUBSTITUTE
WHEN putting up your antenna, in

V bad weather, a piece of tin foil wrap-
ped around the lead-in connection and
covered over with some tape is a good
substitute for the troublesome solder.
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THE RADIO UNIVERSITY
it QUESTION and Answer Department conducted

1-1 by RADIO WORLD for its Readers by its Staff
of Experts. Address Letters to The Radio University,
RADIO WORLD, 1493 Broadway, New York City.

FIG. 144, a 2 -tube reflex, employing an Acme radio -frequency transformer, and two General Radio or any other standard make audio frequency trans-
formers. LI and L2 are both around on a 3" tubing. Use No. 22 DOC., LI, 10 turns, 1.2, 60. One-half inch separation between the two windings.
L3 has 15 turns, LA has 60 turns, 1/4" between two. Use No. 22 DCC. C. is a fixed crystal detector. 671/4 volts are employed on plates of tubes. PS

is a fixed RFT.

FIG. 145-A picture diagram of two dials which are identically designed as
to the numbers on them and the direction of turning. At first glance, both
look different, e.g., the one at the right looks like an anti -clockwise dial,
but by simply studying the diagram it can be seen that by simply turning
it either from 0 to 100 (left to right) the same direction must be utilized.
A dial which reads from left to right 0-100, (clockwise) is turned in an anti-
clockwise movement, e.g., you turn from 0-100 from right to left, The direc-
tion of turning is the controlling factor and it is always opposite to the

direction of reading.

WOULD you please give me a diagram of a
2 -tube reflex?-C. B. Barkrs, Long Island City,
N. Y.

See Fig. 144.
* * *

I HAVE heard a great deal about clockwise and
anti -clockwise and I am confused just as to what
they mean. Would you please explain same?-
D. B. Larkins, N. Y.

See Fig. 145.

* * *
I WOULD like to know what is meant by

shunting a variable condenser across a coll.-
H. L. Carlmoton, St. Louis, Mo.

Fig. 146 shows diagram which illustrates the
word "shunted." 

* *

I WOULD like to know what devices are em-
ployed with the wavemeter and for what purpose
may the wavemeter be employed. How would
you calibrate a receiving set? What is the use
of a buzzer in the wavemeter? -(2)-Why is it
necessary to measure the natural wavelength of
the aerial circuit when tuning the transmitter to
a given wavelength? (3)-What is the purpose
of the hot wire ammeter in the aerial circuit?-
Frank Jolly, Jr., Ogdensburg, N. Y.

(I) A complete article on wavemeters, including
pictures and diagrams on how to make one, will

',0005177fd.
Variable
Condenser

FIG. 146-A coil shunted by a variable condenser. A question mark over
the coil shows that a coil which is fixed and can be tuned by a variable
condenser, must have an inductance sufficient to be effective with the con-
denser in, shunt to tune the broadcast band. For .0005 mid. condenser use
43 turns of No. 22 SCC wire for .00039 use 56 turns; diameter of tubing 31/4".

be run in the Fourth Annual Vacation Number.
June 6. (2) So that the combined inductance
of the antenna system (aerial, ground, lead-in,
and inductance coil) will not be over the fixed
wavelength when tuned in resonance with the
secondary, where more inductance and capacity
are present and if too close a degree of coupling
is present, the inductance and capacity present
will add to the wavelength and go above the
wavelength assigned by the government. This
only applies, however, when your antenna is ex-
ceedingly long, as otherwise you take individual
wavelength readings of the antenna circuit and
the secondary circuit, then combine the two,
that is, couple 'them up and take readings again
comparing these with the separate readings taken
before. This is a very complicated affair. (3) A
hot wire ammeter has many functions in the
radio transmitter. It indicates when the highest
amount of current has been put in the antenna.
When you have adjusted the frequency of the
secondary circuit by a wavemeter to a certain
wavelength, resonance may be obtained in the
antenna circuit by placing an ammeter in antenna,
and coupling the oscillation transformer until the
needle offers a sharp deflection, at which point
resonance is indicated. It also gives the marine
radio operator a gauging ability, that is, he can
see how much current is required to send certain
distances (the farther away, naturally the more
the current needed) and thereby adjust his set

to transmit only enough energy to cover a certain
distance. Of course, this is a rough unmathe-
matical method. There are many physical ob-
stacles, but it is of a practical use. Amateurs,please note that you cannot tell how far you
are sending by simply reading your meter because
your wave might be distorted, distracted or
absorbed, just the night you are thinking you
have a sent a great distance, because your an-
tenna meter probably reads 4 or 5 amperes.

WHAT IS a galvanometer?-N. J. Plaerson,New Brunswick, Canada.
A galvanometer is a meter which will measure

.0000001 of an ampere or more. This same meter
can be made to measure volts by putting lots of
wire around iron core; to measure amperes by
putting on a couple of turns of coarse wire. The
galvanometer has only about 2 or 3 turns ofNumber 14 wire.

I BUILT the set as described by Byrt C. Cald-
well in the Dec. 6 issue and find it difficult tolog stations, that is, a station might one night
come in very clear and loud and the next night
the same station is received distorted and with
very low volume.-Geo. B. Hostetter, Box 325,Freewater, Oregon.

Test your B batteries and see if they have their
right voltage, because if they are low or shortinternally, the voltage will rise and decrease,thereby causing the current in the plate to
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it

FIG. 147-A diagram of a single circuit single tube regenerative set. Ll and
L2 are wound on a 3" tubing. LI 10 turns, L2 60 turns, Vs" between two
windings. This set oscillates beautifully and is a terrible interference maker.

C3 is .001 raids. Cl is .00035 (usually 17 plates).

fluctuate and render poor signals. Also your A
battery may have to be charged. When you
leave the A battery alone for a night, there is
a return of energy, which in return gives the
filament the property of emitting a large amount
of electrons. Also your antenna might be leak-
ing, that is, the insulators may have poor in-
sulating properties. Another thing to think about
is your neighbor. He may be hooking on your
antenna some nights, or may be listening in on
some nights on his regenerative set, which may

be emitting feeble signals (the squeals and squawks
you hear so many times).

..WOULD you please explain what is meant
by the single circuit 'squealers" that I hear somuch about?-P. B. Laxitor, North Hampton,
Mass.

Figs. 147 and 148 show two circuit diagrams
which illustrate your point.

WHAT chemicals are needed to put in the cells

FIG. 148-Another squealer of the single -circuit type. Note that the plate
is coupled through condenser A to antenna. This set is not as bad an
offender as the other on account of indirect coupling method employed. This
set delivers a large amount of volume. The variometer has 56 turns on the
stator and 72 turns on the rotor, all windings being made up of No. 24 DCC
wire. A UV200 tube is used here, with about 18 to 221/s volts on the plate,
a 6 -volt A battery for the filament. A 6 -ohm rheostat is used to control
the emission of electrons from the filament. The mid -tap is taken off thecenter of the stator coil.

cure? (2) Could a variable condenser be sub-
stituted for a variocoupler by using a fixed coil
and shunting it with the condenser? (3) Which
is the better, the diamond -weave or the basket -
weave radio -frequency transformer? (4) Could
I wrap a piece of tin foil around one of these
coils and ground it so as to eliminate any stray
capacity that may exist around the coil?-Albert
C. Leitch, Rouston, Louisiana.

(I) Yes, a license would be necessary to com-
mercial manufacture. At present it is said
no more licenses are being issued by the patent
owners. (2) Yes, great success may be had with
this method. (3) The diamond -weave is the bet-
ter. (4) Yes, provided the coil is not wrapped
around too tightly, that is, the tin foil must not
touch the wire and make an internal short. This
is a very excellent idea, and should be practiced
a great deal. The loss in volume is very small.

IS THE 2 -tube DX set as described by Herman
Bernard a very good set and is it possible toadd on a step of audio -frequency amplification?-

AN INDUCTIVELY coupled crystal receiver. A carborundum crystal is hooked up with apotentiometer and battery for giving the crystal good rectifying qualities. Wind 15 turns of No. ZOSCC and on a 3 -inch tubing for LI, leave one-half inch and wind 60 turns more. Cl and C2 are .0005 mfd.C3 has a capacity of .001 mfd. A 200- to 400 -ohm potentiometer is used to increase or decrease thevoltage which is being fed into the crystal. Use a pair of phones having a resistance of 2,000 to3,000 ohms. A pretty long antenna is used for this set, so as to get a maximum amount of signalstrength. This receiver is the most selective of all the crystal sets.
of a storage B battery? -O. W. Hanks, 298
Broadway, N. Y. C.

Sulphuric acid. The specific gravity should be
carefully measured, not be too concentrated, be-
cause the plates will be injured. Plain distilled
water (not tapped sink water, as this contains
metallic substances). Add the acid to the water
and not the other way around. These substances
should be mixed in a stone vessel and not in a
metal container. Now put the diluted solutionin the glass jar about yi." above the plates and
see that the solution never falls below. If, how-ever, it does add pure distilled water to it. Allthis material may be purchased at a storage
battery service station. The acid should be about
80% and the water 207o..

HOW DO you find the frequency of a stationwhen you have the number of meters?-M. N.Rose, N. Y. C.
To find the frequency when you have thenumber of meters, divide the number of metersinto 300,000,000, viz., 360 meters equals 833,333cycles; 600 meters equals 500,000 cycles (500 kilo-cycles).

SHOULD THE O'Rourke 4 -tube DX 3 -controlset, published March 21, be licensed under theArmstrong Regenerative patents for manufac.

FIG. 149-1A, single -tube, non -regenerative re-
ceiver. This receiver is exactly the same as a
crystal set, except that there is more stability and
bit more volume. This is the least amount of
materials that can be employed in a tube set.

The tubing is 3" diameter.

K. W. Simpson, R.F.D., No. 10, Box 90, Char-
lotte, Mich.

It is a great set and has proven to be very
popular with the fans who have received a large
amount of distance and volume. A step of audio
frequency may easily be added in the regular
way.

I WOULD like to see a diagram using a 1 -
tube set, using only a coil and variable condenser.
I realize that a set of this type cannot be selective
and is only experimental.-J. Cohen, Jamaica,N. Y.

Fig. 149 shows the diagram.
WHY does not my set, a Neutrodyne, receive

distant stations, which I was promised it would
when I bought it ?-N. M. Bermen, Atlantic City,
N. J.

A guarantee on how far a set can receive is
not safe, because there are too many physical
and mechanical obstacles, such as location, good
grounding qualities, steel buildings, nature ofbuilding in which set is installed, place where
the set is put, dead spots above the roof of the
house in which the set is installed, kind' ofantenna employed, its height, how long it is,the kind of insulators used, the type of lead-in,
the type of ground used, whether it is solderedto the water pipe or just hooked on, whether
the ground goes directly to a water system orto a plain earth ground which is never kept wet,

Join RADIO WORLD'S University Club
and we will enter your name on our subscription and University lists by special number..Put this number on the outside of your envelope addressed to RADIO WORLD (notthe enclosed return envelope) and also put it in your queries and the questions will be
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And Get Free Question and Answer Service for the Coming 52 Weeks.
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Set Aids Babe Ruth Recover

GEORGE HERMAN (BABE) RUTH listening in on a 5 -tube radio set, installed by an ardent admirerand which helped "Babe" recover, so that he might be able to put the "Yankees" back into a winningstride. (Foto Topics.)

A. M. TROGNER, of the Naval Research Laboratory, operating the short-wave transmitter (40-H
meters) which he designed. This set is to be installed in about thirteen of the Naval Districts

throughout the United States. (Harris & Ewing),

CAPTAIN RICHARD H. RANGER (at right), inventor of the radio transmitting devices, looking over
he transmitting and receiving apparatus for radioing photos. Alfred E. Loenig, at left, an expert in

the sending of radio photos, did the recent transmitting of photos from Honolulu. (Fotograms.)

Photos Fly F:
to New Yo

of Ether

TWO of the Photos sent by radio from Honolul

War Game Photos
AT THE request of the War Depar

ment the Radio Corporation
America transmitted photos nearly all ti
way by radio, of the war tactics in if
Pacific. The ultimate reception point ws
New York City. The photos were suE
cessfully sent over 112 miles of wire an
5,024 miles of air. They were sent frog
Honolulu.

Will be Military Factor
Maj. Gen. Charles P. Summerall sai

that the picture -transmitting machin
would become a military factor of th
first order.

"The marvelous demonstration of wire
lessing photographs from Honolulu by th
Radio Corporation of America," he sal
"opens up an entirely new field for mil;
tary communications. By means of thi
development absolute secrecy will resul,
in materially assisting our military -..Mb
manders. By slightly altering the positio
of the carriage receiving the picture o
message, a garbled mass of dots an,
dashes is broadcast, which would be totall;
unintelligible to persons without the code

"Maps showing in detail either our posi
tions or enemy positions can be sent an,
received in twenty minutes. These maps
while intelligible to our authorities, wouli
by a slight shift of the receiving dials b,
so twisted and distorted that they wouli
bear no relation to any geographical forl
mation. Coast line or gun positions woul(
be shifted to impossible points, and instead
of lines would appear as scattered dots aricl
dashes.

"The possibilities of this experiment
which General Harbord has arranged a
the request of the War Department, are
beyond anything yet conceived in signs
communications."

Photos That Were Radioed
Among the pictures transmitted were,

photographs of Major Gen. John L. Hines,]
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om Honolulu
k on Wings
Ind Wire

....eft, Major -General Lewis; right W. F. S. Hawk.
gorld.)

''adioed 5,136 Miles
U. S. A., and Rear Admiral Robert E.
Coontz, U. S. N. the umpires in the war
games; Major Wilson of Honolulu, Gov-
ernor Wallace R. Farrington of Hawaii,
three war game scenes, troops at mess, a
big gun in action and the flagship Seattle
of the fleet attacking Hawaii.

The picture -transmitter is a portable
apparatus developed by Captain R. H.
Ranger, the inventor of the process.

The process of sending a picture started
at Honolulu with folding the developed
%film into a cylinder and adjusting it on
the transmitter. The film was then
started revolving under a powerful needle
of light. The black detail of the picture
stopped the light and the white part let
the light through. With varying intensity
the light passed through the film and fell
upon a photo -electric cell, which trans-
formed the light into electrical impulses
so controlled that they preserved the pat-
tern of the picture.

Action in 20 Minutes
It took the transmitting machine just

about twenty minutes to transform the
details of each photograph into electrical
impulses. After being relayed by wire
And radio, the electrical impulses repro -
Need the detail on films in the Broad
street office of the Radio Corporation of
America. Within a very small fraction of
A second after the last detail of the pic-
ure had been picked up by the transmit-
ing machine at Honolulu, it was regis-
'ered again by the recording apparatuss in
'lew York.

Each signal went through a long series
>f transformations before it became a part
-Jf the picture in the office of the Radio
:orporation in New York City. Each
ignal existed twice in the form of light,
hree times in the form of electrical cur-
ent running over wire and twice as radio

,raves.

Realistic Kisses Advocated

HOW a kiss usually is broadcast. We at the receiving end hear it and nay think it is done as below,
and some advocate the realistic manner. Miss Mildred MacLeod and Donald Duff of "Wild Birds,

are seen in photo. Mr. Duff is demonstrating a radio kiss before the microphone. (Foto topics.)

DR. A. HOYT TAYLOR, Superintendent at the
Bellevue Naval Research Lab., operating a power-

ful short-wave transmitter. (Harris & Ewing)

LISTENING -IN after a "sail' with a model yacht.
The boy is seen operating a three -tube regenerative

portable receiver. (Underwood & Underwood.)

DEVOTEES OF REALISM insist that even be-
fore the microphone the kiss in a broadcast play
should be real, as on the stage (shown above).
Costumes, too, are advocated. (Foto Topics).

KNOX McILWAIN, of the Moore School of Elec-
trical Engineering of Pennsylvania University,
operating a specially designed Super -Heterodyne
in the radio school's survey car. Radio waves

are studied. (Wide World)
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THE KEY TO THE AIR
KEY

Abbreviations: F. S. T., Eastern Standard
Time; C. S. T. Central Standard Time; M. S. T.,
Mountain Standard Time; P. S. T., Pacific Stand-
ard Time; D. S., Daylight Saving Time.

How to tune in a desired distant station at just
the right time -Choose your station from the
list published herewith. See what time division
the station is under (E. S. T., C. S. T., etc.);
then consult the table below. Add to or subtract,
as directed from the time as given on the
PROGRAM. The result will be the same BY
YOUR CLOCK that you should tune in, unless
daylight saving time intervenes, as explainedbelow. -The table:

If you
are in

E. S. T.
E. S. T.
E. S. T.
C. S. T.
C. S. T.
C. S. T.
M. S. T.
M. S. T.
M. S. T.
P. S. T.
P. S. T.
P. S. T.

And want a
station in Subtract
C. S. T.
M. S. T.
P. S. T.
E. S. T. 1 hr.
M. S. T.
P. S. T.
E. S. T. 2 hrs.
C. S. T. 1 hr.
P. S. T.
E. S. T. 3 hrs.
C. S. T. 2 hrs.
D. S. T. 1 hr.

Add
1 hr.
2 hrs.
3 hrs.

1 hr.
2 hrs.

1 hr.

If you are under Daylight Saving Time, and
the station you wart is under that time, too, or
if both are wider Standard Time, the above table
will hold.

If you are under Daylight Saving Time, and
the station operates under Standard Time, add
one hour to the table result.

If the station uses Daylight Saving Time, and
you are under Standard Time, subtract one hour
from the table result.

Friday
WAAM, Newark, N. J., 263 (E. S. T., D. S.)

-11 A. M. to 12.
WAHG, Richmond Hill, N. Y., 316 (E.. S. T.,

D. S.)-12 to 1:05 P. M.; 8 to 12 P. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-

12 to 1 P. M. 10 to 12.
WBBM, Chicago, 226 (C. S. T.)-8 to 10

P. M.
WBBR, New York City, 272.6 (E.. S. T., D. S.)

-8 P. M. to 10.
WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)

-6 P. M. to 11.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9:30 A. M. to 12 M.; 1:30 to 4; 5:30
to 10.

WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)
-12:30 P. M.; 4:30 to 5:30; 6:30 to 11.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
3:30 to 7 P. M.; 8 to 10; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T., D. S.)
-6:45 A. M. to 7:45; 11 to 12; 4 P. M. to 5; 6
to 12.

WEAO, Ohio State University, 293.9 (E. S. T.)
-8 P. M. to 10.

wEEI, Boston, Mass., 476 (E.. S. T., D.
6:45 A. M. to 7:45; 2 P. M. to 3:15; 5:30 to 10.

WEMC, Berrien Springs, Mich., 296 (C. S. T.)-
9 P. M. to 11.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-10:30
A. M. to 11:30; 12:30 P. M. to 1; 2:30 to 6; 6:45
to 7; 8:30 to 9:30.

WGBS, New York City, 316 (E. S. T., D. S.)
-10 A. M. to 11; 1:30 P. M. to 4; 6 to 11.

WGR, Buffalo, N. Y., 319 (E S. T., D. S.)-
12 M. to 12:45 P. M. 7:30 to 11.

WGST, Atlanta, Ga., 270 (C. S. T.)-7 P. M.
to 8.

WGY Schenectady, N. Y., 379.5 (E.. S. T.)-
1 P. M. to 2; 5:30 to 10:30.

WHAD, Milwaukee, Wis., 275 (C. S.
A. M. to 11:30; 6 P. M. to 8.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.
to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. S.)
-12:30 P. M. to 1; 2:15 to 5; 7 to 11; 12 to 12:30
A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-7:30
P. M. to 9; 11 to 12; 12:30 to 1:30; 4:30 to 5:30;
6:30 to 9:30.

WIP, Philadelphia, Pa., 598.2 (E. S. T., D. S.)
-7 A. M. to 8; 1 P. M. to 2; 3 to 4:50; 6 to 8.

WJY, New York City. 405 (E.. S. T., D. S.)-
7:30 P. M. to 11:30.

WJZ, New York City, 455 (E. S. T., D. S.)-
10 A. M. to 11; 1 P. M. to 2; 4 to 6; 7 to 10:30.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:45A. M. to 12:15; 1:30 P. M. to 2:30.
WMCA, New York City, 341 (E. S. T., D. S.)

-3 P. M. to 5; 6:30 to 7:30; 8:15 to 8:20; 9 to
10:15; 11 to 11:30.

WNYC, New, York City, 526 (E. S. T., D. S.)
-3:45 P. M. to 4:45; 6:20 to 11.

WOAW, Omaha, Neb., 526 (C, S. T.)-12:30P. M. to 1; 5:45 to 7:10; 9 to 11.
WOC, Davenport, Iowa, 484 (C. S. T.)-12:57

P. M. to 2; 3 to 3:30; 5:45 to 12.
WOR, Newark, N. J., 405 (E. S. T., D. S.)-

6:45 A. M. to 7:45; 2:30P. M. to 4; 6:15 to 7.
WPG, Atlantic City, N. J., 299.8 (E. S. T., D. S.)

-7 P. M. to 8:30; 10 to 12.
WQJ, Chicago, 111., 448 (C. S. T.)-11 A. M.

to 12 M.' 3 P. M. to 4; 7 to 8; 10 to 2 A. M.
WRC, Washington, D. C., 469 (F.. S. T.)-4:30

P. M. to 5; 6:45 to 12.
KDKA, Pittsburgh, Pa., 309 (F.. S. T.)-6 A. M.

to 7; 9:45 to 12:20 P. M.; 1:30 to 3:20; 5:30 to 11.
KFAE, State College of Wash., 348.4 (P. S. T.)

-7:30 P. M. to 9.

KFDY, Brookings, S. D., 273 (M. S. T.)- 8
P. M. to 9.

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.
to 10.

KFICX, Hastings, Neb., 288.3 (C. S. T.)-12:30
P. M. 'to 1:30; 9:30 to 12.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:30
P. M. to 1:30; 4 to 5:15; 6 to 11.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:10
A. M. to 1 P. M.; 1:30 to 3; 4 to 7.

KGW, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M. to 1:30 P. M.; 5 to 11.

KHJ, Los Angeles, Cal., 4052 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 3:30 P. M.; 5:30 to 11:30.

KNX, Hollywood, Cal., 337 (P. S. T.)-11:30
A. M. to 12:30 P. M.; 1 to 2; 4 to 5; 6:30 to 12.

KOB, State College of New Mexico, 348.6 (M.
S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.

KPO, San Francisco, Cal., 429 (P. S. T.)-7:30
A. M. to 8; 10:30 to 12 M.; 1 P. M. to 2; 4:30
to 11.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-4 P. M.
to 5.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P. M. to 1; 8:20 to 10.

KYW, Chicago, III., 536 (C. S. T., D. S.)-
6:30 A. M. to 7:30; 10:55 to I P. M.; 2:25 to 3:30;
6:02 to 7:20; 9 to 1:30 A. M.

CNRA, Moncton, Canaria, 313 (E. S. T.)-8:30
P. M. to 10:30.

CLARE, Edmonton, Canada, 516.9 (M. S. T.)-
8:30 P. M. to 10:30.

CNRS, Saskatoon, Canada, 400 (M. S. T.)-2:30
P. NI. to 3.

CNRT, Toronto, Canada, 3.57 (E. S. T.)-6:30P. M. to 11.

Saturday
WAAM, Newark, N. J., 263 (E. S. T.)-7 P. M.

to 11.
WAHG, Richmond Hill, N. Y., 316 (E.. S. T.)D. S.)-12 M. to 2 A. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-

12 M. to 1 P. M.; 10 to 12.
WBBM, Chicago, IlL, 226 (C. S. T.)-8 P. M.

to 1 A. M.
WBBR, New York City, 272.6 (E.. S. T., D. S.)

-8 P. M. to 9.
WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)

-11 A. M. to 12:30 P. M.' 7 to 9.
WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)

-10:45 A. M. to 12 Al. 3 P. M. to 4; 6:30 to 7:30.
WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M. to

10.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9:30 A. M. to 12:30 P. M.; 2:30 to 5;
6 to 10.

WEAF, New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 4 P. M. to 5; 6 to 12.

WEEI, Boston, Mass., 476 (E. S. T., D. S.)-
M. to 7 A. M.

WEMC, Berrien Springs, Mich., 286 (C. S. T.)
-11 A. M. to 12:30 P. M.; 8:15 to 11.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-12:30
P. M. to 1; 6 to 7; 8:30 to 9:30; 11 to 12:30 A. M.

WGBS, New York City, -316 (E.. S. T., D. S.)-
10 A. M. to 11; 1:30 P. M. to 3; 6 to 12.

WGR, Buffalo, N. Y., 319 (E. S. T., D. S.)-
12 M. to 12:45 P. M.; 2:30 to 4:30; 7:30 to 8.

WGY, Schenectady, N. Y., 379.5 (E.. S. T.)-7:30
P. M. to 10.

WHAD, Milwaukee, Wis., 275 (C. S. T.)-11
A. M. to 11:30 6 P. M. to 8.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4
P. M. to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. S.)-
2:15 P. M. to 5; 7:30 to 10.

WHO, Des Moines, Iowa 526 (C. S. T.)-11
A. M. to 12:30 P. M.; 4 to 5:30; 7:30 to 8:30.

WIP; Philadelphia, Pa. 508.2 (E.. S. T., D. S.)-
7 A. M. to 8; 10:20 to 11; 1 P. M. to 2; 3 to 4;
6 to 11:30.

WJY, New York City, 405 (E.. S. T., D. S.)-
2:30 P. M. to 5; 8 to 10:30.

WJZ, New York City, 455 (E.. S. T., D. S.)-
9 A. M. to 12:30 P. M.; 2:30 to 4; 7 to 10.

WKRC, Cincinnati( 0., 326 (E. S. T.)-10 to12 M.
WLW, Cincinnati, 0., 422.3 (E.. S. T.)-9:30

A. M. to 12:30 P. M.; 7:30 to 10.
WMAK, Lockport, N. Y., 265.5 (E. S. T.)-

10:25 A. M. to 12:30 P. M.
WMC, Memphis, Tenn., 499.7 (E.. S. T.)-7:30

P. M. to 10.
WMCA, New York City, 341 (E. S. T., D. S.)

-3 P. M. to 3:15; 3:30 to 5; 8 to 8:15; 8:30 to
8:45; 11 P. M. to 1 A. M.

WNYC, New York City, 526 (E.. S. T., D. S.)-
1 P. M. to 3; 7 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-9 A. M.
to 11; 2:15 P. M. to 4; 9 to 11.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
P. M. to 2; 5:45 to 7:10; 9 to 12.

WOO, Philadelphia, Pa., 508.2 (E. S. T., D. S.)
-11 A. M. to 1 P. M.; 4:40 to 5; 10:55 to 11:02.

WOR, Newark, N. J., 405 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 7:30;
8 to 11.

WPG, Atlantic City, N. J., 299.8 (C. S. T.)-
7 P. M. to 12.

WQJ, Chicago, M., 448 (C. S. T.)--11 A. M.
to 12 M. 3 P. M. to 4; 7 to 8; 10 to 3 A. M.

WRC, 'Washington, D. C., 469 (E. S. T.)-4:30
to 5:30 P. M.; 6:45 to 12.

WWJ, Detroit, Mich., 352.7 (E. S. T.)-11 A. M.
to 12:30 P. M.; 2 to 3; 7:20 to 10:30.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-10A. M. to 12:30 P. M. 1:30 to 6:30.
KFI, Los Angeles,

M.
467 (P. S. T.)-5 P. M.

to 11.
KFICX, Hastings, Neb., 288.3 (C. S. T.)-12:30P. M. to 1:30; 9:30 to 12:30.

Sunday
WBBM, Chicago, 111., 226 (C. S. T.)-4 P. M.

to 6; 8 to 10.
WBBR, New York City, 272.6 (E. S. T., D. S.)

-10 A. M. to 12 M., 9 P. M. to 11.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-11 A. M. to 12:30 P. M.; 4:10 to 5:10;
7:20 to 10.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
4 P. M. to 5:30.

WEAF, New York City, 492 (E. S. T., D. S.)-
3 P. M. to 5; 7:20 to 10:15.

WGR, Buffalo, N. Y., 319 (E. S. T., D. S.)-
3 P. M. to 4; 7:15 to 8.

WC.13S, New York City, 316 (E.. S. T., D. S.)-
3:30 P. M. to 4:30; 9:30 to 10:30.

WGY, Schenectady, N. Y., 379.5 (E. S. T.)-
9:30 A. M. to 12:30 P. M.; 2:35 to 3:45; 6:30
to 10:30,

WHAD, Milwaukee, Wis., 275 (C. S. T.)-2 P.
M. to 3.

WHN, New York City, 360 (E. S. T., D. S.)-
1 P. M. to 1:30; 3 to 6; 10 to 12.

WI?, Philadelphia, Pa., 508.2 (E. S. T., D. S.)
-10:45 A. M. to 12:30 P. M.; 3:30 to 4:30.

WKRC, Cincinnati, 0., 326 (E. S. T.)-6:45 P. M.
to 11.

WNYC, New York City, 526 (E. S. T., D. S.)-
9 P. M. to 11.

WPG, Atlantic City, N. J., 299.8 (C. S. T., D. S.)
-3:15 P. M. to 5; 9 to 11.

WQJ, Chicago, Ill., 448 (C. S. T.)-10:30 A. M.
to 12:30 P. M.; 3 P. AI. to 4; 8 to 10.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-10:45
M. to 12:30 P. Al.' 2:30 to 4:30; 6:30 to 10.

KGW, Portland, Oregon, 491.5 (P. S. T.)-10:30
A. M. to 12:30 P. M.; 6 to 9.

KHJ, Los Angeles, Cal., 405.2 (E.. S. T., D. S.)
-10 A. M. to 12:30 2. M.; 6 to 9.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
11 A. M. to 12:30 P. M.; 2:30 to 3:40; 8:40 to 11.

Monday
WAAM, Newark, N. J., 263 (E. S. T., D. S.)

-11 A. M. to 12 M.; 7 P. M. to 11.
WAHG, Richmond Hill, N. Y., 316 (E. S. T.,

D. S.)-12 M. to 1:05 P. M.; 8 to 2 A. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-

10 P. M. to 12.
WBBM, Chicago, Ill., 226 (C. S. T.)-6 P. M.

to 7.
WBBR, New York City, 272.6 (E. S. T., D. S.)-8 P. M. to 9.
WBZ, Springfield, Mass., 333.1 (F.. S. T., D. S.)

-6 P. M. to 11:30.
WCAE, Pittsburgh, Pa., 461.3 (E. S. T. D. S.)-

12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 12.
WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M.

to 10.
WCCO, St. Paul and Minneapolis, Minn., 416.4

(C. S. T.)-9:30 A. M. to 12 M.; 1:30 P. M. to
6:15; 8 to 10.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)-
3:30 P. M. to 7; 8 to 10; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T. D. C.)-6:45 A. M. to 7:45; 4 P. M. to 5; 6 to 11:30.
WEEI, Boston, Mass., 476 (E. S. T. D. S.)-6:45 A. M. to 8; 3 P. M. to 4; 5:30 to 10.
WEMC Berrien Springs, Mich., 286 (C. S. T.)-8:15 P. M. to 11.
WFAA Dallas, Texas, 475.9 (C. S. T.)-10:30A M. to 11:30; 12:30 P. M. to 1; 2:30 to 6; 6:49to 7; 8:30 to 9:30.
WGBS, New York City, 316 (E. S. T., D. S.)-10 A. M. to 11; 1:30 P. M. to 3:10; 6 to 7:30.WGR, Buffalo, N. Y., 319 (E. S. T., D. S.)-12 M. to 12:30 M.; 2:30 to 4:30; 7:30 to 11.WGST, Atlanta, a, 270 (C. S. T.)-9 P. M.to 10.
WGY, Schenectady, N. Y., 379.5 (E.. S. T.)-1P. M. to 2; 5:30 to 8:30.
WHAD, Milwaukee, Wis., 275 (C. S. T.)-11A. M. to 11:30; 6 P. M. to 10:30.WHAS, Louisville, Ky., 399.8 (C. S. T.)--4 P.M. to 5;7:30 to 9.
WHN, New York City, 360 (E. S. T., D. S.)-2:15P. M. to 5; 6:30 to 12.

P.WHM.°t'o 11):330;1?ines:30to 9; 11:15 t 12.
Iowa, 526 (C. S. T.)-12:15

Pa., 508.2 °(E. SPhiladelphia_77,3tc.

M. to 2; 3 to 8.
S. T.,

WJZ, New York atY, 455
D. S.)

to 10.
WKRC, Cincinnati, 0., 326 S. P. M.

10 A. M. to 11; 1 P. M S. ' 1:). S.. to 2; 4 to 5:30; 6 to6:30; 7 to 11.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10:30.

KFOA, Seattle, Wash., 455 (P. S. T.) -Silent.
KGO, Oakland, Cal., 361.2 (P. S. T.)-11 A. M.

to 12:30 P. M. 3:30 to 5:45; 7:3 0 to 9.
KGW, Portland, Oregon, 491.5 (P. S. T.) -11:3G

A. M. to 1:30 P. M.; 6 to 7; 10 to 11.
KHJ, Los Angeles, Cal., 4052 (E.. S. T., D. S.)-

7 A. M. to 7:30; 10 to 1:30 P. M.; 2:30 to 3:30;
5:30 to 2 A. M.KNX, Hollywood, Cal., 337 (P. S. T.)-1 P. M.
to 2; 6:30 to 2 A. "bd.

KOA, Denver, Colo., 322.4 (M. S. T.)-11:30 A. M.
tot P. M.; 7 to 10.

KPO, San Francisco, Cal., 429 (P. S. T.)-8.
A. M. to 12 M.; 2 P. M. to 3; 6 to 10.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-7 P. M.
to 8:30.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P. M. to 1; 8:30 to 10:30.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-11
A. M. to 12:30 P. M.; 4 to 5; 7 to 8.

CKAC, Montreal, Canada, 411 (E. S. T.)-4:30
P. M. to 5:30.CNRO, Ottawa, Ontario, Canada, 435 (E. S. T.)
-7:30 P. M. to 10.PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P.
M. to 11:30.
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WLW, Cincinnati, 0., 422.3 (E.. S. T.)-10:45
A. M. to 12:15 P. M.; 1:30 to 2:30; 3 to 5; 6 to 10.

WMAK, Lockport, N. Y., 265.5 (E. S. T.)-
8 P. M. to 12.WNYC, New York City, 526 (E. S. T., D. S.)
-3:15 P. M. to 4:15; 6:20 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30 P.
M. to 1:30; 5:45 to 10:30.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
P. M. to 2; 3 to 3:30; 5:45 to 6.

WOO, Philadelphia, Pa., 508.2 (E. S. T., D. 5.)-
11 A. M. to I P. M.; 4:40 to 6; 7:30 to 11.

WOR, Newark, N. J., 405 (E.. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30N toJ 4; 6299.15E. Sto 11:30.

T., D. S.)WPG, Atlantic City, . ., 8 (.
-7 P. M. to 11.

WQJ, Chicago, Ill., 448 (C. S. T.)-11 A. M.
to 12 M. 3 P. M. to 4.WRC, Washington, D. C., 469 (E. S. T.)-1 P.
M. to 2; 4 to 6.KDKA, Pittsburgh, Pa., 309 (E. S. T.)-6 A. M.
to 7; 9:45 to 12:15 P. M.; 2:30 to 3:20; 5:30 to 10.

KFAE, State College of Wash., 348.6 (P. S. T.)
-7:30 P. M. to 9.

KFI, Los Angeles, Cal., 467 SP. S. T.) -S P. M.
to 11.

KFKX, Hastings, Neb., 288.3 (C. S. T..)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:45
P. M. to 1:30; 4 to 5:15; 6 to 10.

KGO, Oakland, Cal., 361.2 (P. S. T.)-9 A. M,
to 10:30; 11:30 A. M. to 1 P. M.; 1:30 to 6; 6:45
to 7; 8 to 1 A. M.

KGW, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M. to 1:30; 5 to 8.

KHJ, Los Angeles, CaL, 405.2 (P. S. T.)-7
A. M. to 7:15; 12 M. to 1:30 P. M.' 5:30 to 10.

KNX, Hollywood, Cal., 337 (P. S. T.)-12 M.
to 1 P. M.; 4 to 5; 6:30 to 12.

KGB, State College of New Mexico, 348.6 (M.
S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.'CPO, San Francisco, CaL, 429 (P. S. T.)-10:30
A. M. to 12 M.; I P. M. to 2; 2:30 to 3:30; 4:30
to 10.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-7:30 P.
M. to 10.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
12:30 P. M. to 1; 8:30 to 10.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-6:30
A. M. to 7:30; 10:55 to 1 P. M.; 2:15 to 3:30;
6:02 to 7.

Tuesday
WAAM, Newark, N. J., 263 (E. S. T., D. S.)-

11 A. M. to 12 M.; 7 P. M. to 11.
WANG, Richmond Hill, N. Y., 316 (E. S. T.,

D. S.)-12 P. M. to 1:05 A. M.
WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-.

I 12 M. to 1 P. M.; 10 to 12. '
1

WBBM, Chicago, in., 226 (C. S. T.)-8 P. M
to 12.

WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)
-6 P. M. toll.

WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)
-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 11.

WCCO. St. Paul and Minneapolis, Minn., 416.4
(C. S. T.)-9:30 A. M. to 12 M.; 1:30 P. M. to
4; 5:30 to 10.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)
-3:30 P. M. to 7; 11:45 to 1 A. M.

WEAF, New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

WEEL Boston, Mass. 476 (E. S. T., D. S.)-
6:45 A. M. to 8; 1 P. M. to 2; 6:30 to 10;

WFAA, Dallas, Texas, 475.9 (C. S. T.)-10:30
A. M. to 11:30; 12:30 P. M. to 1; 2:30 to 6;
6:45 to 7; 8:30 to 9:30; 11 to 12.

WGBS, New York City, 316 (E. S. T., D. S.)-
10 A. M. to 11; 1:30 P. M. to 3; 6 to 11:30.

Si'i WGR, Buffalo, N. Y. 319 (E. S. T., D. S.)-
11 A. M. to 12:45 P. M.; 7:30 to 11.

WGY, Schenectady, N. Y., 379.5 (E.. S. T.)-11
P. M. to 2:30; 5:20 to 7:30; 9 to 11:30.

WHAD, Milwaukee, Wis., 275 (C. S. T.)-11
A. M. to 11:30 6 P. M. to 8.

WHAS, Lotlitgfille, ICy., 399.8 (C. S. T.)-.4 P.
M. to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. S.)-
12:30 P. M. to 1; 2:15 to 3:15; 4 to 5:30; 7:30 to
10:45; 11:30 to 12:30 A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-12:15
P. M. to 1:30; 7:30 to 9; 11 to 12.

hi: WIP, Philadelphia, Pa., 508.2 (E. S. T., D. S.)
T'; -7 A. M. to 8; 1 P. M. to 2; 3 to 4:50; 6 to 11.' WJY, New York City, 405 (E. S. T., D. S.)-

7:30 P. M. to 11:30.
WJZ, New York City, 455 (E.- S. T. D. S.)-

10 A. M. to 11; 1 P. M. to 2; 4 to 6; 7 to 11.
WKRC, Cincinnati, 0., 326 (E. S. T.)-8 P. M.

to 12.
WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:45

A. M. to 1 P. M.; 1:30 to 2:30; 3 to 5; 6 to 11.
WNYC, New York City, 526 (E. S. T. D. S.)

-3:45 P. M. to 5; 6:50 to 11.
WOAW, Omaha, Neb., 526 (C. S. T.)-12:30 P.

M. to 1:30; 5:45 to 11.
WOC, Davenport, Iova, 464 (C. S. T.)-12:57

P., M. to 2; 3 to 3:30; 5:45 to 10.
WOO, Philadelphia, Pa., 508.2 (E. S. T., D. 4.)

-13 A. M. to 1 P. M.; 4:40 to 5; 10:55 to 11:02.
WOR, Newark, N. J. 405 (E.. S. T. D. S.)-

6:45 A. M. to 7:45; 2:30 P. M. to. 4; 6:15 to 7:30.
WPG, Atlantic City, N. J., 299.8 (E. S. T., D. S.)-7 P. M. toll.
WQJ, Chicago, III., 448 (C. S. T.) -II A. M. tc

12 M., 3 P. M. to 4; 7 to 8; 10 to 2A, M.
WRC, Washington, D. C., 469 (E. S. T.)-4:30

P. M. to 5:30; 6:45 to 11.
KDKA, Pittsburgh, Pa. 309 (E. S.- T.)-905

A. M. to 12 M.; 1:30 P. M. to 3:20; 5:30 to 10:45,

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.
to 11.

KFKX, Hastings, Neb., 288.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:30
P. M. to 1:30; 4 to 5:15; 6 to 11.

KGO, Oakland, CaL, 361.2 (P. S. T.)-11:30
M. to 1 P. M. 1:30 to 3; 4 to 6:45; 8 to 1 A. .

KGW, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M. to 1:30 P. M.; 5 to 11.

KHJ, Los Angeles, Cal., 405.2 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 3:30 P. M.; 5:30 to 11.

KNX, Hollywood, Cal., 337 (P. S. T.)-9 A. K.
to 10; 1P. M. to 2; 4 to 5; 6:30 to 12.

KPO, San Francisco, Cal., as (P. S T.)-7 A.
M. to 7:45; 10 to 12 M4 1 P. M. to 2; 3:30 to 11.

KSD,St. Louis, Mo., 545.1 (C. S. T.)-6 P. M.
to 7.

KTHS, Hot Springs, Ark-, 3742 (C. S. T.)-
12:30 P. M. to 1;8:30 to 10:30.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-6 6:30
A. M. to 7:30; 10:30 to 1 P. M.; 2:15 to 4, .02

to 11:30.
CNRA, Moncton, New Brunswick, Canada, 313

(E.. S. T.)-9:30 P. M. to 11.
CNRF1, Regina, Saskatchewan, Canada, 8 P. M.

to 10.
Wednesday

WAAM, Newark, N. J., 263 (E. S. T., D. S.)-
11 A. M. to 12 M.; 7 P. M. to 11.

WANG, Richmond, Hill, N. Y., 316 (E. S. T.,
D. S.) -I2 M. to 1:05 P. M.; 8 to 12.

WAMD, Minneapolis, Minn., 243.8 (C. S. T.)-
12 M. to 1 P. M.; 10 to 12.

WBBM, Chicago, III., 226 (C. S. T.)-8 P. M.
to 10.WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)
-6 P. M. to 11.

WCAE, Pittsburgh, Pa., 461.3 (E. S. T., D. S.)
-12:30 P, M. to 1:30; 4:30 to 5:30; 6:30 to 11.

WCCO, St. Paul and Minneapolis, Minn., 416.4
(C. S. T.)-9:30 A. M. to 12 M.; 1:30 to 4; 5:30
to 11.

WDAF, Kansas City, Kansas, 365.6 (C. S. T.)
-3:30 P. M. to 7; 8 to 9:15; 11:45 to 1 A. M.

WEAF. New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

WEAO, Ohio State University, 293.9 (E. S. T.)
-8 P. M. to 10.

WEEL Boston, Mass., 476 (E. S. T., D. S.)-
6:45 A. M. to 8; 3 P. M. to 4; 5:30 to 10.

WEMC, Berrien Springs, Mich., 286 (C. S. T.)-
8:15 P. M. to 11.

WFAA, Dallas, Texas, 475.9 (C. S. T.)10:30
A. M. to 11:30; 12:30 P. M. to 1.

WGBS, New York City, 316 (E. S. T., D. S.)-10 A. M. to 11 P. M.; 1:30 to 4; 6 to 7.
WGR, Buffalo, N. Y., 319 (E. S. T., D. S.)-

12 M. to 12:45 P. M.; 2:30 to 4:30; 6:30 to 11.
WGY, Schenectady, N. Y., 379.5 (C. S. T.)-5:30 P. M. to 7:30.
WHAD, Milwaukee, Wis., 275 (C. S. T.)-11 A.

M. to 11:30; 4 P. M. to 5; 6 to 30; 11:30 to 12:30
A. M.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4 P. M.
to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. S.)-
2:15 P. M. to 5:30; 7:30 to 11; 11:30 to 12:30 A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-12:15
P. M. to 1:30; 6:30 to 12 M.

WIP, Philadelphia, Pa., 508 (E. S. T., D. S.)-
7 A. M. to 8; 10:20 to 11; 1 P. M. to 2; 3 to 4;6 to 8.

WJZ, New York City, 455 (E. S. T., D. S.)-
10 A. M. to 11; 1 P. M. to 2; 4 to 6; 7 to 11:30.

WKRC, Ciacinnati, Ohio, 326 (E. S. T.)-8 P.
M. to 10.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:45A. M. to 12:15 P. M.; 1:30 to 2:30; 3 to 5; 6to 11.

WNYC, New York City, 526 (E. S. T., D. S.)
-6:30 P. M. to 11.

WOC, Davenport, Iowa, 484 (C. S. T.)- 12:57
P. M. to 2; 3 to 3:30; 4 to 7:05; 9 to 11.

WOR, Newark, N. J., 405 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 12 M.

WQJ, Chicago, III., 448 (C. S. T.)-11 A. M. to12 M.; 3 P. M. to 4; 7 to 8; 10 to 2 A. M.
WRC, Washington, D. C., 469 (E. S. T.)-1 P.M. to 2; 4 to 6:30.
KDKA, Pittsburgh, Pa., 309 (E. S. T.)-6 A. M.

to 7; 9:45 to 12:15 P. M.; 2:30 to 320; 5:30 to 11.
KFAE, State College of Wash., 348.6 (P. S. T.)-7:30 P. M. to 9.
KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.

toII.KFKX, Hastings, Neb., 288.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
P. M. to 1:15; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:30
P. M. to 1:30; 4 to 5:15; 6 to 10.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:30 A.
M. to 1 P. M.; 1:30 to 2:30; 3 to 6:45.

KGW, Portland, Oregon, 491.5 (P. S. T.)-11:30
A. M. to 1:30 P. M. 5 to 10.

KHJ, Los Angeles, Cal., 405.2 (P. S. T.)-7 A.
M. to 7:15; 12 M. to 1:30 P. M.; 5:30 to 12.

KNX, Hollywood, Cal., 337 (P. S. T.)-1 P. M.
to 2; 7 to 12.

KOB, State College of New Mexico, 348.6 (M.
S. T.)-11:55 A. M. to 12:30 P. M.; 7:30 to 8:30;
9:55 to 10:10.

KPO, San Francisco, Cal., 429 (P. S. T.)-7
A. M. to 8; 10:30 to 12 Ni. 1 P. M. to 2; 4:30 to 11.

KSD, St. Louis, Mo., 545.1 (C. S. T.)-7 P. M.
to 10.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
8:30 P. M. to 10.

KYW, Chicago, Ill., 536 (C. S. T., D. S.)-
6:30 A. M. to 7:30; 10:55 to 1 P. M.; 2:15 to 4;
6:02 to 11:30.

PWX, Havana, Cuba, 400 (E. S. T.)-8:30 P. M.

to 11:30.
CNRO, Ottawa, Ontario, Canada, 435 (E. S. T.)-

7 P. M. to 11.
Thursday

WAAM, Newark, N. J., 263 (E. S. T., D. S.)-
11 A. M. to 12 M.; 7 P. M. to 11.

WANG, Richmond Hill, N. Y., 316 (E. S. T.)-
12 P. M. to 1:05.

WAMB, Minneapolis, Minn., 243.8 (C. S. T.)-
12 M. to 1 P. M.; 10 to 12 M.

WBBM, Chicago, Ill., 226 (C. S. T.)-8 P. M.
to 10.

WBZ, Springfield, Mass., 333.1 (E. S. T., D. S.)
-6 P. M. to 1145.

WCAE, Pittsburgh, Pa., 46L3 (C. S. T., D. S.)
-12:30 P. M. to 1:30; 4:30 to 5:30; 6:30 to 11.

WCBD, Zion, Ill., 344.6 (C. S. T.)-8 P. M.
to 10.

WCCO, St Paul and Minneapolis, Minn., 416.4
(C. S. T.)-9:30 A. M. to 12 M.; 1:30 P. M. to 4;
5:30 to 10.

WEAF, New York City, 492 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 11 to 12 M.; 4 P. M. to 5;
6 to 12.

WEEI Boston, Mass., 476 (E. S. T., D. S.)-
6:45 A. NI. to 7:45; 1 P. M. to 2; 2:30 to 10.

WFAA, Dallas, Texas, 475.9 (C. S. T.)-10:30
A. M. to 11:30; 12:30 P. M. to 1; 2:30 to 6; 6:45
to 7; 8:30 to 9:30; 11 to 1 A. M.

WGBS, New York City, 316 (F... S. T., D. S.)-
10 A. M. to 11; 1:30 P. NI. to 4; 6 to 7:30.

WGR, Buffalo, N. Y., 319 (E. S. T., D. S.) -
,12M. to 12:45 P. M.; 2 to 4; 7:30 to 11.

WHAD, Milwaukee, Wis., 275 (C. S. T.)-11
A. M. to 11:30; 6 P. M. to 7:15; 8:30 to 11.

WHAS, Louisville, Ky., 399.8 (C. S. T.)-4
P. M. to 5; 7:30 to 9.

WHN, New York City, 360 (E. S. T., D. S.)2:15
P. M. to 5; 7:30 to 11; 11:30 to 12:30 A. M.

WHO, Des Moines, Iowa, 526 (C. S. T.)-7:30
P. M. to 9; 11 to 12 M.

WJY, New York City, 405 (E. S. T., D. S.)-
7:30 P. M. to 11:30.

WJZ, New York City, 455 (E. S. T., D. S.)-
10 A. Ild. to 11 P. M.' 1 to 2; 4 to 6; 7 to 12 M.

WLW, Cincinnati, 0., 422.3 (E. S. T.)-10:40
A. M. to 12:15 P. M.; 1:30 to 5; 6 to 8; 10 to 11.

WMAK, Lockport, N. Y., 265.5 (E. S. T.)-
11 P. M. to 1 A. M.

WYNC, New York City, 526 (E. S. T., D. S.)-
3:15 P. M. to 4:15; 6:50 to 11.

WOAW, Omaha, Neb., 526 (C. S. T.)-12:30
P. M. to 1:30; 5:45 to 11.

WOC, Davenport, Iowa, 484 (C. S. T.)-12:57
A. M. to 2 P. M.; 3 to 3:30; 4 to 7:10; 8 to 9.

WOR, Newark, N. J., 405 (E. S. T., D. S.)-
6:45 A. M. to 7:45; 2:30 P. M. to 4; 6:15 to 7.

WPG, Atlantic City, N. J., 299.8 (E. S. T., D. S.)
-7 P. M. to 11.

WQJ, Chicago, 111., 448 (C. S. T.)-11 A. M.
to 12 M.; 3 P. M. to 4; 7 to 8; 10 to 2 A. M.

WRC, Washington, D. C., 969 (E. S. T.)-
1 P. M. to 2; 4 to 6:30.

KDKA, Pittsburgh, Pa., 309 (E. S. T.)-
9:45 A. M. to 12:15 P. M.; 2:30 to 3:20; 5:30
to 10:15.

KFAE, State College of Washington, 348.6 (P.
S. T.)-7:30 P. M. to 9.

KFI, Los Angeles, Cal., 467 (P. S. T.)-5 P. M.
to 11.

KFKX, Hastings, Neb., 288.3 (C. S. T.)-12:30
P. M. to 1:30; 5:15 to 6:15; 9:30 to 12:30.

KFNF, Shenandoah, Iowa, 266 (C. S. T.)-12:15
to 1:15 P. M.; 3 to 4; 6:30 to 10.

KFOA, Seattle, Wash., 455 (P. S. T.)-12:30
P. M. to 1:30 4 to 5:15; 6 to 7.

KGO, Oakland, Cal., 361.2 (P. S. T.)-11:30
A. M. to 1 P. M. 1:30 to 3; 4 to 6:45; 7:15 to 10.

KGW, Portland, Oregon, 491.5 (P. S. T.)-
11:30 A. M. to 1:30 P. M.; 5 to 11.

ICHJ, Los Angeles, Cal., 4052 (P. S. T.)-
7 A. M. to 7:15; 12 M. to 3:20; 5:30 to 11:30.

KNX, Hollywood, Cal., 337 (P. S. T.)-11 A. M.
to 12:05 P. M.; 4 to 5; 6 to 12.

KPO, San Frmri.eo, Cal., 429 (P. S. T.)-
7 A. M. to 8; 10:30 to 12M.; 1 P. M. to 2; 3:30
to 11.

KSD, St. Louis, Mc., 595.1 (C. S. T.)-7:30 P.
M. to 9.

KTHS, Hot Springs, Ark., 374.8 (C. S. T.)-
8:30 P. M. to 10.

KYW, Chicago, Ill., 536 (C. S. T. D. S.)-
6:30 A. M. to 7:30; 10:55 to 1 P. 2d.; 2:25 to
2:30; 6:02 to 11.

CNRC, Calgary, Canada, 430 (M. S. T.)-7
P. M. to 10.

CNRM, Montreal, Canada, 411 (E. S. T.)-
8:30 P. M. to 10:30.

CNRW, Winnipeg, Canada, 384.4 (C. S. T.)-
8 P. M. to 10.

THE OFFICIAL LIST OF STATIONS
in the United States, Canada, Cuba etc. with
list of station slogans, was published in May 2
issue. Send 15c for copy to RADIO WORLD, 1493
Broadway, New York City.

A SURVEY OF 1 -TUBE DX SETS, by Lieut
Peter V. O'Rourke. Seven circuit diagrams. Great
material for DX fans. Send 15e for April 11
issue. RADIO WORLD, 1493 Broadway, New
York City.

A 3 -TUBE REFLEX FOR THE NOVICE, by
Feodor Rofpatldn. Schematic and picture dia-
grams, panel and assembly. Saud lie for March
28 issue of RADIO WORLD.

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send I5c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.
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wall- GUS' EVERY BODY
WHO OWNS A SET,
,1455 THE BEST

SET MADE!

A THOUGHT FOR THE WEEK
D ADIO has its troubles and its
IN- growing pains, but in the final
analysis the assets so far exceed
the liabilities that life has been
made larger and better because of it.

Radio World's Slogan: "A radio set for every home."
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The Human Element
HEY, SAM! I WANT

TO GET 0 RAVI, SET if
WHAT SET IS CONSIDERED

THE BEST

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

Bonawitz 187, Roxy 144;
Fourteen of Popularity

Contestants Listed
THEY'RE OFF! It isn't the end of the race, only the start, so too

much value should not be placed on the present standing of the com-
petitors. However, RADIO WORLD'S 1925 test to determine whom its
readers consider the most popular radio entertainer sized up as follows
when this edition went to press :

Karl Bonawitz, WIP, Philadelphia 187
Roxy, WEAF, New York 144
Ben Bernie and Orch., WEAF 139
The Happiness Boys, WEAF 86
Leo Reisman Orch., WBZ, Springfield, Mass 36
Alvin E. Hauser, WFBH, New York 35
Harmony Girls, WLS, Chicago 35
Olcott Vail, WHN, New York 34
Jack Little, Salem, Ill 33
Nils T. Granlund, WHN 24
Hotel Commodore Orch., WJZ, New York 19
Walter Peterson, WLS 18
Gold Dust Twins, WCAE, Washington, D. C 18
Ford and Glenn, WLS 17
Others scattering

This is the first compiled list that has been published. Each week showed
somebody leading who wasn't leading the week before. Therefore while
there is much encouragement in being first now, it is entirely too early to
dream about wearing that gold medal. It is beginning to look as if a drive
is to be made for a pair of contestants having 35 votes now and hailing
from a Chicago station. There may be something sentimental or romantic
in that.

The contest will terminate with July, therefore there's lots of time for
many things to happen.. But the early voting is stimulating, not only as
to interest but it is conclusively proven that occupation of some place on
the list causes votes to be cast that otherwise would not have come in.

Be sure to read next week's announcement.

RADIO WORLD'S POPULARITY TEST

To Determine the Gold Medal Radio Entertainer for 1925

Popularity Editor, RADIO WORLD,
1493 Broadway, New York City.

I hereby cast one ballot for:

(Name of Entertainer)

(Entertainer's Station)

(Voter Sign Full Name Here)

(Street and Number)

(CItY) (State)

FILL OUT THIS COUPON AND MAIL NOW!A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Feb. 7 and March 4 Issues.
Send 30c for both copies. RADIO WORLD, 1493
Broadway.

No. 6-5-23



May 23, 1925 RADIO WORLD 21

Precise Tools Insure Neatness

FIGS. 1, 2, 3 and 4, top
to bottom, showing tools

In use.

FIGS. 5, 6, 7 and 8, top to bottom. (Hayden Studios).

BAKELITE is drilled with a hand -drill and twist drills. The
little spool the drill point fits into is known as a chuck.

This grips the drill point firmly. The average chuck on hand
drills holds a drill ,A." in diameter as the largest size and a
No. 60 (about the size of a pin) as the smallest, See Fig. 1.
A tapered reamer helps make shafts fit when the hole in the
panel has not been drilled large enough (Fig. 2). The device
holding the reamer is known as a "tap holder." A steel divider
will make things line up in an exact manner, as it can be ad-
justed with the little thumb screw to an infinite degree. It is
also used to make circle. (Fig 3) A countersink makes a flat
head screw fit flush with the panel after the hole has been
drilled. It cuts a little cone shaped hole just large enough for
the screwhead. Fig. 4 shows an adjustable try -square. This
enables the user to mark off perfectly straight lines. The tool
in Fig. 6 is known as an adjustable scratch gauge. When the
round objects are placed in the jaws of our automatic center-

(Concluded on page 27)

FIG.. 9 (top). This is a little
depth gauge. It tells you how
far back the panel will set and
a thousand other things. Fig.
10 discloses how, when using
small wood screws, a jeweler's
screw driver is handy. See how
easy and neat the job is. Don't
use a big driver for this, as
shown its Fig. 11. At bottom,
Fig. 12, is a Brad awl. It keeps
the wood from splitting when
wood screws are used. It is a
very sharp and thin needle with
a firm handle, and will make a
neat bale in the hardest wood.
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Woman Expert of Standards
Bureau Explains Her Work

By Thomas Stevenson
C INCE women began to vote, they have
0 pretty nearly filled every position
previously considered to be the heritage
of men. There are women scientists,
physicians, lawyers, politicians, street car
conductors, and possibly some day presi-
dents.

Clearing the air of static, inventing new
types of apparatus and unraveling the
many mysteries connected with radio
phenomena, however, are generally con-
sidered to be the work only of old,
studious men who have spent most of
their lives in laboratories. Certainly, the
role does not seem to fit a young, good
looking woman.

Yet, one of the experts on the staff
of the Bureau of Standards Radio Lab-
oratory is Grace Hazen who, while she
refuses to reveal her age, cannot be over
25 years. Miss Hazen, who holds the
title of Assistant Physicist, is one of the
very few women who can claim to be
radio engineers.

Comes to Scientific Family
Miss Hazen has been at the Bureau of

Standards for more than four years. Her
particular task is the "fundamental stan-
dardization of frequency meters." Born
just 18 miles from the "Thousand Islands"
in upper New York, Miss Hazen received
her degree at St. Lawrence University.

"My father was a meteorologist," says
she, "and he taught me to love scientific
work. I have always been interested in
radio and when I was graduated from
college I came to Washington with the
Bureau of Standards."

Miss Hazen makes her own sets, al-
though she is more interested in their
construction than in tuning in programs.

"I enjoy the programs most of all when
I am on vacation," says she. "I have built
myself a small portable with which I can
pick up plenty of amusement."

Broadcast Talk is Easy
Miss Hazen was recently requested to

deliver an address through a local station
on her work in the radio field. She de-
clared later that it was "lots easier than
facing a huge audience."

"If the fans didn't want to listen to me
they could tune me out or merely take off
the headphones while I was talking. If
the audience had been present they could
only sit and be uncomfortable if they
didn't like my talk."

The meter upon which Miss Hazen is
working is of particular value in enabling
stations to maintain constant frequencies
and thus eliminate a lot of interference
which would otherwise result in the pres-
ent crowded condition of the air.

What the Problem Is
"It has been the work of the Radio

Laboratory," says Miss Hazen, "to de-
termine what the meter or the kilocycle
is in terms of fundamental standards in
order to have a standard of radio fre-
quency. The meter is a unit of length, a
little longer than a yard, used to indicate
the actual length of the wave produced
in space. The kilocycle on the other hand
is a measure of the number of thousands
of waves transmitted per second. Thus
it is a measure of impulses per second, or
frequency.

"The velocity of a radio wave which is

nn nnHitr--1"1- -4 - -
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A DIAGRAM shownig in symbols how capacityexists between the grid and plate elements of avacuum tube. This is the capacity that has tobe neutralized in a Neutrodyne receiver.

a constant for all wavelengths divided bythe length in meters of any particular
wave gives the frequency in kilocycles
per second and conversely the velocitydivided by the number of kilocycles persecond gives the wavelength.

The Invisibility Factor
"While the Bureau of Standards putssuch effort into the maintenance of stand-ards, if you should ask to see the stand-

ard meter or kilocycle you would be toldthat it is invisible. However, any radiosignal may be used as a standard if itcan be compared by. some process with astandard of length or time. For such acomparison an instrument called a fre-quency meter or wave meter can be used,providing it has been standardized interms of a fundamental unit.
"Such an instrument is somewhat similar

to a crystal receiving set since it usuallyconsists of a variable condenser, a coilof wire, a crystal detector and an indi-cating instrument. The variable con-
denser is divided in scale divisions whichafter standardization may be read in terms
of frequency or wavelength. Thus thefrequency meter, or as it is more com-
monly called, the wavemeter, representsthe invisible meter or kilocycle.

"The meter is not, as some think, a
measure of the distance a transmitting
station can be heard. In fact it has been
found that under certain conditions sta-
tions employing shorter wavelengths than
those generally used by broadcasting stat-ions can be received at greater distances.

How the Meter is Used
"To illustrate how the meter is used in

measuring the wavelength, picture the
waves produced when a pebble is dropped
in a pool of quiet water. There will be a
whole train of little waves radiating from
the center all having the same wavelength
but of diminishing height or more cor-
rectly amplitude. The length of a single
wave can be measured from the crest of
one wave to the crest of the next. We
then speak of the wavelength of the whole
train of waves as that of the wave meas-
ured.

"Since all radio waves travel at the
same speed, we can see that during a sec-
ond there will be a great many more
short waves pass a given point than long

waves. For example, if a wave has a
length of 300 meters, 1,000,000 will pass in
one second. Now if the wave has a length
of 3,000 meters, or ten times as great,
only one -tenth as many will pass in one
second.

Prefers Kilocycle Standard
"It is better to think of the kilocycle

as the basic measure of radio phenomena
rather than the meter. The kilocycle
means simply 1,000 cycles. The number
of cycles, or frequency, does not change
the length of the wave is altered by it.
The electrical engineer always speaks in
terms of cycles to express the alternations
of current in his circuits. We are more -
or less accustomed to see 60 cycles or 25
cycles marked on electric fans or other
household appliances. A radio wave is
produced by an alternating electric cur-
rent identical with the 60 -cycle electric
current which we have in our house ex-cept that it is of a very much higher
frequency. Radio frequencies are ap-
proximately 12,000 to 30,000,000 cycles per
second, that is, from 12 to 30,000 kilo-cycles. The broadcasting stations use a
range of frequencies from approximately
500 to 1500 kilocycles.

An Example of Sound
"To one not used to electrical terms

the sound wave produced from a violin
string or from a tuning fork gives a
better illustration of wave phenomena.
The pitch of the sound produced is de-termined by the number of waves per
second. For example, middle C. has a
frequency of 512. The string of the violin
or tuning fork vibrates in the air setting
up waves in much the same way as the
vibrations of the electric current sets up
radio waves in space. Waves from about
20 to 20,000 cycles are audible.

"Although the radio laboratory of theBureau of Standards has done most ofits standardization from a low or audio -
frequency basis, it has worked with the
extremely high frequencies using the ac-tual measure of the wavelength for stand-
ardization thus referring the wavelengthto the fundamental standard of length.The system used at the Bureau of Stand-
ards consists in setting up standing waveson a pair of parallel wires, just as abroadcasting station sets up radio wavesin your antenna by the use of a radio-frequency generating set.

How Measurement is Made
"The effect is the same as one sees

when a rope which is fastened at one end
is shaken so that a permanent wave is
set up along its length. The actual length .

of the radio wave standing on the parallel
wires can be measured by moving a sen-.
sitive current indicating instrument along
the wires. At each crest or trough of
these stationary waves a deflection of the
instrument will occur. The distance be-
tween two deflections in a half wave
length and is measured with a steel tape.
To determine the true wavelength in air
a slight correction factor has to be applied
because the length of a radio wave is to
a very small degree changed by the medi-
um in which it travels! The change of thismethod is extended for use in wavemeter
standardization by using harmonics from 
a second radio -frequency generating set."
(Copyright, 1925, by Stevenson Radio Syndicate)
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Literature WantedTHE RADIO TRADE
FRESHMAN OPENS FACTORY OFFICE AND

WAREHOUSE IN CHICAGO
THE Charles Freshman Company, Inc., of New

York, manufacturers of the Masterpiece line
of radio receiving sets, has opened a direct factory
office and warehouse at 327 South La Salle Street,
Chicago. The new office will operate under the
supervision of S. Freshman, vice-president of the
company.

All sales in Central and Far -Western states will
be handled from Chicago in the future. The trade
in that territory will materially benefit by the
fact that shipment of all sets will be made from
the Chicago warehouse. A stock sufficiently large
to meet any emergency will be carried at all
times.

FORD RADIO TO MARKET BATTERY
ELIMINATOR

THE Ford Radio & Mica Corp., of New York
City, are adding a battery eliminator to their

line of Super Tran & F.M.C. audio -frequency
transformers, for the coming radio season.

The Ford Company have sold their factory
building at 14 Christopher Street and soon will
make an announcement to the trade of their new
location. The office is still located at 33 East
8th Street.

ZILTEt73NSRIIIER,
TUNING, -CONTROL,

. A VERNIER, OIAL. ON' WHICH YOU ,CAN PENCIL
RECORD THE. STATIONS: GEARED 20 TO i:. SILVER

PHENIX RADIQCORP., 11E,F East 25 St.,

EXCLUSIVE TERRITORY
Is ROW being allotted on a new line of

BROADCAST RECEIVERS
Popular priced-liberal discounts and exolusive ter-

ritorial arrangement.
DEALERS, ARRANGE NOW FOR TERRITORY

and be prepared when the rush tomes.
GENERAL DISTRIBUTING COMPANY

P. 0. Box 60 Rook Island, III.

THE GENUINE LOUDSPEAKER

$1.50 Vacuum Tubes $1.50
C. 0. D., JUST PAY POSTMAN

MONEY BACK GUARANTEE

JAMES H. KONKLE
192 Market Street Newark, N. J.

The Five Tube
I Setstartled

the World
FRESHMAN
mASTE' ' ' IFict
The Greatest Value
Ever Offered in A
Radio Receiving Set

At all

Coming Events
[Readers are requested to send in dates and

places of future events not scheduled ix this
department.]

AUG. 22 to 28-3d Annual Pacific Radio Ex-
position, Civic Auditorium, San Francisco. Write
P. R. E., 905 Mission St., San Francisco.

SEPT. I to 12-National Radio Exposition,
Grand Central Palace N. Y. C. Write American
Radio Exp. Co., 522 Fifth Ave., N. Y. C.

SEPT. 14 to 19-Second Radio World's Fair,
258th Field Artillery Armory, Kingsbridge Road
and Jerome Ave., N. Y. C. Write Radio World's
Fair, Times Bldg., N. Y. C.

SEPT.' 14 to 19-Pittsburgh Radio Show, Motor
Square Garden. Write J. A. Simpson, 420 Bes
semer Bldg., Pittsburgh, Pa.

SEPT. 23 to OCT. 4-International Wireless
Exp., Geneva, Switzerland.

SEPT. ZS to OCT. 3-National Radio Exposi-
tion American Exp. Palace, Chicago. Write N.
R. E., 440 S. Dearborn St., Chicago, Ill.

OCT. 5 to 11-Second Annual Radio Show, Con-
vention Hall, Washington, D. C. Write Radio
Merchants Association, 233 Woodward Bldg.

OCT. 17 to 24-Brooklyn Radio Show, 23d
Regt. Armory. Write Joe. O'Malley, 1157 Atlantic
Ave., Brooklyn, N. Y.

OCT- 12 to 17-St. Louis Radio Show, Coliseum.
Write Thos. P. Convey, manager, 737 Frisco Bldg.,
St. Louis, Mo.

OCT. 19 to 25-Second Annual Cincinnati Radio
Exp., Music Hall. Write G. B. Bodenhoff, care
Cincinnati Enquirer.

NOV. 19 to 25-Milwaukee Radio Exp., Civic
Auditorium. Write Sidney Neu, of J. Andrae &
Sons, Milwaukee, Wis.

NOV. 17 to 22 -4th Annual Chicago Radio Exp.,
Coliseum. Write Herrmann & Kerr, Cart Theatre
Bldg., Chicago, Ill.

DEC. 1 to 6-Boston Radio Show, Mechanics'
Hall. Write to B. R. S., 209 Massachusetts Ave.,
Boston, Mass.

New Corporations
Lee De Forest, New York, N. Y., radio, 2,500

common, no par; H. Bogdish, E. F. Meisler, S. D.
(Attys., Fisher & Deimet, 331 Madison

Ave., N. Y. C.)
Magneto Corp., New York, N. Y., electrical

engineers, 1,500 shares, $100 each; 500 common,
no par; ff. Krinsky, F. Balleta. ((Atty., W. A.
Ulman, 25 West 43rd St., N. Y. C.)

Radio Development Corp., Wilmington, Del.,
patents, $3,000,000. (Colonial Charter Co.)

Rojas Electric Co., New York, N. Y., general
electrical works, $5,000; F. A. Rojas, D. Berdon,
E. L. Reade. (Atty., G. Hoerner, 220 West 42nd
St., N. Y. C.)

Briscoe Radio Service Corp., New York, N. Y.,
1,000 common, no par; M. Hoffman, S. Green,
M. Rosenthal. (Atty., M. A. Vogel, 1431 Broad-
way, N. Y. C.)

Electric Power Radio Corp., New York, N. Y.,
500 common, no par; B. F. Crowley, E. H.
Womack, R. H. Taylor. (Attys., Roosevelt &
O'Connor, 120 Broadway, N. Y. C.)

Thomas F. J. Howlett, Philadelphia, Pa., radio
broadcasting stations; $100,000. (Corporation
Guarantee & Trust Co., Delaware.)

Business Opportunities
Radio and Electrical

Rates: Sec a line; IsItotroarix 2 Haim

RADIO-EVERY FAN A PROSPECT; $5 article
easily made; patent rights on royalty or partner-
ship basis. Box 25, Radio World.

frnEnTEW-YORK OFFICE, factory space and
ample capital to finance legitimate business. Box
35, Radio World.

RADIO MANUFACTURER HAS COMPLETED
and in production with a real set at attractive
price; $5,000 needed to market same, with services
of inside man. Box 45, Radio World.

RADIO STORE IN STH AVE. shopping district,
near Grand Central; beautiful furnishings; suc-
cessful business past year; sell with or without
stock. For full information write Box L. R. S.
Room 308, 38 Park Row.

MACHINE SHOP open for additional work, dies,
metal stamping and assembling; our equipment
consists of tool room, power press department,
nickel plating and japaning room. Novo Tool
Corporation, 758 Whitlock Ave., New York.

Subscribers desiring to change their addresses should send in such changes at least
two weeks in advance, because Radio World's subscription list is so large that this
length of time is r'equired for changes.

Subscription Manager, Radio World, 1493 Broadway, New York City.

THE names of readers of RADIO WORLD
who desire literature from radio jobbers

and dealers are published in RADIO
WORLD on request of the reader. Thd
blank below may be aced, or a post card
or letter will do instead.
Trade Service Editor,
Radio World,
1493 Broadway, New York City.

I desire to receive radio literature.

Name

City or town

State

Are you a dealer?
If not who is your dealer?

His Name

His Address

A. Kertes, 5307 Ave. M., Brooklyn, N. Y.
H. Knox, 57 Aspen Grove, Liverpool, Eng.
Franklin Center, R. R. No. 1, Quebec, Canada.
Edward Tanney, 1236 W. Delaware Ave., To-

ledo, 0.
George Chandler, 65 Brown St., Portland, Me.
Ray Hull, 772% Fulton St., San Francisco, Cal.
Smith Brenner, Fruitdale, 0.
S. W. Williams, Huntsville, Ala.
Robert H. Layman, 702 W. 6th St., Blooming-

ton Ind.
?rank Bittner, 81 Irving Place, New York, N. Y.
John W. Watson, 6042 Brush St., Detroit, Mich.
D. McAvoy, 31 Grand Ave., Rochester, N. Y.
R. Liphant, Winslow, Dl.
Geo. F. Randolf, Denver, Col.
K. L. Beane, 127 Washington St., Hartford,

Conn.
Otto Early, Joplin, Mo.
King's Radio Shop, 1639 Anaheim St., Long

Beach, Cal.

RESISTANCE PAMPHLET
"D ESISTANCE COUPLED AMPLIFIERS" is

the title of a new 20 -page booklet, written
by A. B. Cole, one of the pioneers of radio.

A complete description is given of the methods
of using resistance amplification instead of trans-
formers with different kinds of sets, such as
Neutrodyne, reflex, tuned RF and regenerative.
Several full -page wiring diagrams are published.
This booklet (10 cents) is published by the Cole
Radio Mfg. Corp., Bloomfield, N. J.

Bring Your Super
Up To Date

-with a set of Silver -Marshall Two -Ten
(Inter -stage) and Two -Eleven (Filter)
Transformers and a Silver Oscillator
Coupler. Regardless of your super's pre-
vious efficiency, you can increase its am-
plification and general efficiency 15A to 254
times with this remarkable equipment I Each
transformer is supplied with its character-
istic curve on a tag. Set of matched and
charted transformers and $26.50oscillator-Price

Plans for the "Silver -Super"
are now available. This is the set described
in last week's "Radio World.' Designed by
McMurdo Silver, Assoc. I.R.E- Complete
working blueprints, baseboard
layout, wiring plans, etc 50c

Silver -Marshall, Inc.
112 S. WABASH AVENUE, CHICAGO

COMPLETE LIST OF STATIONS
Brought up to date and published

in RADIO WORLD dated May 2. All
American, Canadian, Mexican and
Cuban stations in this issue. 15c
copy, or start your subscription,
with any number. RADIO WORLD,
1493 Broadway, New York City.
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Wright's 3 -Tube Reflex Set

l(Y

RADIO
Storage "B" Battery

IF4Vgis, Lasts Indefinitely-Pays for Itself
Economy and performance unheard of before. Rechargedat a negligible cost. Approved and listed as Standard bymarling Radio Authorities Including Pop. Radio Laboratories, POD.Sci. /nat. Standards, Radio News Lab, Left., Inc. and other im-portant institutloas.

and
Equipped with Solid Rubber byes, an ming-anceear litgnachl.)r I Vusrit twaEsttra heavy glass Jars. Heavy.

NO MONEYy
order is received. Extra Offer: 4 batteries in series (96 volts), $12.76.
Pasheasie=afhtieLlemnptiradge=les. fiver cent discount for

WORLD BATTERY COMPANY
1219 So. Wabash Ave., Dept. 82, Chicago, Ill.

Audeor,,of the Famous World Radio "A" Storage Battery
Prices: 6.4solt. 100 Amp. $12.05: 1E0

Rubber
140 Amy. $25.00.egutpped with Solid Rubber Case.

Wort FOR

STORAGE BATTERIES RADIO
410fTNFAF 6NsAUS:WRIUrS7K078TAT;WJYrifai

The DAVE N
-RESISTANCE COUPLED

AMPLIFIER KIT

The wave of public opinion in favor
of Resistance Coupled Amplification
is firmly established. The

DAVEN RESISTANCE
COUPLED AMPLIFIER KIT
is the most ideal for the Home Set'
Builder to use.
Supplied in 3 or 4 stage Kits with-
out Sockets and Condensers.
Buy of your dealer, the "RESISTOR
MANUAL" It's full of informa-tion on Resistance Coupling.

Price 25c.
DAVEN RADIO CORP.

"Resistor Specialists"
Newark New Jersey

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

(Concluded from page 9)

spring of the second jack goes to the
P post of the third socket.
5 Connect the A plus with the B minus.

How to Tune the Set
The tuning of this set is comparatively

simple, being somewhat similar to thatof the Neutrodyne. The first two con-
trols tune rather sharply, the third beingslightly broader. You may be able to
hear signals even though the set is in-
correctly tuned, but all three circuits mustbe tuned to absolute resonance if maxi-
mum volume is to be obtained. It maytake you a week to learn to tune the setproperly. Then all you have to do isturn the dials and "listen to them roll in."The quality of reproduction is exceed-ingly good, due to the use of a crystaldetector.

Stations within an 800 mile radius comein quite well on the loudspeaker usingonly the first two tubes. Station KFKX,
a distance of 1,200 miles, has been broughtin several times on the speaker using onlythe first two tubes. When you considerthat only one audio transformer was beingused in conjunction with tubes of the 199type, you will admit that this was ratherremarkable. The volume obtained by theuse or -all three tubes was very great.It is not recommended that the noviceattempt to construct this set, althoughthe fan who has had some slight ex-perience in building circuits should haveno trouble.

Trouble Shooting
If, after turning on the tubes, a loudhum is heard it indicates that the crystaldetector is out of adjustment. If a con-tinuous high pitched whistle is heard,try reversing primary connections tothe first audio transformer. If a loudwhistle is heard when tuning in stations,either of the first two tubes may be oscil-lating. Turn the potentiometer arm untilthe entire resistance is included in thecircuit. If, when the potentiometer isturned, the pitch of the whistle does notchange, it is the first tube which is oscil-lating. This may be eliminated by remov-ing three or four turns from L3. If thepitch does change- it is the second tubewhich is oscillating. This may sometimesbe eliminated by changing the adjustment

Reg. Trade Mark

Sterling Five
Highest quality live tube
tuned radio frequency set insolid mahogany cabinet.List Price,

$60.00
Write for free Log Book.
Gibson -Sears Radio Corp.48 W. Boadway, New York

of the crystal detector. If this is ineffec-
tive several turns must be removed from
L5. Of course the set may be stabilized
by connecting the free end of the poten-
tiometer to the positive A post, thus
giving a slight positive bias to the grid
of the second tube, but if this is done the
volume will be reduced. If the volume on
out-of-town stations is poor you probably
have a defective crystal.

RADIO CATALOG FREE
Describes fully the complete line of nabs freqaenay
sets, regenerative sets (licensed under ArmstrongU. S. Patent No. 1,113,140) and parts.

Write for. Catalog Today.
THE CROSLEY RADIO CORPORATION

POWEL CROSLEY. Jr., PresIdost
5904 Sassafras Street Cincinnati. Ohio

--- for amplification

is

SAVE $1.50
ON COST OF NEW
TUBES BY HAV-
ING YOUR OLD
TUBES REBUILT

AT $1.50 EACH
Guaranteed equal to new.
Send us your tubes by
parcel post. We return
them parcel post, C.O.D.,
and try to maintain 24-
hour service.

400 old Colony Ave.
Boston, Mass.

HARVARD RADIO
LABORATORIES

;,

C RANI'S
INTERNATIONAL

11A,Der
Meta Wept Sae grealomel BMW Attu Ise hatWs arm  tie an art au,trilled Wee, Wetade. sedlu thew selteer larewortIke&ehrtstuthellr arreatteh W elietee ese titles, Wellwarelearthe. meanies. sad mom of shower.Motel ewe If MN NNW I. red pad ehmelte at Its. car ass east tree with ow reels
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THE COLUMBIA PRINT
IMO Broadway New York OW

Coming

RADIO WORLD'S
Fourth Annual Vacation Number

Dated June 6, 1925
LAST COLOR FORM CLOSES MAY 25 LAST BLACK FORM CLOSES MAY 26

REGULAR ADVERTISING RATES IN FORCE
Address Advertising Manager, RADIO WO RLD, 1493 Broadway, New York City



May 23, 1925 RADIO WORLD 25

GLORIA ON THE AIR

GLORIA SWANSON, movie star, with her hus-
band, the Marquis James Henry de la Falaise et
de la Coudrey, at the microphone of WGN,
Chicago. She cnswered questions by the radio
fans, many of them relating to her movie life.

(Underwood & Underwood)

Mdi°"W-Write Today
For Descriptive

Folder of

THE HOWARD
5 -TUBE

NEUTRODYNE
This Remarkable Set Has Created a
Sensation Among Radio Enthusiasts.

Beautiful Walnut Cabinet with
Special Howard Neutroformers,
Tube Sockets and Rheostats.

Licrves4.4, U'
dent Radio ktroliz,'

UTROD
?a. ,,,,0arc, 101.1.4

I9Z3 and AAI/
,"5(kaeo,4

Othtzt POW* tiwtre4

HOWARD MFG. COMPANY
451-469 E. Ohio Street Chicago, ILL

A SURVEY OF 1 -TUBE DX SETS, by Liam.
Peter V. O'Rourke. Seven circuit diagrams. Great
material for DX fans. Send 15c for April 11
isms. RADIO WORLD, 1493 Broadway, New
York City.

THE OFFICIAL LIST OF STATIONS
is the United States, Canada, Cuba, etc., with
list of station slogans, was published in May
issue. Send ISo for oopy to RADIO WORLD, 1493
Broadway, New York Clty.

JOIN THE A. B. C.
A B. C. stands for the American Broad -

Ili cast Club. Join it today. It involves
no dues or payment of any kind, and no
obligations. It was founded by RADIO
WORLD simply to unite the broadcast
listeners and radio fans in general in a
common bond to promote their welfare as
occasion requires. Send your name and
address to A. B. C. Editor, RADIO WORLD,
1493 Broadway, New York City.

Raymond Herr, 1817 Webster St., Ft. Madison,
Iowa.

Herbert Slopard, 143 Homes Ave., Dorchester,
Mass.

A. Kertes, 5307 Ave. M. Brooklyn, N. Y.
Clement Pack, 131 Broad St., Menasha, Wis.
Maurice Sues, 461 Toyco St., Menasha, Wis.

A. B. C. Editor, RADIO Woltz.%
1493 Broadway, New York City.

Please enroll me as a member of 
the American Broadcast Club.
Name
Address
City or Town
,State

James E. Boyd, 236 East 218th St., New York
N. Y.John Guesh, Route I, Beaverton, Oregon.

Robert Lipant, Winslow, Ill.
David Winkler, 633 Northampton St., Bangor,.

Pa.G. A. Starke, 123-25 E. 4th St., Cincinnati, 0.

Good Radio Reception All Summer

A Perfect Antenna At Last
"Hear As You Have Never Heard Before"

Power Line Interferences Absolutely Eliminated, Making
Broadcast Reception a Pleasure and Not a Pain

The Kane Antennae absolutely elimi-
nates all power line interferences, elimi-
nates over 50 per cent of static and
squeals from reradiating sets. No spe-
cial poles required. Will hang in the
same place as your present antenna.
Can be erected in thirty minutes.

You know that leaky power lines
cause more interference with broad -

AND THE PROOF?
READ [HIS LETTER

218 S. Center Street,
Casper, Wyoming,
April 27, 1925.

Gentlemen

Some time ago I received one of your
Antennae for a Super Het and have tried it

cast reception than all other sources out both on a Super and on a set using a
of interference. ground (I built a Counterpoise according to

your plans) and I can truthfully say it does
all you claim and more too.

am using this at my place of business in
the heart of the down town district where it
has been almost impossible to get reception
due to the terrific power leakage, and even a
Radiola Super could not cut it out.

2. Weak signals can be heard which would
never be received on any single -wire aerial.

3. All power noises are eliminated, making
broadcast reception a pleasure and not a
pain.

4. Static and reradiating squeals are cut in
two.

5. The worst possible locality is changed into
the finest kind of locality for broadcast
reception.

6. Last, but not least, any radio receiving set,
no matter what the make, becomes a better
receiving set when hooked on to a Kane
Antennae.

WHY CONTINUE TO SUFFER
FROM POWER INTERFERENCE?
Here are six reasons why every radio receiv-

ing set should be hooked on to a
KANE ANTENNAE

1. The strength of signals is increased because
the Kane Antennae filters out all extraneous
noises. I am getting better reception here than I do

at my home where there is no interference to
contend with.

You cannot realize what it means to get
good reception now, as I have never been able
to make any kind of demonstration before.

Thanking you again, and assuring you that
I ant a big booster for the Kane Antennae,
I am

Very truly yours,
WATSON RADIO SHOP,

(signed) A. M. Watson.

SEE FOR YOURSELF JUST WHAT THE KANE ANTENNAE IS

We will sell you working drawings with instructions for erecting this wonder-
ful Antennae for a dollar bill. If after looking over the drawings you decide
you would rather have a factory -built Antennae than build one yourself, we
will take back the drawing and allow you full purchase price on an order for
an Antennae.
The Special Kane Antennae for Radiola Super-Hets $6.50

The Regular Kane Antennae for all other sets that use a ground con-
nection $13.00

Working Drawings with Instructions for Erecting $1.00
(Stamps Not Accepted)

Postpaid to any part of the United States, or sent C. 0. D. when 25 per
cent of price accompanies order.

THE KANE ANTENNAE COMPANY
(Dept. W.) ABERDEEN, WASHINGTON

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer. Send 15c for May 2 issue,RADIO WORLD.

A 3 -TUBE REFLEX FOR THE NOVICE, by THE BLUEBIRD REFLEX 2 -tube earphone
Feodor Rofpatkin. Schematic and picture din- marvel by Capt. Peter V. O'Rourke. Send 15e for
grams, panel and assemWO bly. Send 15c for March February 7 issue. RADIO WORLD, 1493 Broad -
28 imue RADIO RLD. way, New York City.
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Expert Analyzes Coil Action

FIG. 3-A sketch showing the voltage and amper-
age cycle in phase.

(Concluded from page 6)
duced, viz, when the lead-in or ground
is near a telephone or A. C. lines, which

Famous for Quality and Swim
Amplitron Tubes
Beaded 0. Sles IIonia v.
List Moe

Bead to year eld awl Swat wt Taboo -
We will mad Tsai new AMPL11150N-
any medal -e4 52.59Dealers aid Jobbews-WrIt few DiemMts.
Pennant Radio Laboratories
Dept. R.W., 23 Sentra! Ave., Newark. N.J.

WRITE FOR

NEW CATALOGUE
Home of Semi-Aseembled Kite

THE RADIO SHACK
55 Vesey Street Dept. E-154 New York

RADIO FANS-
Eseh station's
at  plane.. But only see
at a time. Ns eye strain-
no eenfuelen - oempatt -
prsetleal.

iersry Send I0. In sells sr stamps
far our Radis Station

ScY4141°N RE"',
-`0%.

Recorder.
E. R. Products Co.

133 Lehigh Ave., Newark, N. J.

Static
-HOW TO KEEP STATIC
OUT OF YOUR RADIO -
NEW COPYRIHTED PLAN. $1.00

LEON LAMBERT
WICHITA, KANSAS

FAHNESTOCK CLIPS
"Popular Wherever Radio Is Used"

14 Sizes in Beautiful Display Case
Dealers, write for big money-

making proposition.

FAHNESTOCK ELECTRIC CO.
Long Island City, L. L

Radio and Other Technical
Books You Need

Radio Teleuritich and Telephone Beeelvers ter
Beginners $ ,75Design Data ter Redlo Transmitters and Rs-
nelvers--M. B. 8Ioepper .75

Wireless in the Home -De Forest .15
Commercial Type Radlo Apparatus -M. B

Sleeper .75
A 13 S of Vacuum Tulies--Lewls 1.59
Oporatten of Wirsiem Telegraph Apparatus .35
Lessens in Wireless Telegraphy .55
Radio Heekspe-M. B. Sleeper .75
ConstruetIon of New Type Trans -Attest!'

Resolving Sete -M. B. Sleeper .71
1922 Consolidated Call Book .59
How to Mate a Standard G W Set .94

Any beak sent so receipt of prles. postpaid 20%
dissonant se any two hooks of Gams title. Tis whsle
Ilet of II hawks seat for

$6.45
THE COLUMBIA PRINT
1493 Broadway, New York City

C

FIG. 2-A diarammatical sketch of a lagging cur-
rent. The arrows indicate the direction in which
the voltage cycle and the ampere cycle go, both
in opposite directions. The peculiar letter be-tween the angle is called "alpha."

it shouldn't be, but which can't be helped
sometimes.

Questions
1. Where does inductance occur?

Why?
2. What governs the amount of in-

ductance in a circuit?
3. Describe induction in detail.
4. What is inductance used for?
5. Can we have inductance elsewhere

than in a coil?
6. What is inductance?
7. Do we have inductance in a con-

denser?
8. What type of inductance is a coil

and how is it distinguished from any other
inductance?

THE BABY PORTABLE
(Concluded from page 11)

get the polarities wrong, was to connect
the terminal of the primary that ordinarily
goes to ground, to the aerial instead, thus
making it easy to connect the beginning
of the secondary, right next to it, and
sometimes marked G. to one side of the
grid condenser. Therefore the like poten-
tials, in this case high, were not only to-
gether but were conductively coupled.
Next I connected the remaining terminal
of the primary to ground, although that
terminal was marked for aerial, and
joined the remaining end of the second-
ary to the A positive. The condenser was
joined with stator plates to the coil side
of the grid condenser and rotor plates to
positive A. The open side of the grid
comtenser goes to the grid and the fixed
leak is placed  across the condenser, in
mounting clips provided on the con-
denser.

One terminal of the tickler L3 (see Fig.
2, last week) goes to the plate or P post
of the tube, the other side terminal of
the tickler to one side of the .005 mfd.
bypass condenser and simultaneously to
the second from bottom prong of the fila-
ment -control jack. The B battery posi-
tive is connected to the frame or right
angle of the jack. Thus when the plug
is inserted the end of the tickler and the
B battery positive are connected to the

S. HAMMER RADIO CO.
303 Atkins Avenue, Brooklyn, N. Y.

Please send me FREE, Your NEW
RADIO CATALOG

Natne
Address
City State

FILL OUT AND MAIL

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer. Send 15c for May 2 issue,

RADIO WORLD.

LIST OF PARTS
One 7%x5" panel.
Two Eby posts.
Three K -K knobs.
One Bruno No. 99 coil.
One La Cault condenser, straight-

line frequency, .005.
One Dublier No. 640G .00025 grid

condenser.
One 2-meg. Daven grid leak.
One .005 Dublier No. 601 condenser.
One WD 11 Alden Na-aid socket.
Two feet 3 conductor McAvoy

Cable.
One No. 4 Saturn jack.
One pair Towers phones.
One Saturn plug.
One WD 11 tube.
One General Radio 10 -ohm rheo-

stat.
Two 763 Eveready B batteries.
One Red Seal dry cell.
One wood case as directed.
Bus Bar, etc.

phones. A battery positive is connected
directly to F plus of the socket, the vari-
able condenser and coil connections there-
to already having been made. The mov-able of shrdluetaoinshrdluetaoinshrdlunun
able arm of R1 (usually making contact
anyway with one post of the rheostat)
goes to the top prong of the jack. Thesecond prong from top goes both to Aminus and B minus. So does the openside of the bypass condenser. That com-pletes the wiring.

SPECIAL I Tlimn°n's! Sodion Tubes 2.75Wrtte me your RADIO wants. LowestPrices. Immediate Delivery.
All Bruno' Parts and standard merchan-dise In stock.

GEORGE'S RADIO SHOP214 ST. NICHOLAS AVE. N. Y. CITY

THOUSANDS OF BARGAINS
FACTORY GUARANTEED MDSE. BY MAILGenuine New Radiotron or Cunningham TubesIIV-199-200-201A-WD-11-12

$2.390299 -100 -901A -C11-12
Fresh Burgess or Eveready "B" Batteries2255 Volt large also $1.08-45 Volt $5.00 size $3.38Write for Free new Complete Catalog onSets and Parts

STONE ELECTRIC CO., 714 Pine St., St. Louis, Me.All Mdse. F.O.B. St. Louis, Mo. Dept. W

HERCULES
AERIAL MAST

20 Ft. Mast 510
40 Ft. Meat 825
60 Ft. Mast 045

All steel mastruotlon, complete
with guy wires and masthead
Palley. We Day the freight.
8. W. HULL & GO., Dept. ES
2048 E. 78th St., Cleveland 0

Write for
literature

and
FREE

Bluoprhat

GEM TUBE
A Guaranteed Radio Tube
Within Reach of All

Every tube guaranteed. A tube
for a dollar of $8 value. A
trial order will eonvince yon no
it has thousands of others.
Bend your order. et once.
Orders sent C.O.D. parcel pest.
Typs..20IA

TYPe..199
Type..200 .00
Type.. I 99A EACH

(with standard ham)
Dealers, Write for Discounts
GEM TUBE CO.

Dept. W, 200 Broadway
New York City
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A Home -Made Fixed Crystal

FIG. I (top). The parts required for making a
fixed crystal detector are: One piece of steam
gauge glass tubing; one crystal; small
quantity of No. 00 steel wool; tour
clips for mounting; screws; two end cups taken
from an old cartridge -type fuse. Fig. 2 (center).
Fill one end of the tube with steel wool about
half way. Fig. 3. Insert the crystal as shown.

TWO sons of Italy and a Cockatoo-the Neapolitan
Trio-announce the arrival of Spring over the

microphone of WGY, Schenectady, N. Y.

The New Type 54

MONOTROL
Reg. U. S. Pet. Off.

Grimes Inverse Duplex System
The only set that has 3 stages of tuned radio
frequency ON ONE TUNING DIAL.

23 Other Important Improvements
Write for booklet "W." It's FREE.

SLEEPER RADIO CORPORATION
434 Washington Street Long Island City, N. Y.

THE OFFICIAL LIST OF STATIONS
in the United States, Canada, Cubs, etc., with
list of station slogans, was published ho May 2
issue. Sepd lie for copy to RADIO WORLD, 1493
Broadway, New York City.

HOW TO BUILD A NEUTRALIZED LOOP,
by Frank Freer. Send 15c for May 2 issue,
RADIO WORLD.

FIG. 4-Fill up the other end of the glass tube
with steel wool. This makes it possible to touch
a great number of sensitive spots at once. Fig.
5. The metal end caps are placed on after making
sure that enough steel wool has been placed in
the glass tube to "spring" against the crystal
and and caps, thus making good contact. Fig. 6
shows a method of mounting clips to hold the
completed unit, which resembles a Myers tube.

TIPS ON TOOLS
(Concluded from page 5)

ing attachment (Fig. 7) and scratch lines
drawn where the circumference meets the
result is a straight line right across the
center. (Very useful in laying out shaft
holes.) A grained surface (Fig. 8) is made
on a panel of Bakelite or other material
by wrapping sandpaper around a block of
wood and rubbing the surface back and
forth. Do not rub sideways or in a circle.

Free
Book

of
',41.4er

a

At 10emo
ItEXPERT

EARN
$50 to $200 a Week
Send forme big FREE RADIO BOOK right now!
See how

waitingderful
:.seam makmg oppor-

tunities are for YOU Trained Expert
the livest, fastest growing Big Pay field in

the world-RADIO!
Superdon Radio Set FREE

Long distance -powerfulsuper select-
ive radio set FREE to v ry student

who acts sow! Not acenteesetra charge.
Write Today for full particulars and

proof that you can succeed quickly in the
tag pay business of Radio; also how to get
the wonderful Twin Superdon set without

cost. Write at once-Nowt No ohltgatmn.
I. J. Mendels, American Radio En:¢nteers646N.Michigan Ave., Dept. 84 ,n,"80.

OPERATONE
RADIO
TUBES
Guaranteed

OPERATONE

201 A

U

the Best
Type 201A
Type
Type

200
199

199 with
$ 1

Standard
Base EACH

Type WDI2, $1.25
Mail Orders FBled.

Dealers, Jobbers,
Write for Discounts

TUBE CO.
Room 411

324 West 42nd Street, New York City

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15e for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

For Hayden's "Baby Portable"

Junior Coil. Price $5.50

FREE -1 pkg. Bruno Engravings with
each kit.

LIST OF PARTS FURNISHED
1-Bruno 99 Junior Coil
1-03 Junior Coil
1-Laca.ult Condenser
1-Dubiller No. 640 Grid Condenser
1-Dubilier .0005 By-pass Condenser
1-No. 4 Saturn Jack
1-Bruno WD11 Socket
1-Drilled Panel
1-2 meg. Grid Leak
2-Kurz-Kasch Control Knobs
1-6 ohm Bruno Rheostat
Bus Bar

FREE-Catalogue of 1000 Bargains

Complete Kit for 2 -Con rol
"Diamond of the Air"

$41.50
With Loop $413.50

B. C. L. RADIO SERVICE CO.,

Wound on Quartzite.
Tunes from

175-575 meters with
.0005 condenser.

Complete Kit

S13.95
(including drilled panel)

Complete Kit for
1925 Superdyne

$39.50

220 Fulton St., New York
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IF YOUR INVENTION Is new and useful It Is
patentable. Send me your sketch. Z. H.
POLAOHEK, ye Wall St., New York.

MINIffill Rep. Patent Attorney-EngInser

Far Maximum Amplification Without
Distortion and Tube Noises

me the well known
Como Duplex Transformers

Push -Pull
Send for Literature

COMO APPARATUS COMPANY
4-48 Truant Street Boston, Mass.

ACME POWR-BEE
Batter Than "B" Battery

NO HUM NO NOISE
aesthete the met et radio. At year dealer's or writs.

THE ACME ENGINEERING CO.
Dept. S LOUISVILLE, KY.

Dealers writs for big sales proposition.

"A THING OF
BEAUTY AND A
JOY FOREVER?

5-TUB.E $50TYPE 5A

AmerIsm Interstate Radio
181 amass -Mb St., N. Y. 0.

EUREKA
DIAL POINTER
IOe Eaoh-Nlokel Finish

Dealers Display Card.
$6.26 Net

Obtain at your dealer's
.r sample mailed upon

meant of stamps.
-0. W. BUTTS. INC.

42 Hedden Plata
East Orange, N. J.

Recent Back Numbers of
Radio World

may be obtained by goading 1.11 cents la
otamPli or cola for melt Mime desired.
Address Circulation Manager, Radio
World, 1493 Broadway, Mew York City

HOW TO BUILD A NEUTRALIZED LOOP
by Frank Freer. Send 15c for May 2 issue
RADIO WORLD.

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

ONE STAGE OF TRANSFORMER AF, two of
resistance AF. Send 15c for April 11 issue of
RADIO WORLD.

The Realistic Source
REDuiLT THIS

SET FIVE TIMES
tor CANT GET
THAT ANNOY/NG-.
WHISTLING. Our !
WONDER voNAT

iT /5?

BROADCASTING
STAT ION

Speaker That Works From
Crystal Set Invented

ST. LOUIS.
A NEW loud speaker capable of render-

ing sounds from an ordinary radio
crystal set almost in the same volume as
given at the sending point was demon-
strated at the convention of the American
Institute of Electrical Engineers here.
The instrument was demonstrated by en-
gineers of the General Electric Company
who developed it.

In perfecting the device they discarded
the horn, and in place of a diaphragm a
flexibly supported paper cone is used to
reflect the sound. A flat board, known as a
"baffle board," placed in front of the cone,
it was said, tends to abolish the resonances
and metallic sounds found in ordinary
diaphragms and horns and other loud speak-
ers using paper cones.

MICRO SUPER JACK
THE Micro Super Jack, manufactured by the

H. W. Berns Co., 672 Broadway, Brooklyn,
N. Y., is a substantially -made instrument recent-
ly put on the market and embodying the best
principles of jack construction. The springs
are phospher bronze, terminating in cupped lugs,that are in stepped formation, thus being easy
of access with soldering iron and reducing the
capacity effect. The contacts are silver and the
insulation is radion. The jack may be mountedon from %" to 5/16" panels. It is a single -mount instrument, with an attractive bevellednickel plated washer reinforcing the sextagonal
screwhead. Single and double -circuit jacks are
available.

(Tested and approved by RADIO WORLD)

THE BLUEBIRD REFLEX 2 -tube earphonemarvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-way. New York City.

MAHOGANITE
and BLACK

RADION PANELS
DIALS, KNOBS, TUBINS, SOOKETS

RADION LOUD SPEAKER HORNS. ETC.

"THAT SPECIAL SIZE" FOR YOUR
PHONOGRAPH, PORTABLE OR SUPER

ALL STOCK SIZES
WHOLFSal E RETAIL

Send for Complete Price List

New York Hard Rubber Turning Co.
212 Centre Street New York City

The LARGEST RADIO STORES ha AMERICA

Ho ok-ups/
Jill the latest and
best "lats. in our new

RADIO CATALOG

MO abet Sadie Cataleg Is -
dudes swab complete

assortment of the beet and
latest Knock -Down Hits, Parts
and &memorise. Yon need
this book-Write for Tom
FREE eopy todsyl
We Save You Money!
Our bu:r.... Is to buy no mans -
torturers' and government surplus
Meeks, jobber and dealer bank-
rupt steda-but only brand-new,
fully guaranteed, nationally ad -
verified apparatus. Our astalmue
crammed with bargains.

Il cHICAGoNAOREsi I

---aAIGE groC gawmi
sT

509 So. State St., CHICAGO, ILL., Dept. R.W.9

Mailing Lists
Will help you increase sales
Send for FREE catalog giv-kor

Mootorabo4FrIceson cilasatfied names
National, Sea're:Leav1=1.7.,
Pre! essions, Business Finns.

99 Guaranteed9 % iy f 5 each

SUPERDYNE FANS
ATTENTION!

Send $1.00 currency to W. S. Logan, 262Lawton Avenue, Atlanta, Ga., in return forwhich will send you a list of suggestions forimproving the Superdyne. This should interestfans who cannot use outside aerials. No re-wiring necessary, and inexpensive. Try it.

Fourth Annual Vacation Number
RADIO WORLD

Dated June 6
Last color form closes May 25. Last black form closes May 26.
Hundreds of thousands of radioists or potential radio fans will be going to the country within the coming fewweeks. This issue is intended for their guidance in buying radio sets and parts.
RADIO WORLD dated June 6 will be our Fourth Annual Vacation Number, and will contain special summerfeatures, service articles, illustrations and warm weather helps by experts.
The regular advertising rates in force: $300 per page; $150 half page; one-third page (1 column) $100; one -quarterpage $75. $10 inch, 75c per line. Times Discounts.
If you want to increase your summer sales among radio fans who actually buy radio goods during the summer, besure to be represented in RADIO WORLD'S FOURTH ANNUAL VACATION NUMBER.

Wire, write or phone for space in this Business -Increasing Number.

Advertising Manager, F. S. CLARK, 1493 Broadway, New York CityPhones: Lackawanna 2913-1971
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Amateurs Reduce Interference
by Co-operative Plan

HARTFORD, CONN.

Vr
IGILANCE committees designed to re -

V duce interference in radio communica-
tion have been formed by the traffic de-
partment of the American Radio Relay
League and are already functioning in a
number of communities in the United States.
These committees are designed to promote
local co-operation between broadcast listen-
ers and amateur radio enthusiasts.

These committees consist of three trans -

EVERY SET BUILDER
NEEDS
THIS 3111F"

"horsing Bus -Bar Union"
Makes for quick assembling. Repairs

can be made by using Mersin& Bee -Bar
Union without taking set apart.

Assemble round or square Bus -Bar and
solder three wires at a time. Order No.
1 for No. 14, No. 2 for 12 wire. Send
2.5 cents for enough for building one set,
or ten dozen for $1.00.
Newark Watch Case Material Ce.
15 Ward Street Newark, N. J.

DISTRIBUTORS WANTED

ONLY THREE TUBES
and It is the equal of any flve-tube set ever built

It has selectivity and volume equal is any Super-
heterodyne or Nenirodyne.

It has brought In Honolulu. Paris, London and
ether foreign stations on a loud speaker.

It gets distant stations while a 500.watt statism
only three blocks away Is broadcasting.

Any novlee eon build one sumeasfully from ear
diagrams with complete instructions and spetlal sail.

PRICES
Diagram instructions and coil S5.00
Three -tube instrument ready to use 50.041

Build er buy one of these wonderfully sensitive
instruments and you will want no ether.

All goods shipped prepaid.

S. A. TWITCHELL CO.
1030 WESTERN AVE. MINNEAPOLIS, MINN.

mitting amateurs, who are members of the
League, a representative local broadcast
listener and a representative of the press.

According to QST, official organ of the
American Radio Relay League, these or-
ganizations will "solicit interference re-
ports from the public, will endeavor to
identify the causes of interferences experi-
enced and cure them, and, when the causes
are beyond their control, explain to the
aggrieved parties what they are.

The committees will also be able to exer-
cise the necessary influence upon violators
of law or flagrant interference, should any
be encountered.'

Romance

AREAL radio romance has resulted
in wedding chimes and Arthur Mur-

ray, whose voice over the air has carried
Broadway dance steps into the parlors
of the Middle West, is absent from broad-
cast circles for a few months. In fact
just now he is in Europe with his bride
who was Katherine Hazel Kornfelder, of
No. 68 Borraem Avenue, Jersey City, N.
J. To make it a real radio wedding, for the
couple met in the broadcasting studios,
Joseph M. Barnett, director of WOR, who
introduced them, was the best man.

Straight -Line Condensers
WHEN a condenser is said to be

straight line, little is meant unless
some information is imparted on the nature
of the straight line ; that is, whether it has
to do with capacity, wavelength or fre-
quency. Most condensers are manufac-
tured for straight line capacity. This
means in effect that the capacity is cali-
brated against the dial setting.

When tuning more than one circuit
simultaneously, it is essential that con-
densers be uniform and synchronous in
variation throughout the entire change of
rotor with respect to stator. Any slight
discrepancy that may exist between any
of the tuned circuits due to either change
of apparent inductance and capacity will
cause a phase change difference with re-
spect to the tuned circuits and thereby

cause a drop in anwlilicalion due. 1,,
doresonating conditions.

S -U -P -E -R -D -Y -N -E
SPECIALISTS

Thu From,. Wallace Low -Loeb Coll for Supordyno, $7.50
Thu Elowellinn Condonusr for Bupordyno $11.00

Supordyne Advloo Free, Neil Orders Solicited.
WALLACE RADIO COMPANY, Inc.
135 LIBERTY STREET NEW YORK CITY

READY
Radio Batteries

-they last longer

THE ASTON CARD INDEX
RECORD YOUR RADIO STATIONS

Sepyriatit
1924 by
S. T. Aden
& Son

Telephone
FraeltlIn
2149

$3.00
Complete
Poet told

100 Oarde Mahogany Finish or Oak Cabinet, and
In Dividers. A Useful Amatory to Any Set.
Olve Hann of Set and Sketell of Dial Arremmoieot.
Postpaid en fl000lpt of Cash or Money Order.

Doelore Write fen Terms.

S. T. ASTON & SON
114 WORTH STREET NEW YORK OITY

DEALERS
We are distributors for the entire
BRUNO line; as well as many other
standard well known and advertised
lines.

Write in for attractive discount.

Great Atlantic Radio Co.
218 Fulton St., New York

KITS
Before you buy that Kit, write
for our prices. We will save
you money.

$1750 Freshman R. F. Kit ISM
A Limited Number at Thlo Prise-Order New

All Standard Kite In Sleek

George C. Sproule Pnilgadeipnllixth Pat

Two -For -Price -of -One Subscription Blank
For NEW RADIO WORLD Subscribers Ordering NOW

Radio World has made arrangements
-To offer a year's subscription for
any one of the following publications

-with one year's subscription for RADIO WORLD
-RADIO NEWS or
-POPULAR RADIO or
-RADIO BROADCAST or
-WIRELESS AGE or

-RADIO DEALER or
-RADIO JOURNAL or
-RADIO (San Francisco) or
-BOYS' LIFE

This is the way to get two publications
-for the price of met
-Send $43.00 today for RADIO WORLD
-for one year (regular price
-for 52 numbers)
-and select any ono of the other
-eight publications for twelve months.

-Add $1.00 a year extra for
-Canadian or Foreign postage.
-Present RADIO WORLD subscribers
-can take advantage of this offer by
--extending subscriptions one year
-if they send renewals NOW.

RADIO WORLD'S SPECIAL TWO -FOR -PRICE -OF -ONE SUBSCRIPTION BLANK
RADIO WORLD, 1453 Broadway, New York City.
Enclosed find $6.00, for which send me RADIO WORLD for twelve months (52 numbers), beginning
and also without additional cost, Radio News, or Popular Radio, or Radio Broadcast, or Wireless Age, or Radio Dealer, or Radio Journal, or $10.011for two yearly subscriptions.

Indicate if renewal.
Offer Good Until Street Address
May 25, 1925

Name

City and State
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RESULTS
What Results Have You Obtained

from Circuits Described in RADIO
WORLD? State name of Article and
Date of Issue. Address Results Edi-
tor, RADIO WORLD, 1493 Broadway,
New York City.

RESULTS EDITOR:

Y FIRST 1 -tube set, shown in the
IT I photo, was built by me, under the
direction of Miss Pauline Wenting, of 127

WANTED IN EVERY
LOCALITY

As agent W aeD Blltraebs Master Zeiss Reeetras
to dealers, ea ear slits which allows the dealer to
B rake tranuaw profits equal winter orcrIlta.

The rowlvor with the "Guaranteed Best Tose
BILTMORE RADIO COMPANY

Boston $s, Mam. Put B.W. 94 Sr... St.

Radio Tubes Exchanged
Semi us your old tube-any make-any son-
dition-and we will send you a Brand New
Guaranteed Tube, of whatever type you
require (excePt W1)11), for
$1.75. All ehipreents by 10-

$1.75aired Parcel Post C. 0. D.
Send no money-order today. 0.0.D.

D -R -C RADIO CO.
311 S. LaSalle St. Chimps, III.

For Battery, Antenna and Ground Leads-

Jones
MULTI PLUG

THE STANDARD SET CONNECTOR

HOWARD B. JONES
618 S. CANAL STREET CHICAGO KENNETH C. SLOAN and his 1 -tube, 1 -controlset, built on plans described by Capt. Peter V.

O'Rourke in RADIO WORLD, issue of Dec. 6.

SUMMER SPECIALS
Roberts 4 -Tube Knockout Kit
Well-known 5 -Tube T. R. F. Set
Hammerlund .0005- Condensers
Acme D. Coils
Ekko Stamp Albums
Brach Soldering Irons
Crosley Musicone Loud Speaker
Jewett Superspeaker
Little Gem Head Set
Bend fgr our free summer special folder on sets and parts, Real bargains on standard partsend sets. Your opportunity to save money.

$4230
29.50

4.00
9.75
0.95
1.65

13.95
21.95

2.50

LIBERTY MAIL ORDER HOUSE
Dept. S-160 HO LIBERTY STREET, NEW YORK, Ns Y.

FILL OUT AND MAIL NOW
SUBSCRIPTION BLANK

RADIO WORLD
RADIO WORLD

Please send me RADIO WORLD for
please find enclosed $

SUBSCRIPTION RATES:
Single Copy $ .15
Three Months 1 SO

Siz Months 3.0(.1

One Year, 52 Is.uea 6 00
Add $1.00 a Year for Foreign
Postage; 50c for Cana,tian P, et
ge.

1403 Broadway, New York City
months, for which

No. El Molino Ave., Pasadena, Cal., (a
subscriber to your paper). The article by
Capt. Peter V. O'Rourke in the Decem-
ber 6 issue of RADIO WORLD was followed
in the work. This is a 1 -dial DX set. Itis a dandy. Volume is almost enough to
operate a speaker on the one tube. I use
301A tube, three 1% -volt dry cells.

KENNETH C. SLOAN,
(Nine Years Old)
127 No. El Molino Ave.,

Pasadena, Cal.
* * *

RESULTS EDITOR:

H ERE is a photo of a set I built to
carry from place to place in the auto.

It is the Bluebird Reflex by Capt. PeterV. O'Rourke in Feb. 7 issue. The set is

efei)erat
sm.wdRADIG,'a

Federal Telephone
Buffalo,

Over 130 standard
radio parts, eachbearingthe Federal
iron -1 ad perform-
ance guarantee.

Write for Catalog
& Telegraph Co.
N. Y.

Teited avid approved by Radio World

"TRI -TUNER"
Build Your Own Set!
Use Arc Rad Products.
A Three -Circuit Cad, all
Litz wound on natural
bakelite.

POSTPAID $3.00
SENT

Panel shield iiuul haok-
ups Included Fahne.stock clips used.

Eliminate Soldering

ARC RAD PRODUCTS
48 South 7th Street Newark, N. J.

EVERY PRODUCT GUARANTEED

"HOW TO MAKE-"
The following constructional articles haveappeared in recent Issues of RADIOWORLD
Sept. 6, 1024-A siraplitied NeutrodYne withGrid Biased Detector, by J. E. Anderson.A Low - Lass Ware Trait, by Brewster

Lon.Nov. 15-.A Sturdy Lose- Loss Coll, by Lieut. P V.O'Rourke. An Ultra 2 -Tube Receiver, beByrt C. Caldwell.
Dec. 6-A 8 -Tube Setter -Heterodyne Cohn aTaximeter, by J. E. Anderson. A 11 Coilby Herbert It. Hayden.Dee. I3-The World's Amplest Tube Set, byLieut. P V. O'Rourke.
Dee. 20-A I -Tube DX Wonder, Rich In Tone.by Herman Bernard. An Illtetehellaell bin De-tector. by Chat, AI. White.Dee. 27-A 2 -Tube V arlometer get, by Lieut.P. V. O'Rourke.
Jan. 3, 1925-A 8 -Tube Portable That Needs NoOutdoor Aerial. by Abner J. Gelula.Jan. 10-A Low Loss DX Inductance, by HerbertE. Hayden.
Jan. I7-A $25 1 -Tube DX Wonder, by Abner J.(Sala la.
Ian. 24-A Selective $15 Crystal get, by BrewsterLee. A V nriometer Tuned Relics, by AbnerJ Oeluls An 118 I -Tube DX CI reuti hotthe Beginner. by Fecalor Aorta [kin.
tan. 31-.4 Trloyount Inenta I 2 Tube get. t, II F.Wright. An Experimental Reno by ListerP O'Rourke.
Feb. 7-The Bluebird Reflex. by Lieut. P. VO'Rourke. A Et Hotne .51 a dr Loudspeaker, by

Herbert E. Hayden.
Feb. 14-A Soper -Sensitive Receiver, by ChaoH. EL White. A Honeycomb RFC for DX,by Herbert B. HaydenFeb. 2 I-A 1 -Tube Reflex for the Novice, beFood.' Rofpa th In. A get for ProfessionalFolk, by Li eu t P V. O'Rourke,. A Honey-comb errata] R eeel er, by Raymond B. Wailes.Feb. 28-A Bel That Does the Moat Puselble With6 Tubes. by Thomas W. Benson. ThreeResistance Pt a g es of AF on the 3 -CircuitTuner, by Albert EA.,- in Son.Mare', 7-Storage 11 Rttery. by Herbert S.Hayden. Benson's Super -Iletcrodyne.
Month I4-The Retlexed 5 -Olt-cult Tuner That YouCan Lag, by Herman Bernard.March 21-A Vartable Leak. by Herbert E.Hayden. A 4 -Tube, 0 -Control Bet That Getsthe Most DX. by ',lent P. V. O'Rourke.Mereh 28-The Improved DX Dandy Set, byHerbert E. Hayden. A 3 -Tube Reflex for theNotice. by Vendor Rofpatklu.
April 4-The Diamond f the Air, by HermanBernard. What the Nevi Bodkin Tube Is, bySidney E. Finkelstein Pets for lose DXDevotee, by Lieut. P. V. O'Rourke.April I I-Audio Hookups for Pine Volume andQuality as Well. by Brewater Lee. The Cellsfor The Diamond. by Herman Bernard1 -Tube Distance -Getting hurts, by Lieut. V. P.O'Rourke.

Any sepy 18s., Any 7 copies. 81.00. TIN waste21 copies for $3.00, or start subscription Witt anyIssue. Radio World, 1498 Broadway, N. Y. Pity.
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ANOTHER O'ROURKE

SET A WINNER
made up of two National Vernier dials,
Federal rheostat, two C299 tubes, general
Radio condensers, General Radio Trans-
formers and tube sockets ; All American
radio -frequency transformer, De-tex- t

crystal. The coupler is a basket weave
and the plate coil diamond weave.

The cabinet measures 16" lone, by 94"

NEUTRODYNE KIT $19.75
Complete kit of licensed Nestredyne Peed irillealmit
panel, tube sooketc rimestate, leek, teed coadeasers
and grid leek. Neetrofermers oompiete with varistas
sandmen and neetrodone. RvarY Pare Included seen
to mews and wire. Bea read )Las.
teed No Mosey Order by Palserd

Pay the Postmen
RADIO SURPLUS STORES

HELENA MONTANA

PANELs,--....-FOR PRESSLEY, SUPERDYNE,
"DIAMOND OF THE AIR," ETC.
CUT, DRILLED AND ENGRAVED

Cortlandt Panel Engraving Co.
81 Cortlandt Street New York City

high and 6314 deep inside. The baseboard
measures 16x5%".

The first night I used the set I received
1,000 miles on the phones with outside
aerial. I have used the set with a small
loop for locals, working a loudspeaker.

I hope to get a lot of pleasure with the
set this Summer, as it is very clear and
just right for earphones.

I am well pleased with your magazine
and read it every week -end.

W. E. OSBORNE,
123 Broadway,

Cambridge, Mass.
* * *

RESULTS EDITOR:

T Frank Freer that I wound the
neutralized loop, as explained in his

article in the May 2 issue. It is a dandy,
I am glad he gave the information, and
so clearly, too. I have several other loops,
but this is the best yet.

H. K. MAYER,'
Fort Collins, Col.

WRNY to Go on Air
at Hotel About June

STATION WRNY expects to add its
voice to the Metropolitan area, June 1.

"Radio News," edited by Hugo Gernsback,
sponsors of this newest station, which is
located on the eighteenth floor of the
Roosevelt Hotel, New York City, are're-
questing of the Department of Commerce,

the lowest possible wavelength permis-
sible in the Class A division.

An unusual quirk has developed between
this station and the New York Central
Railroad, whose yards are overshadowed
by the hotel structure. Officials of the
raliroad have objected to the aerial masts
as a peril.

REESTAtticE COUPLED
AMPLIFIERS

A new boolilet That tells how
to obtain wooderfd tone

with your present set at
very low cost.

Only 10 Cents Postpaid
COLE RIINOMFEsCoRP BLOoMFJELII N.J.

2.2

FI
,SCIENTIFICALLY

Wite thelpflag ettrante4
Warranted to protect your radio

from lightning, with a guarantee
to pay you $100 or to repair
your set, should it be damaged
by lightning through any fault
of the arrester.

Listed as STANDARD
under the re-examination ear -
vies of the National Board
o f Fire Underwriters.

If your dealer has none, send his
name with remittance direct to
Dept. RW 59.

DX INSTRUMENT CO.
Harrisburg, Pa.

HOLLAND TUBES

NOISELESS
CIL EAR

RECEPTION

Are Setting the Radio Nation Afire With Enthusiasm
A matchless 6 Volt 2.5 Amp. Tube. faultless as detec-
tor and amplifier.
Thousands of fans say they have never heard their equal. Make
the tubes prove itl

MAIL ORDERS FILLED
Genuine Imported Tubes, Made Yn Holland

Sale Distributers:

it iriE 14..
CYCL,§PORTING

GOODS CO. ,ip )
llifil 42 CORTLANDT ST., PlEIVY0ER.i,..16

wa SA,SPI-101." COHSE AMA C 1890, iii:....1.'
l General Sporting, GOOdS l

INTRODUCTORY
PRICE

FULLY
GUARANTEED

$ .15
EACH

Bakelite Base. Leal
Ilia and marked

eartasity.

RADIO WORLD'S QUICK -ACTION CLASSIFIED ADS.

DE FOREST D-10 FOUR TUBE REFLEX
(equal to seven) with tubes and storage A bat-
tery, $60.00 f. o. b. Owensboro. Real bargain.
Ray Jesse, Box 113, Owensboro, Kentucky.

AGENTS-WRITE FOR FREE SAMPLES. Sell
Madison "Better -Made" Shirts for large Manu-
facturer direct to wearer. No capital or ex
perience required. Many earn $100 weekly and
bonus. Madison Mfrs., 501 Broadway, New York.

EARN $5-$10 WEEKLY, addressing, mailing,
circulars. Send stamped envelope for particulars.
Palace Mail Co., Toledo, Ohio.

THE BLUEBIRD REFLEX 2 -tube earphone
marvel by Capt. Peter V. O'Rourke. Send 15c for
February 7 issue. RADIO WORLD, 1493 Broad-
way, New York City.

THE 1-A PORTABLE, 1923 Spring Model, a
2 -Tube Set of Great DX Powers. Two sontrole.
Described by Herbert E. Hayden In RADIO
WORLD, issues of March 28, April 4 and April 11.
Profusely illustrated, including templates. Sera
45o, get all three copies. Address Circulation Man-
ger, RADIO WORLD, 1493 Broadway, Now

'York City.

HOW TO MAKE A VARIABLE GRID LEAK.
Send 15c for March 21 issue of RADIO WORLD.

RECENT BACK NUMBERS
of RADIO WORLD, 15 cent each, or any seven
for $1. Address Circulation Manager, RADIO
WORLD, 1493 Broadway, New York City.

SONG POEM WRITERS-Have proposition.
Ray Hibbeler, D83, 4040 Dickens Ave., Chicago,
111.

BASKET WEAVE COIL WINDING FORMS -
2, 3 and 4 inch. 25c each. Set 60c. R. McCray,
Knox, Indiana.

RADIOLA SUPER -HETERODYNE (new)-
$169.00 prepaid. G. Simms, Lake, New York.

2650 MILES DISTANCE with one tube. Wesend complete understandable instructions with
panel layout ,picture diagrams, eto,, for 25c. Or
BIG BOOKLET FREE. VESCO RADIO CO.,
Box 117-RW Oakland, California.

DINING AND SLEEPING CAR CONDUCTORS
(White) Exp. unnecessary. We train you. Send
for book of Rules and application. Supt. Railway
Exchange, Sta. C, Los Angeles.

HOW TO MAKE IDEAL COILS for tuning
with .0005 and .001 mid, condensers. Described by
1. E. Anderson in March 7 and 14 and April 11issues. Send 45c for all three. RADIO WORLD,
1493 Broadway, New York City.

LOUDSPEAKER ON TWO TUBES aecom-pliehod by the Bluebird Reflex, described by
Lieut. Peter V. O'Rourke in the Feb. 9 issue ofRADIO WORLD. Picture diagram, also schema-
tic diagram, panel and assembly plans. An in-expensive set to make and operate. One stagsof tuned RF, crystal detector, one renewedaudio stage and one free aud.i stage. Smimetiveand good for DX. Send 15o for a espy or startyour subscription with the February 7 issue.RADIO WORLD, 1423 Broadway, 17ew York

HAVE YOU PATENTED SOME RADIO IM-
PROVEMENT? Let us help you cash in on it.
Radio Merchandizing Experts, Box 10, c/o Radio
World.

WANTED-A radio article that can be sold by
mail; send sample. The Columbia Print, c/oRadio World.

A $5 HOME-MADE LOUDSPEAKER, by
Herbert E. Hayden, in Fab. 7 and Kozak 4 Mamas.
Send 30e for both copies. RADIO WORLD, MN
Broadway.

RADIO HOSPITAL. Specialists in Neutrodynee
and Superhetrodynes. Radio Central, Abilene,Kansas.

A SURVEY OF 1 -TUBE DX SETS, by Limit.
Peter V. O'Rourke, Seven circuit diagrams. Great
material for DX fens. Send for April 11leans. RADIO WORLD, 1498 Broadway, NewYork City.

THE DIAMOND OF THE AIR, by Herman
Bernard, a 4 -tabs DX loop set of tremendousrange and power. Three controls. Not ramrod.
lend 30 cents for the April 4 and 11 issues. RADIO
WORLD, 1496 Broadway, New York City.

HOW TO MAKE IDEAL COILS, for tmaing
with _6000 and .001 ofd. condensers. DaaoribOd beyI. B. Anderson in Marsh 7 and 14 and Aviiki
issues. Send 48o fee- all throe. RADIO W
1493 Broadway, New York City.

THE IDEAL COILS
Described by J. E. Anderson, with full winding
directions, in March 7, 14 and April 11 issues. Send
45m, get all three. RADIO WORLD, 1493 Broad-
way, New York City.
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NOW you can get it for the first time
in America

Used in eighty per cent of all
receiving sets in Great Britain

The "BRETWOOD"
Pulls in
inaudible
stations

Range 300,000 to 10,000,000 ohas

Variable Grid Leak
Bretwood, Ltd., London, Eng., Sole Patentees and Owners.

Eliminates
tube

noises

The Bretwood Variable Grid Leak used in a detector tube circuit,
strengthens weak signals, makes DX easier, eliminates tube noises and internal
howling, due to incorrect leakage from the grid of the tube.

By simply turning the knob the carrier wave may be tuned from the silent point
to maximum audibility.

The Bretwood is absolutely noiseless in operation and will hold any given setting
indefinitely. It is a single -hole panel mount leak.

The Bretwood Variable Grid Leak, tested in the National Physical Laboratory (the
official laboratory of Great Britain) and by RADIO WORLD'S Laboratory, proved to
be a scientifically accurate instrument. The total range, 9,700,000 ohms, produced by 25
turns of the knob, make a minute adjustment very simple.

The Bretwood Variable Grid Leak is constructed on a different principle and produces
better results than any other grid leak. In its specially -constructed barrel is a patented plas-
tic, non-drying resistance material, in which there is Sent You on a Money Back Absolutea small movable plunger which again moves freely Satisfaction Guaranteein an absorbent cartridge which gives the setting The Bretwood Variable Grid Leak willof the instrument great stability, making it far be immediately shipped on receipt of ordersuperior to the graphite, carbon or fibre, corn- to any address in the United States, prepaid

for $1.50. After 10 days trial if it is notpressed or decompressed, resistance elements. It 100% better than any grid leak you havecan be used in the most critical circuits with the ever had and does nct in every way sub-
stantiate all claims made for it, your moneygreatest success.
will be refunded without question.

The North American
Bretwood Company

Sole Distributors for
United States and Canada

1505 BROADWAY, NEW YORK CITY

Dealers and Jobbers Write for
Special Trade Terms

THE NORTH AMERICAN BRETWOOD CO.
1505 Broadway, New York City
Room 326
Gentlemen:

Enclosed find $1.50 for which yon wilt please send me one
Bretwood Variable Grid Leak prepaid. Satisfaction guar-

anteed or my money back after trial within ten days ofreceipt by me.

NAME

STREET

CITY STATE


