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Special Superheterodyne Can Be
Used at Home or When Travellmg

Small Tubes Employed Maktng Possible Operatton with
Dry Cells for Both Filament and Plate Current Sup-
ply.—Designed for Inside Loop Antenna

BY LESLIE G. DILES

The receiver.described herewith was de-
signed especially for the vacatlonist, but
it i{s also available for home use.

This particular model is for use with
snnll tubes of the 199 type cxciusi\jeiy.
and therefore may economically be oper-’
ated with dry cells for both filament and
plate current supply. Although no’ pro-
vislon has been made for use with an
outside antenna, the only additional ap-
paratus necessary ‘is a small coll or en-
tenna adapter. This coil may be placed
either inside or outside the cabinet. '

The circuit used is the usuwal super-
heterodyne circuit, with a straight art-
ley oscillator, although only two inter-
mediate-frequency transformers are used
instead of the usual three.

The two-stage intermediate-frequency
transformers, which are of the iron-core
type, and an air core fllter sharply tuned
to 50 kilocycles, -are incased in a metal
container which acts as a shield and
thus reduces the- tendency of the trans-
formers to pick up strays and other extra-
neous [nterference.

The first detector circuit s made slightly
regenerative by the use of the Rice split
loop. This is a decided advantage, as it
increases ‘the sensitivity and amplifica-
tion as well as sharpening the tuning of
the loop condenser.

The operation of the set is not criticai
although the tuning is extremely sharp.
1t is very stable in operation, due to the
speclal design of the amplifier and cannot
be madg to oscillate even though the grids
are run eight to 10 volts negative. The
potentiometer used in this set cannot be
made to cause the amplifler to oscillate,
and operates practically as a true volume
control.

The receiver is supplied in kit form
‘(knock-down) or may be constructed from
material already in your possession, with
the addition of the essential parts such
as the 5H0-kilocycle transformer unit and

. osclllator coupler.

The following materials were used in the
#ct here described.

Two variable condensers, .0005 mfd. ca-
pacity. -

One mdio-frequency transformer unit
€50 kilocycles). .

One oscillator coupler.

- One double-clrcuit jack, tyvpe 102A.
One single-circuit open jack, type 101.
One rheostat, six ohms. -

One potentiometer, 400 ohms.

Three binding-posts.

One ,socket-rack with five TV199 sock-
ets,

" Two sotkets, 109 type. -

Two audio transformers, ratio 3% to 1.

Two .5 mfd. capacity by-pass condens-
ers.

Two fixed mica grid condensérs, .00025
mfd. capacity, with grid-leak clips. *

Two fixed mica condensers, ,002-
capacity.

One flxed
capacity.

One mldget condenser, . 00004.) mfd.

One grid leak, flve megohms. *

One grid leak, two megohms.

One panel, 7x18x3-16 inches.

‘Two Univernier four-inch dials.

If a factory-drilled and engraveq parel
I1s not used, the first thing to be done
of course is to prepare the panel. A tem-
plate is furnished with the kit and this
should be laid directly over the front of

mfd.

mica condenser. 0075 mfd.

the panel and the holes spotted with a

scriber or centre punch.

The panel may be grained, after all
holes have been drilled and countersunk,
by rubbing it in one direction only with
fine sandpaper and. oil. After graining, the

" two indicator marks for the condenser

dials should be cut with a scriber above
the shaft holes and on a line with them.
These cuts may be filled with ‘‘Chinese
white,”” wax or some other white com-
pound. All oil should of course be wiped
from the panel and it can be cleaned off
with a cloth saturated with alcohol.

The parts may now be mounted on the
panel startinz with ‘the two variable con-
denserg and the three binding posts at the
right-hand end. Next, mount the radio-
frequency transformer unit, the two audio
transformers, the jacks, rheostats and
potentiometer and gang socket.

All parts should be carefully examimed
and tested before starting the assembly.
This is a very important precantion and
whenever a set is being bullt the instru-
ments should be examined ang all parts
tightened up before being put ingthe set
as it is difticult to get a screw driver or
pair of pliers down through a mass of
wires to tighten nuts, screws or springs

The small baseboard carrying the by-
pass condensers, oscillator coupler, and
first two sockets should be screwed to the
panel in the proper position beneath the
varjable condensers. The sockets and
coupler should be fitted on the baseboard
in such a position that they will not strike

.| terminal No..

the condensers no project to far to the
rear or the sides. Their position may be,
marked, after which they may be screwed
to the baseboard.

All lugs, which have previously been put
on the various binding posts, should be
tinned. We are now ready to begin with
the wiring. The wiring may be done with
either No. 20 magnet wire, with the insula-
tion scrapped off, run.in spaghctu ‘or. with
No, 18 Okonite flexible wire.

The latter is preferable as It'is casler
to handle anq makes a' neater looking job.
But bar wiring would be extremely &iffi-
cult, making many of the connectlons be-
cause there-is less than one inch space be-
tween: the connecting lugs on top of.the
transformer unit and-the terminals of the
sockets. Some of the transformer "units
are furnished with the terminals on .thé
slde of the transformer’s case; this.simpli-
fles the wiring, but makes longer leads:

Rubber cushions are placed beneath the
gang socket to reduce ‘‘microphonic’” tube
noises. If bus wire were used for the con-
nection to the terminals of this” gang
socket it would make the assembly: so
rigid as to render the rubber cushion use-
less.

The screws holding the gang socket to
the ‘supporting brackets should be tem-
porarily removed to permit making the
necessary connections. Soldering lugs
should be placed on cach fllament terminal
of the sockets and the lugs turned so as
to permit a piece of bus wire to be run
through the holes. Then mnake all neces-

and the audio transformers .before the
gang socket is pcrmanently fa,d{ened in
place.

One side of the grid condenser is sold-
ered direct to the grid terminal of the de-
tector tube and the other terminal con-
nected, using o piece of Okonite wire, to
10 of the transformer unit.
The fliter tuning condenser is held  in
place by a mece of _bus wire soldered to
terminal No. 7; the remaining terminal is
connected . with flexible wire to terminal
No. 8. N

Battery leads are brought out directly
from the wiring itself, which eliminates
the-use of battery binding posts and a cer-
tain amount of additional wiring if bind-
ing *posts had been used. These connect-
ing leads may consist of No. 18 lamp cord,
soldered to the wiring at some point where
it terminates in an instrument binding
post so that any strain on them will be
taken up by the instruments in the set.

The leads may be braided. and tagged
for their proper connections ang should be
about three to four feet long if they are
for -external connections, "and about one:
foot long if the batteries are inside the
cabinet.

Assuming the set to be completely wired
it is now ready to be connected to the
batterfes’and tested.-. -

The accessories required will be a single
four-and-one-half-volt “‘C’* " battery, three
dty cells,. ninéty -volts “B’' battery, seven
Schickerling: SG00 tubes. " True Blue power-
plus, UV199 or similar tubes, and a Fiat
tapped loop. : ,

If an antenna’is to be used with the set,
a coupling coil can be made by winding
0 turnerols/No-24--disc wire on a three-
inch tube, topped at the centre. The three
leads from this coil go directly to the set
in place of the loop. .A ten-turn primary.
coil of the same size wire i3 wound either
at the centre of the tube or toward the
grid end of the 50turn cofil, or itidesired,
may be placed directly.on top of it.

In the preliminary test of the set the
centre tap feature of the loop should be
ignored. This may be done by short-

of the set and connecting them directly to1
one side of the loop. This will render the
loop tuning control rather broad and sim-
plify the prellminary testing of the outfit.

The batteries and loop having been con-
nected, a single tube should be inserted in
the audio socket at the right-hand eng of
the set, and the rheostat just barely
turned on,and no more, at first. The
phone plug being jinserted, a slight click
ihouid be heard as the piu«* enters the last
ack

The second detoctor and first audio
.tubes shouid now be inserted in their
sockets and the rheostat adjustment left
unchanged. A slick or squeal should be
heard when the grid terminals of these
tubes, or their sockets are touched. The
two radio-frequency tubes may now be
inserted, and the potentiometer moved
from [ts positive to its negative end, wfth
one and one-half volts “C" battery on
the radio-frequency tubes,

A scraping noise should be heard as the
arm is moved over the resistance sector,
getting slightly louder as the negative
end is reached, If the grid terminals of
the radlo-frequency sockets are touched,
a squeal or click a8 before should be
heard.

The oscllaltog tube, at the left end, and
the first detector should now, be inserted

In their sockets, making all seven tubes in
A

sary connections to the transformer unit.

circuiting the two bottom binding posts‘
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The Dealer Demonstrates‘l a Few 4Horns,‘ N .

Radlo S upervlsors
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Department of Commerce Overwhelmed With Work As

Commerclal Houses and Amateurs Build Daily.

Operatwe: Too F ew for Inspections

Poegt does not ‘seem to be generally un-
derstood that the existing radlo law does

not give the Secretary of Comiperce con--

trol over- interference- caused- by various
electrical devices, 'which frequently causes
a serfous trouble with hroadcast recep-
Aon,” sald~W. D, Terrell, chief ‘of the
‘radio section of the Department of Com-
merce, discussing some of the:probleins
with which he-is daily contronted

The radio inspection service is constant-

ly .being called upon to Investigate such
sources of interference 'and to suggest
some remedy to overcome it. As‘far as
possible, investigations of this character
are made and through ce-operation on
the part of owners of .such systcms reliet
is often made possible. .
- The Department of Commerce - -does not
issue licenses or permits for the erection
of a broadcasting. station. . The license
is intended to control the operation .of
a station to insure non-interference" as
far as practicable. At the present time
the inspection force of-the radio . section
consists of nine supervisors, 16 inspectors
and nine assistant inspectors, covering
the territory of the United- States, Alaska,
Hawail and ‘Porto Rico, under the direct
supervision. of the ‘Washington oftice. Of-
ficlals of the department admit that it is.
a difficult takk to give any degree of sat-
{sfaction in this large territory with the
small force-available. )

Under the. existing “ law, , no- tee is
‘charged for an inspection, examination or
a license, and the law is applicable. to
fransmitting -stations only. Receiving sta-

‘tlons are not required to have a license.

This is fortunate for the radio fans.of
the country, because they get a broad-
casting service which is not rendered in
any other country, mos: of wiiich charge
a fee-for a licénse. ~

The radlo art is changing from day to
day, and, the 1012 radio law is hard to
apply to present conditions, according to
the Department of Commerce. A deter-
mined effort was madé during the last|
sesslon of- Congress to' pass a new radio

The oscillator coupler should be
'set full in, and the midget, or balancing
condenser all “out of mesh.'”” Thc loop
Condenser should be set at about 20 or 30
degrees, and the oscillator condenser ad-
Justed.

At some point a sharp click should be
heard,-indicating that the oscillator is in’
resonance with the loop circuit. At this
point no signal can be heard, but if an
outdoor antenna is used, the set is prob-
ably . radiating slightly.. - This. “click at-
justment’ is'the only setting .of. the set,
where radiation is likely to occur, -and it
is virtuall negligible, cspccialiy where thc
loop is used.

An oscilfator adjustment about fivé to
10 degrees either side of -this click is
proper for-a given 166p condenser setting,
and- is where a station r¢af :be hcm'd‘
‘These two. points one either. side of the,
click," will. hold over the entire. wave-;
length range ot’ the set, which _is “from.
200 to 000 metres. ‘This means that eacly’
station may, be heard at two os¢illator
adjustments, - which sometimes 1is_conven-.
ient, as, 1t interference is noticed at ‘one
point, the Gthef adjustmeN¥hiy be used.

This click may be reduced ‘in ‘strength:
or climinated, by loosening the’ oscillator,
coupling. This should be dohe 'on a weak'
signal, resetting both loop, oscillator and
possibly balancing condenscrs: for “each
adjustment of the oscillator coupier. The
coupling should be as loose as possible
for good signal strength, and when' once
adjusted should be left permanently set,.
as any changé in its setting throws off
the loop and oscillator condenser logging
for stations heard. .

‘After a wealk station has bcen heard,
the potentiometer arm should be moved
from its positive to the negative end. The,
.slgnal will increase in strength until the
amplifier goes into oscillation with a thud’
or until it squeals. If oscillating, sig-
nals will he heard as a squeal, as on a
regeneruti\'&set. although' the same is
true if the balancing condenser is set too
far in. If the signal is strongest at the
negative c¢nd, . increase the radio-fre-
quency “‘C" battery to three or four and
one-half volts, and adjust the potcntio-
meter for best signals.

If the set is now working properly and
slgnals have been received, the loop should
be disconnected from the set and recon-
nected using its centre tap. Sterting with
the balancing condenser all out, a signal
should be tuned in.. Some difficulty mpy
be experienced unless’ the  oscillator 'dfal
reading for some station has been record-
ed since the loop condenser will be very
sharp, probably sharnper than the oscil-
iator condenser. -

After the statlon "“has been found the
balaneing condenser should be moved in
very slightly and the loop and oscillator
retuned -for best signals.: This proced-
ure should be continued until the balanc-

place.

ing condenser has been so far Increased

as to cause &stability or bad hand ca-
pacity "in_thel est. ‘It sHOuld always be
kept at a point low cnough to- prevent
hand-capacity ‘effect and Instability of the
set, which will be evidenced by oscilla-
tion of the first detector on the lower
‘waves\or bad clicking at certain dial ad-
Justments. y

MAKE COIL TESTS

Stnndards Bureau to Give Report on
Types of Inductances.

Durin" the last year the Bureau “of
Standards has carried om an’ investiga-
tion of the radio-frequency resistance and
other properties of \;arious’types of coilg
suitable for use in radio recefving sets

at broadeast frequencies.

Typical coils -were constructed a,t the
bureau and ‘were adiusted ‘to ‘have: the
same inductance at a low frequency of one
kilocycle. . Measurements were made of
the resistance and inductance at:frequen<
cles covering the broadcast band:from 500,
to 1300 kilocycles.

The coils included several' types made
up of solfd’ and Litz wire, single and
multiple layer -coils of several types of
winding;:single-layei coils of various sizes
of wire, and single-layer coils? LOVONd
with different kinds ‘of insulating binder.’
The voluminous results obtained( have been
summarized by means. ot curves a:nd will
soon be made pubi:c

In ordér to improve the. sharpness of
resonance of some of the burcau's stangd-
ard frequency meters, especially at fre-
quencies above 1000 kilocycles, a study
is also being made of the radio-frequency
resistance of inductance colls used for
this purpose.

Coils have been made of various types
of conductors, including solid copper wire,
copper tubing and' Litz wire of various
sizes and resistance medasurements -made
at varying frequencies. - It appeans from
the preliminary results that in the design
of a standard trequency meter no single
size or - type of wire-is sultable for all
inductors, but that in order to obtain
the best results different kinds of wire
must be used on the x.oils for ditforent
I‘requency r'm"es. .

. Infulation of Masts...

When stretching an acfial bétween pipe |

masts, it is wise to.rest the poles on a
large glass insulator and pack the end of.
the mast in concrete. - All guy wires
should also be broken up by insulators.
If thé antenna. wire is well insulated om_
the ‘masts there will be no leakage from
the' wire to the earth through'the masts.

The mast will absorb energy from the |:

passing avaves and if. they were ground-
ed that energy -will be conducted ‘to: the
earth. It will be like. having another.
aerlal next to_ this one. The masts should
be fnsulated as weii as possibio.

TllE LIFE OF A TUBE

The next time Smith had occasion to
inquire about a new radlo accessory he
took advantage‘ of the dealer’s offer to
explain how to make tubes last longer.

“I know that tubes- should be handled
carefully so as not to break the ﬂ]ament"’
Smith bega.n but, aside from_ restricting

the use. ‘wee. how I.can
iengthen‘

“That . is ‘probably because Yyou do not
‘know cxactly-what goes _on inside one of
these’ tubes " the dealer suggested. te

‘‘Oh, -yes T-.do!" :Smith . assured him.
*‘I've had mmt’é‘xpiained tdme, Nega-
tive electrons- are attracted from - the
lighted mament to the positively charged
plate.  The .antenna current . impressed
upon the grid in the_ tube controls the
“electronic! ﬂOW< and thus gives the same
waiues. pbution'.a, magnitled scale, in the
stronger circuit 2

‘‘All very. good,’’ the dealer agreed
“That is popularly’ accepted théory, but
how .does .the filament of the . tube glive
up negative electrons indeﬁnitely and
what is to prevent one from seeking some
way of reversing. the flow and of restoring
the tube .to normal condition when the
set is not- being .operated """

Smith thought .this out while the dealer
administered to the-needs of a new radio
fan who insisted upon asking for a grid
condenser.; Condensers, as the dealer ex-
plained,  take ‘their name from the places
.where they are used, but that in buying
them they are mereiy “fixed condensers"
or ‘“variable condensers.’’

That settled, ‘Smith told the dealer of
a scheme suggested to him by a friend.

“He sald,)' Smith-.explained, “that if
I would reverse the current to the ‘tubes,
or' something on- that order, the tube
would run backwards for a: while and
bring itself up to par again.”

-'Your friend was. trylng to give you
some trouble,” the dealer replied. *“My
advice would be to leave the wires alone;
that is, until you are a little more ex-
perienced. - The binding,. posts on your
set are rather...close\together, if I re-
member rightly, and that means that you
would be running the ‘risk of touching

a’ ‘B’ battery wire to the post’ for the
‘tube filaments. It wouldn't bo a. case
of coming in here for-information then
but of ‘coming-in to buy a new set of
tubes.’ You should get a tube rejuvenator
and do the job properly. - The right in-

”

LOOP~

-~

hé- life “of< & ‘tube “materially.” |

' out before you get them.

insurance
to

strument for this, work _is
agalnst spolling fair tubes in trylng
make them better. .

“But we're talking mcrei) about bring-
ing back 2 ‘tube after it is pretty well
worn out. I don’t want .you to think
this covers the whole subject. Before
you need a rejuvenator you need some
hints on how to be Kind-to your tubes.
‘Every time .you operate’the set you have
an opportunity " to prolong their .lives.

send ‘into the .tubes,” the longer they will
last, and what :little. current you .send
to them-you should be .careful to apply
gradually.” T haven't any- patience with
the man who' will lcave his set .one eve-
ning with the rheostats’ way up and then
the next evening when he starts oi‘t plug
in for the -full current load.

“If you have to do some, intensive work
with the set, such:as trying to bring in
a very distant station against many dif-
ficulties, you can spare the tube .unneces-
sary .wear by increasing gradually the
amount of current for the fllament. The
danger of burning out the tube is prac-
tically confined to the fllament, but it
is. true that the more ‘B' current:'you
have on the plate of the detector tube,
let' us say, .the more negative electrons
will be snatched from the fllament wire
and the sooner the tube will lose its
efficiency.

“It is a common error to think the
tube is dying out when the trouble "is
in the prongs that form the electrical
connections with the socket. After many
months of use these are apt to become
dirty. It .depends upon the climate in
which the set is operated and the condi-
tlons under which it is used. But if
the prongs are nat making good contact,
of course, reception -will be interferred
with. I have even seen cases where
a tube fitted into one socket much bet-
ter than another, and with better resuits.
It seldom does any harm to change the
tubes around.

“you'll notice that whenever you have
a station on the loudspeaker in good
order, you usually can. decrease the cur-
rent to the tubes. It may be Just a few
degrees on the rheostats, but it may mark
the difference between needing a few new
tubes on Monday night instead of Satur-
day.

“Finaiiy. there are tubes that are worn
That's wher:
you rely on the honesty ‘of” Yyour dealer,
unless you are an expert and have 2
means of testing the milliampere output|.
of the tube, which is the measure of
energy flowing from the plate of the tiibe
under conditions at which the tube will
normally operate, I could easily ¢fool
you by increasing the ‘B’ battery voltage
above 90 volis or the grid po ential from
the ‘C' battery beyond the 4% \oits while
making the test.”

. Smith began to feel that he had maile
a friend in his dealer;, which any ex-
perienced radio fan:will admit is a lanid-
mark in the process of getting on in radio.
‘(Copyright. 1925, by the Uiinmn Feature
Service). -

_Efficlent Antenna,

The antenna. should be
from ‘all surrounding objects. -1t must
not be strung in a eourtya rd between
two buildings, nor should it be wired
along the front or sides of a bullding
_running vertical to the roof. Aerials
that are behind an apartment bullding
or next to a wall will generally be shieid-
ed in certain directions and may mnever
recelve distant stations in those direc-
tions.

J * Use of Templets. -

Templets ars usually sent along with
vu'lous instruments showing the spacing
of the holes to be drilled; Thtsz should
be used when drilling the holes. 1t |
made of paper, they can be pasted di-

unshiclded

A —————

‘rectly on the panel-and the holes drilled

The paper ‘{3  then re-

-

through them,
moved with a wet cloth.

© Guard Asainet shém Clreult.
The’ use of ‘well-insulated wires and
the tight clamping of all binding posts
are the two most important safeguards

agalnst the danger of a short .clreuit
a.round a set. . .

It is. obvious®that tlie less eux*ent you.

law which would bring the
to the minute, but the bill,
introduced by Representative White of
Maine, failed of passage. There is no
question but what a strenuous effort will
be made to pass new radio legislation at
the next session of Congress.

The radio inspection service was or-
ganized in July, 1911, for the purpose of
enforcing what was then called the wire-
less™ ship act, and two inspectors were
appointed, of.which Mr, Terrell was one.
The purpose of this law wag to require
radio apparatus on all forelgn and do-
mestic steamers carrying 50 persons or
more. This act was amended the fol-
lowing year, and it is under this old law
of 1912 that the broadecast stations of t.he
country are now operating.

“At that time we had 367 American
merchant \sessels equipped with radio,”
said -Mr. Terrell, ‘now we have 2741, As
tfar as, possible the radio equipment on
every, \'ossel coming under the require-
ments of this act is inspected "before the
-vessel clears in order to insure the safety
of the vessel and to safeguard the lives
of those on board. These Inspections
cover a thorough test of the transmitter,
xecel\'er, storage battery and the means
of communication between the radio room
and the bridge.

‘“This {s considered the most important
work of the radio inspection. service and
-thousands "of persons owe their lives to
the efficiency of the -radio equipment.
There have been numerous cases of ves-
sels’ compietely destroyed at sea and.every
one on- board saved as a result of as-
sistance -obtained through the SOS, call."”

The act to regulate radio communteation
was approved Aug. 13, 1912, This act, the
one now in force, requires the inspection
and licensing of all commercial and pri-
vate radio transmitting stations, the ad-
Justment of such stations to prevent in-
‘terference and the asSignment of call
letters as a ‘means of identification. 1t
.also requires the examination and lcens-
ing of all operators of all these statlons.

When this law became effective it’was
necessary to increase the inspsction force
and 11-additional men were employed in
the fleld and four men assigned to the
Washington bureau. The country was
divided into nine inspection districts covy
ering the United, States, Alask4, Hawaii
and Porto Rico, with headquartels at
Boston,” New York, Baltimore, Atlanta,
New Orleans. San Francisco, Seattle, De-
troit ‘and Chi

When this dct went into effect there
were 1224 amateur . stations. Now there
are 135,543 In 1912 there was only one
transoceanic “station in this country and
at that time it was being used largely in
an experimental manner. There are now
12 such stations carrying on a large vol-
ume of traffic.daily between this country
{and Buropean countries across the Atlan-
tic and Hawalil and Japan across the Pa-
cific.. There Is-also a service between
New Orleans and'Central-America.

In ‘1912 the Internatfonal Radio Confer-
ence met in London. . The International
‘Radio Convention was amended and the
Berlln Convention of 1906 was revised.
The radio ispection service of the De-
‘partment of- Commerce enforces the terms
>f this conventidn.

Broadcasting service was not estabiwhed
as Such until September, 1921, Prior to
that time some broadcasting had been

rried on to a limited ‘extent in an ex-
perimental way.

In September ‘three broaccasting station
licenses were issued.- Less than a year
later, on July 1, 1922, there were 3%2
broadeasting stations and on July 1, 1923,
there were 573 such stdtlons. At the pres-
ent time there are 362 broadcasting sta-
tions, one or more in-every State and also
in  Alaska, Hawail-and Porto Rico.

Under the existing’law the Government
has no control over the matter of broad-
cast and the Sacretary of Commerce does
not exercise.censorzship in any way.

Discussirg the- difficulty of providing
proper wave lengths for all who wish
them,.Inspector Terrell says: “Jt is a dif-
ficult problem to provide operating chan-
nels for all stations in the various serv-
ices to use wave lengths from 130 to 200
nretres, - class A broadcasting stations
from 203 to 278 metres, ships are required
by law to use (€0 metres, wave length is
used for calling and distress purposes:
class B broadcasting stations are assigned
wave lengths bstween 283 and 546 metres.
They cannot be assigned wave lengths
closer to (00 metres because of the inter-
ference they would cause ship stations.
Chips are also assigned the wave length of
703 metres for'traffic and use 500 metres
for gencral public. service long-range traf-
fice. Radio compass work is conducted on
§00 metres. The larger vessels equipped
with continuous wave transmitters use
wave lengths of 2160 and 2400 metres.

The Bureau of Lighthouses use the wave
length of 1000 metres. This service is just
being developed, and these stations which
are established at lighthouses or on light-
vesscls are to insure safe navigation of
ships equipped with radio compasses or
direction finders. There are between 100
and 200 vessels so .equipped at present, The
‘wave lengths between 1000 and 2000 metres
are used for marine phone by the Govern-
ment for varjous services and for point to
point commercial service on land. Thewave
commercial service on land. The wave
lengths between 2500 and 3100 are left for
the exclusive use of Government stations,
The wave lengths between 3100 and 7000
metres are used for commrei sl service and
the\Government fér point-to-point service.
‘The wave lengths above are used largely
‘for transoceanic service running as high
as 23,430 metres. In the range of wave
lengths above 7000 metres consideration
has to be given to foreign stations with
which our stations must communicate and
to insure satisfactory communications
without serious interference.”

The.Bureau of Navigation tmnuali; pub-
lishes two lists of radio stations, giving
the call letters and other particulars. One
list contains the Government, commercial,
broadcasting and special statics and the
other list contains the amateur stations.
The commercial and Government list is
kept.up to date by the publication of the
Radio Service Bulletin monthly.

situation up
which was

- Care of Dry Batteries.

A dry battery will not stand  much
abuse.\lit it is accidentally dropped its
Internal connections are liable to be bro-
 ken or the sealing compound on its top
might become cracked through which
moisture can seep, causing a leakage be-
tween cells which act as a continual draln
on the battery. If dust accumulates on
the top of the battery, wipe it off with
a dry cloth, never with a wet rag, as
this, too, wlill cause & drain or leakage
between the terminals until such time as
the mofsture evaporates. Metal articles,
such &8s trays, shears, metal penclls, ¢tc.,
if placed on & battery will cause & pos-
sible short clrcuit. -
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70 RECORD RADIO
TRANSMISSIONS

viennese Inventors Call Devuce
Aid in Picture Sendmg

-

Conversations or Concerts May be
Registered and Repvodncéd at
Later Dntcs.——.Stccl Band Called
Radiofilm Employed. ~— anent.
Missing Programmes.

Two Viennese Inventors, Dr. Moreno-
1evy and Franz Lornitzo, have bullt a
new device in an attempt to solve the
problem of making radio listeners inde-
pendent of tho time of broadcasting. For
example, if President Cooli#ge broadcasts
a radlo set owner can adjust his receiver
to make & permanent record of the talk

In order to eliminate static a speclal
device for registering the sounds had 1o
bo made. The Danish engineer, Valds-
mar Poulsen, had already invented it

in 180S. He passed a steel wire through
an electro magnet of a telephone and
magnetized it corresponding to the
rhythm and strength . of the sound
waves. This prlnclple is also used in
his telegraphone, which permits a regls-
tration of a telephone talk in the ah-
sence of the telephone subscriber. In-
stead of a steel’ wire, the Viennesz in-
ventors pass a steel band through the
magnet of the radio headphones.

This steel band is the radlofilm. It
preserves the magnetizaticn. If one
wants to listen to the radlo programme
the steel band 1s allowed to run off.
Again it passes & magnet In the wind-
ing of vrhich currents are being induced
corresponding to the magneﬁmgon of the
steel band, according to the NMew York
Times. These currents strengt.-w-l or en-
fecble the magnet and bring ‘n telephone
diaphragm into vibration which produces
vibrations of the air corresponding to
those which actuated the microphone.

The reproduction corresponds entirely to
the original transmission, but is feeble'in
sounds. Therefore no diaphragm iz used,
but the winding of the masgnet is con-
nected to the grid of the vacuum tube of
the receiving apparatus in order to dis-
tribute the negative current.

Nothing is used here which had not
been employed in other contrivances. But
entirely new and for practical use are
two important factors: A specijal- device
of drums which permits the band to un-
wind repeatetﬁy without tangling. Then
there is the replacement of the steel band

through a steel disk whlch 1s ee).ectcdl by
a magnet in splrals.
A marking permits the omrator of the

apparatus to fit the ‘disk for the running |

off in such a way that he.neced listen
in to only those parts of the programme
which interests him. , The rest can be
omitted just-as onec can skip the pages
of a book. The steel band or steel disk
can be made receivable for a new trans-
misslon by demagnetizaiion, which an
inexperienced person can perform. The
owner of a radio apparatus can, for,
example, listen to a programme in Decem-
ber .which-had been broadcast in .\ugust.
He can preserve a broadcasting fAlin
which pleases him, ‘as he would a phono-
graph record.. The inventors point cut
that this possibility Is of special im-
portance in teaching by radlo.

In the sending’ station also the prm-
ciple of the radiofilm can find exten-
sive use. , Certain performances can. be
repeatedly rehearsed and then taken by
a radiofilm before they are transmitted.
The best film is chosen and passed
through an electric magnet, the wind-
ing of which is over an amplifying tube
similar to the recelving apparatus. The
taking of the fllm can be done at.any
chosen time. Mistakes can be. corrected,
since the taking of ‘the film and its
transmission are not simultaneous. Films
which are enjoyed by the listeners can
be heard by them repeatedly. Since
only electrical and magnetical forces are
used #as medlums between the , sounds
at’ the taking of the sending film up
to’ the listening at the receiving fllm,
it is to be expected that the fullness of
sounds and the purity of tones wiil be
in no way less than in a mormal trans-
mission.

The inventors have gone one step fur-
ther still. Just as sounds ‘can be
transformed {into "electrical currents, so
they are able to use light for the gen-
eration of ‘currents through special de-
vices. On it arc bhased the . varlous
means - of picture telegraphy and the

attempts of solving the problem of tele-”

vision. In order to make the latter
possible the single elements of the ples
ture In the receiving apparatus must
come In such a rapid succession that
the last element has already arrived be-
for the first impressionn comes to the
mind. The transmission f{tself of bl
tures can be done according to one of
the known methods. But in the receiv-
ing side the arriving plcture film is not
used to produce a light effect but over-an
electro magnet to the magnetization of
a steel band. - Since the magnetized
spots le closely on the steel bands its
synchronic unwinding with the broad-
casting apparatus proceeds with rela-
tively slow \'eloc'lty yet in the reproduc-
tlon of the' picture the band can be
allowed to run off as quickly as the
inertla of. the light relay which s being
used permits it. If this inertia is low
enough in order to change within the
tenth of a second ten thousand alternat-
ing current’ impulses into corresponding
light effects, then can .be reproduced a
picture of a square millimetre or a mov-
ing picture 10 by 10 centimetres.

| RADIO PROGRAMMES

WEAN will hroadcast this morning's
service of the Cathadral Church of St.
Paul, Boston, beginning at 11 a. m. At
3:50 the concert  of the First
Corps Cadet Band at the Parkman stand,
Boston Common, will be broadcast. To-
morrow night the station will feature the
pregramme of Boston Lodge No. 10 of
Elks. WJAR to-night will broadcast the
Capitol Theatre entertainment for the
catly programme and at 0:13 will present
2 concert of Russian music by the Gold-
man Band In New York c¢ity. Wednes-
day night Old Timers' Hour will be con-
tinued with various request numbers.

WEAN, THE SHEPARD STORES,

(270 METRES.)

. ..i..Vmo-DAY.
11:00 a. m.—Services of Cathedral
Lhurch of St. Paul, Boston.

3:30 p. m.—Broadcast from Parkman
b'md<tand Boston. First Corps Cadet
Band, John B. Flelding, director.
March, “On the ‘\Iall " Goldman; over-
ture, ““II Guarany,” Gomez; selection, “It
Happened in Nordland,” Herbert; two
movements from ‘‘Ballet Egyptien,” Lui-
gini: “Reminiscences of Scotland’ (by re-
quest), Godfrey; dedlecation and benedic-
tion from ©Les MHuguenots: *Pas des
l«lcurs," Delihes; operatic selection, “Er-
nani,”” Verd!; *“Evolution of Dixie,"
Lake; march, “First Corps Cadets " Ful-

ton; *'Star Spangled Banner."

§:00 p. m.—Conrad’'s Society Orchestra
from the Horseshoe Plazza, Newport Ca-
sino.

MONDAY

11:% a. m.—Time Signals.

12:00 m.—Shepard Colonial Concert
Orchestra, Harewd Sheffers, director.

12:10 p. m.—Weatler Report.

12:13 p. m—Mugical programme.

4:00 p. m.—>Muszfcal Progra:rme.

6:30 p. M—WEAN Dinrer Dance—
Shepard Colonfal Otchestra.

$:00 p. m.—Varied = Programme, ar-
mnged by Bosten l.odge No. 10, B. D
0. L.

9:30 p. m.~Dreyfus Casino Dance Or-
chestra, broadcast from  Narragansett
Pler Casino.

TUESDAY

11:55 a. m.~—Time Signale.

12:00 m.—ghepard  Colondal  Concert
Orchestra.

12:10 p. m.—~Veather Repcrt.

12:15 p. m.—Musical Prozramme.

4:00 p. m.—Musical Programme.

4:30 p. m.—¥ome Service Talks by Aiss
Gladys L. Peckham, Home Service Dept.,
Providence "Gas Co.

6:30 p. m—WEAN Dinncr Dance—
Shepard Colonial iOrchestra.

7:30 p. m.—Naval Training Night,
ecourtesy of Captain O, P. Jackson, broad-
cast frem U. 8. Naval Trainlng Station,
Newport.

9:00 p. m.—Dreyfus Gasino Dance Or-
chestra, from the Narraganscit Pler Ca-
sino.

WEDNESDAY

11:55 a. m.—T 'me Signals,

12:00 m. —Shepard Colonial
Orchestra.

lz 10 p. m—-w\fcvher Report.

120 p. i.—~"Fifteen Minutes of Mu-
sic Appreclation."

6:30 p. m-—~WNAC Dinner Dance—
Eroadcast from the Hotel Westminster
Roof Garden, Max 1. Krulee and his or-
chestra,

S:t0 p. m.—Newport Community Night
Programme undcr tre direction of the En-
tertainment Comnmittee, of the Newport
Chamber of Commerce, through the cour-
tesy of the Newport Beach Assoclation.

9:30 p. m.—Dance Music—Rhodes Or-

Concert

chestra, Charles E. Culverweil, director,
from Rhodes-On-The Pawtuxet. |
THURSDAY
11:55 a. m.—Time signals.
12:00 m.—Shepard Colonial Concert

Orchestra, Harold Sheffers, director.

12:10 p. m.—Weather report.

12:15 p. m.—Musich] programme.

4:00 p. m.—Musical programme. ’

4:30 p. m—Home Service Talks by Miss
Gladys I. Peckham, Home Service De-
Dartment Providence Gas Company.

0:30 p. m.—~WNAC Dinner Dance, Shep-

ard Colonial Restaurant, Shepard Colonial
Orchestra, direction Billy Lossez.

8:30 p. me—Louls Calabrese's Newpal't

Beach Dance Orchestra, broadcast dJrect
from Newport Beach dance hall.

9:00 p. m.—Broadcist from Braves
Field. Report of the Jim Mdloney-hlng
Solemon -bout, courtesy Suffolk A. A.

9:30 p. m.—Louis "Calabrese’s Newport
Beach Dance Orchestra, broadcast from
Newport Beach dance hall.

10:060 p. m.—Dreyfus Casino Dance Or-

chestra, broadcast from - Narragansett
Pler Casino. - .
FRIDAY
11:35 #«. m.—Time signals.

12:00 m.—Shepard = Coloniul  Concert
Orchestra. '

12:10 p. m.—Weather report.

1" 115 p. m.—Meeting of \\L‘AN Noon-
day Club.,

4 100 p. m.—Musle.

6:30 p. m—WEAN Dinner Dance, bhep-
ard Colonial Orchestra.
Silent night.

SATURDAY
11:55 a, m. —Time 'signals.

12:60 m.—Shepard, Colonial Concert
Orchestra. .
12:10 p. m.—Weather report.

12:30 p. m.—*“Fifteen Minutes of ’\Iuslc
Apprecintion.”’

6:30 p. m.—\WEAN Dmnex Dance, .Shep-
ard Colonial Orchestra.

§:00 p. m.—Broadcast from Loew’s State
Theatre, sclections by the Slate Theatre
Orchestra.

§8:30 p. m.—Broadeast from State Ball-
roony, State Ballroom Orchestra, direction
Lambert Brothers,

9:00 p. m.—Louis Calabrese’s Newport
Beach Dance ~Orchestra, broadeast from
Newport Beach dance hall,

WJAR, THE OUTLET 'CO.MPANY,

(305.9 METRES.) .
TO-DAY.

720 p.om. Musical programme by Maj.
Bowes and the ‘‘Capitol Gang,” direct
from the Capitol Theatrd, New York city,
by courtesy of the Capitol Theatre man-
ugcment The first part of the programnie
will be taken direct from the stage of the
theatret and will consist of music by the
fcatured arlists and the Capitol CGrand
Orchestra. The sccond part of the oro-
gramme will consist of a special presen-
tation by Maj. Bowes of vocal and ‘n-
strumental artists direct from the broai-
casting studio in the theatre.

9:15 p. m.—Goldman Band Concert, Ed-
win F. Goldman, conductor, direct from
Hall of Fame, New York Unlversity Cam-
pus, New York city. Russian pr ogramme.
Soloist, Viola Sherer, soprano.

MONDAY.

10:00 a. m.—Housewives Radio E«-
change. A department conducted by Mus,
W?od on all matters of househoid inter-
es

1:05 p. m.—Studio programme. Fanhle
Shapiro, vocal solos.

8:00 p. m.—*‘Berry Spring Time."

$:40 p. m.—Baseball scores.

8:43 p. m.—Stephen W. Hannon will
deliver a talk on ‘‘Stolen Automobiles.*

8:20 p. m.—Jack and Olive Cosgrove
in a programme of semi-popular and pop-
ular selectioas.

9:10 'p. m.—Thomas Masso, trumpetoer,
assisted by Helen- Masso, planist.

TYESDAY

1:05 p. m.—Providence Biltmore Concert
Orchestra, under the direction of Erwin
White, relayed from the dining room of
tho Providence Efltmore Hotel,

7:30 p. m.—Basehall scores. ,

7:3.') p. m.—Paul Wigham, baritone
sololst, Progranmme: ‘It Is Enough,”
“When the Dew s Falling,” “A Blood-
Red Ring Hung Round thq Moon,” "Re~
cessional.””

7:50 p. m.—Miss Doris Skipp, soprann

soloist, of Perkins Institute for the
Blind.
8:10 p. m,—Donald MacDonald, tenor

sololst. '
§:30 p. m.—Gold Dust Twins, reiayea

from New York city.
$4:00 p. m—* E\nready Hour.”
WEDNESDAY
10:09% a. m.—Housewives Radio Ex-
change. A department conducted by
Mrs. Wood on all matters of household

interest, ~ All questlons submitted wlll
bhe answered by radio.
1:05 p, m.—Studlo programme, under
the direction of Harold Strong, tenor,
7:30 p. m.—Raymond O’'Brien, baritone,

and Dorothy, Hoyle, yiolinist.

‘o
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To day s Programmes in Brlef

LOCAL STATIONS

10245—Chtirch, WEAN. -

_ 7:20-~Concert, WJAR.

*. 8:60—Concert, WBAN.,
‘9:15—Band, WJAR.

- OUT—OF-TOW"\T ST.A.TION S

. 9'00—Chlldren s Hour, W.TZ
‘I 10:30—~Church, WGR. ~ °~
,  Church, WIGY.’
10:40—Chimes, 'WJIZ. .
11:00—Chapel, WOAW.
Church, WJZ. PRI
Church, WNAC." )
11:30—Church, WREO.
Church, WWMCA,
*12:00—Church, KYW,
Church, *WiWJ.
Church, WHAS.
Church, WCAP. -
12:30—Church, WCQO.
1:00—Recital, WHN.
© 1:30—Church, KOA.

-2:00—Church, XNX, .
Church, KFI.

"" Recital, KOA.
2:30—~Recital, WHAR., '
Forum, WJZ,

2:55—Recital, WHAR.

3 :00—Vespers,” WIGR.
Church, KGO."-
Orchestra, WOC.
Church, WCAE.
Songs, WEAF, .

. "3:30—Concert, WGBS. . -
Concert, WNAC.

4 :00—Church, WEAF.
Church, WCAP.

4:30—Recital, WUZ, |
Concert, WSAIL

. 4:15—Church, WPG.

. Church, WIP,

4:30—Recital, WJZ.

5:00—Concert, KYW.
Concent, WHN.
Concert, WZJ.
Church, WQAP."

5:30—Musicale,’ WIEAR.

6:10—Church, WOCO.

(] "O-Orchestra. W(,A.P

6:30—Concert, WCAE,

6:45—Church, WXNAC.

For the convenience of radlo” lans. the following hourly. achgdule of - bm:d-
casting to-day is given in briet form, the complete progmmmo ‘belng | given
under the regular listlng of announce ments,

The hours are based-on Eestern Day light Snv!ng Time [

10:0 oncert, - | | neapolis, Rev:-W. B. Riley, -D. D., pastors

7 00-—Conccrt IxOA
_+ Orchestra, WJZ.
7:13—Church, WIP..
-~ . Concert, WMCA.
7:15—Chyrch,' WIP, -~ -
7 :20—Concert, WIRAF, WOA.P W‘W‘J,
. WICTS, “'WCAE, WDEI SRR §
.30—-Concert WFI .- i
7 50—Church, WHAR. /:
" 8: 00—0rchestra WGBS, - . .
© 77 Concert,) WGY. '
Basebau scores, WJZ .
Vespexs. KFIL.. - Lot
- Cohcert, WINAC .
8:15—Recital, WIY, .
: Concert, “WMAF. - - -
8:30—Bible class, WFAA.-
8 :45—Baseball_ scores, WOC.
0: OO—Concert WHAR. B
Orchestra, WPG.. .
Concert orchestra,- WEAR
“'Orchestra, W3z, *
Talk, WIBZ. !
9715—Band concert,’ WEAF, WCAP.
WCTS, ‘W:OAE WWJ, WEEL-

O:w—Churchv, JVIOOO. VoL

10: oo—Viounist, WIZ
- Church, WIFAA. ©
Violinist, WBZ. - - N
.. Vielinist, WGY. |
Charrch, \VOC

Concert, WZJ fho.

10:30—Talk, KFI. ' .
10:30—Church, KGO. , -
10:45—Weather report. KFI.

Church, KOA. .
Concert, \V-H'-N.
11:00—Concert, K¥FI. .
Baseball scores, *WOCO.
Chapel, WOAW. X
Recital, WPG. .

K Chapel, KNX. . . I A
11:15—Recital, WHAR. ‘ . ‘
11:30—Recital, WEFAA.

Orchestra, WOC,
11:55—Church, KGW,
12:00—Recital, KFL.,

Orchestra, KNX,
1 :00—Special, KNX,

Concert, IXFI.
2:00—Orchestra, IKXFL.

8:00 p. m.—Concert by the United
States Navy Band, under the direction
of Licut. .Charles Benter, direct from
Navy Barracks, Washington, D. C. :

9:00 p. m.—"0ld Timers' Hour."
gramme of vocal and instrumental
quest numbers, ' -

THURSDAY. ‘ f

31:03 p. m.~—Studio progra.mme

§:00 p. m.—Baseball scores.

8:05 p. m.—Braemore Dance Orchestra.

§:50 p. m.~~Stephen W. Hannon will de-
Hver the second of the series. of talks.on
‘“*Stolen’ Automobites.”

9:00 p., m.—'Atwater-Kent
Artists, .

10:00 p. m.—*'The Silvertown Cord Or-
chestra’’ under the dlregtion or Joseph
Knecht. -

re-

Radlo

FRIDAY.

10:00 a. m.—Housewives Radio Ex-
change. A department conducted by Mrs.
Wood on ‘all inatters of household inter-
est. All questions submitted will be an-
swered by radio.

1:05 p. m.—The Woodstock - Entertain-
ers.

8:15 p. m. —Wﬂl[am Martin. bar!tone
sololst, and Leonard E. Langlofs; - violin-
ist. 4

8:40 p. m. ——Musical programme.

8:55 p. m.—Baseball scores.

0:00 p. m.—'‘Maine Creamery.Hour."

11:00 p. m.—Providence Biltmore Dance
Orchestra- under-the direction of- Erwin
White, relayed from the dining room of
the Providence Biltmore Hotel.

SATURDAY.
1:05 p. m.—Studdo progmmme. 2
Silent nlght.‘ N

_ WNAC, BOSTON, MASS. 25
(280 METRES) '
TO-DAY

11:00 a. m.—Morning service trom the
Cathedral Church of St. Paul. ! -

3:30 p. m.—Broadcast from Parkman
bandstand, Boeston, Tirst Corps - Cadet
Band, John B. Fielding, director.

6:43 p. m.—Evening service, broadcast
from Park Street Congregational Church.

8:00 p. m.—Broadcast from the Horse-
shoe piazza, Newport Casino, concert by
Conrad’s Soclety Orchestra.

,WMOA, NEW. YORK CITY.
(341 METRES)
TO-DAY
11 a. m.—Services, Third Church of
Christ, Scientist, of New York, Park ave-
nue and 63rd street.
7:00 p. 'm.—Ernie Golden" and his- Hotel
McAIpln Orchestra.

WHN, NEW YORK CITY
(360 METRES)

TO-DAY' - .

1 00 p. n. —-«Louvs Lexlngton Thea(re
organ recital.

5:00 p. m.—Roseland Dance Orcheatra.
10:45 p. m.—Janssen’s Hofbrau Orches-
tra. . /7 0 o

WPG, ATLANTIC CITY, N. J.

(300 METRES)
TO-DAY

4:15 p. m.—Community voca} end in-
‘strumental recltal St. James: Episcopal
Church.

9:00 p. m.—Hotel Traymore Concert Or-
chestra. K

11:00 p. ‘m.—Organ recital, auditorium
of Atlantic City high -school, by Arthur
Scott Brook, city organist, assisted by
Louisa Corson, soprano; Ida ‘Taylor
Bolte, contralto; John Charles Brown,
.[tenor; Willlam Watkins, bass, and Les-
lie Hughes, planist.

WMATF, SOUTH DARTMOUTH MASS

(441 METRES)
TO-DAY
8:00 p.- m.—Programme from the ‘Steel’
Pier Studio, Atlantic City: Veselll’s Band
and Comfoft's Symphony Orchestra.

WFI, PHILADELPHIA, PA.

(394 METRES)
TO-DAY
7:30 p. m.—Services™ from the Arch.
Street Presbyterlan Church . = -~
9:15 p. m.—Goldman Ban‘d concert,

~ .
WJZ, NEW YORK CITY
(153 METRES.)
. TO-DAY. ’

9:00 a. m.—Children's Hour: Original
stories by the authore, music hy the com-
posers, comic stories by the originators of
famoug comedlcs

10:40 a." m.—Chimes" from Grace Church

11:00 a. m.—West End -Presbyterfan
Church services; sermon by -Rev. John W,
‘Wetzel, |

2:30 p. nn—-Sunduy ‘_Radlo Forum Dr.
Isagc Ward, of Washinston. D.. C.. mv-
sical programme, ’ .

4:30 p. m.—Jochn J. Keatlng, tenox"
Helen O'Connor, contralto; Lillian Doyle,
mccompanlst

7:00 p. m —Nathan Abuss Hotel Penn-
sylvania Orchestra.

!
|

Pro-|.

.| Church, .Brooklyn,

8:00 p. m.—Final baseball scores.

§:05 p. m.—Selections -from Spectal
Score of ‘‘Siegfried’” under direction crf
Josiah Zuro.

8:33 p. m’

8:00 p.
semble,

10:00 p. m.—Godfrey L‘dlow, vio]lnisr

WY, NEW' Yonk CITY

(405 METRES)
) TO-DAY. .
8:15, p. m.—Recital, Mary Ra&hkm.
planist; Teon Kristel, tenor; Felix Vivi.r,
saxophonist; Anne B. Tyndall, sopmqo
Creighton Allen accompanist.

WEAF, NEW YORK CITY
; (492 METRES) o
- " TO-DAY.

-'3:00. p. m.~'Sunday Hymn Sing,”
under the auspices of the Greater New
York Federation of Churches. Frank C.
Goodman, presiding officer. ’

4:00 p. m.—Interdénominational serv-’
ices, under the auspices ,of the Greater
New .York Federation /of Churches.
Frank C. Goodman, pxes!dlng oftlcer. "Ad-,
dress by Rev. Claude C. Coile, pastor,
Embury Memorialr Methodist = Episcopal
N..Y.. Music by Fed-
eration Quartet, with Lotta “Madden,
coprane;-Mildred Bryars, contralto: Louis
Caton, tenor; Sara Reynard, accompanist,
and Arthur/Billings Hunt, baritone and
muslcal director.

7:20 p. m.—Musical programme by MAJ

—Max Kalfus, tenor. \
m.—Lakewood' Farm Inn- En-

| Edward: Bowes and the “Capitol Gang,"’

from 'the Capitol: Theatre, New York city,
by cowrtesy of the . Capltol” thea,cre man-
agement... .

9:15 p. m‘—Goldma.n Band Conoert
Edwin Franko Goldman, conductor;
soloist, Vlola Sherer, soprano.

WGBS, NEW YORK CITY.

’ (316 METRES.)

. TO-DAY.
5:30 p. N ——-Programme trom Plcca.ddlly
Theatre Studfo, -

8:00 p. ‘'m.—Programme frcrm ‘Steel Pier
Studio, Atlantic City, Veselli's Band and

Comfort's Symphony Omhestra.

WBZ, SPRINGFIELD, mss.

(331 METRES)
. TO-DAY -

9 00 -p. m.~Talk by George Leo Pmt-
terson on ‘‘Starlore and Religlon” inter-
spersed with organ music, broadcast di-
rect from, the Estey’ Organ’ Studio.

9:43 p. m.—Progmmme of violin, plano
and. ’‘cello sclections by Malcolm H:
Holmes, violinist, Richard - B. Greenman,
*cellist, and Myron U‘ Lamb, pkmist !rom

Estey Studlo.
WGY SCEENECTADY i Y.
(879 METRES.)
TO-DAY. ' v '

10:30 a. m.—Service of the First Pre&
byterian Church ‘of Albany, N. Y, -

8:00 p.” m.—Studio programme from
WIZ.

8:45 p. m.—Lakewood Fam Ensemble
from WJIZ.

10:00 p. m—GSdfrey Ludlmy, violinlst
from WJZ. .

' WOAP, WASEINGTON, D. C.

- (469 'METRES.) " -
. . TO-DAY.

12:00 m.—Service-at. New York Avenue
Presbyterian Church of Washington. Dr.
‘W. I. Chamberlain, secretary of Board of
Foreign Mlissions of the Reformed Church,
\Iew York city, will preach the sermon.

5:00 p. m.—Service held.at the Peace
Closs. Washington Cathedral. Rev. Wil
liam.¥. Pierce, D. D., President of Ken-
yon*College, Damvler, 0., will preach
the sermon.-

7:20 p..m.—Muslcal programme by Maj.
Bowes and the ““‘Capitel Gang’ from the
Capitol Theatre, New York city.

9:15 p. ‘'m.—Goldman” Band’ concert, Ed-
win Franko Goldman, conductor

WCTS WOBQESTER MASS. .
(“88 METRES.) _.: l
‘TO-DAY. :
p. nL,—Capitol Theatre Gang.

7:20
0:15
win Farnko Goldman, conductor .

'WHAR ATLANTIC CITY, N J’

(216 MFTRES )
"TO-DAY. '~

" 2:30 p. me—~Shogt sacred recital by the
Seaside Hotel Trio.

2:45 p. m.~—Sermon, Rev. Robert A. El-‘

wood, pastor of the Boardwalk Church. .
7:50 p. m.—Evening service, - Chelsea
Bnptist Church; Dr. ‘Thomas J. Cross,
pastor.
0:00 p. m. —Concert by the Seauide Hotel

'| Trio and soloists,

115 p.
citaly

m.—Strand Theatre. organ re-

p. m.—Goldman Band concert, Ed¢"

" WIP, PEILADELPHIA, PA.
, ©. " (508.2 METRES.) .

o . TO-DAY
4:15 p.’ m—Mus'cal services from the

~‘] St. - James Episcopal Chumh Atlunt.k:

City, N. J.
7:15 p. m.—Evening.service from Holy

10:00 p.mi -—Feat.ure progmmme

WCAE PI'I'I‘SBUBGK PA

N (401 3 METRES.)
"\ - -Q TO-DAY
©3:00 p. m. —People s Ba.dlo Chumh serv-
ices.”
6:30 p

J7:20 p. m.—Capitol Theatre Gang.
9 15 p m —-Goldman Band. o

KYW CHICAGO ILL,

(336 METRES)
TO-DAY
12 00 a. m.—The service of the Second
Presbyterian Church, 20th street and
Michigan: avenue, will be 'broaacast Rev.
| Jostah Sibley, pastor.
N 00 p m. -—-Studio concert 3

wcco, HINNEAI’OLIS-ST PAUL
~(416.4 METRES) ' .
.- TO-DAY- )

1 00 p. m.—Hennepin. a.venue M E
Church, Minueapol(s, Rev: Luclus H. Bug-
bee, D.'D., pastor.” .

. 6:10 p. m.—House of Hope Presbyterian
‘Chiurch,. St, Paul, Rev. H Swea.ringen.

-

o

‘1 D. D., pastor. s

9:30 p. m.—¥irst Baptist Church, Min-

11:00 p, m.—Weather. report.and base-
bell ‘score.’

11:15 p. m.—Classical concert—Mr. and
Mrs. Willlam MacPhail, violin and vpiano.
Mrs. Emerson Harris, contralto. -

WFAA DALLAS; TEX.

(47579 METRES) -
TO-DAY .
. 8:30 p. m.—Radio Bible’ Cla.ss Dr. Wil-
llam M. Anderson, pastor ofs the First
Presbyterian Church, teacher; Bible study
and gospel song. -

10:00 p. m.—Service of the First Metho-
dist Episcopal Church;”South, Dr. Carl C.
Gregory, pastor.

11:30 p. m..—Jack Gardner's Orchestra.

. WGR, BUFFALO, N, Y. ©

(319 METRES.)
TO-DAY.

10:30-a. m.—Morning service direct from
Central Presbuterian Church, Buffalo;
Dr. R. J. MacAlpine, minister. . .

-+ 3:00 p. m.—Vesper services, under the
auspices of the Buffalo Council of
Churches

KGW POBTLAND OBE
(4915 METRES)

© TO-DAY,
2:35 p./ m.—Serviées from First Presby-
terian Chureh.
11:55 p. m.—Services frfom First Church
of Christ, Sclentist.

‘KFI, LOS ANGELES, CAL..
R (467 METRES)
Tt TO-DAY LY ’

2 00 p..m.~Morning- “services’ under the
direction of the Los Angeles Church Fed-
eration.

8:00 p. m.—Vesper serv[ces under the di-
rection of the ¥ederated Church Musi-
clans, -

10:30 p. m. --MacD:miel s nightly dolngs
and amusement information ‘service. .

10:45 D. m.~—~Father Ricaid’s- sun, spot
weather forecast. Music appreclation chat.

11:00 p. m. —ngramme presented by
Mr. Newman, manager, from the stage
and studio of the Metropolitan-Theatre. .

12:00 p.-m.—Classlic hour, featuring Elsa
Zelinda, Foley, the vest pocket prima
donna;, Mal AMns;Moran,; pianist:. Viola
Morrow, violinist; Charles F. "Brand,
flutist.

1:00 a. m.—Programme presented by L.
A. Examliner, .

2:00 a. m. —Pa.ckard, /Elght Orchestra,.
under ‘the'cio-direction of. Bill ‘Hennessy.

ton, soloist.

KGO, OAKLAND CAL, .

(861 2 ME'I‘RES)
’ TO-DAY
. 3:00 p. m.—Service, Calvary Presbyte-
rian Chumh San Francisco, Rev. Ezra-
Allen- Van Nuys, D. D., minister.

10:30 p. m.—Service, Calvary Presbyte-

Allen: Van Nuys, D. D., minister.

o~ -, ,#

o KOA, DENVER, COL.

S (322.4 METRES)
. TO-DAY.

2 ou p. m.—Service of First Baptist
C.hureh .Denver, Dr. A. H.' C. Morse,
pastor; Oli'ver W. Gushee, organist. and
director.

., 7:00 p.m ——Sunday afternoon organ re-
ciial First Baptist Church, Denver, Oliver
W.. Gushee, organist and.director.

-10:45 p. m.—Servioe of First Bapdst
Church, Denver, Dr. A. H. C. Morse,
pastor; Oliver W. Gushee, organist and
d(rector.

 KNX, 10S ANGELES, CAL.

(337 METRES.)
- * TO-DAY., -
oo p- m.—Firet Presbyterian Church of.

Hollywood ‘Rev: Stewart P. MacLennan.

*11:00 p. m.—First Presbyterlan Church
of Hollywood.

12:00 p. m-——-Ambassa.dor Conoert. Or-
chestra, Josef Rosenfeld, leader. .

‘1:10 a. m.—Beverly ' Hills - Nurseries
courtesy progranmme. |

WSAI, CINCINN ATI, OHIO

(326" METRES)
. TO-DAY.

4 00 p m.—Radio sermonette, subject,
““‘Some Principles of Christlan Living.”
‘WSAI radio chime concert, Robert Badg-
ley.

i WEAB,»CLEVELAND, 0HIO.
(3%0 METRES)
. : TO-DAY. .
S 30 p. m.—Ivan: Franclsco. Sunday af-
ternoon musicale.
‘9500 p. m.—Park 'I'hea.tre Qrchsatr& An-

gelo Vitale conducting, (rmn Loéw’s Park
Theatre, -

.

- WHAS, LOUISVILLE, KY.
3998 METRES) .
. TO-DAY.

12: 00 a m,—Church service under the
auspices of the: Broadway Christian
Church, the Rev.. Dr. W. N. Briney, pas-
tor.” Mrs, Harry W. Iong, o ist gnd
choir director. . \

~ wWoc, DAVENPORT, TA.

(484 MFTBES)
TO-DAY. ©

3:00 p- m‘;—Omhcstra. concert. " The
Palmer Little Symphony.. Erwin Swin-

dell,. conductor; - Paul: J. Vipperman,
tenor. i . .

8:45 p. m.—Baseball scores.

10:00 p. m,—Church service. Rev. W.

W. Vose of tho Iliinois Christlan Mis-
sfonary Boclety, subject “Suro Foun-
datlonsa."” : °

11:30 p. m.—Mus!cay prommmc. The

Palmer Little Symphony; Erwin Swindell,
conductor,

Trinity Church, Philadelphia; Rev. Floyd
-1 W. Tomkins, D. D., rector.- o

—Dhmer concert tmnsmitted o
| trom Willlam Penn: Hotel." .

and .Chet Mlttendort. “Tiny" Dick B&r- .

rian Church, San Francisco, Rev..Ezral

SUPER-POWER TEST

“MADE IN NEW YORK

Waves Tuned Out - wnth LJttIe
leflculty, Fans Report

Listeners Dluppolntel at L-ek of
Expected vOlune.—su'n-ls Un-
Static,
Full - Strength Not.. Reieased in
_Initial Trial.

.uble to _Domlnu!e Ke-vy

Amerlea’s first super-power broadcast- !
ing station, rated -with” an output of
50 kilowatts, went on'the .air four miles
from Schenectady rcoently.

High-powered brna.dcast!nn has been
much ‘talked . about for the past year.
Thoughts of it have caused many to utter
protest that h!gh-powered waves radiated
from a, 50-kllowatt station would seriously
interfers with smaller staticns and’ that
rresent-day sets would not tune cut.the
stx:ons' signals. On the other hand, engi-
neers claimed that high 'power would
benefit listeners as well as the radio busi-
ress. - Among the advantages they. ex-
nla!ned that super-waves would overcome
static, penetrat. daylight over long dis-
tances and give consistent rocepuon on
simple receivers, thereby reducing' the
‘Initial and operating cost of lietening-in.

The first lofficial tests of the Schenec¢-
tady - 50-kilowatt transmitter were made
on three nights recently, beginning at
midnight, Eastern Standard Time. The
wave length’ used was 380 metres, the
same channel WGY employs for its regu-
lar progra.nunes The big station used
2XAG, an expevimental call granted the
General Electric Company by the Depart-
raentof Commerce.

Super-power-has had so much advance

publicity that the waves, when they
reached New Yerk from: Schenectady, 160
miles, on the night of the first test were
somewhat disarpointing, says the New
York Times. There was no great roar
of'volwme, as mighi have been expected.
The waves could.he tuned out without
any difficulty by a supet-heterodyne or a
three-tube neutrodyne. The static was
'quite‘hea.vy ‘and the waves were not
strong enough to dominate it. 'The qual-
ity, especially the.piano music, was: ex=,
cellent, showing that’: ; the "high power
could apparently be modulated success-
fully on wave lengths under 1000 metres.
It was “later lecarred that only 35 per
cent. of the power was. modulated on the
initial test. -
" The statton sounded quits like 'a.ny
Lroadcast transmitter, and unless the an-
nouncer - had revealed the fact that 50
kilowatts were being used.to set the
ether in vibration, the average broadcast
listener. would . have been : justified - in
thinking that good" atmcephéric conditions
were responsible for an increase in Yol-
ume, compared with WGY's regular in-
stallation, In fact these super-power
signals did not seem like 50 kilowatts,
when compared with WHT, Chicago,
broadcasting at'the ,same time on & near-
by wave length. with a power output
tmder five ‘kilowatts..

" These were the obsérva.tlons made 160

miles from Soheneetady ‘At different dis-

R=-A-D-1-0 Excluolvoly ‘

DORMNCE STREET
4 Op’. Nnmm-ett notel

tances the effect was undoubtedly vu.tly
changed, because some of the waves
would reach thé recciver by land waves,
travelling close to the surface of the

‘earth, and other antennae, further from

the transinitter, would be likely to pic
up -waves travclling via the Heaviside
layer in the cky and thus obtain greater
volume. On the second and third tests
more power was menulated and the' vol-
ume increased.

There was no doubt in thke minds of
auditors in the metropilitan district that
they were. picking ip .more power from
the up-State station,. but the volume was
rot as great as’ might have been-ex-
pected of 50 kilowatts, accord.lng' to
trained listeners. Ten miles -from New
TYork, on Long. Iclanl the waves of 2ZXAG
during the first test were not as strong
as WEAF, rated at 3 kilowatts. WGY
has alwiys had difficulty with its waves

'waxing and waning in and. out.of the

New -York arez, and this same “fading
was" nouceable dwring the , super-power
tests.

Work on ‘he Srhenect.ady plant was

rushed so that the. station could be tested
and data collected on super-power for the
national radio ¢onference, schaduled to be
called by Secretury Hoover this fall. It
Is understood that'the experiments will
be conducted up to that time, so that
lsteners will probably have plenty of
opportunity on numerous occasions a.tter
midnight to tune in on super-power.
. Based on the reception of WGY’s new
‘!mwlauon. ‘there does not seem to be
sny cause for alarm in the New. York
aree regarding interference-of the Bound
Brook station. However, WJZ'e new ap-
r:a.mtus will be only 33 miles from Man-
hattan, and just what interference s
likely to be produced cannot be pre-
dicted, especially in the winter, v&hen the
waves, aided by ideal atmospheric con-
ditions, will cover-a much greater dis-
tance. .

It is not . known whether or not WGY" s
‘Cngineers réleased the tull capacity of the
tranmitter ,into the ether during any of
the experiments last’ week. The an-
nouncer said they -were testing the new
“50-kw, station,”” but did not say the en-
tire output-was on the air. If it was run-
ning at full power it would seem that a
similar station at Bound Braok would be
beneficial to New York radio fans rather
than a eource of interference.

Time alone can tell because of the many
variable factors governing radio trans-
mission andireception. Differences in the
distance of the .transmittér from the re-
ceiver, varying conditions o: the inter-
vening land, directional effects of the
aerials and pecullarities of the atmos-
rhere make {t necessary {o have an ac-
tual test to deterrnire if the ylans worked
out on peper can be made to come true.

) Keep Filament to Normal Point.
Do not burn the thorfated fllamernt

. tubes .at - too great a -brilllancy: do not

turn up the ‘fillament rheostat above uor-
Jnal. This will force too much current
throug‘h the filament and - relcase the
electrons so- fast that the fillament will
become ‘‘run out”, ‘or free '‘electrons in
a short time. The filament will burn

all right, but there- wlll be little or ro
signals.

Stocks Bawed tor s;;ecm-
- RADIO CABINETS
TABLES TO ORDER

WOODWORK OF ALL KINDS
FPATTERN AND MODEL MAKING

- J.' M. Baker Pattern Co.

114 W. Exchange 8§. Union 55382

Corner of Mathewson St.

'; Aute Number Frames
£2.50 a Fair in K. L and Mses. gy

.

$70 On

- Allowance .

Your Old Radio

P olatube-ormonhexohanxotmrd the.

Famous‘ DeForest D17M Priced - ‘at $180

. Come in and xet parti
" Convenient !‘lmenu

nhu.

An popular makes of Radlo Sets
steck.

M. STEINERT & SONS

STEINERT BLDG.

498 WESTMINSTER ST.

~HAS YOUR

for use.

loss of power.

test them free of charge. .

. be found in stock

Are.your batteries and tubes m good shape?

RADIO SET

BEEN IDLE THIS SUMMER”

Now is the time to have 1t overhauled and put into shape

We have e\cperxenced service men for thlS purpose. A
phone call will bring’ one to your home. ' '

.Let us check over your aer:al——a corroded wire wxll cause

We will

If yow have an old set or one you wish to trade for some-
thing more up-to-date, let us talk to you.

Our new models are arriving’ every day.
"'Evcrythmg that is reliable and’ up-to date in Radio will

L.‘RGEST STOCK OF SETS AND' PARTS IN RHODP ISLAND
I Its New.and Worthwhile in Rtadio We Have It. '

B. & H. Supply Co., Inc.
' 116 MATHEWSON STREET
Phones Gaspee 5550-1-2.3



