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Short Wave Broadcasting

May

Make Possible\Mpre Stations

Use of High Frequencies’ Would Permit Hundreds of
New Broadcasters to Go On the Air Without Inter-
ference.—Signals Sent On Low Power

Tha outetanding radio schievamont A
fast yoar, acooralng to many radio author
ftfes, wan tho tao of short waves in broad-
cnting and recelving.  ‘The shortor the
waves txed and tha graater the distanoces
eovererl tha more sensational sscms tho
foat (n the eyos of radto fans, e rhort-
wave craza looonoand it'a leading {he
experlenters oo merry ahass,

vat, If wo go back {n hislery to the
vear 1888 wa find that Tertz, eredited
as tha diseoversr of radio waves, made
us of extremoly short waves,  Then,
for 3¢ years wo passed through & period
quring which long-wave tranamliting was
dovoloped,  Ta-day we aro back to short
WAVeL, '

Thers la one cuastion which naturally
arlses In consldoring this mattor~—why the
popularity of the longor waves?

padlo  hilstory “as well nn other 11s.
tory had {ts” “darke ago.'' The struggle
of men to loarn the secrets of radlo trang-
misslon and reception hag been a gigantic
ont.  Years from now, {t may ba, the
perford when gphavie transmlaslon wag in
voglie wlll be'known as the “darvk vgo"
of radlo,

striklng an electrio apark between two
awllable conductors {t wag dikcovered at
an rarly date produced an osclllating aur«
et tnoa elrewdt, theao osolllations caused
cartain kinda of wave {mpulgas to radinie
tnte apacen away from thea wire,  ‘When
e dizeovery waa put to practical use
It tormed the basle reaction upon which
all svedoms of ralo and wirelesy were
tnatly bulll, .

When nelng n xpark fortexoiting & olr-
il tha oxclliations produced ara. known
1 tdampad wabes't Without going ato
o detalled explanation [t will be suffl)ont
to eay that damped waves “Luna broadly,”
(RTIIRENRT {« rather difficult to tune out
n station which uges o "epitk’’ transmits
ting ael.

Fnglneera have long reallzad this fanlt
of spark Leansmitters and many Aagres of
gpark gape hava been lnvented to lmprove
the inherent brondness of this typo of
et Yot with all the limprovements the
sparic wet ls «tlif an offender and {s not
ps efftctent aa {ube Lransmilttora,  That
is, areat power ling to be axponded {n pro-
dueing the neocessnry radiation,

There waa another typa of transmitlor
wilch was morae offfelont,  ‘Chis ullilzed
mindamped'’ or “contlnuous waves.t ‘I'he

to-dny,  The lmpofBnoe of this tube can
nevor bo ovet-estimated, 1t (¢ the foun-
dation upon which modern padlo Is butit,
1t waa dlscoverad that the throc-slement
lube cottld not only he used for reaaption,
but alse for transmission, 1t wax pos-
xibls to produce undamped wavas with
this davice, Rut tor food aperatlon It was
nat neasssary to sty  withln a.cartaln
band of frequencles, Bhix wystom of trana-
misslon ¢l not and cdost not hawa the
drawbneks of other typos of transmit-
ters. ‘ '
A tube tranumitter can be used in sye-
tema smploylng both high and low power,
ghort waves and long waves,
Investlgators have besomo lnterested in
the posaibilit{es of ahort waves becanse

In the vaouwtn. tube they have a dovice|,

which prosents many opportunities along
this lUne. ’

lixperimonts with the short waves re-
vealat that they could be adaptable for
commereial use and that they were mot
morely n subjoct for the sclentist Lo play
with o the lavoratory,

The outstanding fenture of these waves
la thal dhey have been used {o cover great
dlztances on an amazingly low power in-
put, Naturally, anplhing which promises
A reductlon In conta and, st glves ‘re-
lHable sorvice presenis grewh emomwowreinl
benefits,

Hardly & day goes by now but we hoarv
of some naw achisvement in the use of
ahort waves, There ate many who preddet
ahort waves sire bound to effect a revoly-
tlon in baroadeasting and even In long-
Matance code transmisglon. ' - .

One of the pooullar fantures of short-
wave transuisalon |a that great power ls
not vequived, For Inatance, amateura havo
found that they can send as far using
amall tubes (Ovo-watt power) aa thay can
by asing larger Luboes (B0 watt), In othar
words, when 10 times that power ls uged
It seems to wmake very lttle differencs.
Of courae, for rellable communteation ex.
tremely low power (8 not yet feagible, vet
the example qiioled shows possibilities of
transmisdion on short waves, Short waves
may bo congfderad as giving great range
tor low power. Reforence to. tranamission
tormutae shows that the Mg’-}ger the fre-
quency the greater the radiation and hence
the greator the officlenoy.

Aside from this commoerclal aspect the
broadeast atoner ta due sooner or later
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Beam Transmitter Antenna
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eftictency was consfdorably higher and the
tining of transmiliers was vory much
sharper, o that geveral stationg could be
vperated without interforing with one an-
atiier,  ‘hese Lwo polnts were very mich
In tavor of the undamped or continuous
wavey,

Fang Know that are Hghtd are a gourco
ot luterference beesuye they radlate radloe
waves,  Transmitters maklng use of such
devicos use the are transmittor to produce
nmdamped waves,  IHowaver, by the very
nature of the are apparatus it 1 adapls
able tor uase In producing long waves,

The greater the power of the arc the
more tinstable {ts functloning al hlgh
frequapcies (shart  waves), fingineans,
then, In degslgning statfons for trana-Atle
lantle communication- in order to make
possible the use of ‘greal power, clecled
fo tranemlt on the high waves or low
frequencles, It wns also found by in«
veullgators {hat high woves were very
rable,

Marcon] devised a svstem of synchone
faecd spark gaps by which {t was pogsibla
to croale undamped waves,  Lhls Leanse
mitter, beeause af [ty nature, was alsa
for vze only ot (he high waves,

From the foregoing it may be easlly
sten that the use of long waves has largos
I heen made necessnry hecsuge of the na-
ture of the apparatug avallable.

Of conrss, there are olher reasond hut
It ean bhe sald that (he ones prosented
are the main “renxons for balng."

1L enn sately. be sald that the Invention
of (e (hree-element vacuum tube has
heen the grentest boon to radlo,  Withe
ont it wo would not have radlo as It ls
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to be affected by short-wave lrahsmls-
glong, The time 'm'hy soon come when the
BCL will be tuning {n stations below 200
metres,

Ivery man who drives a car knows that

car 18 travelling 30 mllas an hour, If
the Lhrotile wore to be opened full, 60
milas an hour fwiil not be the resulting
apeed. ‘Wind reslstances and other factors
operate lo prevent double the hilt-spead
being attalned. '

This analogy may be applied to a cer-
taln extant to vacdlo waves, only the teim
tppequency't takes the place of '"veloclty.”
1'he higher the frequency the more dif-
fleult tha operatton, When tuning in a
‘statlon on 400 metera we aro deallng with
& frequency of 750,000 cycles, whereas tun-

000 eycles, which s
Think of current

a tregquency of T8,
100 times as  great,

It the "gas throltle’ ts halt on and tho’

Ing In a statlon at four melers involves

STOOD FOR
ANOTHER S
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(Now LISTEN-TVE STo0D H..AVINQTBI; HODSE
FILLED UP WITH RADIO SETS AND PARTS~AND L'VE |

Today’s HookUp .

YOU. GOING CRAZY OVERIT-BUT 1F
ET COMES 1N THIS HOUSE-QUT YO}
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And That's Final

I )
allornating hack and forth. 75,000,000 times
a tacond!

How about the construction of recelfv-
Ing apparatus with which to tune in these
low waves? Will new designs in recelving
apparstus be necessary? No answer s
given because it I8 obvlous, [

The transmitiing  apparatus for these
ultra frequencied around four metres {s
atlll In tha eoxperimentul xrlage, The dis-
tances covered with these frequenclos re-
niind one of the distances covered in, the
very oarly days qf wirelesa aommunica-
tlon, A dlstance df one mlle ls-exgellent.

HMave you ever 'heard a whistle whan
Ustening In ‘which greally resembles the
nolse of a peanul roaster whistle?. 1t s a
common  decurrence, nowadays; Why!
Well, beeause siallons are now "phckéd so
closely together on waves so close.to sach,
other that they heterodyne, that is;inter-
fere with one another, | ,’",

Applleations pour in at Washington
woekly from those who desire to erect
broadeasting stations, It .thesn new sala~
tlons are to be operated It means thal
before long somwe statlons wlll have to

Aplil time with ecach other three and.even |
four days; That 38, many statlons will |

get on the alr only cne or two days &

length,”" but the movement g ‘meéting
with little success,

‘Wo' will assume that It ls necessary to
hive atatlons separated by 10,000 cycles
(10 kilocycles)“to make certain there will
be no interference belweon -them due to
:heterod’ynins‘ when they ave operating at
ithe snme time, At present the band from
ni5 Lo 1364 kilocyoles (which' roughly cor-
responds - to 550 tor 220 metres, reapec-
tively), 1s set aslde for the broadcasting
stptiona, By subtracting . 46 kllocycles
“from 1304 we got ag n vesult 819 kllocy-
cles.  If the slatlons operating nre to
operate 10 kllocycles apart then we cdn
hava about 80 ‘stations on the afr\at once
without Interference resulﬂng.

“But ‘hecause thera are .'-slo~ many stations,
more -than ‘80 statlons are on at a timé
ag radlo regulations permit two or more
atations In different parts of the ‘coun«
try. to' operate on the-same frequepcy or
very near the amme frequency hecanse
Ithoped that because they are geographi-
cally far apart no interference would re-
sult, In gplte ‘of these dlstances heterodyn-
ing ls quite common to-day, although this

tiony are always on thelr assigned fre-
quencles, -

Ry lhe present system of frequency al-
locations, then, we could have about 80
stations 10 kilooyeles opart,

cles, say aroafnd 5000 kilocycels (60 me-

Continued on Page cwrils
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Where They Kmew the Nemtrodyne

'SETS—PARTS

- %4 DORRANCE 8T. .
Upstalrs—Opp. Narragansett. Hotel
Telephone 8518 Gaapee

week al the most,

"What Ja the solutlon? Many think i
s {n the perfecting bf thesa . short~wave
systoms, WLl not this band eventually
hecomo over-crowded, Just ns the present
long~-wave band ls? There is little llkell-
hood this would ever occur. R

It has been the custom for vears to
spoak of wave lengths, ‘Wave longthy are
more gonerally uged rather than frequen-
cles bocrusa 1t la easier to think of the
lmpulses  whioh léave the antenna as|
“vaved.”  An effort {s being made st Lhe
present time to have the publie use '‘kilo-
¢yela frequency’ rather “than  "wave

'

DORRANCE
RADIO CO.

92 DORRANCE STREET
Qm). Narragansott Holel

Type UV 100 and $198
J Ao

201A Tubes......
Everything Sold at & Cut Price

WHOLESAL

RADION

FE DISTRIBUTORS
FOR -

KARAS ELECTRICAL CO. TRANSFORMERS '
‘FOOTE MINERAL CO. CRYSTALS

F. W, SICKLES CO. COILS , .

CHELTON ELECTRIC CO. MIDGET CONDENSERS

WALBERT MFG. CO.

ACCURATUNE DIALS : '

CUNNINGHAM TUBES , :
LARGEST &' OCK OF SETS AND PARTS IN RHODE ISLAND °

,
It 1¢'8 New and Worthwhlle In Radio We Have It

B. & H. Supply Co., Inc.
116 MATHEWSON STREET
Phones Gaspee 5650-1-2-3

UNIVERNIER DIALS

PANELS
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We've mapped the air for
Radio explorers!
' Get your copy of this great new map today, ']

,’E‘;VIST Ehc dinin’ unti! yo\l"cntch
a
it

faint hum ' Nurse it carefully and

‘ omes & murmur of distant music,
Then—~'"Thix |a station KL.Z, Denver’’~~
and you add another station to your list,

But how far away was it?  What sort:
of country did the message fiash over?
You want to visualize your exploit and . E
mark it for future roference, dAlr;.tu“fd \tlhe n.\:mtbeﬁ ¥; l{l alpha }t)i

You can-—with the New Collier radiq % 118t ol all stations which aleo gi e
map of the United States and Canada. "¢ of the operatoe of cach, )
It's beautifully printed in three colors, The map also outlines the boundaries
every station cloarly marked mond the - of the radio districts, identifying them -
time-aones outlined. : by number,

Istantly you can tell how many miles -~ There'sa lot of satisfaction in radio
away a station is, Cut out the scale of exploting with this great new map. - And
miles provided and paste it on card. it costs only a quarter, Get your capy
toard ~ Put & pin through one end at the At your newsstand, bookstore or radio -
point where you are, Swing the other dealer's fon/ght. Oc just mail 25 cents
end mcrosms the country until in coin or stamps with your name and
the station you are after, address to us direct,

11 you use a directional aerlal, you can
pick out any station you want to get on
the map, and point the loop towsrda the'
exact point where the station is located,

you reech

" P. F. Collier & Son Company

250 Tark Ayenue, Deply, R. M., 3144
New: Yorw Clly, .

v . . '

* OUR MODEL OF THE.

~ BROWNING-DRAKE
REGENAFORMER SETS
NOW ON DISPLAY

, ; .
WAS THE FIRST DISPLAYED
"IN PROVIDENCE

As We Have Specialized on the

 REGENAFORMER SET

. Since the Boston Radio Show
~ WeCan Intelligently Service It §&
QOur Browning' and Drake Blueprints i
Drawn so You Can Understand Them |8
 Complete Sets or Parts In Stock 1§
- TILLEY RADIO CORPN.

311 Woolwo'rth Bidg. 187 Westminster Street |
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TRYING DIFFERENT SETS
Smilh's third evening of radlo conslsted

‘ot tryihg:out: séveral new sets, none of

which - produced any ‘b'ebt‘cr"rl'esults than
the one he had Orst Installed, But they
erened ‘hls eyos to the varieties of hook-

ups and theorfes, and -made Lhe words
super-heterodyne, . neutrodyne, regenera-

tion and reflex mean something.

Naturally Smith saw. what a varisble

.| thing radin is and how many ways there

are of arriving at somewhat the same re-

1 sults, -One set brought in a Jocal station

Two
But in

with a. ground connection alond,
operated on dry bhatteriea alone,

‘|'most cases outside aerial and storage but-

tery were the. rule,

“It's  remarkable,’”  Smith ' declared,
watching the dealer's radio expert shift
from one set to another,r “and ‘it--would
certainly be confusing, too, if I had hat
made up my mind to ahsord a little of
It at a time, " I.realize that In buying a
good set'to start with I'm plunging rather
deeply, bhut I'd rather.learn the thoory of
it all by picking” it up lttle b.v, MHttle ns T
®ain cxperienco from g set that rewards

Tmo for my cfforts.'”

1le did not have Lo wait lohy to.learn a
BIt of thae groundwork, for just ng he was
busy twirling the sclector dial of a re-
generative recelver a nelghbor eniled up
to bag him not buy anything that would
dlsturh the nelghbor's radio enjoyment.
Regenerative sels ancl as minjature, but
- broadeasting  stations  when
they oscillate, but thefr programmes are
anything but acceptable, "

The advantage of regeneration, how-
ever, are possihle in other types of re-
celvers such as the neutrodyne, to men-
tion one,  Smith was informed that radio

would be greatly aided by fewer straight
regonerative sels, so just to be progres-
sive he.crossed this type oft his list, Jie
figuréd he cotlld be g radlo fan without
tanning himseif out of popularity.

Isven In his haste Lo glve cach of tha’

sels a . ilryout, Smith stumbled overideas.

First of ail he notfced that impatient tun--

ing 1s the surest way of sacrifieing re~
sults.  The ‘quicker he tried to tune in
for stationeg the slowor he got them. He
was not long In discovering that it you
buy. a reasonably good set the.best thing
to do is'lo learn how to tune it, and €3
master: the job, o

Not ‘only 'that, but’ in settlxg .up the
difterent seta he dlscovered ho
it s to make arll connections secure. He
found thut the.fanther the loose connec-
tion Is from the final output the- more
“crackling’ there will be fremi® the. Joud
‘speaker, for.the simple reason that
trouble near the input is amplified nore
than a similar Lrouble would be from the
audio frequency amplifiers ‘on.

Of course he didn't usc these terms, and
wlien the dealer’'s man mentioned radlo
froquency In the same breath Smlth'
called a halt on theory and usked for a
fow plain facts:

YT was thinking that perhaps .those
power wires out front have something to
do with the intertercnee we get," he sald,

“Phat’s quite posgsible,’ + 1 admitted.
“The way we've strung your temporary
aerlal U parallels the power wires, This
lsn't secording to radio Moyle, What we
had better do when stringing up a per-
manent antenna is Lo put It on a bhlas ¢o
that, extended; it would crgss the power
wires and my antenna wire oh-a sharp
angle.” .

(Copyright, 1025, by The Ullman Featurs
' Service,)

may be due to the fact thal not alt st,a-‘

| Now suppose .
thvat we make wse of the high frequen-’

Marshall & Co. {

Trade Mari.
)\ Registered .

that IT PAYS, |

- ~RADIO. STORE
Butly On Value Asid Se'ruloe—-Growiug Oon Both

. i .
.~ When You Buy Your
Radio Receiver or
Radio Accessories K7
‘be sure it’'is a store known for its
dependability.
_The patrons of The Shepard Radio

"Store” have ' learped that IT PAYS.
Rhode Islanders are rapidly learning -

AS Local Representatives of the
Leading Broadcast Receivers

i

Listed In T‘he .
Box At Right

" have been received
Providence or vicinity
with ‘

. MAGNAVOX
RECEIVERS

It is important that you
should know that

in

T'he Shepard Radio Store is at all times ready to serve you,
N o Pxs . v
+ O
N *
The Stations KFDM—Beaumont, Texas .

KFKB~—Milford, Kansas
KFFT~S8alt Lake City, Utah
KOA—Denver, Colorado =
KGO—Oakland, Calif,
KFI—Los Angeles, Calif,
CJCM~—Mt. Joilie, Quebec
WGBC—Memphis, Tern, .
WAAF~~Chicago, I, =
WCBE-—New Orleans, La,
W]JD~—Mooseheart, Ill, -
WCAL—Northfield, -Minn,
WBMC—Berrien Springs,

WWAD-—Philadelphia, Pa.
 WBDM—Chicago, Il
WMAZ—Macon, Ga.

Mich,

Arrived,

’ The New Thermiodyne .
6-Tube Single Major Control Radio Receiver Has
We Invite Your Inspection,

Have Your Radio Installed by a
Store Known for Its Setrvice—

{;Ia?e it installed by those who know how—
ave it installed by the Radio Service Section of -

g

essentfal -

The Factory Guarantee Stands Good Only On Sets
. Purchased From Registered Magnavox Dealers
: Such As We Are ,

THE SHEPARD RADIO STORE.

' . ..
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GHANGING VOLTAGE
IMPROVES SIGNALS '

Slight Variation Often Adds to
Volume and Clearness

P aatain)

¢ Nattery Vvoltugen ! I(An:lux
From One (o
Are

Clineging

Mour and a Half
~—— Tregquent
Clells

flecommended,
of
longs Lite, Snys Wrlter,

Ny M, I SLEKPER

AMang eat manutactiurers as well as thosa
who write articles on home construction
are recommending (he uge of 4ig-volt
batterles,  The ¢ battery not only fi-
proves (he quality of reception by reducs
ing tha tondency of the tubes lo averload
o gtrong slenats, but it culs down the jis]
batterles two or throg times,
justriotions speclty o pavtictlar voltage
for tho (& battery, but experience with
varlous sets shows that {t {s neceasary to
try diftorent voltages for the C batlery,
ranglng from ‘1% Lo 41y volts, 10 you
hnve a battery of this sort on your sct,
"ol tho slgnals geem Lo be o lttle wesk

ftornge Pro-

o il e quallty, ey varying the volt-
sge, and you will be surpriged to see
bow, al the proper value, bolli volume

and guality arve hproved,

A ogreat many of the complalota ande
about vacuwm tubed, particulavly so far
na thelr aperating e Iy concerned, are

. not dua to any feull of the tubes themn-
L gelves, but to the manner In which they
are Uaend, ‘Chat fs, (£ the Alament current
{2 lnereaged over the normal or rated
rvalus by & per cent, Lhe 1fe {8 out In
half, . lacreastlng anothsr & per ennt,
, bringg It down to ene-fourth, On the other
“hand, the flamert will last nearly twlee
I lnnx It tho rheostal fa adjusted so that
the current {¢ o Hitle bit helow the nov-
tnal,  Phese flguces, taken from the aver-
age of hundreds of tubey, show clearly the
great tmportanes of keaplng the rheostaty
turned down right to the polat at whilch
the slgnale drip off {n strength.

Ma). Klook e (he authorlty’ for the
etatement thal the e of o storage bat-
ety le greatly reduced by running to the
full dlscharge conditlon bhefore rechayg-
fng. o olther words, any (ypa of battery
stould be recharged when {t hag been
run down half way, 10 you want lo get
the moat from yaur bnltc'n. therefore, o
not wall untl the tubes burn dlml( before
recharglng.  ‘The best way s to plan {o
it the battery on chargo perhaps every
Monday night, or It (L {1 & small battery
and the set lo used & great deal, every
Monday and Thursday nlght. It does not
frujure a baltery lo overcharge it, bul the
plates arve gradually destroyed 1€ the bat-
tery 1a conglatently run down all the way.
he foregoing applles equally (o storage B
hatteries,

A great deal of now Information has
Cheen gatherved durlng the last few months
by omanufaclurers of  audle frecquency
Ctransformers.  (n fact, the deslgn of A, I8

Usually the |

Low Waves Open

Net Broadqasﬁny 'Cha'nnels"

1 TN

[

In the above m'nwhw short-wave stations are shown broadeasting on waves ﬂopnmted by only five metrey, )'M, thers s

no Inderterance, wh\la\signnls broadea st by Icmg-wn\'e stations separated by tho.
lLong-wave statlons separatel h\

olhew,

15 metres -do not Interfere, "as indleated

interfore ~with * each
intha. sketeh, but the long-wave

sano- ‘distanco

bhande are bocomling overcrowded becnuse 3 s necessary to leave 80 many metres between wave-lengths assigned Lo va- -

rlous stutlons,

feeting of tho short-wave \)stcm of hxoadbnqtlng

e sccompanylng article “wngc\-s%.s that the solution to thls problem ot ovcrmowdlng Hes ‘in the pu-

[} [

during ke next year., For one thing, we
ara dlgcovering that distortion ov lack of
unttorm amplfcalion l& not merely n talk-
ing polnt for use in advertlging, for, in
tho new (ype of amplifiers, whon uxed
with good loud speakers, there is none of
the pecullar sound effect by which we
have, In tha past, recognlzed w radlo set
ax bhelng the source of musle or spoech,
With  the new transformers and’ the new
amplitying clveults, such words as ''Lhls-
tle’ can be reproduced pdrfectly, A set
that will reproducoe “thlstle’’ ctearly 1s 100
per cent, O, I8

Fowever, Hm new f{ranstormers dn not
tell the whole story, for It has been found
that the most perfect transformers dellver
so much kielk to the tubgs Lhat an ordi-
nary ampliying tube cannot ba used in
tha second slage of an A. 10 ampliner,
As o omatter of fact, one stage, correctly
destgned, gives nearly as much volume
and fa¥ betler reproductlon t(han two
stages of the fualllne types, while, It a
segand tubg 18 used, It must bo a power
tube,>s0 as to hundlt- the woll\ without’
overloading.

Thig Is one of the most encourug‘ing de-
velopments of (hia geason for, by next
tall, we shall have radlo sets producing |
mugle which will be beyond the erlticism

‘ol those who have been unfavorably Imw-

presged by the results obtained ‘wltl}x pres~
ent day cqulpment.  Broadeasting stations
acrid ottt perfect musle and gpeech. The
trouble that we have to overcome I8 en-
tirely at the recelving ond,

< amplifers wlll probably change materially

(Copyright, 1923, 2lst Century Tress.)

though some-
with a groove
rownd Ha elrewnmifarence Lo recelve rope
spliced avound [t

L THIMBLE—A metal ring,
tImea  heart-shaped,

PRANSFORMER--An (nstewment gtmllar
in actlon and congtructlon to an In-
Cduetion Coll, tnastich ag there are
two separate colls,  one having faw
turng  and the  other many  turng,
placod clove together to permit of In-
duction and having o contuon lamdn-
nted core.  See Core A'ype and Shell
type,  also Step-down and  Step-up.
Helng used for Alternating Current ft
doeg not requlre an attomalie make:
and break ke the Induction  Coll,
ag Lho allernatinns produce sufllelent
alternations fn the magnet fleld to in-
duee a current’ Into the seccondary
windlng!

TRANSIHENT-"'miaporary. Tasalng.

PRANHEMUMTING  JGEIER - Osclliation
teangformer having s varlable sec-
ondary, and permltting of varlous de-
prees of couplings, by adJualment, be-
{ween the two clreults, .

TREMBLEH-~An futerrupter  for Indue-
Hon Colle,  resembling the  hammer
break, but on a smaller secale,

CI'a be Continued.)

TRICGGHR BATTERY--—Small batlery in-
worted fn grid clreult tb glve grid lts
Inlttal charge when a valve ls uegod
for transmisgion, Replaces potentiom-
eter,

TRIGONOMETRY-"That branch of math-
ematles deallug with computation of
sides and angles of plano triangles.
Is divided Into rlght augled trigo-
nometry and obligue angled trigonom-

otry, according to which olass of
angles (U 1y belng appjled to,
TRIN K A guare wooden tube onclosing

downleads where they are to be cars
rladd through desks or awnlogs,
TUBES OF 1ILORCK—Another expression
denoting: lines of foree,
TUDOW ACCUMULATOR-"The
plate 14 formed by Plunte process and
the negatlve 19 formed by pasting.
VECPOR--A Une representlng magnitude
and dlrectton of a lorce.
VELOCITY--Rale of motlon or
traversad In unit thme.
VELOCITY O WLECTRIC
186,000 mileg per second,
VELOCITY O THER WAVES- ~1‘20000
mlteg per gecond, s#me as lir‘ht and
electele waves,
WAVES, NLECPROMAGN

distance
See undts.
WAVIES—

DL\ (o STV

tladle electromagnetie dlsturbance pro-

gregslve through space,

TWAVELENWATH NATURAN~In a loaded
antenna (thal ls with serfes of in-
ductance of capaclty) the natural
wave length corresponds to the lowest
froe osclliation, '

WAVES SUSTAIN BD-Waves mc]lntm.(
from & conduclor {n which an aller.
nating current flowa,

WAVEAVOUND --A olagy of drum arma-
ture In which connectiona produce a
“gtepping forward' In a zlg-zag wavy
line all tha thihe.
and two clrcult windlngs,

VI')]C!ll'l‘wl“orce with whlch the earth.
attracls body. A body varles In
wolght nccox(llnn lo its distance from
conttro of capth, although lts messy re-
malng constant.

WEEBER—Unlt of magnet nux, I8 pro-
duced, by a curront of one ampere
" flowing Huoug'h nooclreult wlth one
tlenry of fnduclance,

WHHNELL BREAK-~AR clectrolytle In-
terrupter.

WHKSTON (Iuhl;-«'l‘he present  staadard
ocll conslsts of wercuey with « paste
of marcurotty and oadialum -sulphates
which form the oathodo and has an
anode of 2.6 por cent. eandmlum amal
gan ln an olectrolyto of saturatod so-
Jutfon of cadmium guiphate, Hay a
constanl B M, It of 1.0125 volts al

e,

\VHi‘O,A'l‘Q"J‘()NIu BRIDGHE -- Instrunient

for deterraining roslstance of a body 1

%

[
4

.

positive |

Also enllod serles |

h;, balancing {t with Anothor of un-
"R iToWh "ll‘“&fﬁﬂm‘(‘
WHIPPING-—-The binding of str!ng or
csmall, wlre round end of a rope or
muitiple wire to prevent the enrls trom
Fraylng out,

WIMSHURST MACHINT—An  influence
machine for producing statle charges.
Conslsts of two glass dlscs, cach hav-
Ing a nwmmber of tin-foll gtrlps pasted
on one sldo,  "T'hese are rolated pur-
allel and ench close to each - olher,
but In opposite directions,, On elther
slda of tho pale ato. tinsel brushes
which almost touch the tin-foll™strips,
together with . palr of collecting
combyg which also nearly touch the
cstelpg. heso comby are nt nn acute
angle to the brushos. Charges are pr 0
produced by
tial charge belug glven to. one sel
of strips, which pagsing the strips on
ather plate Itduce an -’ opposite
charge, on them, which Is collected by
{he' ('rm;hq und used to charge a {.oy-
don Jar, I'his charging {s automatically

Only one lnnlul charge ls necessary,

WOLLASTON WIR K1 xeeedingly

fine
platinum  wire coated with sllver.

Induction due to an inf-

repegted by the mtnt!nn of the plnlnm

SHGRT WAVE
BRUADEASTING

Continued from Tagoe Revon,

tres), At thls frequency thero ts nolhing
diftlenlt in the yecaption of the signals
and frequencios such as this arve being
used regularly for relaying thoadeasts, -

From 3000 kiloeyelns (60 metres) to G030
kiloeyeles (50 melres) topresents a wave
lenglh change of only 10 metigs and yel
apacing tho (slations 10 klDocyoles apart
we flivb~thal we could have 100 stations
at these [Trequencles operating at once,
whereag at pregent band (220, to b0, rep-
rogenting A0 mnncﬂ) wo cah-only have
80 stations,

The conclusion Is that short-wave brosad-
ensting would solve the problem.  klow-
ever, lel us go to the hlg‘hol frequencies,
Quppose that [t was now feasible to use
tha frequencies balween 60,000 and 50,000
kllecycleg (from fve lo gix metres, re-
apectlvely), This presents s, band of 10,-

000 kiloeyeles, which would accommodate |

1000 statfons apaced 10 kilocyeles apart
and yel the whole band is only one metre
wide,

‘However, while working oul thlg proh-
et lel us consglder how many statlons
could be filled In between 60,000 kilocyeles
(Nve ‘metres) and 10,000 kilocyeles (30
metreg),  In thls narrow band of wave
fengths (29 melreg) we have just 50,000
kitoeyeles, which would allow
ttons or 10 thues a3 many as are now in
constant operation,

The above sladement shows what a

PHONE .,

TEED G5 YE

America’s Supreme
Headphone Value
Mnda Gilobe Thone
\1nunfnc(mi Co, lc%

Reading, Ms.
) svorywhere at

1 your dealer fally, write us.

De Forest
Atwater-Kent
Grebe
" Freed-Eisemann °

th il |

De ]"orest D»-17 \
Beautiful Tone Quality

STEINERT BLDG. -

You Wlll Find Nearly Every
| Worthy Radio Set at

M. STEINERT & SONS

FROM

$25 to $425

WITH CONVENIENT TERMS
(*helsea, 5- Tube

- M. STEINERT & SONS

495 WESTMINSTER ST

A Real Dlstanco Getter for

$50 -

Without Accessories

Malone-Lemmon
Pooley Atwater-Kent
- Crosley
Victrola-FFada
Windsor Consoles
and others

[ERe Al ' ] v
The Cuslomer mu.st bc salisfied"’

BO0N  sla- j

great fleld there s for hroadcasting ata-
tions,  Statlons, could be separated by
more than 10 kilocycles,and Jdn thls way
Interference woilld be lessen®d ‘and the
possibllity of helerodyning cut down, °

Irans wishing to. calculate
from wave lehgth can do so by dlviding
300,000,000 by the wave length to get the
freajlency - In cycles, ™ The kllov‘yclo Is
1000. cycles, '

The matter of “frequency’ fs very im-

whet valdes of Inductance and capaclty
must be used I g recélving set. Bearing
uns ln-mind, tt can veadlly be seen that
speaking of (ransmltting

and recelving

So far In thls article we have cmlouv-
ored lo show why -tha low frequencies
(hlgh waves) came ot be used oxtensively

1 amateyrs,

| ot power as:a 00-watt electric lght tamp

| trequencles. A(short: waves)' are less’ sub-

trequency |

portant, as. the frequency rate dotol’mlnes'

the term frequency ia to he' preferped In’

aets, In many ways-it Is to be deploved.
that the termv wave length was ever
colned,

and why the use of the high ﬂ'equenclu
(low wayvea), woul;i ‘open many new. chan-
nels for broadeasting statlons,

Great 'distances arp~being, covered with
‘comparat{vely “low ‘power. every. day by
" Thousantis of miles are cov-
Lered on -startling low power,

A few years ago If anyone had sald
hat 0000 miles could’ be covexed by -a
code station Which uses the same amount

he would have been, thought: crazy. Yet
Lo-day’ such achlev@menly are cornmon,
Sclentists also point’ out thht the high

ject . to - statle  Interférenae than. afe the
‘hlgher frequenclés.

Fans. may have noticed In reading
nmgnﬂnes that cansiderable ‘coniment is

nmpeltiea of .the ullra-high frequencles.
Beam transmission,, that s, broadeasting
along a- defintte path has bcon tried out
suecesstilly over-jong dlstances,

"Phe accompanying dlagram shows. the
pgeneral arrangement . of  the apparatus
used for directive or beam transmission.
Refiecting wires, are hung- from qa para-
bolle frame mgund the transmitting. wires
In the cenlre, Mathematics are emp]oyed
ty ‘work out the correct curve of the re-
flcctor nncl' the position or the ansmlt-
ter,

The I'Oﬂectinr;‘ wires act in the same
way as a mirror, 'These wirés are tuned
lo the frequency generaled by’ the trans-
mitter,” Mhe transmitter mdiates equally
well In-all directlons by virtue of its belng
connected to vertieal wires, TFowever,
when the radlated waves strlke the tuned
reflector wires they in turn reradlate- the
Impulses, .

AL the open end of the parabola’ the
revadiated waves are 'n phase with 'the
transmitled waves and hedee they reln-
force one another becuuse of the arrange-
ment of thelr pogitions which have heen
worked out matlematleally., "The trans-
mitter slgnals, however, (-annot he re-
cklved on the-other side of the phrabolic
‘curve beeause the radlated and reradiated
waves interfere. with one another and
neutralization takes place with no slg-
nals;

In yisuallzing the heam transmitter per-

RADIO CABINETS‘»
Made to Qrder

Flighest grade of cabinet and car-
penter work, bn{’ninuv stock cut
to dimensions——no, order too small,

GLEDHILL

PATTERNS AND MODELS.
107 Friendship St.
GASIER 5108 S

TO USW
WAVE -LENGP

\Ve f‘m\rnnfee 1o &

The Ideal Set

UNDER

Radlola Superheterodyne

Whose Yyave Length is Flve Me(ers or More

TRADE IN YOUR OLD SET TOWARD A SUPER
~ and “Leave It to Us and be Satisfied”

Blanchard Radio & Electric Co.

208 Woolworth Building

THII NEW
H ASSIGNMENTS

\‘.

eparate Any Station

Gaspee 8883

N 4

ﬁmai

Original Distance Cr

- On Crystal Sets/!

 Kansss City, Kans,,
Stelnits Lahoratories, N
Atchison, Kansas,

"My Rimr-h-hv. Lasvenworth, Kans,,

J
‘ "Hy nephow was Natening on Radbe
when the mnnouneer said this s WDAP
(hioago.” Tha kid nesrly hxd a At. While
listening to'the secand aeleothon lnothcr
yoleo was heard and w0 tuhed that station,
KDXA, l’lmburg}h ‘Tho naxt night we
received KTKY, Hastingi,. Nohr, Ly pnd
WOA ha, The next night
foked up WAAD Cineimutl ud WLAZ,
arren, Ohlo,’

For thone who donbt reception of lom
d!m\nu. thin set wan lacated about hu‘
miles from center of town mnd there isa’t
any kind of a Radio within a radins of .
sne mile of thiv set,

JJ@(‘/&&Z:»

Mirs, anoullSMMl Slo!nilﬂ‘uhnsm.ﬂz,
on; Illlmu Oryatal Sets, $6;
Sat, oomplall wllh hm hom,
.mll;!r uhd mund. 'T o ‘Bn lsm-
[N V. O
FREE doecrintive literutulx!o.on :e'qu,el:.

STEINITE LABORATORIES,

.most distant KDKA ~ WSB

- SPECIAL OFFER—3 rors'1 |

" entirely new discovary, Opans npnéw pos-

My Money-Back GUARANTEE

ba
Nationa] Bank Atohison Savings Bank, Den't deluy the radio treat
your STEINITE cryatals today — NOW, Nona genuine wlthontcletter 8 stamped on ide,

RF‘SULW trulg amazing, Fveryone as-
toniuhedhys EINITE, The best Crystal
made for Crystal Sats, Fits any standard
holder, R, A, Cozard, Jr,, K. C,, Mo,, says:

"I got Dallas, Chicago, bvhenoctady Pitts-
burgh and Glovellmf” “H, Harrymaun, Op-
dyde, U1, snys: "'l hwaheard 26 sumona.
YOAW ~—
WOAR and WGY, %}mnecmdv 825 mi." .
H. Lapainvy, Council Bluffs, Ia., says: 'I‘he S
aecond nirht I got KDKA, T, Pittaburgh,”
I‘lmusannx of STRINITE users everyw here
You can's donbt your own eara,
Llsten In on STEINITE at my risk,
Mead my guarantee—inen acl, Each

Six Special Hooksps FREE, Send Dallar Bifl Todyy, .
STEINITE is no ordinary crystal, 1t'san

sibilities for crystal met racejvors,
STRINITE CRYSTALS are hein
imitated, Nons Qenulna Unleas Stempe.

1. unreservadly, guarantee STRINITE to give
hatter results thak you ever thought possible on
yourcrystalset. If you are not surprised and
moro than pleased 1 will send back your money
without any quel tion, Thene twa b{g Atehison

nks will testify to la'y roliability: "Exehange
n store for you, Ovder

34 Radlo Bldg., ATCRISON, KANSAS

belng made of late concerning directlonal

haps the. hest method;{s to think of thej’

reflectoin in the same; manner as an ordi-
nary parabolic ‘mirrot. 'The effect” pro-
‘duced on llght by. the mirror and the
effect prodiiced on, the radlo wave by the
reficeting wires Is tlie sanie,”

1t 1s plain-that in peoint-to-point com-
munication beam - transmission.  would
make for greater agereey, It would algo
permit concentration of broadcast energy.

Trom the above discussion of the pos-
gibllitiea - and’ present usey of the ultra-
high frequencies it can® be readily séen

‘gshort waves."

The, advantages of the ultra-high tres
quencles may be summarized as follows:
New channels for broadeasting with re-
“duction  of. interference;  Jow power
long . distances; reduction of . statle,.
dlrectlopal characterlstics. |

There are obslacles to-he. overcome he-
tore the- very. high ‘frequencles' can he
used genemllv. New recelving séts “will
have to be made, Lzy)nblo of tyning down
to - extremely ,Jow wave lengths, ~ But It

why so much emphagis Is being plaﬂed\on

for|
and |

should not be difffeult Lo construct Ll'axss- !

mmem ‘and recelvers for the ultra-higy
frequencles, because of the extensive fy.
formatlon.In design and manufacture how
available.

—————

Radlo Cabmets

Why hot a genvlne Mahogany, Nttle
differonce in cost?
Can make Inexpenalve or elaborate

Robert P. O’Brien
.86 Calverly St, :

Wood nid Metal Tntlerns
Cabinet Making, Carpenters’
Jobbing
Bronre and
Castings

. 8tock Bronze or at
Notice

Aluminum Pattern Platey

Brass, Aluminum

a Few Hourn

S Stocks amwd for Spulnh
RADIO CABINETS
TABLES TO" ORDER

WOODWORK OF ALL: KINDS
PATTERN AND MODEXL MAXKING"

J. M. Baker Pattern Co.
. 114 'W. Exchange 8t. Union 5533
Corner ot mthew.o?. st.

2834

Auto Number Trames *
‘s 82,50 & Pair in R. L and Mass,

The Automatis
Filament
Current Conteol

4 Eliminates Mand
Rbeostais on All
Ampllfication
Clrcults

1. 8. BRACH MFG. CQ\}
o NEWARK N. g,

instrument..

u»
-»

does exactly this-.

volume,

Speaker for

-anteed for one year,

--the real test!

When a Loud Speaker*
reproduces mixed -
- quartets SO that each -
voice is clearly defin-
able, it's a high-grade

The new DYMAC

et thepriceisonly §.

From speech'makmg
to, jazz--you get it all
from the DYMAC.
. # Convenient outside
thumbscrew regulates

You take no chances
with the DYMAC Loud
every
DYMAC product is guar-

. ELECT RICAL PRODUCTS MFG. CO.
PROVIDENCE, R. I

New England Factory Hepresentatives

HASTINGS -ELECTRIC SALES CO.

42 Binford St., So. Boston, Mass,
Export Offlce: Ad. Auriema, Inc., 1168 Brond St., N, Y, City

Distributors of DYMAC Radio Equipment
Providence” I3lectric Co, 87

City Haill Hardware Co,,
Deinnrey-Felch Co., 12

qu}: lustre
black deckled
enamel hom.

W'

&r‘emal .
thumbscrew .
“control o

Live Radio Dealers sell
DYMAC guaranteed
products. Ask yours.
Empire Street. i
150 Washingion Streef,
Meeting Street, Pawtucket, R, I,

——

TOR®
85 Washington SL\

Strand Theatre Bldg,

&

"PHONES
B §1.43
$4.47
$2.98

Cuvimet 69¢

\\'0 cavey u Inrge sfock, all
slzeny, nt the lowest prices,

Federnl Phone,
3200 ohm,
A8t 88,007, ..
Receptrad
Vhone,

List §7.00......

Snlhl Mahognny

ing.  You SAVE on,eve
your family w'lshmg and-
prised at your s'wmg and
work, Try us THIS WE

P/mnea .
Un.367%w “Un, 5673: W

or Two Blouses
WASHED

- STARCHED  |f
'IRONED

10 pounds for $1.50

‘And ironed means wearing 1ppare1 HAND.IRONED!
By far the most economical finished family launder-

INCORPORATED

~ Unit SL]stem Launcqu
145 Globe Street

ry-bundle.  Send us ALL
Pprepare {o be really sur- .

pleased with the excellent
FK

.the latest hookups,

low,
Is your guarantee,
are satisfled.

WE CARRY-IN STOCK THE FOLLOWING SETS:

Grebe, Freshman. Masterplece, Crosley, Cleartone,
Federal, Neutrodynes, Radiolas, and many others. Our
prices for all week will be exceptiona!ly low.
fall to see us and let us help you select one.

OUR SALES FORCE CONSISTS OF EXPERTS

{ who are known to the local radio fans who know all
“Thelr impartial suggestions to you
will always be to your benefit.

' Do your shopping at our store.
We give you a special form of sales slip, which
Your sale is never final.unless you

Don’t

Qur prices are alway

s
Erla s-TuboA Knockdown

Ligt 89.50.

Set.

One week. snle—-specinl offer on
ull parts to bulld

o $20.95 | temmevet 58.93
-WE CARRY IN STOCK

all parts.and blugprints and panel layouts for
BOSTON AMERICAN 4-R SET

This set Is the Jlast word in radio.
'glw you adrice mul the best of service In bullding it

It’s a wonder, Wa will gladly

We oarey in stoek Rright M-r.
Cyclone, Eveready, Burgeas and
Hercules B Dattevies,

“B" Balterias........61 c and Consult Us About a Radio

in Your Home. On Easy
Payments
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" RADIO PROGRAMMES |

aeorge Washington and Abdbraham Lin.

coln are tho subjoots of moemarlal exor
elaos whioh will bo conducted fn Boston
mis ovening and broadoast by atatlon
WIIAN tor tho bonefit of looal radlio fana,
otrer foaturea on the programmes of
providence stations thls wook inolude o
concort by tho Now York Philharmonte
orehestrn to bo broadeast by WIAR
wednesday ovenlng and tho second cons
cert of tho season by the Unlversity Gloo
club of this clty, whioh will bo broad-
st by WDWE 1«‘rldn\y evoning,

WIAR, THE OUTLE'I‘ COMPANY

(000 MIVIRKY)
TO-DAY,

smo po mee-Muasieal  programme by
cpoxy nnd Ils Cang'' direct frow the
gapltol Theatre, Now Yorle ofty, by cours
eay of tho Capltol "Cheatre management
and g, L, Hothafol (Iloxy). Thoe flrst part
of the programmo whl bo taken dlrect
trom the stago of the theatro and will con.
a of muslo by featurod artlsts and tho
Ovohsstra,  fI'ho  socond
part of the programmo will conalat of o
geelnl presentatlon by Me. Rothatfel of
vacal and fnstramental avtistes ddroot from
i broudonsting studlo in tho thoatro,
0o pe me-Organ recital direct from
i chapel vt Columble Unlversity, New
fork clty.
MONDAY ;

n. me-llousewlves' Radlo  fixe
A depactinent conduated by Mrs.
on all mattors of houschold Ins

1000
ahange.
Woo:l
{oreat,

1:05 pe me--Jutlang Allen, soprano; fds
din Bourne, plano; Carl Agarnlel, violln-
st Mizg Allco Metlugh, roador.

T3 p. me—Uraco Clarke, acecompanted
by Mlss Allco Coakloy.

8:00 p. m.—Tho Pourless Orohestrn of
woonsocket, under tho directlon of Owmor
Charpontior.

0:00 p. me—A, & P, Clypsy String En.
gomble, dlrect from  our New York
studlo.

PTURSDAY
m~~Providence Biltmore Motel
under the directlon of Brwin

00
Orchostta,
White.

3:30 p. me—Gold Dust
tram otir Now York studio.

0:00 p. m.~—"Evorendy Iour''

10:00 p. me=Coodrich &l\'el‘town Cord
Qrehestra,

Twing, diroect

\VI'I,DNEE\DAY

10:00 8. mo~Jlougowlves  Radlo T
changa., A dopartmoent conducted by Mus.
woodl on all mattets of houschold in-
terest.

1.0y p. me-Brown Unlverslty Jaxzz
eam, undor the diréction of Phlilip Bron-
ateln,
0 p.
pl st
Yuto po me=~Mmo. Marle Thomas, Welah
contralto, accompanled - by Winifred T
Barr,

g pe me=Madel{ne
rlunist,

S0 p, M=o Marlo Thomas, ‘Wolsh
contrallo,

§:20 p, me=tNtlharmonio Soclety of Now
vork, under the direction of Willem Mon-
goelberi, In the sovouth of o sgerles of
10 cducational concerts for students, di-
rect Trom Carnegle Hall, Now York city.

Wi pone—-0Opery, milxed quatiet.

TIURYDAY,
me--Arthue Rothman's Radlo
Orebhestea,  May Dobgon hney, soprano.
K60 . e-Arthut 8, Borberlan of the
amerlean Ingtitute of Banlkdng In o dla-
torue,  USamt dones- ‘Pries to Borroaw
\\mhu” nealstod by Darlus Nlekorson,

S110 p, me-Uragrme under direction
of Frederlek Roborty,  Lrlo conalsting of
Mea, Predertelt Hobotts, Proderick [Rob-
erts and Misg Cheistine Cladhill

1 p, me-Atwater<dKent radlo artists,

FRIDAY,

1 a. me Housowlves' Radlo  Tix-
change. A departmont ponductod by M,
Wasd all mattory of houschold ine
terest,

1oa peome--The Woodstaclk Orchostra
under the dlreetlon of Mavtin J. Casoy,

TG pe e Ulano YMuetk Tawkalog!
by AMabel Woeolgdy,  ‘T'ho fourth of an
viiueational werley eapeclally arrangod for
phinn students,

K00 peome SfApeo Entortainors, !’

LED0 p == Providence Biltmore Totel
.‘\{!'I“;l{“-«tt;u under the directlon ol Erwin

Hir, .

rme-Madoline . Bra'rd, concort

Itrard, concort

100

oty

RATCRDAY '
Lioi po mew="l'win 13t Orohestrn,
GO0 e e <l'l(lr«:!t\mmu by gtudonly of
thie Bryant & Stratton Collogo.
N e me--dlental hyglone talk,

WEAN, THE SHEPARD STORES
(910 METHIH)

TO-DAY,

10:40 a, m.--Horvica from
Congregatlonat Chueeh,

B0 po me—0ld Houth forum, Old South
\I'ﬂtlm' House, relayed from Boston, |

Tod pe mee=Clity of Rosfon Washington
;!:wl Idneoln  celebratlon, roluyed frow
uston, .

Renoflcont

;
MONDAY, \’
Hah a0 me=—-Timo slgnals, "
12:00 in-~Colondal Concert Orchostra.
12000 poome--Weathor roport,
P25 po m=-WIEHAN Noonday Club,

1100 peme-Organ reeftal by Prof, Il
ward Benedlet, Tamery's Majestlo Theatre,
13 poome—Colonlal Dance Orcehestiy

B0 pe o me=Aeathor report.
103 poome--Clolonlal Dance Orchosatra.
K100 po mu-—Mingtrel show, South ¥rovi-

‘enee Athletlo Assoctatlon,
TUBKDAY, \
10:00 g, m.-——Moysngo to housdwlves by

Mizs Gladys J, 1n Docltham,
TS a0 m—T'lmo slgnaly,
1200 me-—~Colonial Cloncort Orchostra.
150 po me-Weathop report.
120 po me—Musgleal programmo,
4100 pome-Colontal Ixance Ovchestra,
10 poom-Incldental musle by Emery
Theatro  concort orchostra, Willlata T
Faucher, director,
B0, xrl.w-\V(thm' roport,
485 p. me—-Colonial Danco Orchestras
G130 po me—-Caolonlal Ovchestra, ITarold
Sheftara, directing: tonor golos by Harold
.Umm, Cirorgo Craakin, planist,
8110 p, m.—Qrchestra, rolayed from Tos«
WHDNEKSDAY,

ton,
Y

a3 0. meI'lmo algnals, \ '

12:60 m-Clolondal Concort Orchoqu'a.

12210 p. m—Wonthor report.

1205 po ne-WHAN Noonday ("lub.

4100 p, ine—Organ rocltal by I'rof, 1d-
ward Benodict,

480 p. me~Woather report.

185 p, me~Soprano. solog by Mildred
hetts,

8:00 p. me-Toaton City Club, Gloe Club
{md asslyting artlsty, relayoed from -I3os-
orn,

10:45 p, me—Organ recital b {'l‘of' Tid-
ward Honedlot, K

THURYDAY,

10:00 . me—-Meggago to housowives by
Migy (Hadys J, 1. Pockhem,

PLiG &, m.--~I'imo slgnals,

L3:00 p. me~~Colonlal Congort Orohestra,-

12110 p, me—~Woalter repont,
12:15 p, m~<Musichl prograrnma.
4:00 p. m~~Colonlal Danco Orchestra,
‘( 80 p, m~Waeathot report,
4:38 p, me--Jleadings by Trank Plokles
and Hob Bonvio.
6:30 p, me~Ban Jowel I*‘lvc,, popular

P

Martin  and

YRIDAY, 7/
11186 . 'm.~Tlmo signals,
12100 p, m.—Colonlal Concept Orohestra.
12110 p. me~—Woathor report.
1218 Dy Me—WEAN Noondoy Club, l

4:00 p. me—Organ recital by Prof. Td-
wurd Bonedlat.

4116 p. m,—Colonlal Danco Orchcsttt'n.

4:30 p. me--Woather repoat,

i 3(‘» pe m~Talk, “"Rook Brevitles,' by
& member of tho Provldonco‘ Publlic Y.«
brary.

8:00 p. m.--Banquet for agents of the
Aetng Yife Insurance Company, broadeast
from C‘oploy Plazn ITotel, Boston,

0:55 D, m~-DBroadeust from 'emple
Tsrnel, ohorus and solotsty, relayed from
Boston,

10:00 p,
Orchostry,

songy by Trank . Irving

Crooker,

melithery Theatre Concort
SATURDAY, '1/\

11485 o m~Tlme signals, .

12:00 p, m.«-~(‘olonlu1 Coneent Orchestra,
12310 p, me—Weathot. report,.

1LHb p, me=-Mugleal programme.

4100 p, me-~Colonlal Danco Orchestra,

4180 P me—Wenthor roport,

4185 b, m.-—~]leoltu1 by Frof, Fdward
Bonedict,

8:00 p, m. --«Muﬂlcx\l progranmo by
Southern Abbott, baritone Donald Muec-
Donald, tenor; r, Wilfrod Plekles, tenor;
Murs, Willrod Plekles, soprano.

0:00 . me--Musloal programiue,
ltxye(l from J3oston, :

10100 p. m—~Dance musle by 13d, D'Al
nhotwo and hig Iotol - Dreyfus Qrehastra,
broadeast from the Iaislan room, Jlotol
Dreylus,

re-

e

WSAD, FOSTERS,
(200 METRTS)

MONDAY

2:30 p! m.—Afternoon' of musla,

8:00 p. m—Stpry Lor tho Radlo Pals by
Tostors Story Luaudy, ,

6:15 p. m~—Rogular Monday evoning
conoort by the WSAD Qrchostra, '‘IMavor-
ltag from the Old Flalreloth -Mrunk."”

: PUBEDAY, |

2:30 p. m~~Instrumental musle,

G:00 p. m—~Radlo Palyg story by Foslers
Story Tady., !

6:16 p. m.—IMfteen minutes of music.
WHEDNTEDAY,
2:30 p. m—An afternoon with tho T
son,

0:00 p. m.—~Regular Wodnesday ovenlng
Radlo Paly entertufnment by ifosters
Story Tady, asslsted” by, Dolly Cibb th
gsongs and dialogus, Ruth Major in sonpgs,
plano accorapanimontys by Marlon Tanner,

6:20 p. m.n«(,oncerb hy "Colo's Snappy
gl

TINURADAY,
2:30 v, ‘m—Instrumontal jhusic,

8:50 p. m.—~Musieal cvening, to be an
nounced. .

C FRIDAY,

2:30 p. m.~~Muslcal programme,

6100 p. me—Salety talle for children by
Ifosters Story lady, 1u co-operation with
Providence Safoely (,mmcll.,

0100 p. Mme-Story by Iloslers Story Tady
for her Radlo Dals, |

(1:20 p, m.—~Concort by the “Belvedere
Trlo.”! .

HATURDAY,

4:30 p. m~Dance musle.

0100 p, - meStory for tha Radlo Pals
by Wostdrs Story Tady.

¢ po mo—~—Rogular Saturday evening
danco progranumoe by Tav Totter’s Orches-
tra.

WDWF, DUTEF W, FLINT, INC,
(1 MIETREE)
T po-pAY.

’

10:00 a,

m—Chlimos.

6500 p. m.—Radlo recltalr TPart L.~
dyvenotlan  Scronaders’”  art  @--DPlpe
organ  recltal.

UMEDAY,
8:30' p. m—-Aroadia Dance Orchestra. -
PCHURSDAY,

0:30 p. m—lilks nnmurl banguet at
ks Audltorfum,

10:00 p. m—Tho Shllno Chanters and

Mrumpot Tour.
. TRIDAY,
8115 p. me~Unlversity Gloo Club con-
cort,

WNAC, BOSTON, MASS,
(980 MILURES)

TO-DAY,
m.—>Alorning sérvico Lrom Tem-
ple Israel

3 pe me=0ld South Torum, hroad-
cast from Old. 8outh Meollng Ilouse.

715 pe me--City of Bosgton Waushington
and Tidneoln celebration, broadeast from
‘Sywmphony Iall :

‘WDNBH, WORCI‘S‘I‘I‘R, MASS

(208 MUTRIY)

S, MO-DAY -
7:20 p. m—8amo ay WIAR,
0186 po me—Same as WIAR,

WBZ, SPRINGFIELD, MASS,
(3588 MTTRIS)
) 10-DAY
10:63 o, m.—Church sorvioed from: the
South Congrogationnl Churel, Rov, James
Ctordon CHlkoy, . pastor; music hy Prof.,
Wilson PP» Moog, organlst, and cholr of

24 volees; .tho quartot Iy ag follows: Mx‘A
Ctraco R, Donovan, soprino; Mrs, .. 18

10:64 w,

!

Walte, coutralto; Willlem I Spittal,
tenor: Albert 1dwards, bass. v
4:06 p. m,—Concort by the Pecoplo's

symphony orchestra,, dlrest from the St. |

Jumes 'Thoatro, Boston,

7:00 p. me—=Copley-Plaza Iotal Orches-
tra, under tho dlrectlon 8L W, Tdward
Boylo, with asolgting sololsts. )

8:00 p. me—Wilfred Baotz, boy soprano,
accompaniad by Mres, -Mary Boolz, fxom
Hotel Branswicl, Boston,.

8:10 p. me=Patricle Jo» Gaﬂfnoy, Trish
fiddlor, IMotol Brunssvick, 13oston,

8:40 p. me—Programme of violln "and
vocal musie arrangoed by Amy Wood,
Ilotol Brunswick, I3oston.

0:00 p. me=Adventure' lecture on ‘“T'heo
MMger Hunt," Hotel Hrunswlel, Boston,

0120 p. m~DProgrammo from Iigtoy atu-
dle by tho Concords Male Quartet. -

10:20 p. m.-~Proprammo from IManeull
Hall commemorating the sinking of. tho
Malne,

WCAP, WASHINGTON, D, C.

(1060 METRES)

TO-DAY

11100 w. m—Service ut the St Paul's
Wngllah  Lutheran Chureh, Rev, J, T,
fluddte, pagtor, will dellver tho sermon,
his subject belng “Christ and Bocrates.'

2130 p, m,—=Ceremonles Incidontal to.tho
Malne memonial oxerdigses to be held at
tho TYding Fall, Wort Myer, Va., under
tho auapices of tho D. C. deparlment of
the - Unltod Spanlah ‘War Veterans.

4100 p. me—Snrvico at Boethlehom
Chapel of tho Natlonal Tiplscopal Catho-
dral ot Mt. St Alban, Washington. Rov,
Dye, Honry Labee, LT 1, canon of tho
washington Cathedral, will dellver- tho
sormon, At tho close of tho service a
nalf-hour of chamber musle direct from
the Graco Dodgo Holol, Washington, will
ho broadenst,

7120 p, me--Samae as WIAR,

015 P me—Same as WIAR.

‘o . )

To-"day’ 8 Prbgiamme.‘sf, in Brief "

The hours nre based on Hastein

LOCAL STATIONS
10:00-~Chimog, WDWE, A~
10 :14—Church, WIAN,

8:16-—~Iorum, WIEAN,
0 :30-—Reoltal, WIDWI,
7:20—Coneert, WIAR.
Td—Memorial service, - WIAN.
9:15—0rgan recital, WIAR.
OUT-OF-TOWN STATIONS
§:00—Chlldren's hour, Wiz,
10:80—Church,! WGY, )

Church, WO0O.

Church, WNAC,
10:46-LChurch, WCATL.
10:65—Church, WNAC:

. Ohurch, WRZ,
- 11:00—Church, WJZ.

Chureh, WW.J,

Church, WCAP, .

Chureh, KDKA.
11380——Church, WOCO.
12:00—Church, KYW,

Chureh, WSB

bhuxch. WIEN
12 145—Orchest e, WJA
1:00~Church,. IXOA, *

«  Churely, IR,
©1:180—-Chureh, KGW. b
2:00~~Chureh, KGO,

Chunch, KII, |

Concort, 'WILIT,

Orchogtra, WWJI,

Hymns, WIATR,
2:30—Nible clags, WIZ,

Momorial servioe,

Concert, KDIKA.

Musle, ‘WOO.

WCAPR,

2:45—Teliglous gervico, W(MF‘
81 Religlong servies, WIIN,
* Church, WCAL,
. Vespers, WGER,
8:15—orum, WNAC,
3:25--Concort, WBZ.

'3:30—~Concort, WJIZ.

Muslcale, WGBS,
8:36—~0rchestra, WGY,
3 145—Men'y conference, WEAR. |

. Men's conforence, WII,

4:00-—Reeltal, WHN,

Tulk, WIP,

Ghurch, WCAP,

Reeltal, IKDICA,

Reeltal, WCGR,

Recitel, WCAT,

Vespery, Wl
4:830—Address, "WI'T,
4 5--Vespers, ICDICA,

I'or tho qonvgnionce of radio fans, the following hourly achedule of
hronacaqtmg to-day Is glven in brief form,
belng glven under the regular listing of announcenients, ) L

the completo proxrumme

.

Standard Tima. o '

6 OO-—»Org'un recital, ’WGY. b e
Orchestra, WHN. .
' Congert, KYW,. -
§:10-~Church, WCCO.
h 130—0Orehiestra, WIIN
G:00—Recital,, WOO. -
- Concert, KGW.

Concert, WSB;. ; .
6:30—Concert, 'WCAM,. T
Concert, KDICA,:
Ore\hes*u a," KGO

7:00—Orvchestra, WJI%.’
‘Vespers, ICHT, s
Orchestra, WBZ., |
. Ti116—Organ recltal, WGR.,
' . Church, WIp, '

7 :20—Concert; WIIAT, . T
* Concert, WCAP.,
Concert, WIITEI
‘Congert, WDBH, °

T:30—Church, WGR,

Organ regital, WIS,

Chureh, KDKA,

Lhurch, WGY.,

Church,” 'WIL
7145—Memorfal, WNAC.
8:00—Recltal, Wiz,

Chyreh, KNX..

Address, KYW;

. Reoltal, WBZ.
8:15—Concert, WJY. ,
) Orchestra, WJ%,. !
8:46—~Orchestra, WGY, ' :
‘ ~ Church, WCCO.
0:00—Church, KGW., ' .

Lecture, WBZ, - 4
0:15—0rgan recltal, WEAFR;

Organ recital, WCAP.

Organ recltal, WDBH, K
Church, WHMC, N

© Di30—Orchestra,  WIP, !
Recltal,  WI2. .
0 14G—/Dalle, ICWI,

Church, XOA,
10:00—Contert, KGW. LN

Church, K60,

Talk, WJY, . :

Orchestra, KNX, .

~ Spéclalty, WHN. .
10:15—Concert, WCCQ., =
10:20--Memorial service, YWRZ.
10:30—=Speclally, WGBS,
11:00—Revus, WHN.

‘Lrlo, KIT, -

Music, KNX,
11130:+~0Ovchestra, WHN,
12:00—I8ntertainers, WHN,

Tntertniners, KII,

1:00--Orchestra, KI'I,

A

WEFI, PHILADLLPHIA PA .

‘(804 MEIETRES)

T0-DAY,

480 por me—Addresses  from!
Tiranch of Y. M. C. A, Speaker,
Whitwell Wilson, M, ¥,
gpondent of London Dally News. Sub-
jeat, "Tho Church Wa Torget.' ’l‘rumrpﬁt
solog, Mabel Swint Ynwvor; Y, M. C
Instrumental Trlo, -

Conlpal
Dr. P

7:80 p. n—Organ recltal and éervices
from the Arch  Strect  Presbyterian
Chureh.  Sermon. by Rev. Clarence Fd-

ward: I\’[m‘mm'l'ncy, DD, r|>a&§0§'..

KDKA, EAST PITTSBURGH, PA,
(300 MTERXS).

TO-DAY, .
1100 a. me—Services of  tho IEmory
Mathodlst Ipiscopal - Church, PitEsburgh,
I((rv. W, W, Duncan, pastor,
30 p. me-=Concert.

4 00 p. m~~Qrgan recltal by Dr. Charles
Hotnvoth, dlpector of mwusie of Carnegle
Musie Hall, Pltsburgh, broadcast from
Carnegle Musie fHall, Pittsburgh,

43 p. me—Vesper sgervices of
Shadyside Iresbyterian  Church,
Thugh 'Phompsm\ Ierr, pastor,

4:30. 'p. m.—Dinner . concent fmm ihe
Phttsburgh Athlotle Association, CGregorio
Sealzso, divector,

7130 p, m—~—Services of the Calvary
Tplscopal Chureh, Rov, 1, J, Van Etien,
pastor, | :

KI‘I LOS ANGDLES CAL,

(460 MITRIS)
PO-DAY.

the
‘Rov.

1:00 p.

ne—ILn A, Chureh Iederation .
servide. L
2100 . p. Mme—~Temple Baptlst Church
gcervices,

7:00 p. m—-VYespor servicey, under dlrec-
tlon federated musiclans,

D40 p,. m—Mugic appreclation talk,

10:00 pe m. --Mctmpomn.n Theatre pro-
grimme,

11:00 p. me—~Antoinctte, and Sigurd
rederlcksen, duo-cello numbers; Willlam
Hlestand, lyric tonor; uccompumst Ruth
Uio‘stzmd/ .

12:00 Midnight—I.09 A.ngoles Examlner
programmao.

1:00 n. m—~—Theron Bonnett's An’helonua
Orohestra.

XG0, 0AKLAND, CAL/
(812 MITRES) .
T0-DAY,

me--8ervice of the Trintty Tpls-

2:00 p.

l‘ed “i"hla Out Loud

Why misy (ho wonderful pr(u,rnmmon

that awe belng broadenst, whoen yeu can
hear them satlsfuostorlly for o smnll gost.
One Tubo Sot, complelo, including  the
io]lw“lug One Tuboe Set, cabinaet, tube,

9 battories, 1B battory, 1 pair phlmes. #o-
xln! and wirs, completo for 845,004

JOHN H. “MASSEY?
Victroln and: Clock Repalrer

’ 55 PULLER ST,

(‘nnlmlout W 1, Warwick Neck 217-W
a8 your !nlvnhnna or mmt fmrd.

I anm a8 noay

A Wound Is An
Open Door

Absoz'b!nso, ., Enablos You to Shut the
® Doox- Quiclly,”

spninst gorms, When it s brulsed,
broken or cut, that protectlon is with-
drawn, Tho door s open, Ag quicke
ly .08 possiblo Naturo closes it by form-
{ng what wo call a scab and renders you
comparatively safo agalnst infectlon,
But this scab sometimes takes days to
torm and until it has fully sealed the
wound, oven untll the wound has thore

the ‘required protoction yourself, .
A fow dropa of Abserbine, Jr., awliil
prevent infectlon and help nature to
he! tho wound, As well as belng
vary poworful antiseptis, Absorbine, Jr,,

mhtant rollef,-

-~ Abgorbine, Jr, {8 antlsoptic and llnl-
mént in one container—handy to keep
always In the house: ocasy to oarry
pround if you travel, $1.20 at yow
trugglst's, A lboral trial bottle posts
paid for 10¢ (n.stampa.

w, It
8pringfield, Moas,

K —Advertisoment,

American corre- {.

Thn skin is Nature's. own proteotion |

‘pughly healod again, you must furnish |

vill draw out the Inflammation.and bring-

Young, Ino,- 111 Tyman 8¢, )

copal Church, BSan. Trancisco,
Charles P, Dpems, rector,

Rev,

Symphony Orchestra, Carl Rhodehamel,
conduetor; Arthur 8.:¢tarbott, musical in-
terprotative - writer; guest artists,

10:00 p. m.—Service of tho Trinity Epis-
copal  Church, . San  Ifr zmclsgo. Rev,
Charles P, Decms, x'ector.

KGWy I’ORTLAND, ORE. -

T (408 METRES)
TO-DAY.
1.:80 p. me--Service from First Preshy-
terlan Church, Dr, Harold Leonard’ Bow-
munphy; pastor,
$:00 p. m—~—Munleipal concert,

Portland Council of Churches.

10100 p.. m,—Dlnner concert by Colburn
Concert Orchestra of Hotel Portland; in-
termisslon golos, Jeannette ’Reierson,
plandst, !

KNX, 1L0S ANGELES, CAL, = .
‘(‘!8'1 M]T‘TRES)
TO-DAY, .
8:00 p. m.~—Vosper service, Wilshire
C‘cmgx egational Church, Dr, Frank Dyer,

{00 1B, m,—International Assoclation
T B}blo Students’ hour of musie,

Orchestra, Joseph Roscnfeld, leader,

KYW, CHICAGO, ILL,

(535 METRES)
T0-DAY, .
12:00 = Noon--Central Church, service
broadeast from Olchestm Hall, Chlca.go.
Dr, Frederlelk . Shannon, pastor. Mu-
sleal programme wﬂl be arranged by Dan-
tel Protheroe. ;

6:00 p. m—=Studio concert,
8:00 p. m,~—Chicage Sunday Eveniug
Club service broaucast from Orchestra
Hall, Cblcago,”  Tho spoaker of the eve-

: Ch\rrch
1 Dv D" .
"1 B:10.p, m.~Iouse of Hope Preshyterian,

080 p. un—Concert by the KGO Little

900 p, m.—Church servlces provided by |

11:00 p. m.—Hotel Ambassador Concert

ning will ,ba Ra.ymond B, .‘B‘oudlck, New
York oity.

* R0A, DENVER, 0OL. -

(322 METRES)

TO-DAY, .
~1100 "p, - m.—Rervice ~ of the ~ Central
Christian . Churely; Donvcr. Dr. Jamés IO
Davls, ‘paator,

B8 p, ‘m.—Service

of the " Central

' Chrigtian Churéh, Denver, Dr, .Tames n

Davis, pastor, - . \

e

WGAE PITTSBURGH, PA.
(461 METRYES)
v PO-DAY, - ;
11045 . r‘n-—-Sorvlcus from- Rodet Sha-

|lom Temple, *

\ 8100 p. m.—~People's Ra,dio .church serve
0080

Kaltels,
6:30 p. m.-—Dinnm concm tmnsmitted
from Wllllam Peml Hotel‘ :

-L-———-u

WGCO MINNEAPOLIS -ST. PAUL

‘1 T (417 METRES)

11 120 a. m.—-Plymouth Congregational
Mérmeapolls, Rev. ‘H. P. Dewey,
pasfor,” -

Qhuroh. St Pail,  Rav,.
gen, D. D, “pastor,
8:45.'p. ‘m—Central’ Luthcmn Church,

“H.CCL Swearin-

’ Mlnneapolls, Rev, .T A, O Stub, D! Di,
| paator) )

10116 p. "t —Classloal cohoett, Norwe-
glan.-male .chorus,. Carl- G, 0. Hansen,
;liroctor' Lillian Dphl Lindstrom. {plan-
at,

WLIT PHILADELPHIA PA,
" (304 ‘METRES)
TO-DAY .
2100 p, m~—Speoclal concert glven by the
Arcadla Concert - Orchestra, Prof. Ferl
Sarkozl, dlrector, JHenry Szameth, tenor,

WEAF, NEW YORK CITY,
(492 METRER)
! O MO-DAY,

2:00 -p. m—‘"Sunday Hymn  Sing,"”
susplces. Greater New: York Federation
of Churches, Rev. Willam B. Milar, gen-
eral sceretury, presiding.

2:45 p.- m.»—Intmdenomirna,tlon.ul serv-
foed, ausplces Greater New York Iedera-
tion of Churches. Address by Rev, Augus-
tus Steimle, D, D,, pastor af the Advent
Lut.hemn Chureh, New York elty, Musle
by Teclerntion Radlo Group with Arthur
Billings Junt, baritone and musical dl-
rector ) Gladys @G, Hill, soprano; Mlldred
Bryars, contradto; - Louls Caton, tenor;
Geurge ircae, haritone; teorge Vause,
plu,nlet Willlemn .. Brewster, hasso and
organist. Alde Brass Quartet, consisting
.of Clara Haven, Helen Batchelder, Iilea-
nor Betts and Cora Sauter.

3:48 p. m.—Men’s conference in the Red-
ford Branch Y. M. C. A, Brooklyn, New
York, Halsey -Mammond, executive secre-
tary, ‘presiding, Addvess by Dr. S,
\Porkes Cadman, subject, “The Lure of
"London."  Angwéns to questions by, Dr,
Cadmian follow the address,
by Qlorja Trumpeters. MHoward Wade
Kimsey, aong leader; Mns, Howard ade
Kimsoy,  acoempanist; George  Betts,
chime soloist. ’

7:20. p,” m—Same a3 WIAR,

§:15 p, m.—~Same as WJIAR.

'WEEI, BOSTON, MASS.

(4716 METTES)
. TO-DAY.
3145 p. m.—Men's conference {n the Bed-
ford' Braneh Y. M, C. A., Biooklyn, N, Y.
7:20 p, m—'"Roxy"’ :md his gang, dl-
r?ct from the Capltol Theatre, Now York
clty.

WEM’C BERRIEN SPRINGS MIGH

(285 METRES) 7%
’ .- T0-DAY,
]2:()0 noon—Chureh; serylod, -,
056 p. m.—-0hurch geryices, 1

e

‘xmm Plecadilly .Theatre,

4:00 B, m.-—-Piam recttal by Prof. Otto

TO-DAY, . = .. . f

1 Churches;

Speclal mugic

WGBS, NE’&V YORK CITY,

(318 METRES) ,
) © TO-DAY ,
8:30 p. m.~—Matinee musioa!, direct

4:30 p. m.—Wassll Zowadsky, Russian
composer planist,

10:00° . m,—Muscovite Clnas!ca,l En-
semblé,  Softa Parish, dramatic sopranos
Dora Bashoaf, mezzo-soprano, and the
Muscovite -String Trio.

10:30 . p. m.--JI‘he Vineent Roso. mmily
Pn.rty.

WGR, BUFFALO, N, Y. -

e : - 4810 MFTREB)
10-DA
8 100 p, m,—Vesper uowlces. Rev. Oscar
Krauch, St. John's United Lutheran
Church. ’

.4:00 p, m,~-Organ recital, John I, Gun-
derman, Jr,

7115 p, m,—Pre-servicd orga,n recital
dlreet from Central Px'esby’cerian Church,
W, Wall Whiddit, .

7180 p. m.-——Dvening gervice, R. J, Mc-
AlpMno, D. D., minlster,

WJZ, NEW YORK CITY

(155 METRES.)
TO-DAY.

0:00 8, m, —Children’'s hour:’ Or‘!gina]
storles by the authors, music by the come
posers, comde storles by the origmatom of
fanious comedfes. © ¢

11:00 a. m.—West End \Pmsbyterlan
Church services; sermon by Dr. A, E,
Kelgwin,

12:45 p. m.—Sunday Symphonio Soclety
divect from Criterlon ‘Théatre; Joslah
Zauro, canductor.

2:30 p.  m.—Radio Bible élass, ausplces
Greater "New York Federatlon of
. Church - Community Chorus,
under directlon of Clarence W. Allen;
Gotham Natlonal Bank Quartet; 'The
Moral Speed “Law," by Rev, Tritz Bald-
win,

3:30 p. m.-—-BrookIyn String ‘Quartet.

4 00 p, m—=St. Godrge's Dplscopal
Church vesper services, '‘Sixteenth street
angd - Stuyvesant square; -rector, Dr, Karl
Refland; George, W, Kcnmmer, . organist
_;md ?hoirmaster; Mozella Benmett, violin-
gt

T:00 p m.—-N-Ltlm.n Abasd'a H otel Penny

sylvania, Orchestra. -

8:00 p. m.~Manle Rothman, soprano.

8:15 p. m.~—Amerlean Orchestral Sociely
concert direct from Cooper Union,

0:30 p. m—Godfrey  Ludlow, violinlst,
WGY, SCHENECTADY, N, ¥,
(385 METRES.)
TO-DAY,

10:30 & m.—Servico of Fh\st Ba:pti«t
Chureh, Schenectady, N. Y., sermon by
tha Rey, Gordon Ii., Baker,

3136 p, -m~WGEY Symphony Orchestra,

TiLKJNG

THE PER ECT RAD!O AlRlAl.

———

Leo Kllwen, conductor; Mrs, W, Lawyer

Hanes, soprano, sobolst.

5:00 p. m~—Organ recitat by Dr. Frank

i1l Rogers, assisted by T. Roy Kmtdr.
L‘plscopal :

7:30 p. m.—Servico of First J‘J,pust ‘

violinist, from St. Peter's

Church, Akpany, N. Y.

huveh,; Schenectady, N. Y.

815 p. m.—American Ox'chcntra,l B0«
clety,”

0130 p. m—Vliolin reclml by Gooffrey

‘Ludlow,

Sormvmnsinn

WIP, PHILADELPHIA, PA,
(510 METRES)
TO-DAY
4:00 p. m~Sorvices, auspices Goerman-

town Y. M. C. A., broadcast direct from

the Germantown l‘hemtre. *Give the Boy
a Chance,’” a lecture by H. Leo Taylor of
Chicago.

7:15 p, m—BEvening service, broadcast
direct: from HMHoly Trinity Church, Rev.
Floyd W, Tomkins, D, D,, rector,

0:30 p. m—Ben Stad and his WIP Sym-
phony Orchestra, with Karl Bonawitz at
the organ,

——

WJY, NEW YORK CITY
(405 MITRES)
TO-DAY
8:15 p. m.~DBernard Levitow’s Hotel
Comunodore Concert Orchestra.
10:00 p. m.—''Reminlgcences of a Re-
porter,”” Willlam H. Crawford, ;

— -

ELECTRICAL ‘REPAIRS
. SERVICE
LIGHTING—-—-MOTORS
. Worknmanship Guarvanteed
H. E. HERRICK

ELBECTRICAL' CONTRACITOR
11 MOORE S§T.—Droad &071

Mmature Name G'lrds

Mrade Mark, Reg. U. 8, Pat.,

THE LATRST . NOVELTY

b0c Per Book

Bach book
contains - 6O
porfect Iitlle
name cards,
slze 1% xY,
In genulne
leather- case.
Choicoe 'of

. o © black, tan,
green or red. The smallest perfect :
name card made, Name In Old Eng- 1

lish type. Price 60ec, Send stamps, !
caln or money order. Satlsfaction
guaranteed or money refunded.

Agents \Van(ed.

Midget Card Shop

84 SOUTH MARKET SQUARE,.
HARRISBURG, PA,

STORAGE

- FOR COTTON AND WOOL
' GROCERIES, FRUIT AND VEGETABLES
FURNITURE MACHINERY AT

PRWIDENGE STORAGE (CO0.

s 431 . Harris Avenue
\ Phone Gaspee 1122

WALTER W. -MA'SSIE

Consulting
Radio Engineer
Charter. Member
Institute of Radlo Engineers
Consultant to manufacturers,

“dealers and ugors of radio ap-
paratus,
Shop and lahoratory facilities
for manufacturing, repdairing
and testing. )

Phone Broad 0507

for Appointment

Y

DEMONSTRATE
for Qo

NY ‘dealer will
gladly demonstrate
the wonderful perform-
ante of the A-C DAY-
‘TON XL- -5, at your |}
“"hotne, - if - you choose,
- We want you to hear it*
——-to operate it,

You want n Receiver that.
~willalways verform as you -
want it to perform. Then:
let us demongtrate the XEL-B.
IMive tulien—tuned radio fre-
quoency., Handsome mahog-
nny onbhinet, $115.00,

A-0 ELECTRICAL €O.
OF N, E,. N
52-04 Drookline Ave., . M}
BOSTON' Kenmore 0539 E

Distributors of

‘A C. DAYTON
RADIO SETS

' Prov. Hardware v
- & Supply Co. .

. Whaolesale and Retall

v r e e PRI L TR L

76 Mathéwson- 8treei.

ord n run ]umu:m,
. »rm.ahu{ ‘ma, ;
rfeobln "Pwm amplify evenly ovor:
m dr‘: m ueal scale, %l:b dv{)ao&!gg
“noon nally guaran ¥
Sordls ol dess and b

t exclusive
trnnutormer m;ltern Stranstcrmer
lpoou jata for B0 yoam). the finest

ifios cost,
touow the jead of tho ludin [ ]
akera—huild or lmwt !hor-
sreons, Audio Prequ : 21, 85,
3Y4-1, :t.e-% “.m.Power mpumnc
peir

p'b‘ilobtm free. \grito ngg: ‘

oy ey, D

NO, & GILEENID 8T

A magmﬁcent set of 8 ﬁxtures mstalled for $24 50
HOUSD\VIRING $3 PER OUTLET FOR A LIMITED TIMD
With Outket Hox Ready for Fixture
Let Us Batimnte Your Work,

. A. C. ELECTRIC SUPPLY CO.

It Will be.n Pleasuret

Gnspee 277

Affieck’s Moving Gompany

| stations.

. tnost reasonable,

GASPER - 7059

Daily our flest of Padded Vans are furnishing Safe and RO;)
liable 'fransportation between Providence, New York and wa
The same attentlon s accorded local moving as we
givo our long distance work and don t forget, our prices are

8% BROAI STREET

HMOVING?

EVENINGS UNION 7822.R

L e

LA
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Filtering Unit Operates Tubes
With A-C House Lighting Power

Device Which Reduces Voltage to Proper Value Before
It is Turned Into Receiver Can Be Constructed by |
Experienced Fan.—Vacuum Tubes Protected ..

Dy P SINGRWALD,
0Of all the parts and accessories of a
medern vaoutn tubo broadeast recolver,
tho only ones which necd continual re-
placing aro the 13 batterles, Standard

vaguurn tube construction has boeon lm-
proved to the point whero usoful asarvice
of two years ls not uuconunon from a
pet of lubes, so that the monthly cost of
thid {tom 18 comparatively small.

While {t ls necessary to rogularly ine
spect, wator and oharge tho fllament or
A" batlery, thig does not {nvolve a groat
deal of labor,. slnce the battery has only
threo colly) It may roadily bo chiarged at
hoto at nominal cost. |

B3ul, In the caso of the pleto or I3
haltarios, tho sltuation ftu ontirely diftor-
ant, It {8 proposed to glvo below the full
constructional dotalls of a dovics ‘which,
whott ance placod In operation, will ro-
move (hlg necessity for 13 battery ve-
placemonts, this dovico obtalulng {ts pow-
cor from the alternating-curront louses
Uhting supply. It witl furnish direct out-
ront to tho plates of tho recelver and
amplifior tubes at a voltago which 18 un-
der {mumadiate control of tho oporator,
and whioh does not fall off from day to
day.

The filter contalned in this sot will
supprogs atl hum from the alternating
aurrent Unes, allowing tho roception of
falnt dlstant statlony with the samo cleat«
negy as whon using battories,

Whon usod in connectlon with a four«

\ .

sot to. bo .uged will bo {n -order. Tor
use in ”émmoc'uon' with recolvers omploy-
tug throo stages of push-pull amplifiors,
It is recommended that tho eutiro outfit
be construocted ns horoe described. If ono

slons may bo mads, theso omlsslons belng
outlined bolow. Since, howeevr, tho extra

labor involved in bullding the -whole de-
vice 'Is small, (t I8 suggested that the en
tiro sot be bullt,

1L 18 best to commencs work with the
transtormor, Tho first step s Lo’ prepare
the cora. This should be of rdgular Lrans-
formeor lron, about No. 20 or No. 28 gauge,
takon. from tho coro of a burnt-cut tranes.
former which may usually be procured
fromi an clectrioal repalr shop, or from
o powor company, A shoot-motal work-
Ing shop will cut tin into small strips, of
tho slzes shown in Flg.. 1, namoly, 3%
Inchies by L Inch and 8 Inches by 1 inch,
1t may also bo cut by hand, wih lavge
tinnor's shears, A sufficlent number of
thésa stripy should be cut to form a plle
throo incheg high oach slzo of strip.

This will be suftlclent for both the
trangformer and the choke coil. Two piles
of thoso strips or ‘““laminations’ should
now be takon off and put together with
tholr onds overlapping alternately, one
fuch on oach end, as shown lu the plan
viow of Inlg. 1. Tapq theso plles carcfully
with thros layers of ¥j-Inch cotton tape,
and shbllao thoroughly aflor coving, On

or two slages only are used, cortain omls™

i -
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PLAN VIEW

ot} el
FRONT VIEW

LENGTH OF LAMINATIONS FOR
TRANSFORMER AND CHOKES.

. TS e o

%hroiix:h" the-Dath from plate.to Alament
In the reotifier: tubes, and: e Aufficlently,
largo.- qurient. “to i cause damage . cannot

| pasa through thlg path,

© Mo space occupled’ by the'completed sct
will . nhout.tho. sario as-1hat of tho two

| 408-volt B batteries which it replaces, It

may bhe gathered from-the foregolng con-
strictional dotalls that. there,ds.an. enor-
moug amount of work’ invo]ved in making
the sot.” It should be possible, however,
after procuring thd material, to complety
the Job In soveral evenings spare timey
There are no ‘‘upkecp' costs connecte

with - operating this:unit, the: Inltlal. cd¥t |
being’ the only ono, With proper: usago|
¢

{t 'will last for many, yeard, o :

* PROGRAMMES FOR WORKERS

|'Stations - Broadenst During Nth Loaeh

B l[plll‘. , ,
- Wollowing: .the "example of the hroad-
cnsting 'statfon in Sijesia, where concerts
ars broadéast dally during the waorknien's
dinnor ‘houre from 12 to .1:p. m: wniany
cities ‘arc-contemplating not only tha same
arrangement, but a complete.wirilesa agrv-
fde with munlelpal Joud spenkora for all
those ‘who may' care. {o listen .In ta pro-
grammes:in the Town Hall 'dally,

It is bélleved that the speelal intereats

of a town may. be ‘well served by broal-
i ‘ 7 . .

acom(zé <
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REVERSE LEADS OF THIS COI;
. UNTIL BEST RESULTS ARE - ONAINED
ONE 8D or . . OYNIR 3K OF
CHone coil. cooxr coit
’. | PIG 5A: |
S6000m LULL WAVE RECTIFICATION
_ ; L tioo i3z -3t
Wiring for Full Wave Rectification )
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‘Wiring for Half Wave: Rectification
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Comtyuction Details of Coil Form

tubo recolver of, say, the roflox typo, the
ecost of operatlon will bo approxhnately
1-% cent por hour, and assumlng four
hougs use por day, this will amount to
abvout $2 por yoar. ‘This compares very
favorably with thoe cost of 00 volty of
dry coll baltorles oporating on the samo
sot for tho same poriod,

Tho current supply sot conslsts of the
following patts: ‘

(1) Who step-up transformer, 110 to 250
volte: U also has o_soparale winding for
He'snge the Alnments of,

(b) 'The reciificr tubes or tube, ng the
case muy hoi :

(¢) 'I'ho filter, tho function of whlehlls
to “fron out’ thoe pulsations In the di-
roct current supplled by tho rectifier tubos.
Ala filtor 18 composed of tho choke coil

lo the typo of suply,

[

A word bore g

theso ‘Mogs'’ will bo placed the wind.
{ngs, h . :

. A wooden block 14y fnch x 24 fneh x 914
inch ls prepared, and a yg-Inch hole
dellled through It lengihwlse, contrally,
for tho shaft of the winding machino, A
layer or two of manila paper {s then
wrappod around the block, and on this a
lnyer of thin Rard twino, This twine per-
mits removal of the block after the coll
19 wound,

Qver tho twine a spool of Yyrinch fibrels
formod, ‘and socurcly glued, a8 shown in
M. 2 (a), A palr of wooilen end-platey
are cut and drilled as ish\own In ¥ig, 2 (b)),
In Wg. 8 (a) ls shown tho shaft of tho
winding machine, and ¥ig, 8 (b) shows
tho remaining dotafls of the windor, and
wlso tho coll form {n place ready to re-
relvo tho winding, :

. z . . . .

sisting of 000 turng No. 2¢ D, O, O, 'wire
ghould be placed, In ay nearly’ even 1ay-
ors as possible, The winding should be
paintéd with elther, Insulating varnish- or
shellac as It progrosses, the former belng
much better, both {n point of insulating
qualities and because it does not absorb
molsture:  Tho varnish should be applled
Iiborally, care boing takon, however, not
to stlck. the spool to- the block..

When comploted, the coll, with its cen-
tra block still In place, 1s put ipto a slow

ovon and baked until the varnish is hard.:

This will require about one-half hour, and
the temperature. should not be rafséd too
high, as the {nsulation may "become
charred, Ovor this winding, several ‘lny-.
erg of maniln paper are wound, and tlen
tho rectifier tube fllament winding placed.
This conglsts of 40 turng of No, 18 D, C,
C. wire, with a centre tap at .the 20th
turn brought out, Thls winding:is oorrect
for 201-A tubos. o

‘Tor Westorn Fleotrie V-2 or ° 216-A
tubes, It shouwld have 48 turns tapped at
tho centre. Bind the ends of this wind-
ing with twine to prevent slippink, ot the
turns, and then varnish. The twiné ba-
tween the wood block and the spool may
now bo piftted out and the completed coll
slipped over one of the propared .corae
togs, Tho wood contre block should be
out down to 1y inch'x 2¢ inch x 1 inch,
wrapped with {wine and a:fibro spool
formod around it as before, .In thls spool
fg swound 1500 turnsiof No, 86 D.'C. C.
wire, . . . X

A. short plece of small flex{ble Ingulated
wire should bo attached to the beginning
of this winding and extended thréugh'the
head to prevent broaking of ‘tho fine wire
aftor the cofl i finlshed, "This may aldo
bo dono with the primary winding. As
with the primary, “the socondary coils
should bo wound in as neatly even layers
a4 possiblo’and the.winding vernished as'
It goos on; tho idoa- being, {o thoroughly
llmm-ogguto the turns” and oxclude:'mols-
ure. ' ' ' A

Having finlsbed ard- baled ono of ‘the
sccondary “colls, the- block . is  removead a8
hefore, and the coll carefully -taped ‘with-
thin narveow cotlon tape, in the ‘manner

In the apool ‘the primary winding, cone

of the paper wrapping.on.an sutomobllol

. L BN LN
varnished and lald aside while another and
oxactly similar coll {8 wouna, . ’

'hese .two cofls are .then slipped on-the
other core'leg, the inslde turn of one coil
belng connectsed to tihc outside turn of the
‘other, care bolng "taken to sée that the.
direétion of tho turns through both:coils s
the same, olherwise they will-oppose each
other, ‘and ne terminal voltage will be
penerated., i :

‘Che short laminations of H\e dore should
now be. put in place, -as. indicated n Fig.
15 A lUght wwoodén mallet will bk of help
in’this process ‘to tap tha whole core to-
gother after the end-plates-are interlonved,
but sufticlent forge should not be: used to
bend the. laminations,  This completes tho
ttansformer; - the cross-seotion should he
as in Mg, 4 (a), and-it should\be moutited
on brass angle-pleces as in Mg, 4 (b).

" The choke. coll may next be constructed.
The remalnlng long laminations. are now
plled one ineh: thick, In two sections. as
wag done In constructing the transformar,.
and taped, - A new wood centre block 1y
inches by 1y Inches by 21 inchies will he
needod, drilled as before.. The same thin
wood ends may  ho ussed, and a . spool
formed around the block to liold the choke
coll  winding, " There are two;of these
windings, one placed on each lopg core Teg,
und ‘each. conslsting of 7500 turns of No,’
38D, ¢ C. wire, The -windings shotild be
varnlghed as. put on, and the comploted
plles’ tuped as above and slipped on the
core-legd,  The cnd. laminations are next'
put in place ns in. Flg, 1; and mountinga
similer-to thoge of the ‘transformer made,
This completes ‘the choko coil, - =

i - The filter - condensers.- should - be pur.
chago;d. aa thelr. ¢onstruction would he
very. diffionlt, if not quite impossible, for
the- average  experimenter, * They should
be of the one mlcro-farad ' (one: mfd.)
type, and should be insulated fo stand
it 1east 200 Volts A, C." A total of 10 wmic-
,;’qgamds wifl. bo needed, .in two groups,
‘ofte .of threg and the other.of seven, '

Tho roctifier lubes may be of thg 201-A
type, or ofalmoat any other type which
the: fan’ may havé at his dlsposal, Duy-

cell tubes: aro hot satlsfagtory in this con-
neotlon, howaover, Tubes which! will not
work properly in a’recelver will be: found
to. glve-good sorvica as rectifiers, so that

tire, that is, “spiral winding." "It 1y agaln’

A

i

o may noti bo:neoeamyfwwqginw

tubes speclally for this purpose. Two
tube sogcketd will bs nceded, Thes® may
bo of almost any description or- condl-
tion, sings, as there is fio radjo-frequa® *y
present, no: dielegtric ot other abisorption
losses “will ‘bo expsricheed at this pbint, A
rheostat capable of carrglhi the combined
fllamont-  ourfents of the two  rectifier
tubes will be needed also, .,

In recelvors ‘using & tube detodtor, in
order to prévide low plute voltags for
the detector tube, the plate circult of the
detector is connected to the positive high
voltage lead through a 50,000-ohm varla-
ble resistance, the drop across this reslst-
ance serving to lower the voltage to the
proper operating vaJue. This is lllus-frated
in the wiring diagrams, L
. The changes which may 'be made {n
the construction of this supply set when it
{s to-bo used only with recelvers’having,
say; ohe stage of audio-frequency ampli-
flaction are-.as follows: :

(a). Tho. transformer secondary wind-
ing instead of having two colls of 1500
turns emch may be of one coil only of
1500 turns;

(b). . Only one rectifier tube will be re-
quired,

The choks coll and condensers will,
however, remain .the same, These modis
flcations are covered in IMg. b (b).

The nmounting of the completed appar-
atus is, in the main, left to-the-individual
constructor, - Cortain precautlons, - how-
ever, should be taken, A poténtinl differ-
ence of 220 volts A, C. will exist across
each outside’plate seccondary terminal and
the centyo tap when the dovico. is in- op-
-oration, The component pants of Lthe outfit
should bé sprced- at loast one-half Inch
apart, -and mounted solidly so they will
not become disarranged due . to. moving
the 'whols device, - . - )

. On. the other hand, the.p should be
kept - within s reasonably 1all svace:
otherwise thereis.a chance thiat the elec:
tro~magnetic fleld of tho transformer and
choke coll may lnk.with the recelver
colls and set up a hum which no.amount of

o filtering could remove, It s recommended

that the supply sct'be kept at some littls
distance from tho recelver to, avold trou-

of #ix foct s suggested. All' connections
should be made with No. 18 bare wire,
spaghottl covered. The leads- should not
touch any metal. parts-of the transform-
er, chokes or condenser, - -
‘The ldads In the dlagram marked ‘‘pos-
itive'’ and “negative 100! volts" aroc con-
neoted to the “B" baitery posts of ‘the
vécelver .in  tho  usual manner,. Set the

resistanco point. The plug on. the trans-
former primaly winding is inserted into
a convenient house-wiring’ g-ecep(nclc, and
the recelver, tubes ]ighted. Thg reetifier
rheostat is .then.gradually cut’out -(thus
rafging-the plate voltage),  tuning the re-
cefver'efrceult. at: the. same time untll somne
statlon i heard, -, Y o

A final careful adjustment of tho recti-
flerfilament rheostat ‘18 made, "untit: the
proper value of the plate voltage for the
tubes and efrult: In.use- 18 found, Having
once becn. made, this ‘adjustment need
not be altered, R

Several  plate supply sets have. been
bullt, ‘simllar to' the ‘ona™dcsoribed above,
and. have been uniformly successful, The
dogrea of freedom: from’ dum from the
supply lnes. is dependent upon the num-
ber -of stuges-of audio-frequensy: amplifi-
cation employeds:, With only two stages,

huni will be, perceptibld, and even, with a
four-tube ' standard  reflex recelver using
three -atages and a power loud !spenker,
only a falnt hum was present when' no
algnals woere belng  recelved, this hum
belng entirely blanketed out by . even
wedl slgnals.  This. four-tube reflex. sot
was ona which is. noted .for its’ “objec-
tions'’ to working with auch a device as
this: “Dhe “background hum' mentioned
was probably produced by reaction of the
transtérmer” directly. on the batfery ang:
loud spealer: leads, - I '
' Cgmpara\tlvnly large values of plats cur-
ront may -be-drawn from thls devico. Ior
instanco, it-is possible to operate as many
a3 geven- tubes from. it," with plate cur-
rents Mn- exeess of 40 millf-amperes, Sueh
o, heavy draln would: qulolgly' run ‘down
even a largoidry battery, J
solutely . impossible. .to burn outcany re-.
colving tubes, should tho plate leads ' ac-
cldentally - be .conneoted across, the tube
fillaments,  providing, of course, the bal-
ance of tha sct, Is oorrectly hooked up.

The reason for this is that the current
output - of - the - supply -seb: ia tha.l.nnh.

ble from this source, A minifiiitin distance |’

rectifior fillament rheostat at the maximum’

using-the achome shown in Tig: 6 (a), no
soN,.

Mlsg, it 1a:ab-|.

casting news and figures of home and for-
wlgn markets wheras Its produwxs are scld,
This applles especlally to rural districts
where ngricultural interests predominate,

. LUMBERTAOKS LIKE RADIO

Eduonuw)ul as Well as  Entertalnment
/Features Apprecinted, -
Before the coming of radis. fow:.oppor-
tunitles for cducation were to be had. by
lumberjacks in the great plne forests of
the Northwest, according to Palmer G.
Lowls, a?pokesman for a group who re-
cently sent in thelr appreciation to a Pa-
cific coast statlon, With radio recelvers
now in their camp and with no other form
of smusement avallable, lumberjacks find
that isolation in the forest is impelling
them -to listen-in to - educatlonal pro-
grammes over the radio,
-Miles away from the nearest town or
road, geated around :aloud speaker, em-
ployes:of a Western Washlngton, logging
damp In the Cascade Mountalns, requested
Mr. Lewls to send thelr appreciation to
KGO for entertainment and = instruction
broadcast, . X .
“These men have never-had the oppor-
tunity of llstening to-a- college professor;
or of hearing)IEnglish spoken in its purest
formy"" he wrote, '“They would probably
not have taken ndvantage of it if they
had, .
<“But up here In the woods, with no other
amusement, they listen™ with attentlve
ears, IBducational talks broadcast every
Monday evening are giving these lumber<
Jacks, many of whom have been denled
the advantages of education”and contact
with ‘cultural soclety, a chance to learn
something regarding our soclal, educa-
tional and industirial conditions. -
Saturday evening we went to the
theatre, so to spéak, and heard the radio
players ‘give “Nothing But the Truth.,”
The-boys sat {n groups. around our’ set
shaling with mirth at the comical situa-
tions: in;the play, ecarcely daring to
breathe lest they miss a word,"” o

' HENS SET NEW RECORD

Birds Iny $472 Eggs During 14th Week
of Btorrs Contest. =

'A new seven-day record was seh during
the I14th week of the egg: laying contest
at the Storrs, Connecticut Agricultural Ex-
periment . Statlon, the total* production
belng 3472 - eggs, 225 more than In- the
previous week. For the first time during
thé current contest, Barred Rocks held the
lead for:tha' weel, B .

,A pen.of Barred Rocks owned by R, W,
Davis & Song of Rockland, Me., laid 48
epgy, the highest total for any one pen
In the 14th” week., Fred ¥. Sampson's pen
of Rhode’ Ishind, Reds from Springfield,
Mass,, had a score of 40 cggs, Carterloa
Fam at -“Troy, Mo, has at Storrs. a pen
of Wyandottes that made third place with
42 eggs., Another pen of White Wyalix
dottes . owned by Louls T, Ayotte of
Waterbury; Conn,, and Deer Brook Poul-
try Farm's pen of Reds from Short Falls,
N. ﬁr., ‘tied for fourth place with 41 cgps
edch, - B Co .

The leading pens in each of the principal
varietles are as follows: - o
- White Rocks-—Ellen Day Ranken, Hunt-
Ington, L. I, N.'Y,, 621; Davidson Bros,,
Upton, Mass,, 3063; W, ¢, Matthaws, Wil
mington; Del,, 385,

White” Wyandottes—Thomas I, Matte-
‘Davisville, R, I, 622; A: B. Rice,
Tekamah, Neb.; 06060; Willam A,  Klls,
Warwick, R, 1., 542, .

Barred Rocks—Mrs, I, .C, Kleinsmith,
Beavergroek, Ore,, 360; Merritt M, Clark,
Brookfleld Centre, Conn., 352; M. C. Fore«
man, Lansing, Mich., 354,

Rhode Island’ Reds—Plnecrest Orghards,
Groton, Mass., 587 Sunset Poultry Farm,
Amherst, Mass,, 48¢; 1, W, Mitewell, Wal-
lingtord, Conn,, A61; Fernside Faim, At.
tiehoro, Mass., 457 Dedr Brook Pouliry
Farm, Short ¥ally, N, H,, 467, !

“White Leghorns—Hanson's  Leghotn
Farm, Corvallis, Ore.; 616;° Meadowedge
Farm, Sterling Juncétion,” Mass., 607; ‘Ho-~
bart . Rlce, Barre, Mass,, 580; Mount
Hopo ¥arm, Willlamatown, Mass,, 528;'F,
M. Johnson, Waldoboro, M., 518,

Yong-Lived. Fish. :

. Tho plke. 1s belloved to live longer tha
any - other specled of flah, A Bwliss natu-
ralist has recorded the history of one that
~|.was. 207 years old, " It. had spent its en-
Hre  exlstbrics "as a' prisoner in a fsly.

CRVENN TR WO

* OF BEAM STATIONS

Marcohi Also Predicts Passing of
High-Power Outfits

Directional, Short-Wave Wirclen
Systems Wil Be Able to Commny.
nieate Day and Night with Dina
tant Points at ‘Greatly Reduceq
Cont, Says Bxpert,

- In the inaugural address at the 171
gesslon of the Royal Soclety of Arts, re.
cently held in London, Senator Guglleimo
Marcon!, chalrman of the councll and viey
presldent of .the soclety, stated his beliet
that the whole theory and practive of
long distance wireless commumnication wayg
undergeing an.fmportant and almost yad.
I¢al change. ‘Ile emphasized the inypan-
ance of the new discoveries made wiyy
the use of the short wave directional wirc.
less communications, known generally a3
the "“beam’’ system and he predicted the
passing of thé high-power stations,

Senator Marconl, at the beginning of hig
address discussed the question of how
clectric waves can bend right around the'
globe 80 as Lo be recefved with case, even
at the Antipodes, instead of shooting oft
into’ space.

The most logical hypothesls, now gen.
erally accepted, the Senator cxplained, is
that the waves are reflected by what is
called the Heaviskle layer, which s sup.
posed to- be a’conducting layer of rare-
fled. and lonized gases, constituting a king
of shell concentric to the surface of the
earth and capablo of reflecting electric
waves, :

‘'This and other theorles,” he continued,
""have never satlgfactorily explained to
my .mind why waves of ‘a certain length’
will caver great  distances by daylight,
whilst othiers  will: only cover similar
ranges- at night thme.

“Durlng the course of tests carried out
by me between the wireless statlon at
‘Poldhy- in Cornwall and a ship In lhe
North Atlantic as long ago as February,
1902, I then naoticed for the first time the
eftect of daylight on the propagation of
olectric waves ‘of about 2000 metres in
length over long distances, Although dur-
ing night time I was able to recelve sig-
nals wp to a distance of 2000 miles, during
the day I failed to get them at 700 miles,

I subsequently discovered that longer
electric . waves of the order of 10,000
metres - or more would, on the average,
work:as. well by day as by night between
England and America and other distant
places, and up to now I belleve that it
128 been universally accepted that short
waves while often glving extraordinarily
Aong ranges by night, are Incapable of
being ‘'made to cover long distances dup-
Ing dayllght.

Regarding the waste Involved in general
direotional broadeasting and the use of
he *'hbeam'’ syatem, Senator Mareont con-
tinued: ) . )

“Many people may now agres with me
that wireless . waves are far too valudble
to be always broadeast In all directions,
especlally when it is desired to communi-
cate only with one particular place, and
I,’ do not understand why, for example,
messages which may be intended for Can-
ada or South Africa should be scattered
simultaneously pretty well all over the
rest of the world—that is, over all the
Continent of Europe, over Asla, South
America, perhaps Australia and New Zca-
land, not to speak of virtually all scas
and oceans.

T can well understand the utility of
the nondirectional stations for many naval
and marine purposes, and ofl course for
broadcasting, but for ordinary eftlelent
communication -betwedn fixed places, or
bet_ween one country and another, I think
the right and logical thing to do, if pos-
sible, “both from the point of view of
secrecy. and economy, is Lo concentrate
all the radiated energy into a beam dl-
rected toward the country or place with
which It i3 desired to communicate.

““The number of available wavelengihs
is, after all, very far from being un-
limited and if o wave length which is
being utilized for commminicating between
IEngland -and India should necessarily be
allowed: to spreadto Africa and Ameries,
it would most probably Interfere with the
free use of that wave in these other
countries, and also debar our use of that
Ssame wave for communicating simultan-
eously with them."” '

‘He.exphalned the series of oxperlinenty
thqt_ were started. last swmner with thd
obJect of discoverlig means of overcom-
ing the . mitation . of working hours
wought about by daylight and whether
the reflectors psed In the “beam’ system
would give the expected inerease of sig-
nal ‘strength over long distances.

“In- October last transmission experl-
‘ments - were carrled out on a 32-melro
wave from Pokdhu to speclally installed
reccéivers at Montreal, New York, Rio de
Janeiro, Buenos Alres and Sydney, Aus-
tralia, '

“Although the power utilized at PoTdhu

found poslsble to transmit signals and
mesasges to New York, Buenos Afres and
Rio, eyen when the whole of the great
circle track separating these places from
Polthu was exposéd to daylight. During
‘a complete day, tranmission at fixed in-
tervais to, Sydney revealed that that sia-
tlon was able to receive the Poldhu sig-
nals for 2314 hours of the 2. Durkw
November signals transmitted on a {l-
metre wave-lenglly from o low-powes sta-
‘tion in  Australla were successfully ye-
celved in Wngland.” .
_The information gained from the experi-
ments, #t is the opinfon of the Senaton
would reniler possible tho Installation of
comparatively low-power stations capablo
of cstablishing and maintaining comrer-
clal services by day and night between
Tngland and the most distant parts of
the globe! -

The low cost of the system, both in
capita!l and running expenses, compared
with that of the exlsting type of statlons,
should faciiitate a reduction in telegraph
rates for all long distance communications
besldes making direct communieation with
some of the smaller outposts of the me
plre. commerelally remunerative. .

"I am now firmly convinced,” sald Sen-
ator Marconi,” *'that the beam stations
employing only a small frotion of thia
power and much lower and fewer masts,
will be able to comununleate at virtually
any time with any purt of the Jsmplre,
and I cannot refrain from expressing any
‘strong pergonal opinfon that these power-
ful long-wava statlons will soon bo found
to b uneconomical and comparatively in-
éfflctent In.so far as long-distance com-
merelal ' compunications aroe concerned.
What remaing now to be dona is to com-
plote the systomatic study of theso waves,
cspecially in regard to thefr transit-or
propagation through space, They open Up

‘what I ‘believe whl prove to be a most
fertlio flold for tho investigator, and ai
sitirely, new bo- our whaws'

.

COMMENDS UTILITY

was only 12 kilowatts, it was at onco:




