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Large sets, capable of !_;r’fnging in the concerts thh exoelleut quahty, Are now'

easily procurable,

iD you ever stop to consider the
tremendous growth of radio and
what is behind it all? Do you.

know Why' it is that radio has such a°

umversal appeal to all cxasses and ‘walks”
of llt'e rick and poor al:he" De you
‘know that there are vast factories- work-

ing day and n‘ght ina Vam endeavm to' 7}

‘keep up with the tremendous demand fof.

radio eets and parts, and that these sets ’
. range in price from only & few d01hrs

to geveral hundreds of dollars?
At the plet.ent time there are many

] broadcastmg stations, all. filling’ the ajr

every night with music, speeches and in-

‘teresting talks, and many of these sta-

‘tiong are within the range of even &
small receiving set, This’ fact alone is
responsib‘e for the °Teat mterest shown
by thousands of fans who are constantly-
‘trying to add to their great lists-of sta-
* tiohs which they have heard.
The “genuq radio” may be subdivlded

into many classes, but there are 1elat1vely

few of themsthat are immune to the urge
‘for greater and greater distance. This
noththstandmg the fact that’ generally’
the progx ams from the local statlons come
in the -best, both in cTearness and sure-

ness.
- of slowly fading out just.at the time you

are most anxious to Jiear what the an-

‘pouncer has to say. - a9 85 o
Let us look into this great. mass of
radio. fans and see what they ‘are ‘com-
posed of! - : o
~that the average American man ‘or boy
has a positive genius- for ;mechanical
workings. As a4 rule he loves- hothing
better than to be alle to make somethmg

- With his own hands. He is a natural born
lmechanlc, and in mos{ cases a mighty -

éood mechanic at that,
&

“Father Is Interested. - “

Tﬁe father will ge nexally educate his
xto hke ‘things mechanical, - He mll

Distant stations have d bad ‘habit" |

In the first place let ‘it be unde’r\tood i)
1 ‘working order

start oft w1th a ?earnim; to'be a locomo-
tive engineer or even 4 garage ‘mechanic.
Anything’ that holds forth a promise for
close. contact with whlrrmg machmery
and x\here ‘he will" have a chance to get’

‘his hands begrlmed and bein close. prox‘

imity with machinery. Very few boys
are immune to this urge.

-The old joke about the father who buys
lns son a mechamcal toy and then spends
his own time in playing with it has been
repeated many times in- ‘radio. - Fathers

have a way of going.into a radio store

and telling the; salesman_that it “ig for |

‘ their son,” and the knowmg -salesman
winks the other eye and lets it go at that. |

This subterfuge was- used a great deal in _

the early dayq of ‘radio, but father has 7

become 80 deeply mterested by now that
he forgets all about it. He goes in boldlv i
now and ordexs what he wants. An ex-
cuse never enters his head. Father even
goes so far as to ‘have heated argumems
on the train in the morning with his
fellow commuters, and. in some cases old

friendships have been broken up over the |

relatlve merits of certam cn‘cult‘x

Small Set Is Practical:’

~ On the.other hand there are many boys
who have not had ‘a mechanically inclined
father and’ they have become mterested'
in- radiQ through schoolmatee or. through,_
reading magazines. Many times. these
boys will surprise their families by what'
to the family will appear to be gxeat'
_mechanical genius.

Radio, though, hds long passed through. .
the stage of a boys game, and it is at
present -being taken qup by ewervbody
The millionaire, who ‘has pxactlcally no-
interest in ‘the 'workings of a sef, will

‘order -an elaborate. affair and then put, it

up: to his chauffeur ‘to keep the thing in
He will-like to sit down
at ‘night. after dmner and listen to some

1 good music, because ‘radio has been de-

veloped  to such’ a point’ that. it is- quite:
_possible. ‘to listen to an excellent program
without interference or other extraneous
sounds. A high grade machine will give /.
.everything that a file phonograph will
zive, and ‘in some cases will be even
l)etter in tone.
Dntortunately things, haye deweloped
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along the lmes of trymg to get the- great-
est dmount of volume, from a- given set.

a,ttempt and the result is: bound to be

anything- but -edifying to a real musical

a result recewe the broadcasting with the |

ally add to it, “when. he can afford to 48
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A smhll crystal set is well within the rench of any onue. .

Evel)thmg will be overloaded - in this

taste. It is po'=s.1ble to take such a radio
set and tone it down just a little and as

finest- tonal quaht),{ without distortion
and in such a manner as to be thoroughly
enmval)le 2 = 8

‘ Now let us cons1de1 the man who can-
pot afford to spend several hundred dol-.
fars ox such an- ‘elaborate set as this. He
will find that it is quite possible to install
a smaller set which wiil give him exactly
the same programs as his nch neighbot.
1t s t¥ue that he may not hear as inany
stations, but what he does hear will:com- -
pensaté him for his expenditure.

It is quite. possxble for him to start.off |.

V\lth .an extremely modest set and .grad-

S0 until ke has a set ‘fully. the equal -of
the larger outfit.: 'I‘he radio set can only
be developed so far, and when it reaches
this point the extra cost. asually goes
into a better looking and more expensive
cabinet. It is @uite possible to buy a
-receiving get right now W which will have
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finest furniture. Cabinets are procurable
in auy “period” desired, in. .anuch the
sathe manner that phonographs are made
up. - Such sets, of course, have the wiring
entlrely concealed, and generally the tun-
ing is done after a -hinged lid has been
lifted up. This is not any more difficult
to do than it is to run-a phonograph <

Generally the man who ‘builds his own
cet will not go in much for such elabora-
tien as. this, but the “workings” of his
get may be fully as good. There are thou-
sands of cases on record of comparatively
cheap homemade sets that have picked up

stations thousands of miles away. Some
.of these feats have been done repeatedly, .

night after night.
A :set that will do this does not have
to be any more elaborate than a set that

will ‘pick up the local broadcastmo sta-,

tmns in good shape

Long Distance Easy.

Someé types of radio fans will make the
remark that they will be perfectly satis-
fied to have a set which will pick up the
local station only. If they have -such &

get—Dbarring -the -simple crystal set, of -

course—they will undoubtedly be,_able to
hear other stations many hundreds -of
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“Transformers -

WAmer Tran. —Lumtﬂl Qua
J "‘A,‘crn‘r NO o
vicam ...

._suio and

Condensers
Rcatb—All Cap ..... .
U. $. Tool—48 plate Ver.
U. S,

v.
‘R.

i

Tool—26 plate Ver.
8. L.—23 plate Ver,.......
C..23 plate .............

Phones

Ambassador- ........_..,..‘,..'
Brandes. ........ ¥
Nerco -

Loud Speakers
Baldwip Umt—New Ty‘pe
_ Musie Master .............
Magna\ox—Rl or Mi1.,
\’V E. 10D
Pathe

.- $4.25

ed taiede et

L R TF

Brandes Table “Talker. and R C. 4
. TanS P]enty in Bteck. |

Erla Cr;stals—-—ln’ Steck.
€oniplete parts for "Ambassador,
Rasla Refiex, Erla Refley,.
chtrodyne—Specml l’nees "

_Mail Orders Promptly Flufd

TUBES COST $5
The Kelley Protective Unit
") COSTS $3. ;
It U‘Y Slve you $30 worth of “tubes

.Jsb*lute safeguard against burning out
sbes.  For use in-all types of sets.

The Kelley Testing Unit

invaluable to the mian ‘who Blulds
s own setl.. Has any number of
“oes for the radio enthusiast. Neu-
alfze your set' with this unit. Price

..,.\pletc, packed with full ‘iastruc-

ltons, ‘
$8

We desxgn, huild and repair ‘Sets. _

THE KELLEY RADIO

LABORATORIES Inc.
26 ‘E. 42d Street, New York
Telephone Vanderbllt 1261

Pat, Pending. b
There is mnsic i{n the air.

From here,
ere and everywhere, The sweetest story
‘er told sends such a thrill to young and
d. Don't wait until the cold weather is
6T 80 you can rig an Aerial on the roof,
(3t the HANDY DANDY AERIAL, and
«wten it on the outside of any window—
¢ higher the better—and you wilt enjoy
11 that your neighbor gets with his ex-
misive aerial.
MANUI‘AL'I‘URED BY:

*. W. HENNESSY

72 Wickenden St., Providence, R. 1.

MULTIPLE
SPRING-GRIP
TELEPHONE PLUG

Connects one, {wo or
three phones in series
“without - taldng pley
anart,
-~ JUST PRESS THE - BUTTONS.
Manufactored and Guaranteed by
Henry Hyman & Co., Inc.

76 BROADWAY NEW YORK
 Write for Bestone Catalogue.

TUBE spacmuﬁ‘s,
ws SAVEYQ@UMNE b

350

Also Other Types at3‘—

All Tubes Guaranteed New.
All Tubes are tested in a set |
ore you and guaranteed.

'RiTERiON RADIO -CORP.,
|5 W. BROADWAY. 7378 Whitehall.
Dealers Supplied.

adno Paﬂels

Cut, engraved, drilled, graimed '

e leniy of
TYPE
b 'UBES

ortlandt Panel Engraving Co.

tt
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| use of better amplification* is

{ its mate:

Radlo‘ Pmnte s to Bear m Mmd

o,
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| " ‘The addition of a C battery may be

eas:.ly made to any two stage audio
frequency amphﬁer By fonowmg
through on the secondary ciredit "1t |

| will be seen’that one side of the
| transformer goes to the grid the

other going to, the neva.twe filament. |
The C battery is simply conmected
between the negative A battery‘an_d

Placing a condenser in series with
your aerial or ground, will materially
reduce the -wave length of your re-
 ceiving set. If you cannot reach the |
| higher waves on ‘you_r set this may
be the.cause. Place the condenser so |

{that one gmide is comnected to the
aerial and the other to the ground. |

| This is.a parailel connection and will |
raise the wave length range of the
! -
It fregumently happens that thei
owner of a new set will experience |
keen disappointment for the first few
days.. This is simply because e does '
now know just how to operate it, but
as soon -as the-secret-is learned the
résults will be forthcoming: This is
one reason why it is a good thing
to use a met for a few weeks before
vou make” up your mind that it is no
good

Leaving the storage battery com-
‘will probably
cause trouble. “If 3 you mtend to close
down your radio set for- any length of
time it is-advisable to take the bat-
tery {o some convenient service sta-
tion where it will be taken' care of.

‘When building a three circait
tuner it Is wise to mount the ap-

{ paralus on a panel about 7x20, The

two variometers ghould be mounted.
about 12 inches apart and the vario-
coupler should be placed midway be-]
tween them, v

Adding more A’ batteries to your
dry cell tube will not give Yyou any
touder-signals. " ©On the d¢ther hand it
is far more apt to burn out the tube.
Every box contalning a vacaum tube

voltages.
exactly.

It is Dbest to follow these

Dry batteries will have a greater
life if tbey are kept in an upright po- |

| sition,

the bottom of this iransformer, with |
| the negative pole connected so that’
it is toward the trausformer. =~

| considered dead after

has a printed sheet glving exact datal
{on oconnection and A and B battery:

If an overload is placed on -€1th81
waU V 201AorU V. 199 tube it;
W111 be notxced that the ‘tube will not
w‘ork as awell after the accident as
before. In mosf cases the tube can |
‘be restored t0f1ts original condition |
by burning the fﬂament for an hour
or 80 Wlthq;ut the B battery dlSCGB—
nected

| from a loud‘ speaker can be improved
| by reyersing wires at the terminals.

The selectivity ©f a receiver can

abvout 100 feet long will give best re- |
| sults, .

S 'ba.ttery should be used in
| cnnnection with ail audio ampplifiers
i that use a plate voltage in excess of
| 45 volts. The megative of the “C”
i baitery should be connected to the
common filament terminal of the
amphfymo' transfolmels and the
pogitive should be conpected to the
negative of the *“A’ battex Y. \

- coil

ture. -

In 2 zadio frequency set it is highly
important that the grid and. plate
wires be kept separate.

If a tickler feed back recelver re-

the phone condenserishould be re-

In some instabees 'a three circuit
regenerative set can be ‘improved by
reversing the terminals of the plate
variometer.

A 22% volt “B” wattery should be
! its voltage
drops ‘below 17 volts,

Thbe outside wire terminal of the
gecondary of an amplifying trans-
former should always be connected
to.the grid of the tube.

For minimum resistance an in- |
Quctance - ghould hawve .a  rétio of |
2.46:) between the diameter and the |
Iength '

Better "'Ampliﬁéatibn ,;R’ad;uj)’s ’ Need

Amplification Without Dnstorhon Is More Necessary
Than Volume of Sound

HE outstanding meed of radio

to-day, ‘both for the enjoy-

-ment of the art and to pro-

mote its further development as a

“ound industry is more- efficient am-
plification. =

manufacturers agree that the wider

the

_next stage of development . of" the

utility. This will not only vastly

ard and guality of results ébtained in
homes throughout the land.

To be sure amplification .is already
used with a vegeance. Vengeance is
often the precise word. Too much of
it sounds like'an alley cat singing to
“Last nigkt on the bhack
fence I loved you best of all.”

Radio’s supreme need is amplifica-
tion withont distrortion. 'To amplify
is easy, but to amplify so that no
distortion or change in the sound is
made requires careful design of the
amplifier. In all a.m‘phﬁers there are
transformers and 'yacuum tubes. Thé
transformer is the heart of the am-
plifier. Unless the proper transformer
is used the singer’s voice in New
York is. distorted intp squeald and

bée amplified, but thé tone and the
rich natdral quality will not be pre-
served without™ a proper . trans-
transformer. -

The general @ubhc is realiz:ng
more every day that amplification
is the most important single factor
in radio. It is so fundamental tbat
without a.mphfica.tion radio to-day
would be im\possible Cha.n"m’ elec-
tric waves to sound -waves wouldn’t
mean mnch if they: couldn't be

¢ = sv Cartlandt Sty

heard plainly. Amplification builds

Not’ only research engiveers ‘but.

increase the number of radio users ]
{ but imimea,surably improve the stand-

squawks in Chicago. The voice will |

them up, so0 that they are clear and
easy to hear. Amplification is usei’l
at the trzmsrmtting station &z well
as at the receiving instrument. I*aint
whispers thousands of miles away
become' clear,

living voices. in fhe
1homes of millions.
Amplification is multiplication."

The small amount’of sound energy
generated by the wvoice or wiolin
string. at the broadcasting station
{is changed.to €lectrical energy and
then multiplied or amplfied millions
{of -times. Tkis large . amoun® of |
energy is then put into an antenna

electromagnetic wave. When
wave strikes a similar antehna
thousands of miles away it gives up
to .it a small amount of this. energy
to'be amplified again, so that a whole
room full of people at thé remote:
] point can listen-and undérstand. !
In real and vital sense the key to!
radio is amplificatior, and tke pub-
lic is inereasingly realizing this.
Even more important, they are de-
manding amplification, which gives
not only volume but quality of sound
—amphﬁcatlon without dlstortlon

Dr. J. Percival Huget to .
Speak From WEAF To-day
To~da.ys afternoon service offered
by~ the New York, Fedelatmon of |
Churohes through WEAT‘ will b2
| presided ever by Wﬁham iB. Milla, |
general secretary of . t\he organiza-

tion. He will introduce Dr. J. Per-
cival Huget. The subject of his ad-
dress will be “The First American.”
A solo number by Arthur ‘Billings
Hunt as well" as choral numbers by
the Federatlon Radio Choirr will gon-

;gram_- ]

Often the quality of reproduction

be increased by decreasing the length'
of the aerial. In most cases an aerial

Short No"tes That Par‘ove Helpfnﬂ When Bmldmg a '
' Radlp_ Set. '

In any type of regenerative set
where proper regeneration does not
seem to. take place it is frequently
advisable to rewerse the wires which
run to the tickler coil
{ ticularly true of honeyéomb

This.is par- |

sets and other sets of a similar nza- |

generates too freely the capacity of

and radiated out into 'spare as an |
this

Foknessock .
Spring Clip
Binding Posis
o o exirg cost

fe yom.

power.
joyful listening.

‘meou mo!

-AND ALL y
"ENERAL PURPOSE
INSPECTED
KILiabLE
B ey cempony 0/ |

Sold  evesy-
where, gf elec-
tricnl, radie
and  hordware
steres, geneval
sieres ‘ond

rarages,

FGR RADIO—
COLUMBIA IGNITOR!

The proq/en dry cell, for
all radio dry ¢ell tubes

BRING those distant stations- back!
Signals weak—distant stations" in-
audible—rheostats turned - fill" on®
you need new “A” Batteries. ‘Buy the
famous Columbia Ignitor, sold every-
where, used everywhere Packed with
Vigorous ! during weeks . of

There is a Columbia dealer conve-
nient to every radxo user.

Magpufgcetured and guaranteed by |
NATIONAL CARBON COMPANY, Inc.

Columbla
Dry Batteries

~they last longer

ew Gth Av.

Phone Watkins 5408-3-

MONODYNE 1 Tube
List price $10; sale

"...6.95 .

DE FOREST D. V. 2 TUB¥. ... ..v..s
The New Wonder Tube—Takes the. place of ‘U. V. 201A,

e i e & ?“.“‘?’:‘21“50

$6.50

MAHOGANY FINISH
CABINETS. Only a fcw
left. 7x10, Ux12.

115

BRANDES TABLE

ATWATER-KENT § Tube Radio-

flyne and 4 Tube Sets in stock.
Albo compiete line of A.-K. parts,

TALKERS $10.00

CROSLEY XJ 4 Tube Sets.

Lim-
ited quanhty List prxcc
$G5; sale price.....

31 dexrs Shipps

£9.50 !
¥y Recewe\dm

KENNEDY 3 'l‘nb

List el
Sale "price s b .. €9.50

EVEREAD 45 VOLT

BERANDES PHONES.... ..

. NEUTRODYNE SET (5 tubes), to order,

‘inelu'ding {

Brandes Phones
Loud . Speaker

(large)........$3.15
3.95

s mme e

} 359

CAB]\*ETS
$1.7

All Amer all Ratios -~ ..
3000 Ohm Phones. .

23 Plate VYern. Cond
Fada Single Sockets

2 Way Plugs.....

Loud Speaker with Unit

135 WL’:T us« STHE.{T

5%%9? orardrvice

We sell and insiall 6OOD rodio sets

stitute. the ‘yousical part of the pru- |

TYPE
TUBES

'201-A
$3.50

BRAND NEW—NOT REFILLED.
Tested in 2 Set and Fully Guaranteed,

- MAIL ORDERS FILLED
Guarantee Radio & Lamp Co.
446 Seventh Ave., near 34th St.

* Dealers Wriie for Discount.

e e e

 Henley’s 222
] i » 5 ]

Radio Qircuit Designs

‘A Complete and Up—to—b.\te Collection
Modern Receiving and Trans-

mitting Hook-Ups.

-WWritten and Edited by a Staff of Radio

Enginecers of Wide FPractical Experi-

f:;e ard Therough Theoretical Frain-

284 Diagrams and Iinstrations.
26% Pagcs.

Price $1.00

An entirely new and (horou%'hly prac-
tical book on. radio cirenit designs
which will meet the necds . of every
radio enthusiast, whether novice or ex-
pert, aimgteur . or professional. H is
replete with correct and trustworthy
radio information froxd which any one
can successfuly build and operate any
of the circuits given. Contains the
‘largest ceoliection of radio cireuifs and
hook-ups ever published, mcludmg all
the Jatest and standard circuits, such

ABMSTRONG, DE FOREST,
REI\ARTL COCkA DAY, HAZEL.
TINE, (/OLPITI‘\ GRIMES, SUPLER-

“HETERODXNE.
The Laie.st in Circuit Deszgns

Can be_had direct from us or
carried by all Radio Dealers.

The Noman W, Hevley Publishing 80

2 West 4ith St., New York
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China Society Dmner WI“ WEAF’S Increased Power | Chan es ln Statlon Llst
. Bring Orient to WJY Appreciated by Many Fans | g , ~
The addresses which will be'given | WEAF's development work in-con= . “‘Frequency, Wave Lgth., Powe,
- - R *Call.- New Statlons, Class A, Kcys. Meters. ‘Watts.,
at thé China Society dinner, to- be { nection with the use of higher power . W . 3 ; : .
! ] bo WEBN—Biake, 'A. B., Wilmington, N. C...... 1090 275 10
‘broadcast by station WJY Tuesday h . . . . ' : |
as aroused the interest -of radio| WBBQ—Frank Crook; Pawincket, R. I...... 1190~ 252 B0
_everilng, will afford a great deal of | .. .- ) - 8o e : o ; : t ; Prices drastically red.ueod te the
listeners. not only in the metropoli- WEBM-—Fr. Atlass Produce ‘Co., Lincoln, Ill.. 1330 226 200 . 1 ¢t in tho.city. You never saw ' L‘-.
geriuine enjoyrient to the listemers.| WERRK il ¢ sien. IO CGUE may never 860 .
" in, dealing as they will with the tan area but throughout the eastern | BBK--Kaufmann .& Baer €o, Pittsburgli.. 1180 254 10 Ay “uln.
fnysteriqus country of the East about half of the .'Unite d States.. It has WBBO——leestone& (?hem. Co., Rogers, Mich. 1200 250 500
which most Americans have only long been realized by radio engineer's--_ WBBR—Peoples Pu_lp,it Asso., Rossville, N: Y. 1230 244 500
hazy impressions. The two principal who have studied the situation here | W oLk —Petoskey High Sch., Petoskey, Mich. 122 g .y
speakers whom Gen. 1. G. Harbord, that there can be no further im- KDZE—Rhodes Dept. Store, Seattle, Wash.;. 1110 '270 100
the toastmaster, will introduce will be provement' in broadeasting condi- KFJQ—Valley deio, IAB OF LT Satiis . -
Prof. Henry Fairfield Osborn, chair- tlons, D e regards (e S Co, Grind Forka, N. Do.:. - v 289 °
man of the Amerlcan Museum of telegraph interference, unless it is} “TRANSFERRED, CLASS- C .TO CLASS A. “m
Natural History, and Roy Chapman | Possible to increase the power, of\ WIAS—Pittsburgh = Radlo Supply House, . E VERNIER VARMBLE CONDENSER
E - PittSBUrED o vceerncronnnenennnnns 1200 250 539 .

Andrews, the famed finder -of the
dinosaur eggs and head of the re-
cent “expedition to Mongolia. The
principal subject of the talks will
undoubtedly be the recent archaeo-
<> logical expedition and the fascinating
and thrilling in(_:idents attendant.
upon the trip, ~ '

Swinging of Aerial i
Will Cause Fading =
Around this time. of year, as at-all
aethier times, watch ‘your. outdoor
ae)rla.l to see ‘that the ropes or other
supports are not loosened by the
wind, allowing the aeriall to sway.
The capacity which governs wave.
_length of an aerial depends .on,
among other things, its dlstance from
the ground. Therefore,.if the aerial
{s swinging and thus changing fts
wave length, the tuning of your set
will vary from instant to Instant, up-
setting the operation of the set.
Keep the aerial tait. Tf supported
by a rope over a pulley, suspend a
yelght on the rope, to take up the
slack as the polesways.—G: M. C.

" Soloists at WJY
Sunday Afternoon
Two noted soloists will be heard by |
WJIY listeners Sunday, afternoon, for
Jewel Farrington, celebrated. so-
prano, and Max Schwartzman, tenor,
will give radio recitals from that
station. Jewel Farringten is one of
the most promising of the younger
singers, and has achleved consider-
" able success in the few concerts
which she has as yet given. Ma
Schwartzman is one of the leadln?
church singers: of ‘the- city, and has
a host of enthusiastic adherents in
botk: the m_etropolitan and outlying
districts.

Frank McGlynn to
Speak About Lincoln
Ifrank McGlynn,  famous characte:.|
in the presentation of Drinkwater’s
play “Abraham Lincoln,” will broad-’
cast a talk on the Great Emanc:-
pator as. a feature of WEAF'S Lin-

graph 'and static

operation. The owner of a

‘is consequently much better
enjoy the‘program.

consequence a much higher
of reproduction.

erly under the new conditions.

sn.gna.ls of too great volume

volume.

‘broadcasting stations.

the receiving sets. It may
called that when two ¢hannel

lengths without any difficulty.

four channel operation was

An

is possible.
fifty feet of the broadcasting

‘New York broa.dcastlng stations.
Increased power results in greater
volume; it rediices the ratio of tele-
interference as
compared with the broadeast pro-
gram. This improvement applies not
only to‘expensive receiving sets, but
‘to the most modest equipment -in

receiving set receives WEAF's pro-
| gram with much greater volume and

Those possessing -vacuum tube
sets with many stages of amplifica-
tion-are able to operate successfully
‘with reduced amplification, avoiding
overloading of tubes and securing In
“quality
Sensltive receiving
sets- must, of course, be adapted by
correct adjustments to receive prop-

frequency amplifiers it overloaded by

reproduce as faithfully as they do
‘when ampllfymg a currént of normat

Recelvmg sets located wlthin a
short distance of WEAF’S transmit-
 ter or those -not adapted to seléctive
‘tuning may at first interfere with
satigfactory reoeptlon 'of ‘other local
However, this
is-a condition which can certainly be
corrested by simple adjustments of

casting operation was ‘first inaugu-
rated last year on 360 and 400 .meters’
listeners were troubled by interfer-}
ence, -but’ by improvement in their
sets now separate these two wave

lar ‘difficulty was experienced when

taken in the metropolitan area.
mdmation of the selectivxty
pbtalnakle ‘with ‘suitable receiving
.| apparatus is given by the fact that a
600 meter watch is maintained within
| a few feet of WEAF's a.ntenna. A
short receiving a,ntenna. is employed,
which succeséfully eliminates WEAF
56 that reception of ship wave' lengths
If this can be done within
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KFAV—Abbot Kinney Company, Venice, Cal.
W{AB—America.n Electric Company, Linc¢oln, Neb.
KFIY—Brott Laboratories, Seattle, Wash. )

WOAJ—Ervins Electrical Company, Parsons, Xan,
WDAX--First National Baunk, Centerville, Ia. ’

crystal

able to KFIK—Gladbrook Electric Company, Gladbrook, Ia.

KFIB—Jenkins, Franklin W., St. Louis, Mo.
WBAW—Marietta College, Marietta, Obio. .

WLAN—Putnam Hardware Company, Houlton, Me.

WABJ—Radip Laboratories, South Bend, Ind.
KFCD—=Salem Electric Company, -Salem, Ore.

WKA.W—Turner Cycle, Company, Beloit, Wis.
Audio

"1 LIST OF BROADCASTING STATIONS DELETFD DURING THE
KFCK-—Colorado Springs Radlo Co., Colorado Springs, Col,
KFKH—Denver Park Amusement Company, Lakeside, Col.

WABC—Fulwider-Grimes Battery Company, Anderson, Ind.
WAAZ-——Hollister Miller Motor Company, Emporia, Xan.
KFDU-—Nebraska Radio ‘Electric Company, Lincoln, Neb.
WGAY—Northwestern Radio- Company, Inc.,, Madison, Wis.

“WI.AT—Radio and Spetialty Company, Burlington; Ia.

KFJD—Weld County Printing and Publls’hlng Company, Greeley, Col.

do. not

Here’s a Way to

Guard Against Mistakes

] Radio set builders who take pains
to secure the best layout of material
on the panels are often puzzled to
‘know; without “drilling the panel,’
just how ,instruments will appear.

between instruments rwork out.
it is satisfactory use the cardboard
as a template for drilling the panel.
If changes are needed you can make
as many as needed without rulning
a sheet of expensive panelling.—G.|

It

Take a piece.of heavy cardboard or
duplex board, cut it to panel size.
Lay out the panel as you think you
want it, drill' the holes, attach it to
the baseboard and mount the instru-
ments, using rubber bands to hold
them temporarlly You can see how
they look and how the distances’

be re-
broad-

"Simi-

under- |
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$2.85 $2.95

station
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46 PLATE

$3.45

MUSIC MASTER SPFAKERS, $21.95
WESTERN ELECTRIC 10 D. SPEAKERS, $36.00
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2 . glve his VleVi's. of the char- | distances. Cardwell... §.50 £.50 Light.... .45 Precision... 5.50
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BRING THEM TO ME. - nelelr la.mi l‘mvei fully developed this clr&uit‘ thﬂﬂvﬁ:AM” ;; :::: l.:: Bell....... -4:
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.- SUE BRODY Sroadway. Ambassador Coils. .$5.50| Red Seals, 3 for... 85¢
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. 5 7x40... x .1 P 105 | 7X12.0000enene .25
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CHAS. DOWN Let me build a radio in it. I build and re- 7xi4. .. .85 | ™.
. “ ’ build. Neutrodyne specialist. 310 Decatur o Var. Comb, Tublng.. ,IO mi cELLANEDUs Ground Clamps..... .08
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3 TU'BE VARIOMETER COUPLER SET,

ALL MOULDED PARTS,IN GLASS CAB-

« INESTS; GUARANTEED; $60. HIBSCH-

FIELD, 1506 LEXINGTON AV. AT-
WATER 0755,

S SALESMEN—DL;!rlbutor of nationality ad-

‘vertised electrical and radio supplies and

" apparatus wants salesmen, experienced pre-.

ferred, to call on trade in Néw York and

Néw Jersey.. Comumission basis., Box No.
Y2006 Herald, 280 Broadway.

RADIO BATTERY SERVICE. - Batteries

recharged. called for and deliveréd. REX
AUTO SUPPLY CO.,
University 8084,

185 Lenox ayv.. Call

NO TUBES.
Build the wonderful NEW' IDEA crystal
set; distance and volume; purchase parts

any 5 & 10; plans and instructions, 25¢,
NEW IDEA RADIO,
N. Y.

YOUR opportunity—only a féw more left;

one, tube recelvlng gets, -tested and fully
zunranteed, in handsome cabinet, to close
out at $6.75. BURSCH, 276" Canal st., ; cor.
Broadway

PART of store and large basement ln good

radio section, automobile district;
show windows;
radio business.

might become mterested in
Phone Columbus 7618,

CABINET factory sellmg out genuine ma-
hogany cabinets §2 up open Sunday
£3 morning. CLOVER CABI‘\U:TS 2378 3d av.

l?.XPEPIENCF‘T1 RADIO (‘OIL WINDER
ANTED. THE RADIO GUILD, 256
!;Eﬂ}i'l‘ﬂ ST,
TRANSMITTER for sale; portable De For-
est, 3 tube, type OTS; never.used; $100
met cash. B&TES 103 East 7oh street,

575 82d st., Brooklyn, .
| For nale—Radlo and blcycle store, estab--

large |.

in cabinet for batteries; ‘easy to
all tuning with one dial.

matic filament contro], 9x28 panel, space

P. A, JULEY
219 East 39th st, Va.nderbllt 3494,

~ CABINETS

g
. 3,20 |22V- v. Small..

. 3.50 ’zz(, v.
3.95

operate;

45 v. L

4 TUBE reflex sets, 1,000 miles
$503 also made to .order.
W, 90tli .

Basement, 114

on loop,

- Eveready- ‘‘B” ;Batteries,

‘BATTERIES

.60 2214 v. Large.. .35

Medlum .85 45 v. Medium. 1.85
2.40

2214 - Yott Laruo

$1.65

435 Volt Lam

$3.20

with power amplifier,
new, &75;
Nichols av., Brookiyn, N, Y.

COCKADAY lmproved tour-cfreuit tuner, .
perfect condition, ’
demonstration evenings.

264

UNDERWOOD No. B rebullt

typewriter,
new, cost $65; will exchange for radio "

Jamaica av., Brooklyn

set, loud speaker. erte w. P., 2631 e
Palmetto st., Brooklyn. i i i : 7 S &
EISEMANN 3 tube set, cost $85, sell $47+ D AMINAR - - ACE . ELECTRIC
also sell equipment extra, best ‘price;: * : ;
demonstrated ‘evenings. 16 Wyona st., near ] 204 West 34th Street, Near 7th Ave.
s .

lished two years, in the heart

¥.2915 Herald, 280 Broadway.

largest growing section of: New York city.

of -the:

THREE tube regenera.tlve set,
storage batteries. and Tunga.r
bargain. I, GELTMAN
Coney Island,

Magnavox, |
2853 We.st 33d st.,

charger; | §

GREBE C.R. 12, new, {nside aeria

Jeaving town.

Phone evenings,
2510, apt. 58

with all accessorles at a bargaln
ler 2718. .

radio trequency set, $115; must sell quick;

HERE'S your chance!—Beautiful 3 tube se*

1, 4 tube

Thesh Parts Are Included :

1 Westinghouse Stor. Bat.
2 45-Volt—Novo. °

Fordham p
Fada 160
1 U.V. 200 or € 300.

YOUNG man, experienced, to beco

vestment. AARON SEIGALL.

Ave., City.

ner .in established radio store; small in~

LISTEN: "%ovE LEDO

Eveready “B"’ Batterics, (
large 225 volts. ..., - 250 179

.éomPlete line. of other radio parts at
-equally low. prices.
Mail Orders Filled.

QUICK!!
IMPORTERS |
CLOSING OUT!|

6 VOLT

Amplifier &
%Deteétor, e
Fits Standard
Sockets -

Guaranteed GENUINE GERMAN
TELEFUNKEN Tabes
(You Know What THEY Are).

WHY DOES THE BATTERY
DANCE WITH THE TUBE?

the Self-Ad,msting Rheostat is help-
jng them do their job right, Eliml- [
. nates hand controls. Saves tubes. |}
. Saves batteries. Keeps your receiv- d
ing set in good humor.

$1.10 From Your Dealer
RADIALL-CO.

320 West 42d St New York.

‘ FADA 160 NEUTRODYNE SET

CompIeteJy assomblf : veady to operate
.—_——-——-—

$15250

‘Bet
without .
parts, $120.

50 Ft. Lead In Wire.
1 Arrester.

e

SPECIAL!

«THE. HOUSE OF SERVICE” {

acent Phone. Pl \
Schuy- 3 .V, 201A or C 301 A, ioo Yo ‘Am:{"w“‘e‘." {1 Grouna Ciamp.
L ‘A1 * 1 Brondes Table Talker.! 2 ‘Insalators. 15 1b. Bell Wire. - -~ -
me  part-

2097 3d

S A L E .D. 12 Tube, A A and B Batteries. Only

Ace Single Tube Regenerative Set, complete with §

24 75

THHOUP AUTO SUPPLY

832 De Kalb Av. at Throop, | =

] BROOKLYN, N. Y. =~

vl)"l’;C'ATUK ‘8379,

For Real Bargains in-
' Radio cets see.i'Raadlo e

-3
Exchenge Page 29's:

4-Tube set before buying ¢ /4 Q. .
a radio set at any price. $44‘95
FADA Rg:x‘x’x'iﬂed $65.95 -
Regule Frice
TUBES $3. 15 R. C. A_in stock).
Music Masters........ $30.00 $20.95
Perfectone Horns...... 1500 849
Other Horns'in stock. N
Perfectone Phones..... 500 274 e
Perfectone Phonograph }
attackments. -pccml 4.79
Stromberg-Carlson 55 . 7.50 3.98
Exide “A” Storage Bat-.-
teries, 100 Amps, ... 23.00 14.98
Exide “A” Storage Bat- .
teries, 50 Amps.. 17. 50 1148
Eveready “B” Battenes., ; s
large 45 volts... 500 324 B
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“2 FC” Near Sydney Will Probably Be Heard in the Umted States E

introduced into' Australia. A

RADIO broadcasting has now heen
and

which is unique
which - has “been dratted after the ex-

scheme

. perience of other countries in re:;ard to

broadcasting had been consideredl has
been evolved. In considering the hroad-
casting problem in Aus*ralia\difficul*ies
which were unknown in other parts of
the world presented themselves fi_‘_h,e

Broadcastmg Stations

sued after the broadcasting company’s
subscription has been’ paid.

Arrangements have been  complete.l
whereby radio. dealers become agents
of the broadcasting companies for the
issue of licenses and the collection of
the subscription -fees for the broadcast-
ing service. No person can purchase
a wireless set unless the license has first
been obtained.

Most people have now thoroughly
realized -that if ‘broadcasting is to be

Ralsmg one of the 200 foot Towers was’ quite a feat.

fmmerise area of the Commonwealth, with.
its almost minute arnd greatly scattered
population, rendered it impossible- for
any of the systems which ‘had. been

adopted in England or America to- be '

employed in Australia. It was realized,

of course, . that the

s to render it permanent, and with
this end in view a conference of those
interested was summoned by the Post-
master General, Mr. Gibson; who is the

Minister responsible fof-the administra-
" tion of the wireless telegraph act of the. |

Commonwealth.  This-“conference dis-

cussed the matter, and eventually evulved

a Scheme which at a later date was
approved of by the Government and was

~-made the subject of special Government

regulations.
Under thi§ scheme those wishing to

erect stations and broadcast, after being -+
approved of by the Government and afsy |

after providing a financial bond of
£1,000 guaranteeing continuity of service
for five years, -are allottéd a certain
wave length upon which to transmit.
Receivers designed to- respond to ‘the
wavye, length. ‘of the service and sealed so
as to respond only to that wave lengthk
are then available for purchase by those

wishing to avail themselves of broad=" |

casting. This system is-an entirely new
one, and the exact manner in which it
functions is being watched with keen in-
terest by experts-— The providing of a
service under it becomes similar to the
providmg -of an ordinary telephone ser-
vice, except that in the case of broad-
‘casting a set is purchased and_ not hired,
and also that it is a receiver only. At
first sight the ~scheme may appear
strange and complicated, but-the exact

manner in which it will operate becomes -
quite clear if the case of, say, one hroad-

casting company is considered.
If a company is desirous of estallish-

ing a broadcasting service after being -

granted the necessary approval and l-
cense a wave length.is altotted to it.
The company then erects its station and

transmits-programs of speech and music
"‘he 1

according to its own arrangements
person desu‘ous of receiving then pur-
chases a set designed by experts and
tuned so as to receive telephony on the

wave length “of the service for which |

it is sold.- It is sealed to. that wave

jength, and is -not alterable except by
deliberate tampering. -The testing i3 .

done by the Government, and the -geal
{s a Government seal applied by the
manufacturer under Government permit.
Must Pay for Broadcasting.
The Government fee for a receiving
license. is 10 -shillings per annum., The

'broadcasting stations ' control the :issue
of these iicenses, and also charge what-

-ever subséription fee they may think fit
per annum. The license can only bde is-

establishment of °
‘broadcasting should be on such a basis

manner it must be established on some
basis which provides a-certain measure

- of profit for those responsible fer its

maintenance. It was with this eud in
view that the Australian regulations were
adopted.

Experimental Llcenses.

connection with the Australian scheme
which make it elastic.
genuine experimenter, after being tested
by the Governmient authorities, is allowed
perfect freedom on all wave lengths after

the person who decides to receive more
than.one broadcasting service may have

to respond to a number of wave lengths
—providing;~of course, that he has paid
the necessary fees of the .broadcasting

tralian broa\dcasting movement will be
a success. .

Farmer & Co., Ltd., of Sydney “have
commenced broadcasting in a large way:
This company ‘enjoys . the position of
' senior broadcasting station in Australia,
having been allotted No.'1 license Ly the
Government. They have erected one of
the most powerful and up. to-date broad-
casting stations in the world—a station
which operates on_ 5,000 watts power
and on a wave lengthr-of 1,100 meters.
~ When in full swing ‘the station should
cover the whole of New South Wales,
portions of Victoria and Queensland, and

maintained in a regular and high class |

There are, of course, many details in’

For instance a

payment of license fees only. ‘Similarly -

his receiver altered and resealed 50 as |

stations using those wave lengths. Under
this scheme it is expected that the Aus- .

should also be heard under ideal condi-
tions jn other parts of the world.
Situated on the highest point of Wil-
1oughby, about eight miles on the north-
ern side -of Sydney, New ‘South Wales,
the station, which is officially known as
2FC, has now commenced transmission.
The two steel towers which support
the aerial system are each 200 feet high
and are built in lattice fashion. ‘The dis--
tance between these towers is 575 feet,
and across this space the aerial system
is stretched.  Directly beneath the aerial
and almost in the center of the two tow-
ers is situated the operatng house and
.quarters for the staff. A . large room
houges the 5,000 watt set which is used
for the transmission of programs and
also a smaller 500 watt set. Adjoining
the instrument room are the living quar-

ters, bedroems and bataroom for the

operating staff, and situated some little
distance is a large storehouse:r

Uses Cage Aerial.

The aerial is of the cage -type .and
consists of four wires stretched taut and
kept in position by means of huge brass
hoops, which are secured at regular in-
tervals along the wire and to whick th

wire -itself is attached. Special attention

has been given to the “earth” system.,
which -is most elaborate. No direct con-
tact is made with earth, but a com-

i plicated earth screemn has been con-

Tstructed. This comprises a counterpnise

- arrangement, the wire used in connec- .

tion - with it being supported by small
steel masts, ea¢h carrying heavy insu-
lators - and holding -the earth screen 2
distance of about fifteen feet from the
‘ground. . il

A special steel tower set in concretes

is erected near the.side of the operat- .
ing room, and to thls tower ‘the “lead

ustralla ow Has One of the World’s L argest

nection wlth Farmer & Co's service

are provided in elaborate studios which -

have been constructed on the roof gar-
den of the company’s big retail store in
Pitt, Market and George streets, Sydney,
and about eight miles from the sttition.
A land line conveys the speech and mu-
sic to Willoughby, where It 1§ transmit-
ted. The studios have been constructed
at considerable expense from plans-and
specifications-obtained -after consultation
with representatives’ of broadcasting in-
terests in all parts”of the ‘world: i No'
stone has been le{t urturned  to - insurs
the best results being achieved, and:the
studios have been planned accordingly.

Constructéd in- a special manner ‘508
to be soundproof; they cemprise a large
and a small studio, an instrument ‘room
and .a special reception -room :for”the
artists. ‘The instrument’ room::adjoing
both studios, and the operator is-ableito
watch the progress of the concerts be-
ing broadcast through a special double
soygndproof plate .glass window. . “Walls

{ and ceilings have been ‘draped “carefully:

with thick felt. All doors are .double
and have been- constructed on sound-

" oroof prlnclples

“Two Studios In Operatlon.
" The use of two studios resualts in their

 peing very little delay, the manager of

the service being able to arrange his
artists in one room while the item fs
actually being rendered in the other. A
quick change over on the part of the op-

‘erator results in one item following an-

other im rapid ‘succession. The micro-

. phones into whlch the artists sing are -
“kept in the studios, and the sound is

“stepped “up” before being carried by
telephone wire to the station a;t Wil-
loughby. g

A spec:al serjes of sthches enables the

The Studios are located seven

“in” from the aerial is led and a connec-

tion is also- made with the ‘“lead” from
the earth screen. This small towcr
.stands upright- against the house, and
from it the various wires are carried
by heavy insulators- to the actual - in-
struments.

The actual programs of .speech and

music “Which ‘are transmitted in ‘con- .

Continued From Second. Page.

one to build at home, with the possible
exception ‘of the really mechanically in-
clined man. Even then he is apt to get
into trouble unless he has had previous
experience with smaller and less com-
. plicated sets. There are many cases of

ply a matter of time and patience.

Radio has an appeal to every one. The
programs offered by the great broadcast-
ing stations are such that there is almost
sure to ‘be some feature which will in-
terest any taste. There are talks for the
children, for women and for the men.

on -the financial situation ‘or sporting
events. The great leaders of ‘politics and
of the pation take advantage of radio to
place their thoughts right in the "homes
of millions of citizens, and the home with
a radio set should never lack for enter-
tainment of some kind from the day the
set is built until the last instrument has
been completely worn out.

gtceéss, though, and genérally 4t is sim-

These run- from bedtime stories to-talks

Radio is hére to stay and it has reacheéd |

|

Radio’s Popular 4A‘ppea1

the status of a public necessity. Do not
let .any.one try to convince you that it is
only a passing fancy and that it cannot
last, because there are vast sums of
money tied up in manufacturing ‘plants
and millions of dollarg have been spent
by the fans in purchasing their parts.
What ‘started as an interesting experi-
ment has taken the public fancy by storm

and it has reached such a high stage of

‘development that it is mow possible for
every one to own and. operate some form
of set. . P

Pres-icient"Coolidge’s Address
to Be Broadcast.

The address by President Calvin Coo-
lidge, to be given at the annual Lincoln
. dinner.of the National Republican Club,
on - February 12, will be broadcast by
Station WJZ of the Radio Corporation
of America directly from the main ball-
réom of the Waldorf-Astoria Hotel. Sta-
tion WJZ will commence broadcasting the
proceedings of the dinner at 9 o’clock,

miles from his operating house,

‘operator and studio manager to coiitrol

the operation of the studio with the ut-

most simplicity, and a series of signal
lamps is arranged so as to give full
warning to artists and staffs when the
station is in operation. N

Orne of the greatest achievementg by
the directors of Farmer & Co., 'Ltd.,
has been the securing of the sole broad-
casting rights from J. C. Williamson,
Ltd., and Messrs. J: & N. Tait, the \us~
tralian theatrical organization, of the
whole of their musical and dramatic pro-
ductions. For this purposé the four
theaters controlled by J. C. Williamson,
Ltd., and Messrs. J.-& N. Tait have-been

connected by trunk lines with Faffher’s’

broadcasting studios, and the produc-
tions are broadcast as they are pro-
‘duced direct from the theaters.

In addition- Farmer & Co., Ltd., have
'gecured the sole rights of .the Sydney
Morning Herald, Australia’s. principal
‘morning newspaper; and the 'Evening
Neiws, the principal evening newspaper
in Sydney, for broadcasting purposes. A
regular feature -of the broadcast pro-
gram will ‘be stock exchange quotations
and market reports embracing all the

=~

primary products of the country, ‘for

which purpose the cooperation of Dalgety
‘& Co.; Ltd,, has been secured. The Sydney
Town Hall, the headquarters of the city
Municipal Council, has also been con-
nected with Farmer’s broadcasting sta-
tion by a trunk line, while ‘arrangements
are being made for the connection of
the New South Wales Conservatorium of
Music, whiéh 1§ controlled by the State
Government, and is the seat.of musical

education in the Commonwealth, ~ =
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'lstortlon Can Be Eliminated in a Three Stage
- Ampllfler by Careful Design .,
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Selection of Proper Tubes and Transformers Increases Amphflcatlon and Improves
Reproductlon.

E

. ever,

] a °

RACTICALLY all persons who own
radio receivers are desirous of
having a distortionless amphner

-that will increase the in-tgnsxty.‘ot signals

to any desired degree. " If the word dis-
tortionless were ‘omitted from the re-

" quirements it would be comparatively

easy to construct such an amplifier; how-
‘when. more . than two stages of
trahsformer: coupled audio frequency

. amplification are to be used the amplifier

. -réquires careful design if the distortion

i& to be decreased to a minimum, It will
therefore be' the purpose of this article

. to give suggestion for the construction of |

¢ & multistage audio-amplifier.

The _selection of the proper audio fre-

' -quency amplifying transformer is prob~

ably the most important thing to consider

By FRED H.

formef's gave uniform amplification on -

all ‘frequencies this would not be neces-

sary; however, in many cases a 5 1 trany- |

former can be used to advantage in thd
first stage. A

. Selection of Proper Tube.

. At the present time there is very little |

assortment of amplifier tubes, and as the
201A is so far superior to.any other tube
in general use- little need be said on the
subject. It should be said, however, that

the value of the amplifying constant is

ot very little importance and that the
value of the mutual conductance and the
plate resistance determines the efficiency
of the tiube as an audio frequency ampli-
filer. The mutual conductance of a tube
should be as high as possible and the
plate resistance shoul}l be low, 1. e., L2-
tween 6,000 and 20,000 ochms. Table 1

gives the electrical characteristics of

CANFIELD.

is to be used the output of that-tube must
be materially increased. "The most satis-
factory way of accomplishing this .is to
use .a larger tube and to increase the
plate voltage.

. torily and any ‘of the ‘available tubes,
namely the UV202, 0302 or VT2, are
suitable.
the third stage a B battery voltage of
‘at least 150 voits. should be used.
IS because of impreper filament sup-
ply it is impossible to use a pow
two amplifier tibes could be connetted
with their elements in parallel,-and fair
results. will be had. In the third stage
a one‘to two megohm resistance shouid
be connected across the secondary of the
" transformer to prevent the tube from
- being paralyzed. .

It the grid of:an audio frequency am- |
{ .makes it possible for it to carry so much

plifier tube is allowed to become posi-

tively oharged the: signals will. be badly

_ A five watt power tube
{ will answer this Trequirement satisfac- .

When these tubes are used in |

'.nbe. ;

)

Y

cial apparatus is not obtainable in a
radio store it may be purchdsed {n an
electrical ‘store. The bellringing t-ans-

wiring houses and the condensers

are
used in telephone work. :

The Third Stage.

An _e,xamination, of -the wiring diagram

{ will show that the wiring in ‘the third

stage is  somewhat different from the
first two stages. In this stage the: ircn
core chokeé coil is ‘used to pass” the B

and the condenser i§ used to prevent thé
-plate current from passing through the
windings -of the loud speaker. The ad-
vantage of this arrangement is that the
core of the loud speaker is not saturated
by the heavy B battery current; and thig

more -useful energy without being over-

formers are used all the time 'whenh-

battery :cyrrent to the plate of the tube, .

L7
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before building -an amplifier, and unfor-

"/ tunately little informatien is availablé 02

this subject. It may be said, however, that

~-the ratip between the turns on- the. sec- {
ondary and primary -windings -of " the
transformer has a great effect npon the .

‘6peration of the device.
Amplifying transformers with ‘a ‘high

. ‘Fatio between the -windings have a tend-|

ency to-amplify sounds with-a treqnency

of ‘about- 1,000 cycles t6.a much greeter i
‘dégree'than sounds oflower.or higher fre-; |
‘quency and this results in bad-distortion.: |
As the turn-ration ofjthe transtormer is: |
decréased the amplification becomes niora. |

gniform over a-greater ‘band ‘of freéme"n-f

‘eles and also the voltage amplification’ of :
the' transformer is decreased, -The- hest 1
transformer therefore is the ome with the
‘highest tarn ratio that gives fairly unl- [
frequencies, . |

form amplification on- a
This desired’ transformer has’ never heen‘

produced with a ratio greater’ than 5tol..

- turers of high ratao tmsfomexs usually:‘ !

,hsteneis
.pedance of legs. than 20 000 . ohms, ani,
with ‘these ‘tubes the ratio of the trans- i
former windings should never he greater |
than 5-to 1 and in the second and third

. Low Ratio ;l;ransfomen'-- Be;t. i

Another alxument in tavor of. a low |
’ratxo transformer is that the impedance

of the primary windmg is. lower. ln a;

‘high ratio transformer. than in a ’Iow ;

ra.tlo tmnstormer This, is not a set rnle
but at the present time ‘the manutac--

decrease. the turns on the primary wind-
mg in order to increase the ratio betwecn
‘the secondary and  primary wxndings
Thxs practiee, of course, is not a.dwsa,ble

af the amplification of a transformer is:
_dependent upon the ratlo between the

impedance of the tybe and the impeda.nce

of %he transformer and if the impedance |
of the transformer s lower’ than that of .
the\tube maxunnm Tesults cannot. be had
The desirable ratio for an andm fre-'
quency transformer is affected somewhat-
by the tube with whlch it is to be used. |-
If a tube with a high impedance is ugal
best results will -be had. with a rather -
low ratio transformer, and a tube.with a :
Jow impedance can be used euccessfnlly;
with a comparatively high ratio. traps- '

former. The Radio Corporatipn and

Cunningham ‘receiving _tubes, that are |
used .almest excluswely in .the broadcas". ]
al have an_im- !

metnllation,

- stages a transformer with . a. ratio not

3

;Breater than 4 tp 1 will usually give best
results
Some . manutacturers advise the nSe ot

- transformers with different turn ratios in
each stage of amplification. . If.the trang- ‘i

(

seyeral types of amphﬁer tubes,
‘Overloading .ot the amplifier tubes 18 |
-.ome-0f the most common causes for-dis-
‘tortion in a - multi-stage audio frequency:
‘amplifier. ‘An easy way to overcome this'

difficulty: 1§ to increase the output of |
| each'succeeding ‘tube by increasing the
'!-pla'te potential.
|wheaa soft tube ‘is tsed; a Pplate po-

In the detector -circuit,

tential of ‘not: more-than :22% :volts will
usually give best results, but if a hard

" tween 30 and 45 volts i8 often required
ifor satisfactory. operation, The ampii-
i fler tubes are required to handle great:r
energy than the detector, and therefore
. the. outpnt of- the tube mnst be tncreaseu

‘by- increasing the plate voltage .on.each

- stage. PR

In the average broadcast reeeiver he-
- tween 60 and 90 vyoits of B. battery volt-
age 18- applied to the plates .of the am-
. plifier. tubes. This arrangement gives
tair résults, but even:better result{\could
. be had if a different volta ge were placsd

" tlon and
most satisfa pAK

.60 “volts s ;i‘laced
tube fn thé-first. stage ot
and between 90‘ G
‘second stage. .-gae not neces-
sarily” apply to 'vtubes manntactnred by

other concerns, however, as ‘other tubes -

“may have différent cha.racteristics, and
.tubes with a high plate resistdgce require
a‘higher plate voltage if the same results
‘are desired 'I‘he AP ampliﬁer, the Mar-
coni amblxﬁer and ‘the 216-A are. ex-
amples ot tubes thh hlgh plate resist-

ance
" Tube_for Tlurd Stage., I

+ Ina well. deslgned twa:stage-amplifier

;. the energy ampl;ﬁcatlon 43, often-as great

‘a8, 1500 and if the amplification were to

contmue -at- this. rate. the epergy -in- the-.
plate circnit of the tuhe in the third:stage °
of -amplification would be ‘about’ $9,000"

times ag. great as the energy'in-the plate
-circuit of the:-detector. - From: these. fig-

tube is used a plate potential ot Les

-distorted,
can. be - eliminated by the use of the
proper voltage C. battery,-and -in- Table
-3 will ‘be-tfound ‘the value-of the C- bat-
tery voltage necessary for various B.bat-
tery voitages. The use of the C battery
not only improves the- ‘quality of yrepro-
- duction.. but -also - lengthens ‘the -life of
the B battery.

- Practically no currént-is-tiken frem

the C battery in an audio frequency am-
plifier, and therefore small fashlight
cells may be used for this purpose. ' The
same cellsg may ‘be used- {or all the ctages
provided geparate taps aré taken off for
the different voltages, and the C battery
may be.placed -in the amplifier cabinet

- ' Effect of Coupling.

In a multistage amplifier a certain
amonnt of coupling ‘always exists be: |
tween. the stages; and if this coupling .Is
present to an appreciable degree all sorts
of - manifestations”  can- be ' expected,
Growling,  whistling, héwling ‘and " other

disagreedble sounds are the' result of '
[ coupling, ‘and it proper thought is given

beforehand they may be eliminated en-
txrely._ )

The wlnng dxa.gram that ‘hag been sug-
gested ‘in Figure i shows how the
conpling that takes place throngh the
B battery .can be ehmmated It will
be notléed that an iron core choke coil
has been placed in serles with each por-
ltive B battery lead, .and that a con-
denser ha.s been connected l')etween trat
coil and the:negative of the B battery,
This wiring arrangement eliminates any
coupling that might take place through
the batteries . and;.algo makes it pog-
sible to use -t‘herse
stages,

.ures it can be seen that if a third stage | have a"""ee}_)‘ecitf of 1 mfd. . Ii thig’ spe-
‘ Par R B i lnpen o TAnui T oin n i T
X son minw Plates! gotbs. Amphﬁeahlon ‘Mutual’
Reslstance ... :Constant ;.- Conduetance '
16,000 .- .. L8000 ....H00
18,500 ° Ce4 L f 345
2191,000° T Tl gt (Y 308
2. 20,000 1 LG A e T 300
A-P Moorhead. s ssissn v 200 32,000 9.0 : 280
“J" W. E. COuinnisvpmossrsoise 18000 . 6.4 360
D. V. 2.De FOrest. ., o omenoenrn, 9,000 5.0 . 650 -
* The vacuum tubes distributed by the Radlo Corporatlon -of Amerlca :
are also distributed by E. T. Cunningham. .
\= B}

Distortion - from - this cause |

ﬁattery for all|

loaded: - 'This game -arrangement could
be used in the first two stages bf ampli-
fication, but in most cases the. B battery
current is not great enough to make it
“pecéssary. 3

ultra high frequency oscillations are set
up between the stages, and these -oscil-
_lations have a detrimental effect upon the
-operation ‘of the amplifier. -If a radio
frequency -choke coil is inserted in scries
with” each grid leak, as-is illustratod
“in’ the ‘diagram, -any ultra high fre-
- guency oscillations that niay exist’'in
the amplifier ‘will: be. overcome. - This
-choke coil may be made by winding about
12 turns of No:. 28 wire on a tube -one
inch' in ‘diameter. .

The best possible cabinet for an-ams-
~plifier s a long, narrow one. This i5 80
that the parts of the dmbplifier may’be
well Bpaced to prevent any coupling be-
‘tween the stages. - s 4.

‘The -amplifying transformers and tl)e
tubes should be placed at least 'three
~inches -apart,“and the amplitying trans-

Another pr’eéa’ntion'- might

4
TABLE 2

250 ....

be to ground the core of the amplifying
. transformers.. The iron core choke coils
:and the. by-pass . condéensers should be
.mounted in. the amplifier cabinet and ar-
ranged: so that the wiring between them
and the:other parts of the set is as short
as possible. . The radio frequency choke
coilg should be mounted as near the grid
binding post of the socket as possible,
The , best method of wiring the: am-~
..plifier is‘to keep all grid and plate wires
as..short as possible and separate from
:a]l: .other wiring or instruments. The
battery wires in.the amplifier should also

lel to.each .other. In all cases inductive
leops- in-. the .wiring should. be avoided.
. In wiring the -amplifying transtormers
.greatest amplification will be had if the
grid. wire is copnnected to the. outside of
-the secondary -coil of -the :transformer,
-and -the plate wire to the outside of. the

s

Jprimary coil

In about one case out of every-ten’

‘formers should be placed at right angles-
‘t'to each other,

-be. kept: .as short as possible,. but paral-
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o SCHICKERHNG
SUPER-DXAMPLIF!ER DETECTOR
§ “The Last: Wor& in RADIO-TUBES™*.

+ || moy ‘scovrs. AND OTHERS!
You-csn  make real money after
.school. or fir ‘thé evening by repre-

+ Manufacturing: Co. in yeur town or

neighborhood on part or full t.lme
It's. eaBy and interesting.
Radiophans that use a

must have tubés. ~‘
Our propesition will lnterest you.

. -tube net

Experience riot necessary. ~Write
us to-day 6r call* a.nd 1et uys tell you
about. tt g

‘Filament voltage
6 volt, - Current

amp. Plate voB-
 ege, 18-45 volts.

- Model S. 306
1% Volf Dry |
Cell Tube, 3%
ampere standard
base. For ene dry
cell use. Fine de-

.45 valts and am-
“piifies on 45 to
90 volts.

$5.00

Model s, 4
3-Volt Dry. .Cell -Tybe 1-10. n.mpere
standard basé” Works: well on two drj
cells. “Detector:and amptiﬂer, 22 to 90

volts.
$500

~Mbdel S, 500 o
6 Vult %-Ampere Super Amplifier.
Standard “base. Exceptional -veolume.
> Amplifies -at. 45- to 80 volts Fine de-
tector, 22 volts to 45 velts.. N

RIS £ S $500
: Model S :
;8- Volt 1%-Ampere Power Tube smnd- g
Eor loud speakere of any

”

S 500 n.nd 8; 700 Gwe Wondertul Re- .
se:%ts in - erﬁyne as~ well ‘as; Other’

~The - new]y invented Schlckerﬂng Tri:
[ angle Plate Vacuum. Tube marks a new |
~ departure in radio progress.—Sonorous,
-6f magnifieent volume, liquidly flexible,
.of splendié range; it lends itself with
. consummate BT o the. greatest, op-
™ J eratic arias; the.stmplest- ballads, or
the passionate entreaty and faith of re-
JMglous song. Free of -distortion, a
‘pepfect revelation; .and as you lieten.
‘the richness of tone, the velvet smooth-
ness of outpouring melody will bring
e singers themselves in all their mag-
. 3 tism and charmln.g personality Re-
‘fore you.
Dealeﬂ ‘and ‘Jobbers Write for .
Discount,

" All Schickerling Tu e Made . Under
‘License of UNT ',l'ED STATES PAIENT
RIGHTS BY

- | Schickerling Products Mfg Co.
- 313 Hduy St., Newark N. J.

B OPEN' EVES. UNTIL 8§ O’CLOCK, ~
Where'r‘bes(fonl?el’ur sed In

New
: Automotive Eleet. Service Corp, 3
206 Jimswrdnm Ave, .

FAHNESTOCK S

RADIO PRODUCTS.

, The Antenna Connector

“ 'Spap lirger conneClor over Antenna
. Wire, h:mbud in Wire into smaller
- clip :nd Meet mneeﬁon is the
iregall. C L

5 llnproved
G rownd Clamp

Equipud with
Fahnestock
Pa ‘Wire

< tent
§ Oonmnectors
Easily Atack-

‘No. Soldering—For Radio Use Only,
Our name stamped on all our Prod-
,ucts, None genulne wlthout it.

F_AH,NESTO,CK, ELEC. cO.

LONG-ISLAND..CXTY, NEW YORX

REG-A.L

‘PARrs 'GUARANTEE DX.

Beform’ our
. panelf it

buz one drm

©om;
! wl knob mand
! dhl I‘rice $1.50

(—*\“ ) PR -~ g 5

“Vemier Rneeetntl

, filaments lt

mw poi nt.
8mooth, ftrm move-:
fment. and_ 30

/6 and 30 ohm. Ton-.
fvernlers, $1.00. @
BO ohm Junjars, e
200 ohm potentio-
t‘meters. $1.50.
% Distributed in New York ‘City

y Hathawey & Co., 16. Hudson St.

Write for Onulom Ve

) ghe American Specialty Co.

Holland Ave., Bndgeport Conmn.

WHOLESALE ONLY

Jobbers ‘and dealers will find it to
ﬁhexr advantage tg get our quote-
ions on all’ etandard radio ifems.

B ’l Manhattan Radio Co. -

| quietly, m¥ man.”
' loped Rand¥ on the neose.

| could see, his quarry had gené. A
1ot of people who hawven’t the slight-

: eecaped trom Baltlmore

Radlo at tbe Antlpodes

Recelvers Scarce and Regulations Severe on. Other |

consumption, 14 3!

tector -on..22 to f{

noyanee to-the nurse, 4o not in any
4 way endanger the existence. of the_

| receives eareful attentien, the diag-,
{ noges- are: becoming more’ and more |’
| aceurate, :
 fertheoming in.the form.of increased
'{ perfection. in. i’rnstruments of -trans-
| mission and reception.

| sure a healthy ‘and nermal.develop-
| ment, free from vexatious -ailments,
- however insignificant,
|-of receiving apparatus are prohibited

.} States. .

| tipodes :that the most rigid restrie- g o' 1) Commonwealth -Goverii-

‘Ment. - To make ‘doubly surée of cem- |

| celving sets ip operation has. been.
1 estitnated at 3,000 .only, Government:
| regulations ..respecting
iand receiving are quite.liberal, and’
1 due provision has been, made to safe-

“tuning -cofl, - or. .the twg coil regen-

1 haye. been satisfactorily. passed.

-of . which .are cons;dered by the ra-
'| dio _enthusiasts a8 being. absolutely

.application for a broadcaating lieense
in Australia- should be_accompanied .

1a circuit, diagram. of the transmit-,
1 ting and -receiving. instruments. Tbe

}is rated -In.-watts measured In the

_{0ds. of: operation;and.the elimination
-1 of injurious harmenics and interfer-

——

but lowj “you had best come with me
The ‘man halled away and wal-

‘When Randy got his bea.nngs and

est iniative have tried to kid Randy’
about the insident. One of the
people who lve in the dpartment’
- house said it was a . Pushin, whe
r con@ugts a clothing businels on, sixth
avenue, which i§ ‘mannyfestly ab-
surb. Both Randy and I are con-|
'vmced that 1t was the ‘eonvict who

1s certain, a man with a face and a |

| fist like  ‘that i3 .either leaving or‘ .

bound for a State prison.

But, as Randy says, taken all in|

.all, the rddio enlarges one’s culture,

‘tage. Suppose you have a bunch of!
and they weon't danece to your vie-
trola records.. What is .easier and
sxmpler than to lead them ‘to tlte

tian Eridevear program?

One thmg

Lversatien .is now lifted,

Side. of

Earth

By JAMES

" N SPITE of the rapid progreas

* ‘made m the last decade and the’
umversal favor which it enjcysf
to-day, wireless. telephony can hardly
- be, said :to. have emerged fréom the
experimerital ‘stage. It can still be
considered as a young, though lusty
and v_igo'r,o,us, :‘m,fant, subjeet to oeca-
sional-_att,ee_-ks of “statis” mumps and
“interference’™" Wwhooping
Phese minor “maladies, ~while _:t"h.ey,-
may be the ean_se ‘oxt considerable an-

s youngster—they.. merely serve o
stimulate. research. Every symptom

and = remedies are daily

-If, in America, defects .of radio re-
ception are particularly notieeable,
this is partly due to the fact that the
fegal guardian ef_radio has accorded
the general public a very free. ha.nd
in its development... Such-is not the
case in some..other countries, where
many precautions :are taken. fo in-

Certain types

in the United Kingdom, for instance,
and regulatlons there: ﬂ'overnmg'
broadcasting are on the whole much
more severe than in. the ‘United'
It is,.. however, in.the An-

tions bhave been .imposed.* In  New:
Zealand, where the .number .of re-:

i

broadcasting:

guard the rights. of all concerned. : |

‘Regenerative circuits are allowed
provided the .reaction .coil is -not
coupled directly te the aarial.. This
practically prevents the use of any-
thing in the nature or.z three slide

erative circuits, .which are used so;
extensively .on: -this eontinent. . The.
ordinary three: coil. honeyeomb: set,
the variocoupler and variometer sets,
are permpitted. Broadcasting by-ama-,
‘teurs s not éncouraged in New Zea-
land, and licenses for transmission
are jssued only -after examinations:

Australian Laws Are Dnsﬁc. o
The - Australian Govemment goes
mucb turther ln imposing r-egula.-
tions of a very. pr lse nat'ure, some!

if deveid of all hnman $entxment An:

by a fee of $75, a complete descrip-
tion of. the proposed installation and

type and power.eof the transmitter.;
type of..aerial and wave  lengths,}
character. of .modulation, hours and
class of: service,-&c4, must all be de-
scribed in: detail, . A guaranty of
$5,000 must be;given that service will]
commence within the six menths fol-
lowing the issue of the lcénse. Power

high frequency generator cireuit. of
the transmitting. ppparatus.. The
uge-of-any power hetween 540 and

11s:accorded -at-the .discretion -ef the
[ authorities, and. the istation. must, e,
operated. at. the power- and wave.
length shown ln the license. ... .

Further . regulations.: control ~the
operation of .instruments and. -the
manyer of transmission with a view
to the maintenance of reasonably
continuous radiation during the.peri-

gz Trinity Plac, New York Cay’|

ence withyother stations.:.

‘equgh. |

- I'scribed to.

- ticularly 1 in the United States.

‘at‘the begmmng of

privileges that cati’ 'be begtowed Y

5,000 watts may be.applied. for. put A

FRANCIS.

cannot  .be -altered
sion.
The preceding regulatmns mteres*

as they may affect reception.

emabarrassmg H

this subscmpuon must be forwarded
to the Government Radio Service to-.
gether with an annual license fee of
$2,50. His receiving apparatus must’
.be of a type approved by the author-

receiver must be so construeted ‘as
to respond to _the wave length indi-
cated on the official~stamp, or to
any wave length not differing more

Response to wave lengths outside the

regard is paid to the method of con-
struction of any apparatus for re-
ceiving. provided it is .impossible for

to the outside terminals and. tbereby
- effect a. 'loading” .of the tumng ap-
.paratus, - official = attention being
mainly confined_to.the reaction and
the wave .Iength.to .which the re-.
ceiver will resvond..without altera-
tion.

‘Must Subscribe to Broadcathng. '
American amateu: 3 might consider
these ' clauses adequately restrictive.

phiance 'with the regulations each re-
‘als¢ ‘Bear ‘an approVed: seal with

an accredited agent g allowed to in-
‘terfere!
dignation which  would ‘arise “from
the ranks Of the "‘station hunters” of
this cotitinent c¢an easily bé imagined
‘it 'the ‘adoption ‘of such 4 device to
‘cotifins or restrict their ‘all-absorbing

“and harmless excitement and they|
have ‘already voiced their’ dissatis-
‘faction with the “sealed” receiver and

of the broadcasting ‘statfon” “sub-

“varfety ‘of programs -and. to obta.m

‘contend, with-much truth; that these:

‘of the fascination “of being able  to:
tirn from ohe wave length ‘to an-
other; as fancy may Stggest, will
prevent radio from chtaining in Aus-
tralia the high degree of popularxty
as'a form of entertainment Wwhich it
enjoys in other countries and pa.r-'
Tt 18
not’ llke}y, for ‘the’ reasons ‘outlined;

t‘heii'\ demands . will 'be acceéded to 1n‘
full© But ‘thers ‘18’ ‘no - oizbt that
‘American amateurs enjoying all t

an indnlgent Gdvernment, will hea.rt

uy" sympathlze ‘with thelr le$s‘ 1’ .
‘tunately’ mtuated brethren u;nd
Une. ’

Regardmg Trxck Aenal
xperiments - s
~Erying freak gerialsiis lnterestiag‘

| thing worth ‘while.” A ‘wire wmdow
gcreen, ot the variety which usually

esting results. It has directional ef-

to 3 neutrodyre or radie-frequency

set it will oftenr bning in considersble:

Eaeh l-

4

distance.

5 G._M.,.Ct

“widen’s- one’s wisdom: and keeps one: |
posted There is .one other advan- |

Adumbhbells in on a Sunday afternoon % |

radic contsole and turn ‘on the Chris- §

For the-hestess the burden of con- |

cen\se is issued for the use of a par--
ticular wave length, which is deter- [
mined by the authoritiés and which’
without permls-

the amateur radioist only in so.far |
it isf
those which.-directly affect ‘his ownf:
: recelving set which he finds the mest |
those which effec- |
- tively take alt the joy out of radio.
as it is knowh in Amenca The:f &
Australian amateur is obliged to ,snb-: 1
scribe to a broadcasting station, and.[{

ities and stampe:l accordlngly His |

tham 10 per cent..from that specified.

specified lmits is not permitted.. No |

any external: gevice to be connected:

ceiving instrument, in additi6fi to the }.
‘official ‘stamnp Which- it’ earries, must |

which no person except & Govern-}:
‘ment' official, the mantfacturer ori{

The roar of wrathful in-}

passion  were ‘even suggested. The |
Australian enthusiasts feel that they |’
are béing deprived “of ‘a little mild

the restriction to the one wave fength |-
They natural}”y destre afi

this variety ‘they ask-to be: permitted '
to subseribe to other stations.’ “They: |’

regulatxons by deprwmg amateurs :

thrs artxcle.' that‘ ‘

‘costs little @nd may devélop SQmev" '

covers hal: the window; offers.inter- |

fects. 'which can. be.:made. useful: (]
Susperded on a string .and attached. |

actually sign off

24 CORTLANDT ST.

2“0“R

on the air

M BASSAD OR

Ambassador Sales Company

s PBOhE CORTLANDT 6266

with two tubes.

A committee in Phlladelphla hears 49
~stations, from Cuba to Los Angeles,

Yo COIL
- Does the Trzck

This is a calibration of a.set
submitted ta a committee of
engineers. Remember, the
same stations will be heard at
the same points on the con-
denser night after night. Ask
your dealer or write us for
free diagram of Ambassader
‘Cireuit.

AMBASSADOR
Mighty Magnets

will hold up three pairs of
Ambassader Phdnes as shown.
Make this test and compare
with any ether phone. nghty
Magnets mean super sensi-
tiveness! = Greater volume!
- Natural tone! At all good
dealers.’

N.Y.C
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. The Duratraa is a radxo
frequeney transformer
which amplifies uniforms
ly' over .dlf ‘broadcastmg

* wave:lengths with an gm-
pl;ﬁmtxon factorof over 20.

. Price .}5 Qa .

/.

The Dubilier Duratran

“The design is such that
‘Duratrancan be operated
thhWDIl WD12 uv

-201 Aand UV 199 tubes
—~—in fact with any.tube
of similar characteristics.

(At aﬂ good dealers.

Dubther Condenser & Radlo Corporatwn
— 48—50 West: Fourth - Street 23

‘New York

80 (ortlandt St
« TUBE SET

The best set thet money -een buy;

'. - ' to ‘$150.

date of sale.

tiful - engraved panel,’

NEUTRODYNE for.

!ncludlng a Beautnful Engraved Panel,

you as to the the materia] and quslity of this set. ~We guarantee this -
‘set to give ‘you as good ot even better results than sets valuéd up

..We also guarantee to make repan‘s free of charge. fer one year -from

‘Complefeparts for the above set thh drllled and beeu— !

i wo Al Other Merchandme ot Lowest Prxces.

Q l49 W23rd St

$44. 75

—

Our low price sbouldn’t prejudlce ;

=

$28 75"
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‘THE' NEW

J w.p. 11 U.V.200 | . LOADS

o $4 25 } e

fuv.es U.V. 201A STOCK:
HILCO “SRADLEYSTATS

«  COUPLER & LEAKS “LK‘_’STATS

$5.95 $1.69 . $1.75

1 WARD-LEONARD " MIGNON VERNIER 'FEDERAL _
D. C. CHARGERS conomsmss i PHONES

23 Plate........ ‘ _

i $1’0.39 43 Pl.atee 4.50 $4-25 I
FEDERAL  No. 65 S W.E No. 521-AW:
FPRANSFORMERS MUSIC. MASTERS " LOUD SPEAKER

$5-25 ) $21 l95 3 $20I00

H
B

‘WITHSTANDS ANY LIMIT

Amperick ...

INCREASES VOLUME

[ $123 FEDERAL No. 58 Set.$95.00 |

WILL NOT OXIDIZE i

OF PLATE VOLTAGE o
.$1.10 Gilhllem, large -

Magrafone ......:.eesinesess.435.00 Couplers & Variometers...... $7'25
N Phusifor: - ~gsp Gilfillem smail
A Phusiformers .....oiineieenns Couplers & Variometeu....
Y Tabie T;lkeu....(........:...lnStock Fada One
‘§ Raven Variometer............. 350 Sixty ...
Shermatrans ......... reeniaee . 6.00 U. S. Toel Cﬂm‘leﬂ'ﬂ" in’ Stock.

POSITIVELY NO MAIL ORDERS FILLED ;
OPEN TILL 11 P. M.

Pecrless Phones..............$245

Kant Short 23 Plate Cond..... 3.75

Kant Short 43 Plate Cond..... 475

Western Electric 522.W.......10.50

g : 3 Duratrans ...... ba0co00 vess. 450
‘GUARANTEED <& Kardon Transformers......... 2.85

Raven Moulded Variometer.... 3.50
Raven Moulded Coupler....... 3.00

$5.25¢
$75.00

-

/.

0SCAR’S RADIO SNIEiFg%

TTZWASHINGTON ST

‘W, D. 11 Ww.D. 11

W. D. 12 !R.C.A. Genuine \GV D. 12 R.C.A. Genuine

-U. V. 199 V. 199
LIMITED QUANTITY OF 201A IN STOCK

PERFECTONE I.olln SPEAKERS
reeseressiess . Special $11 50

A wonderful speaker. .

“MUSIC MASTER $2145
BKANDhb bUrbKlOK
TRANSFORMERS OHONES. . ... 0cosersss $3.95
Acme Audio and Radio. . .$2.95 NATHANIEL BALDWIN :
“All American, all ratios. .. 3.25| TYPE_ C PHONES ....... $6.65
Erla Audio and Radié..... 3.25 CONDENSEKS
Modern: 10 to:1 } . ‘7.95]U- S. Tool 14 plate vernier. $2.85
Rasla Combnmtxon s 1Y, S, Tool 24 plate vernier. 2.95
Crown Special... e 2.45~ Signal 23 plate ........ 1.20
{Sional. 43 plate........ 1.35
WeSTEKIN i:.thl‘KlL GULD SEAL,
10 D Loud Sneaker $36 50 CHARGERS. ........ $ll-95
CABINETS _ = PANELS cYCLONEBM R EREADY
51-75 ....... T x 10.....%. .$-‘.60- s 65. . m‘% small . sl.os
195, ...... <Tx12...,.... .80 !'30 22% large O e C 1.75
2.45. ... 7T x 18..5.....1.08 2:45:::-:-45. large. ... 3.45
295,........ 7 x.24. PR 1.45 1.75 77745 medium
: 3 : ATHE HUau-OxMt.Kb .
MISCELLANEOUS A S TOCK
Bakalite Sockets.......... $.35 AMBAQSADOR CcoIL.... $5.5
30 ohm Rheostats......... .49 NEUTRODYNE,
Electric Soldering irons...: 2.15 KITS .\ o0 $12.45
GriNUENE, BA&ALI'I'L’ _ foLlrkrk K VAKIUMhll:.Kb, $4.95
COCKADAY COILS . ... $4.25 | SLEEPER COUPLERS .... 3.75

Mail ‘Orders Promptly Fllled Upon Receipt of Money. Order and

Postage.. No Stampa.

¥

FO. MO SKOWITZzSON

BROOKLYN HEADQUARTERS

Q6 CENTRAL AVE. TEL*FOXCROFTD 328

E \ "
LA gugug;e;‘keg:r%m;‘s“' $139.50 | WD 11, WD 12, DU 2, UV 199
FREED-EISEMANN & TUBE NEUTRO- | TUBES IN STOCK

DYNE SET, WILl LOUD
SPREARER, COMPLETE
ATWATER xm:’lrr 5 gé;:& I[(‘ADIODYNE
SET. WITH LO

COMPLETE .... + $149.50

SET, no outside aerial,

$210.00 | .\ yoresT D 10 4 TUBE BEFLEX

with
LOUD SPEAKER, COMPLETE SZIO.DO

'-ra.dxo

?
1

PATHE. PHUS!FORMER SET
WITH LOUD™ SPEAKER, COMPLETE

314950

WILLARD STORAGE BATTERY.. $17.50 CYCLONE "B" BATTERIES

122% volt small..
PARTS FOR THE RASLA REFLEX 2215 volt’ large

1 TUBE SET IN STOCK | 45 volt large..
GREBE CRI12Z..........: eeseianans $119.50 | BRANDIES TABLE TALKER....... $9.00
DE FOREST D7...viviavervaniveneds .$9.50 | PATHE PHUSIFORMER XIT...... $35.00

We carry the following lines: PACENT, FADA,
PREMIER, AMSCO, FEDERAL, GENERAL
FOREST, PEARLCO, PATHE, R. C. A.,

AND LEAK, I’REEHMAN CLTLEI!—HAMMFB BRUNO.
We have a° oompleto stock of Willard, Mnrko. Eveready Batteries,
Loud Speakers, Chones, Sets and Parts,
}:OR HONEST DEALING AND SERVICE BUY FROM US.
WHOLESALE AND RETAIL,

RADIO,. ATWATER-KENT,

KILOSNER, DUBILIER,
MALONE-LEMMON, BRADLEYSTAT

DE

Confessmns of

a Radlo Wife

Pollce Reports Prove Too Much. for Hubby When !
"He. Trxes to Make a Ca.pture.

"By ANNE~
};EN Randy brought home &
radio set I was furious.
We had been married five
-months and two days and hitherto
had lived a happy married life. He
is twenty-three and I am twenty-two
and we are both good Iooldng and he
works In'a bank—it’s'a shame what.
‘little vision that bank has when it
comes. to appreciating real merrit in
a man like Randy. Randy is really
keeping that bank going in a way for
if * he divvulged the things he's
learned in the Stastxstlcal Depart-
ment where he works, the bank would
be ruined and there'd probably be a
run-on the bank tomorrow. But
‘Randy is a real hero and he's never
said a worg to any body but me. I'm

lieve me, it'’s no joke to be a “woikin’
wife.” - However I stuff twenty-two
dollars in my .stocking every week.

furious with Randy and the radio.
.You see we, being a buisness
couple, and especially Randy being
in the banking business, agreed we
should have g bank account.” A
joint account, if you get what I
mean, being as we were both con-
tributing to its support. Then as the
lawyers say, we had further agreed
to withdraw no money" without the
other’s knowlidge and consent. I cer-
tainly had had no intimidation that
he was to take any money out with
which to buy-a radio.

I knew . instantly when I got home

.and tound him arrived before me—I
should say I—one has simply got to
be pertlcular in such things if you're
a stenog for a fugfman—when I
found that Randy was home first, I
knew it must be mischeif. Because
he always lingers until he is certain
things are started in the dinner line.
And then he rushes in and ‘offers to
help. This evening he was guilty
looking and was whlstlmg to ' keép
hxs courage. up, I knew this in-
stinktively,
“Here's a radio,” he said in a sur-
prizegi sort of voice, as though ‘it got
in, like a musquito, without his ald.
He fumbled industriously with the
battery or the volts or whatever yoi
call them and whistled “When You
Went Out.”

I threw the delicatessen dinner I
had in a paper bag on the. ga.te lev
table.

“I like your nerve,” I smd in a
cold voice. -

“Sure you -do. That's why you
married me,” he retorted. - ..

I sat down in the new red velour
wing chair, and because I was tired
of pounding. a “Noiselgss” more-than
because. I was sore on thé radio, I
begun. to ery on-the arm. The chair
arm, not Ra.ndvs

You've destroyed Jy oonﬂdense
in you,” 1 Eobfbed "You took the
money out of the bank without tell-
ing me. Without my khowlidge and
consent.”

“Idsten, Pettie—" )

“You ought to be ashamed! How

 will up plant them,
Well, we staid up so’ late trying |-

a stenog in a downtown office and be- [

COLLINS, . ' -

didn’t care g0 much for that, but
Randy said it was’ a. pretty Thandy
thing to know. WJ’Z had one about
Postage Stamp Collectmg, and you'd
hardly beleive how igmorant I had

‘stamps. Then we got WBZ—Spring-
field, Mass., and . we heard a humer-
ous program -that was g scream. We
laughed -as we =aid, the “joke was
quite on :them, as we sat at home
and never had to-pay.to hear it and
they had all the trouble. We even
heard the wea.ther report.
newspa.pers if' they'd tell the yruth
are scared to :death that the radio

to get WWI—DetrQit'—-tha,t I wus

had a time thaking out my notes, I
came to some hooks and dashes that
were -quite mea.ningless and I find it
saves time to ask )our boss what it
means., So I upped and said “Mr

been about such a’ ‘simple thing as|

I bet the|

right blear-eyed the next day. I/

Bumpus what does this mean?” It

opinion of a man who dictates such
stuff? He was positively imwperti-|
mnent about that and then when he
made an. uncalled for remark about’
the “quintessence of my spelling,” I
sald, “Well, Mr, Bumpus, if you will
presist in dictating over your shoul-
der with a cigar in your mouth,.you
can’t expect me to dissipher your
letter.” If he had been a gentleman
that would have crushed him, but as
I allways say, you can tell a gentle-
man by his fingernails.

But to get back to the radio. 1
always thought T had shown suttle

Randy. The arrival of the radio con-
vinced me. . Because le became a
master of the radig-insides in less’
no time. He could discoarsé on stor-
age batterles, volts, aeirial wire, in-
stulators, lightning arresters, tubes,
plugs, colls, wave traps and dials and
he talked about them brilliantly. He
has the inventitive type of mind and
|1 expect him to do something big
some day. i

As for me, I retain what I learn,
but new subjects come slowly within {'
my grasp.- I confess I did not learn
the intricacies of radio as quickly as|
‘did he, yet and all, I think there is
‘not sex in brain. ‘For instance, he
was talking something about spha-
.getti and I thought he wanted spha-
getti for dinner, and I had some, and
he didn't eat it, and I said why. Then
he said he was not talking about

ing. I made the same mistake about
the word *tickler.” -1 really thought
he said, “I do not like to tickler,”
when what he sald ‘was, “I do not
like the tickler.” When I said such
a remark is in bad taste and he

‘| finally got It stmightened out, he
said youir head reminds me of a|

vacuum tube. .

We are indeed radlo fans. \Iothing
wets our enthusim. Not even the
fact that Randy got knocked down
through his alleagiance to it. . He
came "in one night with a spouting

much did it cost? And you know
‘very well I want a gold band set of
dishes.” ‘ )

“Aw, honey, listen,” returned
Randy, leaving the insides of the!
radio and running over to me. “Don’t
you go and get all stirred up. Listen,
sugar, I didn't touch the bank ac-

count. I won this in a crap game.”

. Honest, I was so relieved. I dried
my eyes and we “made up and kissed
|dnd then I took an interest in the

The radio was wonderful If 1
must say ;t, Randy is clever, He got
the thing all hitched up :and neyer
shall I forget how awed and queer.
we felt when first we got tuned. in.
and- heard the Farm Report., It was
WJIZ and as clear as christial. Of
course I don‘'t know a thing about
farms and neither does Randy. but as
he pointed out, that’s just where the
radio makes for knowlidge. Then
we got WOR and heard @he Moon
Man. He told some bed time stories
and Randy said “Gee.” 'Then, -true

Randy begun again.. You see when
one. works for a bank, one simply

must acquire a mannor born.
‘dren have a much better cba.nce now
than when I was a ki—a youngster,”
said Randy. ‘“When ever I asked
some one-to tell me a story they al-
ways said ‘Go away and don’t bother
me L 1

We pgot XYW — C’hicawo-—and

kheard ‘the market report as plain. -1

to. our: mutuel promise. to stop slang,:

“Chll- 5

nose, and I thought he would die, and
that I should be a widow, and that it

all the. while another corner of my
‘praln was remembering my first aid
instructiors learned from thé Red
Cross. I haatily made a torniquet,
which' I twisted tightly around his
nose, which is Roman, with enough

the result was.it stopped bieeding.

the two convicts who ‘escaped from
the Baltimore pennytentiary. One's
description was that he was tall and
thin, with & bald head, wearing nose
glasses and a cap. At least that's
‘'what we understeod. So just as
Randy was about to enter our apart-
ment house, which faces on the

thin man with a bald he:;d; glasgses,
cap and ‘a villinous look? "Randy,

up to him and said:

that Randy todk his silence for con-
sent,

“Come with me to the nearest po-
liceman,” said Randy sternly. As
‘usual, there was not a policemian in
sight. :

“Why, what does. this mean?”
stammeréd. the 'man. “Are you

crazy?"’

“No,” said Randy in a ha.rsh voice,

A Radio Csbinet at $9.95 is ‘in- T
deed an unheard of ‘price. And
our Serving Tables, which make
IDEAL RADIO CABINETS, are
- the greatest values ever oﬁered
Radio Fans.. Each ome being
sold (through a special purchase)
. at less than actual factory cost.

No Mal Orders—No C. 0. D,
Only 1 to a Customer.

mammgp pampmm
& 37“‘ AVM u &-

: : proved that the phrase was “mearly |
Which reminds me of why I was{ihe {rreguliarites of the proceedure.”}

Now, I ask you, what is your honest |- .

common - -sense - when I married |

sphagetti to eat, but sphagetti tub- |’

was fortunate that-black became me, |

room for me to get a good holt, and-
As soon as he could talk, Randy told

‘1 me the whole 'story. You see we had
got the story ‘over the radio about

gtreet, who should he see but a tall’

couragious as & lion, stepped right

© “Are you the escaped convict?"
The man looked so.utterly surprised.

“B” BATTERIES

. A
‘Get the  most hours of !nll-'
power strength for your money.
Check up the endurance of a .
DIAMOND battery against nny’
battery. D6 this and you'll AX.-.
WAYS bay DIAMONDS. Look. -
Yor the carton with the Diamond \
) trade-mark. Buy one to-day. °

DIAMOND ELECTRIC
SPECIALTIES CORP,
105 So. Orange A;e.. Newark.NJ.

Dealers, Jobbers:
j\ Write for Propesition,

Greatest Detector lmproveme nt
- lNCREASES VOLUME

WILL NOT OXIDIZE
WITHSTANDS ANY LIMIT
OF PLATE VOLTAGE ©

Latest .and Groatest
Disce

fscovery

in Natural Winorals.
Thousands. indorse this

wonder crystal.
AT ALL DEALERS
<. er Seat Postpald. °
MFEG., BY R-U-F.
.. PRODUCTH 60-
636 Hendrix Street, :
~ Breoklyn, N. Y.

’ Distribited by
DALCO RADIO CO.. 266 Water St. N. V..

Unusual 'B'argains !

Panels Size Cabinets
55 7x10 175
65 T7x 12 =~ 1.88
.80 7x 14 1.95
1.05 7x 18 225
1.25 7x721 2.50
1.35 . Tx24 2.15
1.65 7x26 3.00

Our Store Is One Bargain House.
OPEN UNTIL 11 P. M.
Rix Radio Supply House

5505 Fourth Ave., Brooklyn, N. Y.
= ]

NOTICE TO THE TRADE

IMMEDIATE DELIVERY

{SUPER-HETERODYNE

AL!. PARTS IN STOCK WITH
BLUE PRINTS,

WRITE

PHONE

TELEGRAPH
New Amsterdam Elec. Co.

91 CHAMBERS 8T., NEW YORK. -
.Phone Worth 3472,

BAKELITE DIALS

\'ERNIER INCGEAVING

+ THE NEW YORK

HERALD RADIO MAGAZINE SUNDAY FEBRUARY 10

1924; B
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A department of popular
discussion of technical points
usually considered too intri-
cate for general explanation.

 Copyrighted by - °
. R. P. CLARKSON

‘Author Radio Sun-Globe Data Shyits.
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. -of :this page.
_.that reflex involves regeperation nor

TRE " STEP BY STEP FROM REGENERATION TO REFLEX.

LMOST any one who has had a
A_ panel to look behind has used
¥ the “daddy of them. all,” the
Armstrong regenerative, ‘It is going to
take a‘whole lot of persuasion to make

the old timers believe there is anything

better. There may be differences of
opinion whether plate tuning or tickler
teed back is to be preferred and whether
the grid circuit should be tuned by &
condenser across the secondary or by a

variometer in the grid circuit between.-

the secondary and the grid condenser,
but there is no difference of opinion as
to whether a good. old fashioned well
made regenerative b'rings in the signal.
It sure .does. .
Then there is the reflex, the circuit
that makes a tube do double duty. It
has lots of :admirers and we are all its
friends. Theoretically it should be the
‘best hook-up of -all from the standpoint
-of economy. Commercial sets using this

heok-up .are, on the average, more suc- .

cessful in bringing in distance than com-

_ mercial .sets wusing the regenerative
~hook-up, so far as my experience goes.

Home made sets -where only one tube
is used are on the average more satisfy-
ing with the reflex than with regenera-
tion, I think, ,

Both ‘these circuits have a lot in com-~
mon and modifications in between the
two have given some surprising result.s
Ag a field for experiment and tor the

.. purpose of learning the workings of both

the four diagrams are given at the top
There:is no intismation here

that regeneration. contemplates reflex,

_but having the two circuits in mind it

geems almost natural to pass from . one

to the other step by step, pausing at.

each step to contemplate what we are
doing and what results we are getting.
We'll learn the whys and wherefores of
what's behind the panel and maybe find
something wrong with our present sel
or some way of changing it to. give re-
sults we prefer to have. Some want
volume, some look for distance, some
pre!er quality, others desire easy tuning,
and many just want to tinker and see
what happens The last group at least
will get a lot of fun out of the process
of changing from regeneration to ‘reflex
by the easy payment method shown-above.

The first diagram shows the - usaal
tickler feed back regenerative -circuit.
If the primary and secondary “coils-are

to have variable coupling and the tick-~’
ler is to have variable coupling -with .
" the secondary, the only coils you can

use with this set are those arranged for
a three coil mounting. TUntil recently
that meant either honeycomb coils  or
spider web coils. Now in addition we
have the splendidly effective curkoidg
which are 0. K. in every particular ex-

cept the name and that may not be as.

bad ag homeycomb since-1 heard a man
about fifty stroll in a store last week
and ask to see some ‘‘beehive” coils!

. Of course, the tickler may be fixed—
a Separate winding on the stator along-
side of, but separated from, the primary.
Some couplers are made that way. “An-
other way of arranging the three ¢ircuits,
and perhaps a better way, is to use the

rotor as a tickler, use -the primary as a
secondary, and wind three or four turns
around the tube over the new secondary
and use this winding as an un.tuned

primary. On the whole, though, the three

coil -mounting works out best for tickler
feed back. It permits a wide range of ad-
justments.

As to the actipn ef thé circuit shown
in (1), you know the explanatlon of the
three-circuit hook-up. The plate circuit
is coupled with the grid circuit by means
of the tickler so that tihe energy in part

“is returned to the grid circuit and rein-

forces the current already there so as
to impress an amplified signal on the
grid. It's a good deal as though you

hitched a hose pipe on the smoke stack

of a locomotive and connected the other

end of the hose to the fire box of the-

locomotive to increase the draft and
burn up the smoke.

The tickler is coupled to the secondar}'
normally but you can put a coil in series
with the secondary -as shown at (2) and

-back.

couple the tickler to that.

place of to a second tube.

denser,

‘Where - you
have a coupler in the set now this ar-
rangement, using a two coil mounting for
the grid coil. and the tickler, makes it
easy to change over to the tickler feed
In effect you now have a radio
frequency transformer with primary con-
nected to plate and forming the tickler
and secondary connected in the grid cir-
"cuit and delivering energy thereto in
In fact, an
R. F. fixed .transformer may be used
‘here with pretty good results, if the
primary is tined by a variable con-

It is but a short step from (2) to (3).

In place of coupling grid and plate cir-
cuits together directly, two couplings
are used with an in-between  circuit,
tuned by a small variable condenser.
Two coil mountirigs or fixed R. F. trans-
‘formers may be used in each position,
whichever are desired. 'Maybe I had an
unusually effective rabbit’s foot with me
that night, but I certainly leatned to Te-

r

tions in tha control of a radio

receiver is to so adjust the cir-
cuit fn which the control lies as to
put that circuit in resonance with
some other circuit. Without bréak-
ing connédtipns or inserting some
fixed unit this adjustment may take
place by varying the electrical con-
stants of the units in the circuit. The
variation can only be in two electri-
cal - characteristics, namely, induct-
ance and capacity. With a fixed value
of -either the- other may be adjustéd
so that the circuit is in resonance
with some other circuit. - Both may
be adjusted and it is*usually desira-
ble to adjust both unless one-.or the
other is very small. Usually it is

THE object of all tuning opera-

very important for sharp resonance
to make the inductance as. great as
possible and the capacity as small as
possible,

The problem of makmg a variablo

inductance is not an easy one to
solve. - The ordinary single slide
tuner is a variable inductance, but
it varies irregularly and by jumps.
The tapped coil i3 an adjustable in-
- ductance, but just as unsatisfactory.

has been used on at least one first
clags receiving set. Another manu-
facturer at one time used a fixed coil
with a plate movable to and fro from

A coil with an adjustable metal core

STANDARD APPARATUS—Variometers

the coil. ‘
has not been suggested, and 1 suggest
it now, is"a coil wound like a spiral
‘spring. and mounted so as to be
stretched and thus vary the space be-

_ tween turns.

The. most satisfactory form of vari-

able inductance yet found

' is the
variometer, which comprises two coils
wound in geries 8o as to form a con-

tinuous winding. One coil is fixed
and the other coil relatively movable.
By rotation of the one coil its mag-
netic field may be made to coincide
or to “buck” the magnétic field of the
cther coil. Any ad.}ustmept between
these two positions may be made. The
resistance is always constant and the
capacity of the coil nearly constant,
:at different positions of its setting.
Becaiise of the mutual inductance of
the :coils; -the total inductance of &
wvariometer is greater than the sum

of the inductance of the separate

coils, ‘The minimum is very low.
In general the main difference be-
tween standard variometers of reli-

“able manufacture is a difference be-

tween the form. Some are moulded
and some are skeleton frame. Elec-
trically the latter are more to be de-
sired. For strength, beauty and rug-
gedness the moulded type may soine-
times be excused. Either will give
results,

Aboui the only thing that

Y

- ,eral value of 100,000-ohms,

spect the circuit shown in (3) as aa
experimental circuit for DX reception.

To change from (3) to: (4) is as easy
as. lylng. The R. F. transformer or
coupler on the grid end is taken out
and ‘replaced by an audio frequency
transformer. A crystal rectifier is placed
gomewhere in the circuit between the
_transformers. Try it both ways and in
both legs of the circuit to satisfy your-
selt ;hat you have it in the right place.
If the reflex is operating, you can't take
the rectifier out and get just as good
results. The crystal is there for a pur-
pose. In (3) we fed back or reflexed
all radio frequency. In (4) we rectify
the radio frequency in the in-between
circuit so that audio frequency is im-
pressed on the A. F, transformer in
the grid circuit and through that to the
tube.

" The circuit shown in (1) is the stand-
ard Armstrong. regenerative, three cir-
cuit hook-up. The circuit shown in (4)
is’ thé standard straight reflex giving
one-step of radio frequency amplification,
detection, and one step of audio fre-
quency amplifaction with the ome tube,
assisted by a crystal and two transform-
-ers, Thereis no tickler in (4). The cir-

cuits of (2) and (3) are used here as-

illugtrative of imaginary working from
reg@n‘eration to reflex and are W'eil worth
playing-with a while. ) .

It is possib]e of course; to.use neither
coupled coils nor fixed transformers at
the various places in (8) and (4) where
‘R. F. coupling is shown. - A variometer
in any of these places is exceptionally
effective, " Especially is this-true in the
circuit of (4). A variometer may be here
placed in the plate lead just as if the
circuit were to be plate tunéd regen-
erative and from the terminals of the
variometer leads are taken which form
the connections to the crystal and. the
andio frequency transformer.

‘Any one of these circuits also forms-
a good starting place to b_e'gfn experi-
menting with resistance coupled &m-
plification. In (3) or (4), for example,

-in place of the radio frequency ‘trans-

former in 'the.plate- gide, try out resist-
ance coupling—something of the gen-
You can buy
short carbon rods of -approximately
that resistance at some of the stores and
they will go in the usual fixed grid leak
mounting or.in a couple of clips.

Resistance coupling will atso work out
for audio frequency amplification. If you
retain the’ coupled coils or some good
radio frequency transformer in the cir-
cuit shown by diagram (4), try out ‘re-
sistance coupling at the other end, in
the grid circuit. Maybe you will make it
work well. ‘Remember, resistance coup-
ling does not' give the volume of trans-
former coupling but has a clarity: and
freedom. from distortion which is highly,
prized. In a circuit such as (4) no B
battery current passes through it so it
cannot. be attacked as wasteful of B
pattery current.

For -the experimenter nothmg offers
quite the lure of using something and
then using it over again. That's wha
reflex does. It makes the tube do double
duty. Why not-see if we can’t make it
do triple duty or even more?
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Mirrorhke Surface in Sky Reflects Dlstant

i

ECULIAR things happen someunmes
P in the receiving of broadcast radio
_...<€oneerts.. Every listener, as soon
as he .gets acquainted with.a number of

nearby and distant stations, finds that he .

iz puzzled hy some of the results he gets.
How shall he explain such things as
these: - z

1. Late at night he can hear statlons
hundreds 'of miles away clearly, while
.‘earlier, im the evening, or by da¥, he can

'hardly,hear ﬁi.’ty miles.

2, He will. hear some stations at night
steadily, and "particularly the - distant
Dues, put Sonie other nearer stations will
“fade” in‘and ‘out ramdly and in 1rregulai-
taslnom, Diomoaen 0o
g 3. 8till nearer - statxons say twenty-'

- five, miles away, will.not £ade in oy out |

at nigl t or by day.

TGy

‘4. l'n one part of a city, statwn 1in |
that" city will be heard loudly ' and sta<"
tion” 2 in that: city hardly at gl In -

wanother. part of the same: city the FEVErRe.
will be the case.
statlons w111 be about eqnaliy 1oud

5 A hstener in the country w1lI some- [

"timés ‘hear  stations Iundreds '6f° miles'
' pway' thuach-better than he will hear sta-
tiolis In .a.nearby city say- fifty. miles.
AWRAY. . iy f e o

‘The Heaviside Theory.

‘Radio engineers have a theory to ex-
plain these effects, - It can be simply

expressed, but it should be remembered

that it is not a positively proven theory
but only a plausible and satisfying ex-

planation of all the puzzling effects just |

‘mentioned. It is based on a theory of
Sir Oliver Heaviside, the eminent English
electrician and mathematician. Heaviside
_pointed out that,
miles up, the air enveloping the earth
becomes very rare and is therefore an
~electrical conductor just as is the rareﬁed
““yiolet ray" tubes. sold for medicai pur-
poses, So that, far up in the sky, there
is a layer of conducting air which scien-
tists have called the Heaviside layer. It
is also well known. that substances which
conduet electricity, such -as metals, are

-good reflectors for radio waves, so that i
" this layer s actua.lly a ‘sort of curved
reﬁector m the sky. It is therefore called )

the “mirror Iayer“ in this descrlption for
the sake of sxmphcity.

By day the mirror ‘layer is spoiled m"
: several ways.

In the first place the bril-
lxant sunlight £a11mg on it causes dis-
turbing air currents and irregularities,

go that instead of being a smooth and '
polished mirror it becomes a roughened ’
irreguiar ‘layer of little use as a “reflector. -

Furthermore, sunlight has ‘the property;
of converting rarefied air into a sort of
“tog” ‘whichi, ‘while clear and transparent

‘to ordinary'light, does absorb radio waves" |

vigorougly. By day the mirrer: layer is
rough and mist covered. '
Probably ' mest listeners have never
_speculated as to whether the radio waves
which reach their receiving aerial come
gsweeping along the ground or whether

they . are shot-down. to the aerial wires

after reflection from a mirror layer in the
sior Yet actuaiiy radio waves arrive b7

_ either or both of these dlssimilar routes,. :

. "*absorbed or mterfered with in their mes-

. Outside, the city both: |

twenty-five or fifty

By ALFRED N

In the illustration of this article pait 1
. is a general sketcl of a'sky. wave. "It
leaves the radio transmitting station at
the left,. .passes- obliquely up until it
strikes the mirror layer far up in the air
and is then refleeted back again to the
.earth, arriving finally at the receivihg
- station to the right. It may be mentioned
that thess sky waves do not die down
__rapidly. because their path 1s entirely
“through the air and they are but litile

" large trees.

Radlo VVaves to. Llstener

GOLDSMI TH

are steel structured bulldmgs, mountaing

(particularly those contammg metal de-
posits) ‘and fo a less extent Torests of
Thé result’ 1s thct a ground
wave rapidly dies away, and this has been

- indicated in the diagram. ] = &' s

To . take- typical " fignres, -which -arg
roughly cgrrect tor an average broad-
casting statxon in the eastern portion of
the Umted States, the ground waves are

. very strong near the transmittmg station .

‘for {he first few zniles and rapidly die

/down, becoming relatively quite weak at;

A SKY

ras
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..ssou ‘»‘:zz't
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, A GROUND WAVE .
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sage. So that we shoild expect sky waves
' to earry radio messages loudly over great
“distances, particularly:at night when the
‘mirror layer is smoothest and mest effec- -
tive and when the absorption of the radio.

‘sunlight s absent
‘Part-2 -of the 1llustra.tion Js the other
. sort -of wave' which may reach a receiv-
ing station. . It .is a. ground. wave and
clings,. ctosely to the. earth. Naturaliy
such a ground wave encounters all sorts
of ‘energy absorbing obstacles in its path,
which rapidly reduces its power and the

. loudness of the signals it can produce in
the receiver.; Sueh objectionable obstar'les

‘waves hy ‘the “glectrical i!og" caused. by .|

-a distanee of a hundred miles or so. The g

sky waves, on.the other ‘hand;, are hardly
received at all near the transmitting sta-
tion since their path-is.above the earth
until after they have been reflected back
to the ground. They -come back to the
ground and begin ta. be: useful at dis-
tances. of about seventy-five miles from
‘the transmitting station; and heyond that’
distance they are readily received with
good intemsity for distances of several
hundred miles. - It amounts te this, to
summarize: For distances up to about

seventy-five miles the listener is depend-

ing almest entirely on the groung waves
for his signal». - From seventy-five miles

2 ..sky waves, and: these cyniibt EXISt by day’

tc about "00 zmles he Fets hotn gl‘ound
waves and sky waves. . Beyond 200 miles
most: of ‘his: reception 1s dependent on the
sky waves.

- What Is. ‘Fadmg

Eor locations where both sky waves
and ground waves are received reception
may become very erratic with marked
flects.'” Part 3 of the 1llustra-

tmn siiowe how tius may gome. about. 'l‘he,,

two ‘sets ot waves, ari . X
iving station by dlrfnrent paths, m

'help “each’ other or they ‘may a.etua.Hy_:}'

annul each other. "Futhermors, ay the
“mirrox layer ‘shifts’ slightly rrom moment )
to m_oment the ground waves may’ some— B

“or annul the- sky waves and thus' caus‘e

“ pecauseiof. ‘the® absence -of 2" mMootH<Y

smirtor-layer-and - the disturhing presenestt

- of_sunlight “feg:’. So that day recéption =
is by .ground waves, ‘which do: not reach g
out powertully nearly asfar as'sky wavess
This: partiy expiams ‘the- superienty vof
mght receptmn. Lo g R

N ight Recep}wn Best.

2. Night reception from distant. sta= -
tions is by means ¢f the sky waves only
and is therefore comparatively steady.:
Night reception from stations roughly
from seventy-five to 200 miles away is by
2 combination of sky waves and ground
waves and therefore fades in and out as ..
these two sorts of waves interfere with
each other. . )

3. Reception from stations nearer than
seventy~five milés is chiefly by ground
waves- only and is therefore reasonab!y
steady.

4. Reception in a city from nearby sta—
tions is by ground waves, which are badly
absorbed by the steel structures of the
city. A mile of two of eity buildings will
50 weaken the gignals from a city sta.tion, )
as recelved by a city listener, that recep-
tion may become quite poor. As a Tesulf
in those ‘pa¥ts of thé* city where the
kignals have first to plow thréugh miles
of steel to reach the listener, receptién
from that station will be psor. In other
parts of the cxty the reception will be
excellent. Far -outside the city, reception
will be by the sky waves dnd abovt
equally good from all cc mparable stations
\wthin the city.

. A listener in the country will get
signals from the eity fifty miles away
‘almost entirely on weak ground Waves.
*‘but’ will get distant signals on the power-
ful sky waves. Thus the distant signals

1 are sometimes astonishingly loud in com-

parison with the nearby signals.

It adds another chapter to the rémance
of radio to know that the concerts from
distant cities have traveled up to the sky'
on their way to the broadcast listeners,

" and that an enormous mirror in the upper-
layers of the earth’s atmosphere is chiefly
responsible for the enjoyment of distant
concerts. ) . .

By Pass Condensers Frequently Help in Radio Set

\

HERE are many ‘uses which a fixed
! .l.' condenser may be put to that the

“bo“improved. All ‘of the uses to which

one may be put are classed under the

P

headmg ot by-pass condensers.v g -

The capacity of a by- pass condenser, vnii;
vary: with, the use, and each use ,Wili )
‘take a-different eapacity for various tubes, |
‘trangformers; batteries and other“details

such as wiring, &c. - Therefore, only the

-uges'will be given, and the capacity ofthe -

‘condenser will-be left to the fan. How-

ever,: the various sizes will :be ‘between.
00025 and .006 mfd., with a- few applica~ |

-tions‘of'a .14'01‘7 2 mfd. condenser:-
‘In regenerative tuners it is sometimes
.of advantage: to place a large condenser

from the plate of the tube to the filament. .

.

. fans do. not take advan,tage of in |
-order that the reception of concerts may .

side of the tube that I.S not eonneoted to, |
the “B" battery 1 ,
The most general Aise o by—pass ¢on-
~densers come, however, in amphfying eir-
.cuits,.and these will e taken vp ingtead
of  the -slight use in’ detecifor circuits.”
Audxo frequency amphﬁcanon i)a t,he ﬁrst‘
..Blep, . .
. In audio frequedicy circuits a small con- ‘
denser connected across the gecondary of
. the second trans!ormer ‘will aid in clear-
ing: up. raspy noises. A eondensex trom

nals This condensex m‘uet, e large.' P

If'a 1 or ) mfd. condenser ba: placed
across each set.of batteries a Jot of the
batiery noises wiil be- eliminated, If a.
resistance of about 1,000 chms across the
~“A" battery and :a resistance of -about },

20,000 ohms be placed acrose the “B” bat-

t.ery, lthese resistanees will, with ‘the con+..;

.densers, clear up all battery noises.

An radio freqnency amplifiers it is im- -}

portant . that the potentiometer be by-
passed properly. :
do this. One is:to takea 2 mfd condenger

.and connect. it from the: n_nddie leg of the
potentiometer to.the negative leg of the

potentiometer.: Or.to use two .006 mfd.

.condensers and -connect them as follows:

One. condenser goes from the middle: leg
of the potentiometer to the negative leg

-of the potentiometer; . The other condenser:
-connects the middle leg-and the positive.
eg. of-the potentiometer togethei. N oEf ol

A medium;; siZed condenser connected:

-,from the. “B” battery side of the radio.

frequency transformer to one side of the

filament—just which side will have to be .

found by experiment-——wni 1mprove recep- ¥
. tion considerably.. :
. A good, strong condenser. from Lhe plate

There are two ‘ways to -

of an. andio amplifier to the ground wil}
oft.en improve the tone of tbe set.

Transformer Hints -

In/bueilding auvdio frequency amplifiers
alwayg: ground the cores of the ‘trang- -
formers by running 2 thin wire from the
transformer core to the ground binding
post. . This, should be done even with

_the. ghielded type of tramsformers. Some

Aypes ;of transformers should be . turned

| at right angles to each other, but niany

other types ‘are not benefited - by this:
To be sdfe; the. transformers should be
placed as far: apart as poessible. - The
use’ of ‘a-low ratlo transformer for the
second - stage is. .advised if clarity and
quality of tone is your cbject ratber than *
~volume,::: Buy only the best materials
~angd h’aneformers in burldmg your ampii-
fler.

> o

“timés strengthien and sometiraes weaken

fadino' ~“We - can ‘therefore exp”lam, the

ESPITE the numerous arti o

“ D that have appeare@r e.xpiain-
lng ﬁ:e ﬂwper ficlds for the |

‘cell and storage batfery tubes|

there still exists a need for further ] :
enliﬂhtenment on this subject. Hence |

C—t {rx

s mER
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‘.'_"‘Tube Proves Best:

tms 'u"tic]e, the purpose of which ig
tp asmst prospective purchasers in
.reaeching a- wise decision.

Fhe ‘mrost widely used tubes are
thode ‘of the Radic Corperation and
Cunningﬁa;m, known as the 269,
2014, 11, 1Z and 183, The two fornmer

are,claseed as storage battery’ tubes,

* ’vm
o
WL € 200.
. Ratéd tHasrent veitaze ... ..... RN R
itated Pffarment eurrent....... .. o

Source of filament current....,. Ster. bat. ™’

Aw. R E.osmplifier. . 88 %
A? TELeLLoR: oo vevuaiase . Exceltest.
AFAL unphher. PR

‘;53 “these terms are somewhat
\; asue,‘nt ‘s nrcessarv fo exp!ain that

a:dio ﬁ'eq' uenc’y amphiiers
o 201A-and 19¥ are suitable;
dio amphfiert; the 2014 will

ﬂ;’ivc Tesplty infmite]y superior foany

of, ttge others. fiﬁ'd_iﬁ'rea!iy z
“{ube t6 use where real loud spealker
inceptxon is desired

It is important to mote that in the
mzjority of cases dry cell tabes are
inéapable’ of furnishing sufficient

Velume for dependable Toud speaker

. Operationr ' on the regulation two
stages without overloading the tube

and . conséquent.. d:stomon of the
musie -and - shbrtening of filament
,Me. Of course, they wm do much

more* than their share considering
“¥he much stnatler power they con-
sume, bot compared to the 2014
their results are very unsatfsfactory.

| 'Fhis being the ¢ase, our Com‘lusmn
must be that wherever one wishes te
~operate .a loopd speaker 2t full vol-
ume or contemplates adding ampli-
fication af a later date for the same
purpose the use of storage battery
tubes is advisable. Also for DX
fiends who Insist en the very ldst
mne of distance a soft detector tube

wnd storage battery is essenha.! For
practically all othey purposes the dry
cell tubes will do. . .

Now, assuming that we are satis-
ficd with the volume that dry cell
tubés produce, let us investigdte the
economy and convenience .of dry
batterfes. A dry eell costs but 35 cents,
énmparecl to the $10 to $20 price of
A storage. battery.. Dry cells are hght
ih weight -elean to handle, require
no attention and can be procured al-
rhost anywheré.

: The current-that dry batteries fur-

nisli, However, is decidedly inferfor|
to that supplied by storage bafieries. | =
Dry cells are primarily. intended for{ .

.apen eircuit work; that is, supply-
ipg small currents for short periods

. of time with comparatively long rests

intervening, ¥nder such eonditions
‘they seem to recuperate . their
strength during the idle intervals,
and will give satisfactory service and
ampere hour capaqty When uséd
dontinuously, however, or for large
cusrents, or both, they are subject to
rapid- deterioration,  their voltage
drope. internal resistance increases
ahd they become unfit for usze,
Interpreting this guantitatively we
find that a standard € ineh dry ceft
mist pever be called apon. to' Qetfver

move thasn % ampere, and should not|

bé ‘uged at this rate for more than
m‘o or ‘thiree hours a day. When
s0 used, with & WD 11, for example,
we. may expect a ugeful life of 60 to
’80 hours, which fs ‘not an accurate
Lstzmate, however, as it depende on
rﬁany other conditions. Toward the
ﬂm‘i of this ‘period it beeomes neces-
sa.iy ‘to -advance the rheostat- more
nnd more, until finally the signals
recexved become 50 weak, with all the
'resistance out, that the owner 'de-
ciles to’ puichase a new battery:

34 two cells be. eonnected in para,l-»

ami ‘nged, to. furnisk the same eur-
rei;z their Jife will Dbe more than
dowpled -and, likewise, if used for

shorter periods’ the useful Hfe will bhe
moie than proportionabeiy inereased,

battery s much bet—

pertod,

terminal veltage or amipere hour ca:
pacity:.” That is what we weant in a
‘radia battery
As to the economy of dry celis let
us ecempare the cost of running a
WD-on dry célls with that fer .n, ZOIA
_On, SLOTage hatter} :
% Assmxmng a life of 7§ hours for a

.'.'4" AR

his ORIy

| done;-conts itiie <

A o -

WD11, WD 12 -
LUV 200 A . or L UV 199
. or = i Cer
€201 A €12 ‘e 199
7.6 11 J.o velts.
0.25 6.25 .08 drmps.
.Stey. bat. 1 dry celk E’&ry»eﬂt&
T or 4 dry. 50 ’ -1} -series
. cells in serles. . 30 cshm,rireo)
e, - ‘Pabr. . eretrem.
Good. -7 :* - Geod. - Gend.
. Exeellent. Pafr.

Fairly good;

The life per cha.ige of .an 89 am-
2614 wiit be 329 h.om:s and t.he cost
of rechargizg may vary fro 35, to
80 cents, -depending on the method
&c. Let us say 49 cents, whreh is‘a
rather high average, sinee the ma-
;or;ty of 2oiks s A o) chargers comn-
siming less than 16 cents weorth of
jiice per charge. Then the eost per

3% cent. And yet the 20IA con-
sumes more than four times the
powéteof the WD.

It four dry cells are used for-.a
2614 the cost: per hour will be’ 2
zents, eompared. to 3% cent for the
stordge batery, These figures are.
siriking and conclusive and show

for its owners, in spite of its high ini-
tial cost. 'The saving is still more
pronounced when several tubes are
used for many hours each day. How-
ever, the storage buttery is heavy
and bulky, apt te become dirty and

tures cause R to De passed up by

portant matters have net- been ex-:
plained.

that éry cells give very efficient ser-
viece with them; they are the most

able sets they have no equal, . But
many persons do not realize that a
storage battery can be used to operate
these or any other low voltage tubes
by inwerting proper resistances, and
the currént will be inuch 'steadier
than with dry cells, - -

For .most power a.mpiiﬁcation a
‘storage be.ttery is :neededi in fact
with a- storage baf.tery we ean oper-
ate-any tube, but with:dry cells we
ars strietly’ hmiteé )

Now. to summm-ize'

tube js:’ N L.
1."For portable use

2. In localities baving no ster-
age battery recharging facilities.

3. Where the initial eost must be
kept down.

4. For owners unab}e or unwilk
ing to give the storage battery the
a,ttention it requires. .

. Where power  amplification
usmg ‘110- voit eurrent supply sys-
tems ig. employed. o

In a1l other cases the storage bat-
tery is ptefera.bie and-is . high!y reer
ommended by the 'wﬂter

_“Pigtails’,",'lmprove; Poor : -
Variometers and Couplers:
Avoid stiding, ‘friction. of. pressure
contacts iy ‘Condensers, variometers
and variocouplers.: < ‘They may be
tight when you get them, but they
are bound te wear and get loose and
this will" make them: noisy. - It you

way use flexible; wire to. put a pigtail
around each such comact It’s wsiiy

“an A1 instroment
-counter artiele. ¥

A New Use forSeelmg Wax.

and finish of a ¢oi} will hold the wires
firmly and.make it possible to avoid
use of shellac or ether. dopes wh!bh

- broaden t\min"——ﬁ AE (e

ac‘uum tybe gperation, |

‘contimwus!y o n‘termit- :
tently, with hardly any dif{erénCe ing "~

the cost per heour is one-half e‘em.'

hour of lighting the 261A is only

Bow the storage battery saves money |

requires some attention, whichk fea-}

many people to whom ifs superiority |
and greater satisfaction iir Thore im- |,

UV 19%’s consume so little current |

economieal tubes made, and for port- 1.

The proper fiekd: of the dvy eell]”

buy nntruments made up in thatl

A drop.of sealing wax it the start '

.pere- hour storage battery lightmg al <
‘ 35 cent. dry eell with & singe WD

'am g%pm
p‘%rzd Oser g

Leak--permits you -to adjust your circuit. te
unbroken range of 180 degrees..

combined, takes the place of a giid condenser,

Ask vour dealer or
wr.t) for our free dia-
Wns of Neutrodyne,
Fir, Kaufiias and
ether good circuits.

PANEL TYPE
VARIABLE GRID LEAK

resistanice. you wish, from 0 to 10 megohms in an

mounting and grid leak—and, in addition,: p-'rmits
an adjustmcnt to ‘the con'ect amount of resistance.

any
is the.

The:Freshiman Variable Grid Leak and Condenser

o ORIGINA

VARIABLE GR!D I‘.EAK

E;ther Base or Panel Type-

Complete with .00025 or .0005

MF. Freshman €Condenser. ..
Either type without Condenser..'?

S~
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