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Christmas
---and the whole

vorid 1s young again
HE Air is a-quiver, the Ether
crowded, with the Yule-tide
Music. The carols, the simple songs,
that carry us back to a rose-tinted child-
hood are beating . . . beating . . .
beating . . . their soundless tattoos
at our Hearth-Stones.
Radio is the Magic-Key that trans-
lates it all into vibrant glorious sound.
Only a Scrooge, untouched by the
Christmas Spirit, will leave the Key un-
turned.
Of course, for the utmost in
Radio enchantment, you will
equip your set with tubes of the
rarest scientific accuracy—

Quality Plus Service
Since 1915

RADIO /TUBES

Patent Notice: Cumningham tubes are covered by patents dated 2-18-08. 2-18-12,
12-30-13, 10-23-17, 10-23-17, and othcrs issued and pending. Licensed only for amateur
experimental and entertainment use in rvadio communication. Any other use will be

an snfringement. . ) .
Cunningham 40-page data book fully exnlaining care and operation of Radio Tubes now
available by sending 10c in stamps to San Francisco Office.

E ? , '

Price the same on all five types J Q7’SZC' "

C-301A, C-299, C-300, C-11, C-12 /AA\ ¢
182 Second St.

Home Office: SAN FRANCISCO CHICAGO NEw YORK
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gJower’s A% ‘\"_q'\g

~Bring Christmas
...Cheer from far;
. -and ne S

;;;;;;
- .

Think of the little hearts that will beat the faster on Christ-
mas morn on finding in their stocking a gift so pleasing,

If you only will — Old Santa himself from way up
North will talk to the kiddies, and stories tell.

No Other Gift
Can Bring Such Cheer

A Gift to Last

Throughout the Year.

Every set tested and approved by Gov-
ernment Licensed Radio Operators.

Tower's Scientific Headsets are guaranteed to be made of the best mate-
rials money can buy — highest test enamel, insulated magnet wire, best
grade five-foot tinsel cord, unbreakable caps, polished aluminum cases —
using the famous scientific head - band constructed for maximum comfort.
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A

If your dealer cannot supply you, order direct by post card, and we
will ship immediately Parcel Post, C. O. D, plus a few cents postage.

The Tower Mf¢. Corp.

98 Brookline Ave, Dept.N., Boston,Mass.
]
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Svnc‘hroph ase
with Battery-base

IN THiIs outstanding triumph of fif-
teen years of radio development,

a new type of fieldless “Binocular”
coil transformer—unaffected by
local interference—is used for tun-
ing the detector and two stages of
Balanced tuned radio frequency.

The settings for the various broad-
cast stations are equally spaced over

*Of what use is cleverness

of specch?” the dials. The S-L-F (straight line

— L onfucius 3
frequency) condensers accomplish

Words, even though select- 1

ed and phrase; u’li:}el i‘}:le thlS.

reatest deliberation, - J g

R 1T fueictio e Write for literature

Qrebe Synchrophase—and 5

At A.H.GREBE & COMPANY,inc.
Becter Van Wyck Blvd., Richmond Hill, N.Y.

Western Branch: 443 So. San Pedro St., Los Angeles, Cal.

q E « D All Grebe apparatus is covered

by patents granted and pending.
: TRADE MARK ' ;
t REG.U.S.PAT.OFF.

www americanradiohistorv com
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ind Your Own

for the New Hook-ups!

The joy of real accomplishment comes to
the radio fan who tries the new hook-
ups and succeeds in making new records
of long distance reception. He leads—
others follow!

This fascinating work calls for special
coils of new specifications. The enter-
prising experimenter winds his own
coils to save time and to be sure that
the new set will operate at the highest
efficiency. To him comes the thrill of
true scientific discovery and research.

Other Belden Radio Products

Our instructive booklet, “Helpful Hints for Radio Fans” describes many other
Belden Radio Products, such as Enameled Aerial Wire, Loop and Litz Wires,
New Terminals, Sockets, and many other important items, Know all about these

efficient radio products. Send for the booklet, now!

Radio Dealers

Belden Magnet Wire is
merchandised in handy
cartons of 5 spools each.
Every spool is marked for
weight, insulation and
gauge. Send for complete
dealer bulletin, by writing
us on your business let-

terhead. Write, today. CHICAGO

Manufacturing Company
4634 West Van Buren Street

Belden Radio Magnet Wire hasbeenused
for many years by famous manufacturers
of radio devices. They require wire of
uniform gauge, carefully insulated
with high grade cotton orsilk insulation
from one end of the spool to the other.

You should insist on Belden Radio Mag-
net Wire for your own protection. Every
spool is full weight, plainly marked, and
of full gauge throughout. Be sure to get
Belden Wire—it makes a world of
difference!

Send for this

4 B &
'----------I-----..‘
B Belden Manufacturing Company 8
1 4634 W. Van Buren St., Chicago, Ill. g

B I would like to know more about Mafnet Wire. g
Send me your latest booklet—Helpful Hints for
B Radio Fans, Be sure to explain Litz Wire, too. [ ]

ILLINOIS

www americanradiohistorv com
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RADIO NEWS READERS BUREAU

Time and Postage Saver

N every issue of RADIO NEWS

you undoubtedly see numerous
articles advertised about which you
would like to have further information.
To sit down and write an individual
letter to each of these respective con-
cerns, regarding the article on which
you desire information, would be quite
a task.

As a special service to our readers, we
will write the letters for you, thus sav-
ing your time and money.

Just write the names of the products
about which you want information, and
to avoid error the addresses of the man-
ufacturers, on the coupon below and
mail it to us.

TEAR ALONG THIS LINE

If the advertiser requires any money or
stamps to be sent to pay the mailing
charges on his catalogue or descriptive
literature, please be sure to enclose the
correct amount with the coupon.

We will transmit to the various adver-
tisers your request for information on
their products.

This service will appear regularly

every month on this same page in
RADIO NEWS.

If there is any Manufacturer not ad-
vertising in this month’s issue of
RADIO NEWS, from whom you
would like to receive literature, write
his name, address and the product in
the special section of the coupon below.

Y

READERS’ SERVICE BUREAU,

advertised in the

Experimenter Publishing Co., Inc., 53 Park Place, New York, N. Y.

Please advise the firms listed below that I would like to receive detailed information on their product as

issue of RADIO NEWS.

RN-12

NAME ADDRESS

(Street — City — State)

If Catalogue
of complete
line is want-
ed, check in
this column

List here specific article on
which you wish literature.

Do Not Use This Coupon for Technical Questions

NAME

Use this space if you desire information from a manufacturer whose advertisement does not appear in this month’s issue,

ADDRESS
(Street — City — State)

Your own name here

Address

you are dealer
check here.

le

City

www americanradiohistorv com
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Earmm’5210°20%a Day

in RADIO

You can! Hundreds of ambitious men are already earning
thousands of dollars in this wonderful new industry—you,
too, can get your share. Mail coupon below for Free Book
which describes fully the amazing money-making oppor-
tunities in Radio and tells how YOU can earn from $5,000

to over $10,000 a year.

The astounding growth of Radio
has created thousands of big money op-
portunities. Millions of dollars were
spent during the past year on Radio,
and thousands of young men are need-
ed right now to meet the ever-increas-
ing demand of work.

Men are needed to build, sell and
install Radio sets—to design, test, re-
pair—as radio engineers and execu-
tives—as operators at land stations
and on ships traveling the world over
— as operators at the hundreds of
broadcasting stations. And these are
just a few of the wonderful oportuni-
ties. S

Easy to Learn Radio at Home
in Spare Time

No matter if you know nothing
about Radio now, you can quickly be-
come a radio expert, by our marvel-
ous new method of practical instruc-
tion—instruction which includes all
the material for building the latest up-
to-date radio apparatus.

Scores of voung men who have

P'AY INCREASES OVER
$100 A MONTH

I am averaging anywhere from
$75 to $150 a month more than 1
was making before enrolling with
you. 1 would not consider $10.000
too much for the course.

Signed) A, N. Long,
120 N. Main Street.
Greensburg, Pa.

DOUBLES SALARY
I can very easily make double
the amount of money now than be-
fore I enrolled with you. Your
course has benefited me approxi- [
mately $3000 over and above what
I would have earned had I not

tal i

ken 1t T. Winder.
731 Bedford Ave.. i:
Grand Junction. Colo. ¥

FROM $15 TO $80 A WEEK

Before I enrolled with you I
was making $15 a week on g farm,
Now I earn {rom $2030 to $4120 2
year. and the work i3 a hundred
times easier than before. Since
graduating a little over a year ago,
T have earned almost $4000 and I
believe the course will be worth

5 ms.
Route 1. Box 10,
Tamaqua. Pa.

taken our course are already earning
from $75 to $200 a week. Merle
Wetzel of Chicago Heights, Ill., ad-
vanced from lineman to Radio Engi-
neer, increasing his salary 100% even
while taking our course! Emmett
Welch, right after finishing his train-
ing, started earning $300 a month and
expenses. Another graduate is now an
operator of a broadcasting station—
PWX of Havana, Cuba, and earns
$250 a month. Still another.graduate,
only 16 years, is averaging $70 a week
in a radio store.

Wonderful Opportunities

Hardly a week goes by without our
receiving urgent calls for our gradu-
ates. ‘“We need the services of a com-
petent Radio Engineer.” “We want
men with executive ability in addition
to radio knowledge to become our local
managers.” “We require the services
of several resident demonstrators”—
these are just a few small indications
of the great variety of opportunities
open to our graduates.

Take advantage of our practical
training and the unusual conditions in
Radio to step into a big paying posi-
tion in this wonderful new field.
Radio offers you more money than you
probably ever dreamed possible—fas-
cinating easy work—a chance to travel
and see the world if you care to or to
take any one of the many radio posi-
tions all around you at home. And
Radio offers you a glorious future!

The National Radio Institute is
America’s Pioneer Radio School—es-
tablished in 1914, Our course is the
absolutely complete one now being of-
fered which qualifies for a government
first-class commercial license. It gets
you the bigger paying jobs in Radio.

Send for FREE RADIO BOOK

Learn more about this tremendous new
field and its remarkable opportunities.
Learn how you can quickly become a radio
expert and make big ‘money in radio.

We have just prepared a new 32-page
booklet which gives a thorough outline of
the field of Radio — and describes our
amazing practical training in detail. This
Free Book, “Rich Rewards in Radio,” will
be sent to you without the slightest obliga-
tion. Mail coupon for it now/

For a short time we are offering a re-
duced rate to those who enroll at once.
Act promptly and save money.

NATIONAL 7
RADID |
INSTITUTE |

DEPT. 13-MA

Washington, |
D. C.

NATIONAL RADIO INSTITUTE
Dept. 13MA, Washington, D. C.

Please send me without the slightest obliga-
tion your Free Book, “Rich Rewards in
Radio,” and full details of your special offer and
Free Employment Service. Please write plainly.

www americanradiohistorv com
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IT IS EASY TO BUILD YOUR OWN RADIO SET

OUR SPECIAL VARIDCOUPLER
H4I18 E .

a
The most efticient typ
of coupler. Primary and
; secondary wound on
bakelite tubes. Primary
tapped for fine tuning.
3/16 inch shaft. Range
180 to 650 meters.

MOULDED VARIOMETER
H412 30

Yolished black
moulded  rotor and
stator forms. Alaxi-
mum inductance with
greatest efficiency and
minimum distributed
cabacity. A highgrade
instrument that will
get the best results.
Wave length 180 (0 600 meteis.
EXCEL 180 VARIOCOUPLER
H521 Each $i.10
A wonderful value. Pro-
duces excellent results.
Green silk  windings.
Y Rigid mounting sup-
" port. Primary tapped for
fine tuning. % inch shaft.
Range_200-600 Meters.
H522 Variometer—same
style, Each .10
SUPERIOR VARIOMETE
H525 Each.......$3.68 2
Forms moulded of red
bakelite. A neat hand-

4 some instrument. Green

silk windings calculated

for highest efficiency. 3%

inch shaft.  Noiseless

plictail connections. A
Produces superior re-

sults in_any type circuit 180 to 650 meters.
H527 Variocoupler. Same style. -Pri;nn;y

tapped for fine tuning. Each
SUPERIOR VARIOCOUPLER
2 H523 E

$3.35
Stator tube and rotor
ball of lded  r

Over 50,000 Barawik Radio Sets Are
Operated All Over the World

All of these sets were bullt with Barawik Standard Radio Parts mostly by per-
sons without any previous radio experience.
suits the best factory made sets—many are even superior and at a cost only a frac-
tion of the cost of the factory made sets.

These home-made sets equal in re-

You c¢an easily equal these results.

{NDUCTANCE COILS (Honeycomh)
Carefully made—fine looking b
coils. Low resistance—high

gelf inductance. Very firm im-
pregnation. Mounted coils have

standard plug mountings.

Specify when ordering whether

mounted or unmounted type is

wanted.

Art |Not| H l Art | Not |
Tns | No. [Mtd] Mtd || Tras| No.| Mtd | Mtd
25|H3011$.28 15.75 1) 200 H307)$.66 |$1.20
35[H302| .30 .90 || 500({H3It|1.06| 1.5
50|H303} .32 .96 641 2.18
75(H304| .37 11.02 [{1250]| H315
100'H305] ,52 '1.07 [11500] H3L&

H341 2 Cofl . 2.35
Made of polished black
bakelite. Mount on
front of panel.
Back of Panel Mounting
e Mounts back of panel.
with knobs or dials on front of pancl.
Takes 3 coils of any size.
H342 Each

COIL MOUNTING PLUGS

Moulded of genuine bakelite.
H344 Plug for mounting
**Honeycomb** coil . 36¢
H345 Tiug to fasten mounted
coil stationary to panel 42c
H346 Movable plug to fasten mounted coil
to panel so it can be rotated... 89¢
H343 Tibre strip to hold coils for mount-
ing. Two foot piece 15¢

ed

brown bakelite. Large
size green silk windings
insure highest efficiency.
3% inch shaft. Superior
results in cireuits for
180 to 650 meters. Tap-

el ped primary for tinest
tuning. Noiseless contacts.
H526  Spectal type for single circuit Re-
generative Hook up.  Each $375

SPLIT STATOR VARIO

H524 Each $3.95
A wanderful vaiue at
our price. TPolished
black bakelite rotor
and  stator  forms.
Large size green silk
wire insures greatest
efficiency. % ineh ||
shaft. Noiseless pig- .
tail connection. Split
stator winding.

SPIDER WEB VARIOMETER AND
VARIOCOUPLER
H406 Variomcter. Each.$3.95
H407 Variocoupler. Ea. 4.15
Sharp tuning. high efficiency
and respengiveness to distant
signals are Jealures of these
instruments due to absence of
any insulating matertal in the
magnetic field. Low energy loss. Second-
| ary adjustment provides sharp tuning.
dPariel or table mounting. Complete with
lal.

BAKELITE TUBING
Genuine bakelite tubing.
Pieces 8 inches long only.
H985 Inside dla. 2% in. 29¢
H986 Inside dia. 3 in...
H987 1lnside dia, 3% # 42
H988 Inside dia. 4 in
MAGNET WIRE
Prices quoted are for 8 oz. spools unless
otherwise stated. Prices are prepald.

Double| Enam-| Wire Sis’!fl:°
eled | Size !

Green
H991

PANEL MOUNTING VARIABLE
o CONDENSERS
.ll*- These are especially high
vl grade condensers and we
guarantee them be me.
chanically and electrically
perfect. I'ine Dolished end
plates of heavy bakelite.
Shafts % inch diameter.
e Sturdy, heavy aluminum
alloy plates perfectly spaced to Insure
smoolh, even reliable capacity. Dial and
knob on vernicr type. No dial on plain
type. Our low Drices save you mioney.

No. | Max. |_Plain Type , Vernier Type
Plates| Cap. | No. | Price | No. | Price
3 : §.58

5 .97
11 |.00025 1.13 | H825
17 |.00035 1.20

23 |.0005 1.27 | H824 2.30
43 o0t 1.40 | HB26 2.45
LOW

LOSS VARIABLE CONDENSERS
The latest tyne coudensers.

Reduce currcnt losses in-

creasing efficlency of set.

Heavy aluminum plates.

Vernler type has single

vernier plate controlled

by lever. % inch shaft.

8 inch dial required for

vernier type.

No. | Max,
Plates| Cap.

11100025

$1.95

Plain Tyge
No. | Price

H836 | $1.90
23 |,0005 | H837 | 2.12
43 1.001 H838 1 2.90
LOW LO0SS VERNIER VARIABLE
CONDENSERS
H827 .0002 M.F. Each $1.95
=HH828 .0005 M.F. Each 2.30
1 M.F. "Each

DUBILIER MICADON TYPE 60l

H507 .0025..
H508 .003.. .40
H509 .004...
H510 .005. . .48¢c
HS511 ,006...60¢

DUBILIER MICADON 60/1G
Same style condenser as above
with mounting for tubular grid
leak. No grid leak included.
H581 .00023, Ea.

H582 .0005. Ea, .........

DUBILIER MICADON 60IT
Consists of a Type 601 condenser g
with brackets designed to fit over
terminals on audio frequency
--ransformers.rglndlng Posts. etc.

mfd,

H583 .001 400 @ S
H584 (002 mrd:.46¢ " 'F585 10025 mrd. .40c
FRESHMAN MICA

H5{

=

H315 a
H519 .01 ..
H520 .005 H529 ,015..

FRESHMAN VARIABLE G
H177 Back of panel style 59¢
H178 Back of panel style
with .00025 Condenser... .79
H17| Base mounting type
with .00025 Condenser.,..79
C R L VARIABLE GRID LEAK
H173 Without condenser but
arranged to take any standard
. grid_condenser ’

ser 1.3
Turning knob varies resistance
from % to 8 megohms.
BRADLEYLEAK
Latest improved type. :
H168 Without condenser, Resist-
ance % to 10 megohms ..$1,74 §UZ=K
H169 With.00025 condenser (.95 %Ll
TUBULAR GRID LEAKS AND
CONDENSERS 1

Cut shows leak or
condenser mounted,
but all parts are i
priced separately,

HB849 Gridleaks (can b
601G il

rating. Extremely

low dielectric losses. Indepen-

- dent friction vernier control
insures perfect positive adjustment. 4 in.
shaft. No dial included. 3" dial required.

ENCLOSED VARIABLE CONDENSERS
. One of the best made con-

40z. 2.60

COIL WINDER

F
H548 Each ..531.90 I
Yor the set builder. Makes
better coils in less tiwme, saves Y
its cost in short time. Clamps "'_56.
to table or bench. Has three J
adjustable fingers to lwold
-

tubes up to 4 inches diameter.
8Spring in handle Drevents un-
winding of coil when tension is released.

CO0To COMPACT VARIOMETER AND
| VARIOCOUPLER

H408 Variometer. Ea $4.10
H409 Variocoupler. La... 4.35
Small in size. Ilighly efficient.
Unequaled for portable sets.
Variometer measures
inches.
27%x3x
3%. Moulded bake.

lite forms. Silk covered wind-

Table or panel mount-

ng. 3% inch shafts. Range

200 to 600 meters.

: SWITCH LEVERS

Very neat Ppolished composi-

tion knob. Exposed metal parts

polished nickel finish. Fitted

with panel bushing and two

set nuts. A high grade switch,

134 inch radius.

H381 With hlack knob. Ea.!4c

H382 With mahogany knob. Each...,.18¢

INDUCTANCE SWITCH

H285 Price including knob and

dial si.i8
Mounts switch points and con-
tact lever behind panel. Only
one hole necded to mount. 12
switch points, any number of
which may be used.

ENCLOSED DETECTOR
One of the finest crystal detec-
tors on the market, supersensi-
tive galena crystai enclosed in
heavy gluss shield. Quick, posl-
tive adjustment. Iirass Darts

9 polished nlckel finish,

H730 I

. Pach
GALENA DETECTOR
Easy fine adjustment. Crys-
tal mounted in cup. Moulded
base and knob. Brass parts
polished nickel finish. -
H732 Each

FRESHMAN
H760 Each. 0
A double adjustable crystul de-
tector esbecially suitable for re-
flex and other sets reauiring a
high grade detector. Ior front
or back of panel mounting.

DETECTOR CRYSTALS
H736 Galena, Arlington tested. piece (9¢
H738 Siiicon, Arlington tested, piece (9¢
H735 Tested Galena, Mounted, piece
H737 Tested Silicon, per piece......
H739 Genuine million point crys
H733 Meteorite crystal. Each..
H734 Silver Clay crystal.
H746 Dutec Crystal. Each

SPIDER WEB COILS
H290— 25 turn 39¢ H292—50 turn 47¢
H291— 35 turn 42¢ H283—75 turn 54¢
H294—100 turn. Each 680
A new popular type of inductance of high-
est_efficiency. Lowest distributed capacity
and lowest high frequency resistance. Flym
green silk windings with mounting strips,

H293 Form for winding spider web
coils

STANDARD BRAND FIXED CRYSTAL
DETECTORS

The latest developments in Crystal Detee-
tors, Give better results and more reliable
than old style. Used in Reflex circuits
H742 Grewol Detector. Each.......$1.10
H743 B Metal Detector. Each....

H744 B Metal Crystal. Each.

H747 RW Detector
H749

H750

Rigld. accurately
spaced  aluminum _ plates.
Formica ends. Engraved "
scale. Knob and pointer,

HB068 43 plate .001 $2.80
HB808 21 plate .0005 2.45

COTO 'VARIABLE CONDENSERS
H784 .00025 mfd.
H785 .0005 mfd. ..
H786 001 d. .. 4.98
. An unusually high grade
condenser.  Copper plates,
soldered connections, Low
loss type. Friction type
= vernler controlled by sep-
arate knob, Complete with dial.

SIGNAL LOW LOSS VERNIER
VARIABLE CONDENSER

H8C2 11 plate .00025 $3.75

HB03 17 plate .00035 3.

H804 23 plate .0005

H805 43 plate .01

A condenser with many new, original fea-
tures. Plates are brass soldered together.
Hard rubber fnsulation. Friction drive ver-
nier. Knob, pointer and etched metal dlal
for front of panel make striking appear-
ance. Tigtatl connections. Rrackets on 17
anﬂ 23 plate for mounting radio frequency
cotls.

REMLER VARIABLE CONDENSERS
0 HB820 .00035 mfd. Ea. $4.25
H821 .0005 mfd. Ea. 4.25

A new type of condenger.

Each set of plates mounted

- on  separate shafts which
ey are geared

Complete revolution of dial varies capacity
from ailmost absolute zero to maximum
rated. No other condenser has such a range.
This feature especially adapts it to super-
heterodyne and other sensitive circuits,

ACME LOWEST L0SS CONDENSERS
H810 Fach........ ves..$5.65
Designed by Acme engineers £
for long service and eficient ,.'J_r_-
operation. Losses reduced to Bl b
& minimum. Rotor plates supe g iF= I
ported on cast aluminum shaft
Enclosed in dustprodf cellulotd
case. Friction vernier with knob. 3 tnch
shaft. Requires 3 inch dial. One size only.
Maximum capacity .0005 mfd.
STANDARD JACKS
H387 Oven clrcuit jack.
H388 Two circuit jack. Each 28¢

Well made, durable, smooth working, nick
el finished frame. Well insulated.

Resls‘tunces %, ) 1,

fecify r
H831 Grid and Plate Condenscrs. Ea...29
Capacities 000025, 0001, .00025, .0003,
Specify capacity.
Mounti
HB840 Single. E;
H842 Double, Each
HB44 Trinle. Each . .3
SUPERIOR RADIO JIACKS

Finest grade jacks,
- lmntrored desiizn. \&

es materials.
Phosphor bron z e@—-—"‘_ﬁ_—— 1
sbrings. Silver con-
tact polnts.  Nickel finish.
Panels 1§ to % in,
H390 Qpen circuit.
Closed circuit.  Each -39
Two circuit. Each 49¢
Single circuit filament control. .46¢
Two cireuit filament eontrol....5%

NEW STYLE JACKS

Single circuit. Each...24c

Double gircuit. Each...49¢

Occupy less space than other jacks.

Dinding posts, soldering unneces-

sary. Well made, durahle smooth
working.  Well insulated.

" CORD TIP JACK
H389 Pair ! s
[Eliminates expensive jacks and
nlugs.  Mount on panel gnd
insert headset or loud speaker
cord tips. Nickel finish.

JACK SWITCHES
Compact and dug-

;}Jle l;adlo switehes, J'ﬂ-_—"_"ﬂ=
ount on panel —
=

Mount on
.32¢

nished comp1ete
with On and Off name plate, knob and
pointer.

H280 Two springs, Usually used ag A’
battery switch. Each 57¢
H281 Three springs, For switching from
long to short wave, from one battery to
another, ete. Each

RADIO SWITCH
H287 Each
Cuts current on and off in-
stantly by a push or pull.
Very neat. Well made. Durable. Saves
tubes and batteries.

SUPERIOR RADIO SWITCH

H283 Each......covvennn. 25¢
A switeh fully equal to any‘@
on the market at a Pprice Ty
sbout half what is usually agk- =i
ed for a switch of anywhere
near equal quality. & b
== ONE HOLE MOUNT
i ==4g32 Each..., 20¢
!Only a shaft hole need he
=idrilled in panel for mount-
ing variable condensers when

using thls device. Saves drill-
l;l§ Permits secure adjustment in any po- ¥
gition.

House. Beware of

Chicago’s Original Radio Supply

imitators
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RAWIK STANDARD RADIO GOODS

VACUUM TUBES
Standard Brands—Cunningham,
Radiotron. Every one guaranteed
new and perfect. We will ship
brand in stock unless you spe-
cify  otherwise,

H (05 Detector UV200. caog.s 59

H112 Amplifier, UV2014,
C301A, Each ......c...-e 3.59
K118 5.Watt Transmitter. 7.70
Hio7 WD11, C11. Each.. 3.59
Hi0l WDI12, Ci2, Each.. 3.5%
Hi102 UV199, C299. Each. 3.59
ADAPTERS

To use dry cell tubes in standard
base sockets simply insert one of
these adapters in the socket.

H104 For 199 or 299 tubes....34c
H109 For WD11 or Cl1 tubes 42¢

SOCKET
HI36 Eacheeocoroenconce: 32¢
Genuine moulded brown bake-
lite. Contact springs make
firm contact with tube. TFor
C11 or WDI11 tubes.

BAKELITE SOCKET
H140 Standard base ..2%
H141 UV199 base ....29¢
Moulded of genujne red
brown bakelite. DBindinz
post connections. Strong
contacts. Real values.

EXTRA STRONG SOCKET
H142 Standard base ....38¢
HI138 UV199 base ......38¢
Extra heavy. Square base
Double reinforced contact
springs. For standard base
tubes. A wonderful value.

PANEL MOUNT SOCKET
HI143 Each..oc.cseneese 42¢
The best socket value ob-
tainable anywhere. Ixtra’
heavy, moulded, genuine
brown bakelite. Double re-
inforced contact syrings.
Will mount on panel behind
rheostat. Standard base.

THREE GANG
H144

=

SOCKET

a
Extra heavy,
| genuine brown bakelite,
Takes three standard
base tubes. For base or Danel mounting.
Double reinforced_contact springs.

METAL TUBE SOCKET
HI34 Each.....coovrousne 25¢
Nickel plated brass tube set
in begt grade composition
base. Plainly marked binding
posts. An excellent value. .

STANDARD TUBE SOCKET

H150 Single Gang...76¢
HI53 Three Gang..$2.25
Bakelite base. Polished
nickeled tube. Highest
quality socket on the mar-
ket. Best insulation. Posi-
tive contact. Marked ter-
minals. For base or panel
mounting.

H(igSSHIIG%NBBASE SOCKEs'g
080 ooveeees o
HI46 Standard Base ....75¢ o
Moulded of high insulating é“‘;\ \\
material. Sbonge rubber base. FRSLERG
Non microphonic. Plainly puees )
marked binding Dost connec- NGRS
tions. Neat and compact.

BINDING POSTS
Brass, polished nickel finish. Washer and
8- . screw extending 5% in.

H370 Large|H376 Large
size — barrel |size with hole
and knob % |for phone tip
r wire.
«+.70¢ (Dozen ...80c
H372 Smaller |H378  Small
size barrel and knob | size with hole for
9-16” long. Dz. 50¢ |Dphone tip or wire.
Dozen ..... ees..350

LETTERED BINDING POSTS
H375

l._

]

5 ered
. as shown in illustration. Eliminate
engraving. ImDrove appearance.
Sold in sets of eight only.

COMPOSITION TOP
T

H374 Dozen 45¢
Composition top, nickel plated body.
6/32 screw with washer.

SWITCH CONTACT POINTS
Brass polished nickel finish. Have %
H‘és‘;ng size 6/32 screws and two nuts,

Dozen....10¢ Hundred....75¢
Thousand $6.75
Solder Lugs te Fit Contact Points
Also for connecting wires to bind- w
ing posts, ete.
H365 Dozen....8¢  Hundred....30¢
SWITCH LEVER STOP
Brass polished nickel finish.
H386 Dozen...f{8¢ Hundred...$1.05

THE PRICES QUOTED DELIVER

THIS GUARANTEE PRCTECTS YOU—
must suit you in every respect.
the goods at once and we will refund the

YOU SAVE MONEY WHEN YOU BUY FROM uUs
WE PAY TRANSPORTATION CHARGES IN U. S. EAST OF THE ROCKIES

FAST SERVICE—TRY US

If you are not satisfied with your purchase return

THE GOODS TO YOUR DOOR
AND BE CONVINCED

Examine the goods we ship you. They

price you paid.

SUPERIOR RHEOSTAT
Ht47 6 ohm . 6
H148 20 ohm
Hi49 30 ohm .
One of the finest
pave ever seen at a price that
makes it the best value ob-
tainahle anywhere. Genuine bakelite base,
Teautifully shaped black bakelite knoh
with white arrow. Single hole mounting.
A rheostat you will be proud to have in
your set.

OUR SPECIAL A. F. TRANSFORMER
~ H549 3 w0 1 ratio..$2.25

y H550 5 to 1 ratio.. 2.45
In quality of tone and
volume of sound, the
things a transformer |is
built for we Euarantee it
to equal or surpass any
other transformer. Neat
Carefully made.  Fully

in appearance.
mounted with plainly marked binding post
connections. Wonderful results on one, two
or three steps without distortion or howl-

FILAMENT CONTROL RHEOSTATS |jng A quality item In every respect.
HI32 6 ohm. Each OTHER STANDARD BRAND AUDIO
mz‘-’ 230 ohm. ‘I?:“}‘ . FREQUENCY TRANSFORMERS

Igl 0 ohm ‘?cl....;sc Fresh, Clean Stock_in Orizinal Containers.
H B5 8 ol:lm &?ﬁ‘“' iac L% K587 Thordarson Ratio 3% to 1 $3.30

est grade. i glve H588 Thordarson Ratio 8 to 1....... 3.70
{eal service’. Durable and H589 Thordarson Ratio 2 to 1....... 3.95
i::z“ngnsen g‘iian? et resl;‘t‘- - L ﬁll ﬁmer-can lg :g } Sll:iieﬂ:g ggg

. . 2 . n shiel .
Tapered polished black knob 1%” diam. Hggﬁ A“ A;::,::ig 3 to 1 shielded 3.60
Potentiometers.  Match above rheostats. | H534 All American Push Pull. Each 5.10
Same high grade construction. K591 Modern 10 to 1. Each......... 4.50
HI51 200 ohm. Ea.45c H152 400 ohm.Ea.52¢ | H582 Modern Push Pull, Pair A
X . 226. h. .45
FROST METAL FRAME RHEOSTAT nggg E‘:gee::i 1;‘1?). (23’)6 Ea:lﬁl 6.35
HI61 6 ohm plain ..... s50¢ | H712 Radio Corp. Bach.oovovooooen 5.70

HI162 6 ohm Vernier 65¢ TRICOIL R. F. TRANSFORMER

H163 385 ohm plain ..... 500

H164 35 ohm vernier ...65¢
Nickel plated brass frame.
Bakelite knob. _ 8ingle hole
mounting. Smooth action. Potentiometers
to match ahove rheostats. .

H165 200 ohm..50c H166 400 ohm..50¢

AMSCO RHEOSTATS
A complete line of rheostats
and potentiometers of - the
highest quality. Bases and @
knob are genuine bakelite.
Flange and arrow on knob
rélvo :'::meueﬂect as a dial

mooth action.

K225 Plain $.85 6 ohm H228 Vernier §1.28
1228 Plain 1.05 20 ohm H229 Vernier 1.49
K227 Plain 1.10 30 ohm °

Potentiometers to Match Above Rheostats
H230 250 ohm.$1.10  H231 400 ohm.$1.30

HOWARD RHEOSTATS
A well known line of rheostats
and potentiometers that is giv-
ing very satisfactory service to
its users. Complete with knob
and pointer.

H21t Plain 85¢ 6 ohm H2I2 Vemler S
K213 Plain 85¢ 25 ohm H214 Vernier
H215 Plain 85¢ 40 ohm  H216 Vernier
H217 200 ohm DPotentiometer

1.25

H347 6 ohm Midget rheostat .

H348 25 ohm Midget rheostat 0

349 10 ohm Midget rheostat a0
Single Hole Mounting Type with Dial

1350 Plain 85¢ 6 ohm H351 Vernier $1.25
H352 Plain 85¢ 25 ohm  H353 Vernier 1.25

H354 Platn 85¢ 40 ohm  H355 Vernier 1.25
H356 200 ohm Potentiometer....... 1.30
H357 400 ohm Potentiometer. . . 169

BRADLEYSTAT and BRADLEYOMETER

H208 Bradleystat. Each ...$1.74

Latest improved type. Can be used

with all types of tubes.
Bradleyometer

H209 200 ohm. Each.......$1.89

H210 400 ohm. Each....... 2.89

ACME POT-RHEO.

A rheostat and potentiometer
combined in one unit. Does
the work of two separate Instru-

.Eacl
Acme transformers are well

This transformer will pro-
duce wonderful results in any g
type of regular or reflex ra-

dio frequency circuit. Perfect for one, two
or three stages, Compact, convenient form,
easily mounted. Range 175 to 600 meters.

A DUBILIER DURATRAN

'ﬁ'\:\? H562 Each ceeein.... $3.48
S A high grade, efficlent radio
E frequency transformer that
will give excellent results
Range 220 to 550 meters.
AcMEATRANSFORMERs

H553 F. Transformer.
Each $3.95

known to every radio fan.
Made of hest grade mate-

rials. Will give excellent
serviee,

ACME R. F. TRANSFOR
T T 1] H565
=N

MERS

R2  First
Stage. Ea. 33.95
H566 R3 Second

Stage. Ea. 3.95
H567 R+ Third
Stage. Ea.
ERLA REFLEX PARTS
Genuine Erla Parts
H599 Selectoformer ......... $3.95

H578 No.1 Reflex Transformer 3.95
H579 No.2 Reflex Transformer 3.95

H597 6 to 1 Audio'
Transformer ...$3.95

H598 3% to 1 Audio Trans-
fOrmMer ..oeoveiececons $3.95

H740 YTrla Crysta)
Detector 89¢

RESISTANCE COUPLED AMPLIFI-
CATIO

H570 1st Stage Unit $§2.30
H571 2nd Stage Unit 2.30
H572 3rd Stage Unit 2.30
Amplifies without distortion.
Replaces audio frequency
transformers using same cireuit. Each unit

for

ments. 300 ohm potentiometer. d
3 { a mounting with condenser, gri
#1237 With 6 ohm rheostat........ s2.60 | ComSIsts of & B0 e of proper value
H238 With 20 ohm rheostat........ 2.69 | pest results.
AMPERITES FAHNESTOCK CONNECTORS
Eliminates rheostats on

amplifier tubes where ad-
justment 1is Dot _critical.
Automatically adjust re-
sistance according to flow of current,

keen-
ing tubes at proper point for maximum

efficiency. Complete with mounting.
For UV201A or 301A tubes.....
H222 For UV200 or C300 tubes..

H223 For UV109 or C299 tubes ..95¢
H224 For WDI1 or C11 tubes .......95¢

TINNED COPPER “BUS BAR” WIRE
Size 14 tinned copper wire. Tor wiring

e

H367 Double H36B An-

H366_ Sin-

gle Con- Connector. Dozen tenna Con-
nector 39 nector.
Dozen [8¢ Each ...8¢

Handy and convenient for connecting wires
or making connections on binding posts or
other parts of instruments. Wires held
firmly in spring grip but may be instantly
removed.

RADIO “BAKELITE’” PANELS
We supply genuine Bakelite, Condensite
Celeron or Formica, all of which have prac-
tically identical properties. Machines well
without chipping. Won't warD. Waterproof.
One side has attractive natural Doiished
black finish which can be sanded and oiled.
Other side mahogany finish. Either side
may be used as front.

Panej | Y7 thick 8/16"thick| 14 "thick
Size Art. Art. Art,
Inches No. Price |[No. Price | No. Price
1 H450 $.55 | H460 $.89 | H470 $1.15
6x10% | H451 .85) H461 1.10 | H47! .60
7x14 H458 (.38 H468 (.73 | H478 2.35
7x18 H453 1.78] H463 2.27 |H473 3.15
7x21 H457 2.05] H467 2.65 | H477 4.10
7x24 H459 2.42] H469 2.97
7x26 H462 3.25
9x14 H464 2.35 [H474 3.15
12x14 H465 2,97 |H475 3.98
12x21 H466 4.25 |H476 5.70

RUBBER COMPOUND PANELS
Made of a special compound having a Tub-
ber base. Equal in appearance and in ali
essential points to any other class of
panels. Fine smooth polished finish. Can
be drilled or cut without chipping. Guar-
anteed not to warD and to _be a perfect
insulator for radio use. hSmoo.th. clean

edges, Thickness 8/16 inch,
Black Size Mahogany
Art. No. | Price | Inches | Art.No. | Price
|—r
H4st | § .70 710 H493 $ .85
H482 .85 7x12 H494 1.00
H483 1.00 7x14 H495 1.20
H484 1.25 Ix18 H496 1.50
H485 .40 7x21 H497 1.65
H486 1.70 7x24 H498 1.95

,QOMPOSIT(I',ON DIA.ES‘

als
in one piece of polished
composition. 2 inch size
has 270° scale marked 0
to 100 finely engraved in
contrasting white enamel.
4 inch size have
scale marked 0 to

Shaft Mahogany

Diam.|_ Size| No. Price
27 |3/16 | H926 19¢
H922 [ 2" 1/4 H927 19e
H923| 220 3”7 13716 | H928( 26e
H924 22¢ 3” 174 | H929| 26e
H9251 27¢ 4" 174 H930| 32¢

GENUINE BAKELITE DIALS
H93! 2 in. Diam. for 3-1¢ in. shaft
H932 2 in. Diam. for % in. shaft.
H933 3 in. Diam. Tor 3-16 in. shaf
H934 3in. Diam. for % in. shaft.
H935 4 in. Diam. for % in. shaft.
Moulded in one piece of genuine

. & L
bakelite
in polished black finish. Finely engraved

geale in contrasting white enamel.
grip knob that fits the fingers.
rade dials for good sets. Match Derfectly.
SUPERIOR VERNIEZR ADJUSTER
(]

Sure

nier’” engraved in
Spring adjustment,
not be disassembled
mounting. Easily installed.

VERNIER DiAL ADJUSTER

MHM ) N ..14e

| Eacl .
Easily Installed at edge of
dial, gives finest vernier adA-
3 ¢ + ind

0
great value. Polished black knob.

UNIVERNIER CONTROL DIAL
HO!8 For 3-16 in. shaft. silver
dial, black knob . o si.

Replaces ordinary knob or dial.

Gives perfect vernier control on condenser,
variometer, variocoupler, tickler, ete. Post-
tive easy actlon. Looks fine. sily in-
stalled.  Especially desirable in tuning
neutrodyne sets.

BEZELS
Finest quality, Fit any thickness panel.

Size|_Wickel |_Black _) Gold _
tn. | No. Price] No. {Price} No. |Price ,
k7Y H904| 15¢(HI07 16| HOIO 286
t |Ho05| (5¢|Ho08 | 16cjHIII] 28e
1v, K906 15¢/H909 16e! HII2 280
PANEL ENGRAVINGS
HO37 Por 86t ...ocooncrieraone veeool98
A complete set of transfers in neat white

Jettering for marking connections, dials,
ete. Easily applied in a tew seconds.

like real machine engravings, contrasts |
neatly on black or mahoEany panels. Plenty
of titles for the largest set.

::]'.sa.ﬂmlzest size for neat job and easy . PiCOPPER FOIL
H957 Round. Ten feet for .......... 12¢ Thin ce;npe:cefo}i'.f;);"siﬁiiidfﬁ """ g
£ panels.
H958 Square. Ten feet for.......... ¢ | o inches wide. 2 feet long, .005 in. thick.
SPAGHETTI INSULATED BUS BAR WIRE

For covertng connecting wires in sets.
For size 12 and 14 wires.
H95% Finest quality braided and satur-
ated with best baked lustrous transparent
insulating vamish, 3 feet for ......... 19¢
H956 Best quality braid and covered with
black insulating compound. 3 feet for..9¢

Tinned copper bus
highest grade vamished covering. 5 pieces,

H959 Package of 5 30 inch Dieces. .. .49
wire frsulated with

one each color—yellow. brown, black, green
and red. Using different colors makes
tracing of circuits easy and sure, neater

and lower cost.

BRASS ROD
Supplied only in 8 inch lengths.
H96! Threaded 6-32, per 8 in. length Ge
H963 Threaded 8-32, per 8 in. lenith 8¢
H965 Solid 3-16 in., per 8 in. lenzth 6e
H867 Solid 4 in.. per 8 in. length... 8¢

DIXIE SCREW ASSORTMENT
screws

H960 100 pieces
nuts  ....a-een
Contajns screws
and style needed for assembling
any radio sef.

and

‘ 0 Chleago’s Original Radlo Sup-
L4 ply House. Beware of Imitators.
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CABINETS
Fine looking cab-
inets solidly Dbuilt.
Elegant h a n
rubbed dark ~ ma-
. hogany finish. You
will be proud of
your set mounted in —— T
one of these cabinets. Hinged tops. Mront
rabbeted to tuke panels. Panels not in-
cluded. Inside depth 7 inches except 9x14,
12514, 12x21 which are 10 inches deepn.

Panel | Art.| Price || Panel | Art.] Price
8ize | No. | Each || Size | No. | Each

6x7”  |H420) $1.95|1 7121”1 H425) $3.25
6x10%”|H422] 2.45|| Tx24”] H426|
Tx10”  (H421 Tx26"
1H424 9x14”

7x12"
7x14” 1H423 12x14”
Tx18” [H426 12x21”
BASE BO FOR CABINETS
Fasten to bottom of panel and fit inside
| cabincts. 3¢ inch thi inches wide.
Art. |Length| Price Lenoth| Price
No. |Inches| Each Inches } Each
H435 | 6% | 25¢
H436 | 9% | 270
HA437 | 1iY5 | 29
H438 * 13%; | 3ie

DE LUXE CABINET

35¢

The finest quality cabinet.
furniture worthy of the best set. Made of
genuine solid  walnut in  elegant hand
rubbed brown finish. Top has piano hinge
and lid support. Feet at base add to strik-

| ing aPpearance. Inside denth 9 inches.

Panel | Art. | Price || Panel | Art. | Price
Size | No. | Each Il Size | No. | Each

H4l5| $8 90 7x26 | H4471$10.85
H446 | 9.50 7x36 | H448( 13.5¢

A piece of

7x21
7x24

Complete Sets of Parts for Popular Circuits

Only high grade parts are used in these sets and each part Is guaranteed to be per-
fect. Each one of these circuits has been tried and suecessfully operated under many
different conditions. The detailed instructions and.diagrams supplied with each
set make it easy for any one without previous experience to build an outfit that
will give most satisfactory results. Parts supplied are for UV20(A or C30IA tubes
throughout. If dry cell tubes are to be used specifly type of tube In order and cor-
rect parts will be furnished without additional cost.

PARTS FOR 5 TUBE HAZELTINE NEUTRODYNE CIRCUIT

Bl -?//.//ﬁ:'

| Complete set parts, including
.+ 44 mahogany finished cabinet $33.50
All the parts needed to build this
circuit which is the leader of all cir-
cults today. Tunes thru interference.
Easy to find stations once they have
been located. DBrines in distant sta-
tions on the loud speaker in clear pure
tones with wonderful volume. KEssen-
tial parts licensed under Hazeltine pa-
tents. Genulne bakelite panel 7x24x
Complete instructions furnished for nssemlglng
ote

3/16” drilled veady to mount parts.
and wiring. With these parts you can easily build a high grade set at low cost.
our price is prepaid.

PARTS FOR 8 TUBE SUPER HETERODYNE CIRCUIT
by
|//
|
=

H884 Complete set of Darts without cabinet $57.95

Oue of the newest circuits. Produces nd results when properly handled.
This set requires careful construction and tuning and we only recommend it to Dersong
who have had some experience tn building sets. Designed to be used with foop.
Jirings in Qistant stations thru any interference, with good volume and with unusually
clear pure undistorted tones. Best grade parts furnished throughout. Genuine bakelite
panel 7x36x3/18” drilled ready to mount parts. Instructt furnished for bling
and wiring. Price is prepald.

PARTS FOR 5 TUBE PHUSIFORMER CIRCUIT
H880 Complete set of parts, in-
cluding high grade cabinet. .$35.95
One of the easicst sets to build.
Itest results assured. Two stages
tuned radio frequency amplification

BLE
Haol Prepaid
Price, each, $8.25
Well made of
hardwood in fine
dark . mahogany
finish. Extra
strong. Top large
enough for any
set.  Shelf holds
all batteries and
| accessories. Draw-
. ers for tools and tubes. Just the thing for
the home or for displaying sets in stores.
Top is 18 by 30 inches. Height 28 inches.

COMBINED RADIO TABLE AND LOUD
SPEAKER

H903 Prepatd
price, each $19.95 .=
Holds set. bat-
teries and -acces-
sories, A very
fine loud speaker
with grille open-
tng fn front is
built Just under
the top. Speaker
h a s unusually
good  tone_ and
volume. Fitted
with genulne

d
wood with extra quality antique mahogany
finish. Tob size 29 x 15 in. Helght 29 in.

CONSOLE RADIO CABINET

H902 Prepatd

price, each $37.50

A high grade

piece of furniture.

Neat appearance.

Elegant finish.

Looks well among

finest furnishings.

Roomy compart-

ments hold any

set with battertes,

¢ charger and all

accessories. Can

be entirely closed

and locked. Very

accessible. Strong

durable construc-

tion. Paneled’

doors. Fine mahogany finish. Takes Danel

10x33 in. or smaller. 37 in. wide. 14 in.
deep, 42 in. high.

CABINET TYPE LOUD SPEAKER
H605 Prepaid price, =
$12.50

eac| 5

A fine loud-speaker

with a full rich tone

and unusual volume,

An&nllfyllng lch:l;bier |

and unit enclos n - e [

fine mahogany fin- T eg——

ished cabinet with silk backed grille front.
Very convenient and better looking than
most other types of speakers. A wonderful

J value at our price.

and two stages audio am-

plification. Brings in the distant

stations with great volume and

purest tones. Dest grade Darts

rurnllshed lhlro:[xghou;/w"(}gnﬂ:relg
r

!r’::cfymw'_'.',?&mxﬁgﬁm Complete instructions furnished for wiring and assembling.

Transportation prepaid.

ERLA REFLEX CIRCUITS

H8768 C ] parts, one tube set
74574 H877 Comblete parts, 2 tube set.. .
] H878 Comblete parts, 5 tube set 38.90
| These circuits have obened a new fleld In radio.
One tube does the work of three in an ordinary set,
two equal to four, three equal five. Crystal detector
improves quality of rebroduction, DPreserving the full
mellow tones of the original. KEasily hangdled, will
bring in distance well. All parts are exactly as
specifled in Erla circuits. Panels are drilled for
H easy assembly. One tube set has 6x7 panel. two
e eemeesee tube Tx14, three tube 7x18. Prepaid.

FRESHMAN MASTERPIECE SET
HB860 Comblete with tubes. batteries and accessories
as ltsted betow $97.00
A five tube tuned radio frequency set that brings in
distant stations on the loud speaker with remarkable
volume and excellent quality of tone. By careful
arrangement of apparatus a panel 7x21 inches is used
without crowding the parts. Engraved panel. Finely
finished cabinet of attractive design. Highest grade
parts throughout.
Our price includes the following: Set complete with
cabinet, five genuine C301A or UV201A tubes, 100
ampere hour storage ““A’’ battery, two 45 volt B’
batteries. one H6!3 speclal loud ker and 1
wire. insulators, lightning arrester, ete.
At our price this outfit is the best value obtainable anywhere. Note our price is
prepaid. The price quoted is all vou have to pay. Nothing else to buy.

consisting of

LICENSED NEUTRODYNE PARTS
—=3 H852 Licensed Neutro-
dvne Kit $14.95
Includes three licensed
Neutroformers, neu-

ing up neutrodyne set.
By adding other parts
4 neutrodyne set can be
built at low codt,
TUNED RADIO FEEQUENCY UNIT
H853 Each ... ..83.10
Toree for .... .. 825 '_'E_
Consists of radio frequency [| =
transformer wound on bake- [ !
Itte tubing and high grade "
variable condenser. For use in tuned
radio frequency circuits. Usually used in
sets of three. Condenser shaft 34" diam,
BALANCING CONDENSERS
ISR H854  Pair
Soid in pairs for neutralizing the capacity
in_two-stage radio frequency cireuits.
PARTS FOR SUPER-HETERODYNE
HB85 Raven Super- i
Heterodyne Kit $22.50 .
Consists of one oscil-
lator coil, one tuned
stage transformer coil
and three iIntermedi.
ate frequency trans-
formers. Cofl forms
and transformer cases
moulded of genuine
bakelite. Book on
Super-Heterodyne construction included.
REMLER SUPER-HETERODYNE PARTS
H887 Per set $22.00
Set includes one oscillator cofl, one tuner
stage transformer with condenser mountings
attached, three intermediate frequency
transformers, and wiring diagram. These
parts in eircutt recommended have been
buflt up _into some very satisfactory sets.
BRANSTON SUPER-HETERODYNE KIT
HB889 Per set o 82!|I(.50
Contains the special parts necessary for g
seven tube Super-Heterodyne set. an osefl.
lator coupler, one tuned stage transformer,
%)::‘OE l_slntaer(linedlnto rtadlo rreQufncy trans~
nd one antenna coupler.
layout and instructions inel ded Panel
LARGE CAPACITY FIXED
CONDENSERS
Tested for use in the new radio clreuits.
Metal cases. Soldering lugs for connec-
tions. Best materials. Carefully made.
H358 .25 mfd. 59 .5 mfd...$.65
H360 .1 5 H361 .2 mfd...I1.35
s — SPIDER WEB CO!L FOR
& e REINARTZ CIRCUIT
t_-. r. “= H296 Each $I1.10
: = A very unusual value. Made
of green silk covered wire.
i, spiderweb wound. 21 taPs so
e arranged that crossing avoid.
bracket permits various styles
Directions included. .

ed. Mounting
of mounting.

H862 Complete parts for one tube set
using the above cotl. 7x18 drilled srnnel
HB63 Complete parts for th ube
without cabinet. 7x21 panel .,

COCKADAY PARTS

H298 Per sct....$1.65

Couplete set coils for

Cockaday circuit. Prop-

erly calculated and made

to give best results in

thls new wonder circuit.

H276 Amplex grid-denser for Cockaday
Imbroved 5 tube cirenit... .$1.10
H277 48000 ohm genuin ’ Re-
sistances. Each oo 8103

H873 Complete parts for one tube set
using the above coil. 7x14 drilled panel.
Without eabinet .$10.25

Ci let: be set

MURDOCK FIVE TUBE NEUTRODYNE SET

H870 Complete with tubes, batterles and

accessories as lsted below $169.50

high grade, genuine five tube Neutro-

dyne set at an unusually attractive Drice.

Manufactured under the Hazeltine patents.

Best grade Darts assembled by skilled

workmen Insure highest efficiency. En-

graved panel and finely finished solid ma-

hogany cabinet lend richness and dignity

to its appearance. Easy to tune. When

station has been heard once and -record

made of dial setting you need only set

dials at same point and If station is broad-

casting it will he heard. PRrings in distant stations loud and clear on loud speaker.

Our price, which is transportation prepaid, includes the following: Set in cabinet,

five C501A or UV201A tubes, 100 ampere hour storage “‘A*’ battery, two 45 volt “RB*

batteries, one Magnavox M1 loud speaker and complete antenna equipment consisting

of wire, insulators, lightning arresters, ete. A high grade outfit for those who
want the best. Our price is prepaid.

FADA 5 TUBE KNOCK
H857 Without cabinet $49.00
Consists of all parts necessary to build
a high grade recelver cabable of receiv-
ing over_long distance. All Darts are
genuine Fada, well known for their high
quality and efficiency. Parts include a
genuine bakelite panel drilled and en-
graved, baseboard for mounting Dparts,
licensed neutrotormers and neutralizing
condensers (neutrodons) and all other

y parts. C instr

for assembling.

DOWN NEUTRODYNE SET

H874 parts
without cabinet. 7x21 panel.. . 18.75

ULTRA AUDION PARTS
H297 Each S.
Spider web wound of green
y silk covered wire. Four taps.
Produces wonderful results,
Fibre strips and wooden rod
and directions included.

for mounting

H86§ Complete set of parts for Ultra
Andion one tuhe set using ahove coils $7.95
HB866 Complete parts for-3 tube set $15.95

COILS FOR HARKNESS CIRCUIT.
H295 Per set of two..$!.95 by
-Green silk windings on gen-
uine bakelite tubes. Prop-
erly calculated to Live best
results.

=——"m

PHUSIFORMER

H546 Each , $6.85

A new device especially de-

signed for tuned radio fre-

quency circuits. Consists of

primary and secondary in-

ductively coupled coils con-

nected with variable con-

= denger, all enclosed in
moulded case with binding posts. Dial on
shaft of condenser. Size 4% in. square, 2
in. thick. Three units occupy small space
and ean be used to make up a very efficient

5 tube set at low cost.

THE BARAWIK CO.

Chicane’s Original
ply House.
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PRICESNOW ARE LOWER THANEVER BEFORE

STORAGE ‘A" BATTERY
The best battery
buy on the market. -
‘Guaranteed

three years. Made
of best new mate-
rials, Full capacity.
Try one of these
batteries_ for 10
days. If at the
end of that time
you are not fully
satisfled return it

and we will refund the purchase price. Note.
our DPrices are prepaid. Transportation
cost considered these are the lowest prices
obtainable. We deliver this high quality
battery to You for less than the cost of in-
ferjor batteries.

H194 6 volt. 60 amp, size. Each..$9.90

H196 6 volt. 100 amp. size. Each.. 3.25
BATTERY CHARGER
Connect charger to

110 volt 60 cycle light
socket and your bat-
tery charges automat-
{cally over night at a
cost of only a few
cents, Cord and
clips for connec-
tions included.

H201 For 6 volt battery
H203 For 12 volt battery.........

Noiseless Rectmar Buid Charger—King.

Tu Rectigol
HZIF:g‘; ::np $15. 95 H256 5 amp..$24.95
. .$7.60

Extra Bulbs.
H257 2 amp..$3.80 H258 5 amp.
HYDROMETER
HI90 Each ..eccconcesesese .48¢
Helps keep battery in better “shape by
showing exact condition.

BATTERY CLIPS
HI98 Two for ........
Clip onto storage bamry
terminals, lead coated. Make
positive non-corrosive contact at all times.

#A’ BATTERY CORDS
HI91 Per pair .....69¢
Two heavy insulated

stranded copPer wires 5
feet long. Battery clip
on one end and binding
post terminal on other end.
A Etliminate shorting of ‘A"

battery. Provide positive connections.

CONNECTING CORD SET
HIf92 Each....oovo.oovieienrnenannns
Five connecting cords with braid over nll
Each cord has distinctive colored covering.
Terminals for ions. Makes -

CE—TRY
THE

apparatus that will give superior results.
are lowest.

We Pay Transportation Charges In U. S. East of the Rockies

PRESERVE THESE PAGES—-ORDER FROM THEM AND SAVE MONEY
FAST SERV US AND BE CONVINCED

PRICES QUOTED DELIVER THE GOODS TO YOUR DOOR

OUR GUARANTEE PROTECTS YOU—Wae handle only the best goods, carefully

tested and checked by expert radio engineers.

Our goods equal or surpass the claims we make for them.
attempt to deceive or mislead. Our reputation for fair dealing is our most valued asset

You are assured of getting guaranteed
And while our goods are best, our prices
We do not

or Bank Draft for Total of Order.
tions are followed.

HOW TO ORDER—Write your Order plainly, state Article Number,
and Price of items wanted. Send Postoffice or Express Money Order, Certified Check
Prompt Shipment is assured when these direc-

Descrintion

BARAWIK QUALITY HEADSETS

H770 Per Set. 2000 chms

very best on the market.
an unugual volume.

finish with polished black ear pieces.
covered head band.

that you will be pleased with them.

STANDARD BRAND HEADSET"

These headsets have proven on rigid tests to be one of the
The tone quality is excellent with
The receiver cases are fine polished
Comfortable fabric
Supplied with §5-foot cord. These sets
were designed to sell for much higher prices than we ask,
and at our price are a wonderful bargain.

We guarantee

H772 Little Tattler Head Sets $2.60
H754 Baldwin Type C .. 8.95
H764 [Frost, 2000 chm . 3.30 | H752 Murdock 56, 3000 ohm....... $3.90
H766 Frost. 3000 ohm . 3.95 | H768 Brandes Superior, 2000 ohm.. 4.95
H751 Murdock 56. 2000 ohn 3.25 | H769 Brandes Navy, 3000 ohm..... 6.95

OUR SPECIAL LOUD
SPEAKER

H6I3 Each......... $6.75

Careful tests have proven
this speaker to be equal
in quality of tone and vol-
ume to most speakers ad-
vertised at $25.00 or less.
That’s a strong statement if
you bear in mind the price we
ask but we are so sure that
this speaker will Dlease You
that you can try it for 10 days.
1f you don’t like it at the end
of that time, return it and get
your money back. Beautifully finished fibre
horn, bell diameter 10 inches. Height 21
in. Handsome heavy base Drevents tipping.
Connecting cord included.

STANDARD BRAND LOUD SPEAKERS
AND

UNITS

H618 Brandes Table Talker........ $7.95
H610 Frost Musette. Black... .10.75
H616 .Atlas Loudspeaker .22.50
H620 Baldwin Loudspeaker ...22.50
HE603 Magnavox M4 Loudsnenl\el .21.00
H612 Mag R3 .29.50
H6I4 M1 d ker .26.50
H757 Morrison Adjustable Unn, 45
H755

Genuine Baldwin Type C unit 475
Atlas Unit. Each 0.75

RADIO SCREW DRIVER
CSSB==9 1945 Each...ce.e.snnns 0Oc
Small - screwdriver especially’ suitable_ for
radio work. Length 4% inches. lnsulated
handte.

LONG BLADE SCREWDRIVERS
H947 6 inch ....20e E-_—.__ =

H948 8 inch ..

H949 10 inch

Long narrow hlade makes it easier to get
in difficult places. Wood handle. Length
given 18 over all.

LONG NOSE_PLIERS

Tgm hE"i?i”i".fl' 0 0{30

e handiest p! ers or

V=== radio work. Made of fine

- hardened steel. Lenxth 5.

DIAGONAL JAW NIPPERS
HO72 Each-«.cuveeiueenrromaonsarnsn
For fine electrical work, made of hnrdened
steel. Cuts wire clean in tight places.
Length 5 inches.

HEXAGON NUT WRENCHES
H950 Set of 3...60¢
Handiest tool made
for tightening hexagon nuts. Fit nuts for
4/36, 6/52, and 8/32 screws. the three most
pobular radio sizes.

ANTENNA MAST FITTINGS
ﬁustsz For IA inch pipe. Per
R .00

Ht953 "For "1 inch pibe.
Set includes adjustable base to fit
. roof Dpeak or flat surface, center
guy wire fastening ring and top
cap with pulley for rope to
raise and- lower antenna. No
pipe included. Makes the in-
stallation of a first class an-
tenna stmple and inexpensive.

ANTENNA OUTFIT

H272 Each...cversieensarnsosananes $2.70
Consists of 150 feet stranded coPper an-
tenna cable, lightning arrester, four wall
insulators, two
lead-in, 25 feet insulated ground wire,
ground clamp and 23 feet connecting twire,

STRANDED ANTENNA WIRE
Cabled of fine copper strands. Very flexible.
High tensile strength, Rest for aerials.
H248 100 ft. coil 48¢ H249 500 ft. coil $2.30

SOLID BARE COPPER WIRE
Solid bare copper wire for aerials. leads or
wiring instruments. Size 14.
w&%

GROUND CLAM
H273 Made of soft copper %" wide with
Fahnestock connector. Fits any pipe % to 1
inch wldo. Each 8¢

NTENNA INSULATORS

H263 Rlbbed Porcelain in.
sulator, 2% in. long. Ea. 5ge
orcolain insa.  H263
lator—5 inches long. Each Ise

ANTENNA LEAD-IN
H259 .. .........c.......
Antenna wire i3 brought ln.
without drilling a hole. Place
on window sill and window can
be closed down tight and lock-
ed as before. Well insulated, |

Can be bent into'any shape. Made of
cobper strip Pproperly §

LEAD-IN INSULATORS
4270 For 4” w:lls
.42

The most Dractical
lead-in insulator for aerial wires. Small.
neat. effective, durable, Fits inch
hole. Securely locked by two ad bla nuts,

WALL MOUNTING INSULATOR
H2 62 Each

Gulvnnlzed

mounting. Lead- in
wire passes through center of porcelain in-
sulator and is kept away from Dossible §
grounds. Easily installed.

ing of both A and B batteries to set easy

with no mistakes in polarity or voltage.

‘Wil reach from table to floor or for use in

gly }yne cabinet. Does away with unsight-
wires.

PLATE CIRCUIT ‘‘B” BATTERIES
Reduced prices. A
leading standard brand
advertised to sell at
much higher prices.
No better battery
made. Longest service.
H IBO Small size 2 by
2% by 3% inches "2‘,§ volts. Each ....95¢
Ten fOr .oovveverivnnreivarne .$8.6
H184 Large size. 5 mps Size "3x4x6% "
22% volts. Each..$I. Ten for..$14.70
HI88 Large size. § taps Size 3x816%”.
45 volts. Each...$2.90  Ten for..$27.90
HI8! 22% volt. New upright
size 3x2%x5% _in. ‘Takes less
space in set. Each.......$1.50
H183 45 volt upright size 3x7x
| 8 in. Each $2.90. Ten for $27.90

“C"”” BATTERY
H186 4% volt C battery size dx
13x3”. Ka.42¢ Ten for ...$3.95

STORAGE ‘B"” BATTERIES
H202 12 cells, 24 volts
More economical thln
dry cell “’B** batteries
on sets using 9 or more i
tubes. Can be recharged
when run down. Capa-
city 2500. milllamperes. A high grade bat-
tery. Glass jars with rubber caps. Strong
moulded tray. Shipped dry so as to be
mailable. No Electrolyte included. If elec-
trolyte is not obtainable focally order below.

LOUD SPEAKER UNITS WITH PHONO-
GRAPH ATTACHMENTS
Make a loud lDeaker of your
phionograph. These attach-
ments consist - of a hikh
grade speaker unit arranged
to attach to tone arm of
phonograph in place of a
reproducer. Fit Vietor. So-
nora, Siivertone and other

| phonngraphs havlng gsame size tone nrsm 80

H602 Baldwin .......c.o0.vvvienen
H607 \Vestern Electric

PHONOGRAPH ADAPTERS
H771 Fits single unit to tone
arm. L | I T T T 39¢
H773 Fits any dcuble headset
to tone arm. Each...65¢
Convert your Dhonograph
into a loud speaker. Take
off the reproducer and re-
place with adapter and =
unit or headset. Such a combination will
equal or surPass in tone and volume many
high priced spealkers.

SUPERIOR RAODID PLUGS

[ — Both styles take two
sets of cord tips. Pol-

lished round barrels.

H397 With turned fibre barrel. Highest

grade obtainable. Each............... 44¢

H395 \With black moulded composition bar-

rel. Wonderful value. Each.......... 25¢

NEW STYLE PLUG

H40! Each.........

place but can be %

o
tached instantly without taking plug apart,
No screws to loosen. Bakelite bedy. Fits all
standard jacks. Best plug made.

Cords nro held ﬂrmlydln

BATTERY CHARGER

H205 Each......... $8.95
Recharges 24 or 48 volt
B batteries from 110 volt
60 cycle light socket ra-
pidly and_at practically
no cost. Keeps Dbatteries
in good condition.

BATTERY METERS
HIB9 Each..veeenunne.. 82¢

Reads 0 to 50 ‘volts, Aceu-

rately tells you condition of

“B** DBattery. Conventent

watch size. Testa 22% and

45 volt batteries.

H193 Combination meter ..........
Reads 0-50 volts; 0 to 25" ‘amperes.
“B* and “"A’" dry cells.

.30
Test

EXTENSION CORDS ==
H403 30 ft, ...... $1.95 @
Place loud speaker wher.

ever desired without moving set. Consists
of high grade receiver cord of length spe-
cifled with plug on one end and jack on
other to take DPIug on loud speaker cord,

5404 30 foot cord only No plug or !ack.
st.10

H405 Jack only fo T
cord. Bk T use with any extenslon

PHONE CUSHIONS
~ H774 Tair.............
iy !/ Made of soft sponge rubber.
W>Y Light as a fexther. Fit any
phones. Exclude all noises
and make wearing phones a
pleasure,

RADIO SOLDER SET
H538 Com-
eto ...830
for
solderinz radio
connections or for
general small re-
pair jobs. Con-
sists of soldering
eopper with handle, sal ammoniac, solder-

ing salts. solder and sand paper.

RADIO SOLDERING IRON

This guaranteed iron is exactly right for
radio work. A neat solid connection Quickly
and easily made. Oberates on any lighting
current 100 to 120 voits. 6 ft. cord with
attaching plug. Length 13 inches.

Heavier irons for general repair work.
Wonderful values at our prices.
H54¢ Medium size ..
H542 Large size ....

AUTOMATIC BLOW TORCH

Burns denatured alechol. ~ Auto-
in a few seconds. Easy to solder
joints in hard places. Lights with
a match, Burns 20 minutes on
one filling. 5% inches high, %
inch diameter cylinder. Works
fine with Tinol listed below.

SUPER BLOW TORCH
H544 Each... 9¢

=]

Burns denatured nlcohol Blowing
on ruhber (ube Droduces 8 hot
pointed flame. Lights with 2
match. Burns 10 minutes on one
filling. KEasy to solder joints in
hard places 3 in. high. 7% in. cy-
linder. Produces flne joints with
Tinol.

H969 Per tube...{9%

TINOL
form. Put a little on
the connection, heat

with a match, torch

or solder iron and you have a neat olecs
trieally and lly perfect joint.

ROSIN CORE SOLDER

H973 4 ounces

matically generates pointed flame |

PORCELAIN BASE SWITCHES
Fine white porce-
lain bases. Copper -

contacts and 1
Blades. Cun be _Ji il
used as antenna i o E
switches. .

H385 Single Pole Single Throw. Ea..20s
H383 Single Pole Double Throw. Ea..32¢
H384 Double Pole Double Throw. Ea..50e

OUTDOOR ARRESTER
H980 $1.24

Protect your instruments
with this lightning ar-
rester. Weatherproof
Bakelite case. Underwrit.
crs_approved.

JEWELL LIGHTNING ARRESTER
H98! Each............. 85¢
| A dependable protector, al-

ways on guard.

compact, \Veatherproof por-
| celain case. Easily fastened
| and connected. Underwriters approved.

SUPERIOR LIGHTNING ARRESTER
H982 Each......... 39¢
Porcelain block with

brasg binding posts. De-
pendable and effective.

COLLAPSIBLE LOOP
ANTENNA
H976 Each......... ... .53.80
A full size loop antenna 31 in.
high 28 in, wide into combact
case 18 in. long, 3 in. diam.
Well made. Flne looking. In-
sulated wire, extra flexible.
Suitable for use with any loop
gset. Case included. Quickly
get up or taken down,
i LIGHT SOCKET ANTENNA
1 HO78 Each.......o.oovinvens 97¢
Screws into any light socke
places the regular out door anten-
na. Very satisfactory for nearby
stations and under favorable condi-
tions will bring in distant stations.
Easy to install. No danger. Gives
clear reception with little static
interference. Ildeal for peoble in apartment
buildings.

MULTIPLE PLUG
| H402 Each.......ec00vuse 89¢
Attach any number of head-

sets up to four. Cords attached

or detached instantly without taking plug
apart.

THE BARAWIK CO.

Chicago’s Original
ply House.

Radlo Sup-
Beware of Imitators

www americanradiohistorv com
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A complete line of

a. FOR the broadcast listener FROST-RADIO
FROST-RADIO 2 offers the only complete line of parts
‘Pan-Tab Jacks. In™, and accessories of nation-wide reputation.
every desired type. Priced ¢
from 70¢.10 $1.60,, . If you plan to build a receiving set you will

find FROST-RADIO parts the most depend-
able you can buy, as well as the most value
for your money, and fully guaranteed.

Should you already own a receiving set you
will find a number of FROST-RADIO Acces-
sories that will improve its operation or
increase its service and satisfaction to you.
Among these items are FROST-RADIO Mu-

“The sette,and Musette Phonograph Attachment,
Srradivativa FROST-FONES, FROST-RADIO Jac-Boxes, Ex-

TauliyE - 3 ' tension Cords, Switches, Adapters, Protect-
of Radio”, FROST-RADIO

ors and Ground Clamps, to mention
only a few.

No. 140 Plug.
A 2-Fone Plugat a
right price. 60¢c. , .

. : .
10B FROST-R L. Musetle,
ick glinish, black % 12.50"
25 “RAL !
Silver fi black be X
‘No.13 -RADIO
hinish,

No. 651 Bak
Vernier Rhg}

Superb qu-ﬂmﬁ
smooth working,

$1.25.

FROST-RADIO N0 601

Metal< ﬁ'rame
Vernier,Rhes gtat

154 WEST LAKE STREET

NEW YORK CITY KANSAS CITY
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parts and accessories

Go to your local radio dealer today and
ask him to show you the complete line
of FROST-RADIC. This now includes
FROST-RADIO Musette, “The Stradivarius
of Radio;” Musette Phonograph Attach-
ment, FROST-FONES, FROST-RADIO Plugs,
Standard and Pan-Tab Jacks, Jack
Switches, Moulded Bakelite and Metal
Frame Rheostats, Potentiometers and
Tube Control Units,Jac-Boxes,Extension
Cords, Shock Absorber and plain Sockets
in moulded Bakelite, both single and in
gangs of three, Moulded Bakelite Adap-
ters, as well as FROST-RADIO Protectors,
Ground Clamps, and the famous Mussel-
man Selective Antenna.

A POST CARD ) No. 161 Agarngghum Shell
brings 48-page cat- FROST-{ 3 000 oh gy

-

£ FROST-RADIO Jac-
~ip Box, complete
as shown, $2.50.

FROST-RADIO ,
E;tegnsitg\zg%rd._ b
AT\
1] |
| |

e |

FROST-RADIO
No. 619 3-Gang Shock
Absorber Socket, Moulded "%,

Bakelite, $3.25.

CHICAGO, ILLINOIS.

CLEVELAND LOS ANGELES

e e
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- Build the Neutro-Reflex—

Complete

ALL ABOUT

TUNED RADIO FREQUENCY

FULL INSTRUCTIONS HOW TO BUILD:

&3 TUBE TUXID NADIO FREQUENCY RECEIVER

j @ b TN #SUTRODYNE mEcIVER
4 1 UM TUNID REFLEX ALCLVER A 1 TUSS TUNCD REGIMCRATIVE RECUVEA
A GALANCID WAVE ThAP

A TUNED CRTITAL AECKIVER
L— e s T T —

ABLISHED BY

Price

The Wonder. Circuit

The new Neutro-Reflex circuit makes three
tubes do the work of five. Why build a neutro-
dyne when the Neutro-Reflex does the same work
on practically half the number of tubes?

A complete kit for building the Neutro-Reflex
is shown here. With this kit comes a complete
instruction booklet. It describes every step in the
construction of this marvelous circuit. You can't
go wrong if you follow this instruction book.

This circuit gets the results on local stations,
brings in distance that is surprising, and gives the
same volume as the neutrodyne. It is a distinct
advance in radio receiving set construction.

Now manufactured
in three types, to
replace 43 plates,

23 plates and 11
plates.

No. 450 *“Rico”
Condenser .001
mifd. (43 plate I
capacity)

$1.75

No. 423 “Rico”
Condenser .0005
mfd. (23 plate
capacity)

$1.75

No. 411 “Rico”

Condenser .00025

mfd. (11 plate
capacity)

$1.75

All above types
without dial

1.50

THREE STYLES
.001 mfd. (43 PL.)
.0005 mid. (23 PL)
.00025 mfd.(11 PL.)

NEW TYPE

This
Replaces

This —

This condenser marks a revo-
lution in condenser building.
It is the simplest and most
practical type of condenser as
yet developed for broadcast
and amateur work. This con-
denser has been developed by
our engineers after consider-
able research work and has been pronounced
perfect by experts.

The “Rico” condenser weighs 6 oz.

The old style weighs 15 oz.

“Rico” vernier type has only one dial.

Old type requires difficult mechanism.

By means of this Tuned Radio Frequency outfit you
can also build the following: A five tube Neutrodyne
receiver; a tuned crystal receiver; a five tube Radio
Frequency receiver; a one tube Regenerative receiver;
a balanced wave trap.
We will send you the booklet “All
About Tuned Radio Frequency”
free of charge on receipt of a post-
card from you.
If your dealer cannot supply you use the coupon below
€6 ’” (1534
Rico” No. ‘6 Headset Now $2.95
FAMOUS
TRI-POLE
k. PULL

GUARANTEED
FOR
ONE YEAR 4§

Finest pair of Headsets made—DON'T PAY MORE
INSIST ON “RICO”

Our large Production enables us to give you the full benefit
of this unusually low price

IF YOUR DEALER CANNOT SUPPLY YOU USE THE COUPON BELOW

R EE L E L L EEEELEEEEEEEEEELEEEEELEEEELELEET)

. 1
Radio Industries Corp.,, RN12 4

]
! 133 Duane Street, N. Y. City.
1 .
1 Gentlemen: .

As my dealer cannot supply me, kindly ship me the follow-
ing material for which I will pay postman on delivery.

@]

=

=S
<

7]

=4

i)

=4

®
-

'-----------'------------------------------‘

\%’5

INDUSTRIES

CORPORATION

133 Duane Street . New York City
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The Tropadyne
Super Radio Outfit |

Greatest Distance,Superior ~ No- 350 PR SSSSiusssiasted
Volume, No Distortion. PRICE ¢ MMM“#M,:'M e
Positively Non-Radiating, $28.75 . m?,?fi.:'s':f:;r;w |
Six Tubes Do the Work CoR R

of Eight—The Only Super
Radio Set with Tuned In-

termediate Transformers L '- SHEEY
. - RQ\)ADYNE OUTF\T

COMPLETE. Avpayag

. ol
The Tropadyne

Pareute’
[ ey

AR

oF Euw 1 *OORETON N To toapa S MUSTRAND i,
S et endate SUPER M ADK) w:v‘:;s WONARFuL BETReRAs T
o /rod | Radio mm:\n\»,,“::: L m ? il
IndustriesCorp, WiDuanesy Ny G carr iy
S Nve BRI

RIEIE 1 Errmair

In the August, 1924, issue the Editor of Rabio NEws has this to say about the
TROPADYNE circuit: ’

“Here is a remarkable Super-Heterodyne receiver which we warmly recommend to
our readers. It has several new and unusual features. In the first place only six tubes
are used giving as much volume as the average 8 tube Super-Heterodyne. The selectiv-
ity of this set is unusual. Unequalities of the intermediate transformers have now been
done away with by tuning each transformer. After the transformer has been tuned it
can be leit this way, no further tuning being necessary. This system makes for
maximum sharpness and maximum volume. Another outstanding point of superiority
of the Tropadyne circuit is that it practically does not radiate. thereby not interfering
with othcr nearby receiving stations. Most Super-Heterodyne circuits, as is well
known, are powerful radiators.”

It is now possible to build a real Super-Heterodyne that not only exceeds
them all, but is the only Super-Heterodyne scientifically balanced. Heretofore
when building a Super-Heterodyne you either made or bought the intermediate
transformers. These newer matched as it is impossible to make two windings
exacily electrically alike.

While some firms are advertising matched or balanced transformers this is a
misleading statement because even though they are balanced ever so well, when
placing them in the circuit they become unbalanced automatically due to inductive
effects between transformers, lead wires, etc.

The TROPAFORMERS built according to the inventor's—Mr. C. Fitch—speci-

fications can be scientifically balanced by anyone. Each transformer is equipped
No. 351  wetents Pencinsy with one of our well kno“}rln condensers which is shunted across the secondary
The TROPAFORMER here illustrated is the of the transformer. This is the big secret of the TROPADYNE circuit and
only scientific balanced intcrmediate Super- accounts for its wonderful work. Once the TROPAFORMERS are tuned by means
Heterodyne transformer. It combines trans- of the shunt condensers they need not be touched again; the balancing is perma-
former and condenser, and cnables the trans- nent.
former to be tuned to the very finest degree. Any other technical information will be gladly supplied by us. We offer to
Once tuned it need not be touched again. Built the trade and those interested in building their own TROPADYNE Super-Hetero-
entirely of bard rubber. dyne the following:

The Tropaformer does away with special input
couplers, inaccurate, fixed by-pass condensers and

No. 350 Kit containing four TROPAFORMERS with shunt condensers,
tuner and one oscillator coil. Price complete with booklet giving full

inefficient, broadly tuned transformers. It may be - .

toned to any waveleagth from 2500 to 10,000 QiTECtiONS .+ uvvenineieierieeeneniaaaaans e Ceeeieee ... $28.75
meters, thus the advantages of either low or high No. 351 Tropaformer, each .......cciiveeiiviioiionennnens heeeennne o

= intermediate frequency can be had. No. 352 Tropadyne Bakelite Tuner, each .........cveviiiieiiionns 1.25

No. 353 Tropadyne Bakelite Oscillator Coil, each ............con. . 1.50

IF YOUR DEALER CANNOT SUPPLY YOU USE THE COUPON BELOW

lﬁ----------m---------------------------B:—.

: Radio Industries Corp., RN12
1 133 Duane Street, N. Y. City.
: Gentlemen:

@APTO‘ 1 As my dealer cannot supply me, kindly ship me the follow-

R\ /é/_:_’_,__,. : ing material for which I will pay postman on delivery.
INDUSTRIES oo eree e e s
CORPORATION :Name_ eiaeseseestaan eeanene 000000 a00 e sesecrsasens
133 Duane Street New York City | Address .ocoevvenenn.. veee City...o... e State
. v,

I L L L L L L L L L L L L L L L L L L L L L LAY
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Crosley
Head Phones

W Jﬁ Betterééc;%st Less

Radio
/ I ‘O COMBINE the two most desirable things in

radio—distant clear reception at the lowest pos-

sible price—there is only one radio receiver for
you. That is a Crosley.
When you listen in on a Crosley—no matter what the
price—you wonder, as thousands of others have, that
such exceptional results can be obtained, and so reason-
ably.
The answer is simple—quality radio receivers built in
quantity production. During the past twelve months,
we believe Crosley made and sold more sets than any
other manufacturer in the world. This is self-evident
proof of Crosley Quality and Crosley Performance.
Combined with Crosley excellence are such additional
advantages as selectivity, ease of tuning, simplicity and
beauty—all at the lowest radio cost.

THE CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
1222 Alfred Street Cincinnati, O. 4
Crosley Owns and Operates Broadcasting Station WLW With tubes and Crosley Phones $115.75

wWww ametricanradiohistorv com
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You can start with the one tube Armstrong Regenerative Receiver

at $14.50, without accessories—$22.25 with tube and head phones
—the lowest priced regenerative set on the market, and equivalent in
reception to many two tube receivers. Then as more volume is desired,
you can add to it at a very low cost.

C ROSLEY has made it possible for everyone to own a radio receiver.

Or, you can purchase the three tube Crosley Trirdyn Regular, which
has come through the summer period of comparatively poor reception
with colors flying—for only $65. In Special Mahogany cabinet to house
necessary accessories—$75, or the beautiful new Crosley Trirdyn New-
port as shown herewith, $100. The combination of one stage of tuned
radio frequency, with regenerative detector and reflexed amplification,
has proven beyond a doubt that the features of selectivity, volume and
ease of operation can be obtained with three tubes better than heretofore
has been possible with five tubes. We believe that no other set on the
market combines these features so well incorporated in the Trirdyn.

In addition there are the Crosley 51, the two tube Armstrong Regen-
erative Receiver that became the biggest seller in the world in just 24
days, price $18.50. This set will at all times bring in local stations on
the loud speaker and distant stations under fair receiving conditions.
Distant stations can at all times be heard with ear phones. The three
tube Armstrong Regenerative Receiver Crosley 52, that brings in distant
stations with loud speaker volume under practically all conditions, price
$30; and the Crosley 50 and 51 set in portable cabinets at $18 and $25.
These receivers, each in its own class, though assuring vou as good or
better reception than any other instrument of the same number of tubes,
are by far the least expensive ever offered to the public.

Before You Buy—Compare  Your Choice Will Be a Crosley
For Sale By Good Dealers Everywhere

Write for Complete Catalog

The CROSLEY RADIO CORPORATION

Powel Crosley, Jr., President
1222 ALFRED STREET CINCINNATI, OHIO
Crosley Owns and Operates Broadcasting Station WLW

Crosley Two Tube *
Model 51-P, $25.00
With tubes and Crasley Phones $36.75

Crosley Regenerative
Receivers are licensed
under Armstrong U. S.
Patent 1,113,149,
Prices West of the
Rockies add 10%.

Crosley Trirdyn Special, $75 00
With tubes and Crosley Phones $20.75

www americanradiohistorv com

Crosley Trirdyn Regular, $65.00
With tubes and Crosley Phones $80.75

Crosley One Tube Model 50, $14.50
With tube and Crosley Phones $22.25

Crosley Two Tube Model 51, $18.50
With tubes and Crosley Phones $30.25

Crosley Three Tube Model 5 30.00
With tubes and Crosley Phones $45.75

T

Mail
This
Coupon
At Once

~ The Crosley
Radio Corp'n.
1222 Alfred St.
Cincinnati, O.
Mail me, free of
charge. your catalog
of Crosley receivers
and parts with booklet

entitled “The Simpli-
city of Radio.”

Address
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Every one of the C-H Radio products—the
famous Rheostats, Grid Leak, Potentiometer,
Radio Switch and Socket—was designed by
these engineers whose successes in electrical de-
sign are acknowledged throughout the world.
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Radio News for December, 1924

A1 Moments Care in Buying Sssures
Hours of Better Reception

Your set starts with the first instru-
ment you buy. It and every other part
you put behind your panel determines
the results you obtain for the money
you spend.

In radio, because of its very nature,
the receiving set is only as good as its
weakest part. One instrument of poor
design or improper construction
limits the efficiency of the entire
circuit.

Because of this the man who builds

his set and buys with care can be as-
sured of ‘maximum receiving pleasure
at the lowest net cost. He can buy each
part with understanding and combine
in his set the cream of the engineering
knowledge of the entire world. -

For the delicate parts of your cir-
cuits —where the feeble energy re-
ceived must be conserved—the Cutler-
Hammer engineers, world famous for
more than a quarter of a century as the
master builders of all electrical control,

- fcH UTLER-_
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Know What Youre Buying
—for tnstance ~

The C-H Radio Socket is a mar-
vel of electrical efficiency. One
piece, no-joint contactsplated with
genuine silver—not nickel. And
they are spaced wide—true low
loss construction. The shell is real
Bakelite and the base genuine
Thermoplax. No ¢‘molded mud’’
or other poor construction in this
a trade mark that allows the most in- socket. Proveitby holding amatch
to the base—it can’t burn. But,
be sure you see the C-H trade

confidence of seasoned enginccrs. mark first—the dealer won’t
let you do that to most sockets.

have safeguarded the radio buyer with

experienced enthusiast to buy with the

In their rheostats, grid leak, poten-
tiometer and other radio parts, they

have provided a degree of precision

that means added miles of range and
hours of clear, enjoyable reception.
When you start to build, start right—
the dealer is glad to recommend C-H
parts—this trade mark is his protection
and yours too.

Before you buy a radio switch ask
regarding its mechanism. You
can now get many switches that
provide the convenience of the orig-
inal C-H ¢“one-hole’” mounting—
and buttons that make them Jook
like the C-H Switch from the panel
front. But no switch can give you
the quiet reception, and positive
operation that youget withthe C-H
patented floating contactor con-
struction. Know the mechanism
and you will know why all the lead-
ing set manufacturersare using itas
standard equipment—aml why there
are almost a million in use today.

THE CUTLER-HAMMER MFG. CO.

Member Radio Section, Associated Manufacturers
of Electrical Supplies

MILWAUKEE, WISCONSIN

Dustproof cover of C-H Radio
Switch removed to show
unique mechanism.
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How many radio miles
did you go last night?

OW many radio miles did you travel last

night—that’s the up-to-the-minute question.
Did you voyage from New York to Chicago? Did
you look in on Boston fifty seconds after, and on
Philadelphia half-a-minute after that? If you
didn’t, why didn’t you? There’s fun and excite-
ment,too,in a De Forest Radio—and it’s ready to
“get to work” five minutes after it enters your
home.

Here is a Radiophone so astonishingly simple
for the work it does that it’s your best introduc-
tion to the marvels of radio space. Here is one
so perfectly developed that it invites graduation
from other less efficient instruments.

Here is a receiving set sponsored by the very
genius who made radio, as we know it, possible
—an instrument which offers a really remarkable
demonstration in radio performance at a price far
less than any instrument whose achievements
compare with it. Here is a practical, a modern
Radiophone, depending upon no out-strung wire
to obtain results, but which, with a simple loop
the size of a picture frame, opens to you a far-
flung renge of concert, speech and lecture—and
all with a tonal purity, a sensitiveness of choice
that is rare to any but De Forest vsers.

}k

DE FOREST RADIOPHONE

> D-12 REFLEX =

For Beauty and Clear Reproduction

Use the De Forest Loud Speaker.
It reproduces naturally, brilliantly,
without distortion. The adjustment
of the reproducing unit assures uni-
form response over entire range of
audible frequencies. Its horn is
shaped to retain the full brilliancy
of the original sound, and also to

add volume. The complete unit is
free from rattles. No rattles can ever
develop. Every De Forest Loud
Speaker is thoroughly tested and is
guaranteed free from defects.

Sold by authorized De Forest
dealers only. Price, with 6 feet of
cord, $25.00.
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The De Forest Radiophone is a complete four-
tube receiver, built on the best reflex principle.
Its four tubes and crystal detector do the work of
seven tubes with four-tube economy of operation.

We could be extremely technical in telling you
how the four tubes do the work of seven and why
the crystal detector gives both power and economy
to this instrument. If you are technically inclined
we shall be glad to do so if you will write us. Tech-
nical or not, however, know this: You can get
splendid results from a De Forest D-12 Radio-
phone. Its upkeep is low. Its tone is clear and
pure. It can be moved easily from room to room.

DE FOREST D-12 RADIOPHONE

Seven-tube efficiency with four-tube economy.
Ask the De Forest agent to demonstrate.

893

Why it pays to look for the De Forest agent

De Forest from first to last stands for all that is
substantial and thorough and fundamentally right
in radio. De Forest agents are qualified to give
you sound and practical advice and help in radio.
When you find a De Forest agent you find a man
who knows radio—a man who has given us his
word that he will see that every instrument he
sells is thoroughly inspected and properly serviced
after the sale. He has been carefully picked and
schooled in the operation and care of De Forest
Radiophones. He will install your instrument
and explain to you simply how to get the fullest
satisfaction and enjoyment from it.

Avail yourself fully of his help. You will find

it valuable.

Prices on De Forest D-12 Radiophones
COMPLETE
Including loop, selfcontained loud speaker, four De

Forest tubes, A and B batteries, and all equipment
ready to operate.

With Dry Batteries
In two-tone gray and black Fabrikoid cabinet $161.20
In two-tone Mahogany cabinet 176.20
With Storage Batteries
In two-tone gray and black Fabrikoid cabinet ~ 180.00
In two-tone Mahogany cabinet 195.00

De Forest D-14 Radiophone

In burl walnut cabinet with loop and loud speaker
built in. Price, including five DV-2 tubes, four B
batteries, and storage batteries.

371.50

DE FOREST RADIO COMPANY
Jersey City, N. J.

-4

DE FOREST RADIOPHONE

«+ D-12 REFLEX ™

Your Set Deserves De Forest Tubes

The original De Forest three-elec-
A trode vacuum tube was the first of
i many millions of De Forest tubes
that have never been excelled in
quality of workmanship, or perform-

De Forest B

DV-3 Tube ance. Today, as in the past, De
f,‘;’ﬂ"‘&‘,‘;“" Forest tubes are unsurpassed for
Batteries giving volume and beauty of tone.

www americanradiohistorv com

They are non-microphonic. They
can be used with all standard cir-
cuits. The DV-3 is for use with dry
batteries, the DV-2 with storage
batteries. Theyareguaranteed against

. . De Forest
defects in material and workman- DV-2 Tube
ship. Sold only by authorized De s

N torage
Forest dealers. Price, $4.00 each. Batteries
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“BUILD YOUR OWN” WITH “RASCO” PARTS!

Buy from the Oldest and Original Exclusive Radio Parts House in the United States
We pay ALL transportation charges in U. S. ALL GOODS SENT PREPAID IN 24 HOURS

Order direct LSL_EC!_HL_ PE(CE§_ FOR_THIS MQN_TH_Oﬂ‘:Y Money refunded if

_from this page.

1 5 \W
K~

Dial Marker
The big little thing you

Vacuum Tubes “Rico’ (Adjustable) Cockaday Coil Tapped *'B" Batteries [Audio Frequency Trans-|
b Loud-Speaker Phone a * We positively guarantee former Sponge-Rubber Cushions

have been waiting for. OULY best make tubes car-|pqas rubber gasket under- ,Iz;‘xarnntgedlb g5t Jhalthese batteries to bo of[No Transformer|Get rid of tube noises
Just drill a hole in the[ried in stock. Any tubelneath diaphragm, making H ree windings of No. long life. We earry only Highest elass ma-{due to vibratlon. Softest
panel and mount _thefreplaced if defective, Pro-|phone fully adjustable. b[“]‘,‘e‘ ire. oas Brass|iresh stocks. All with taps, |terials, Impresnateq colls.|sponge rubber made. Si
marker above the dial.|viding filament lights. Gives amazing results as ”‘C‘“s"“" panel or basein2250 Sm. 221, v...s.85|Silicon  steel Stampings|ay, megn " gen oo 2
loud-talker on 1 and ajmounting.  Satisfaction|pyass Medium Navy . |used. Save 50 per eont b2 % x8”, et

ickel plated and polished, 2]
D7788  Dial Marker, D20IA 5 v.,.25 amp. $2.50|stazes of amplification, ~|gUaranteed or money back.[gize. 2214 soip. o {.20)assembling it yoursell. |D898Y Sponge-rubber
eath .eeieeiireneese$.05(D199 3 v., .06 amp. 2.50/D2525 Speaker with 5 |D2750 Cockaday coil $1.50 D4500 Medium size, g“gg %atlo 84]*21 $2.00cushions, each . s
H 21150 Ratio 8%-1 20| T T ’

D2 1% v.. .25 amp. 2.501t. cord ... .. ..... $2.65 45 volt ...

EITS ANy gtcaw

Neutro-Transformer Moulded Variometer FONEKUSHIONS Straight Line Condenser | Radio Freguency Trans-|NEW!! NEW!! i
f Push  Pull Transt Ditectryte Panels
Can be used for all tuned|Highly suhstantial instru-|Made of sponge rubber.|Simplest and most prac- ormers A “: ormar H i -
radio frequency circuits.|ment. Silk windings, %"|Make wearing your receiv-|tical type of condenser. Best Radlo Frequency|See '\n‘y yradleo‘ m:wmulus' t hdj i eas) U ldielectrl]
Made for usual broadcastShaft.  Flange 1L “whenfers a lpleasugi& [’os;tlve& 04430 “‘Rico’ Condenser |Transtormer developed so|Made of best ma?:rzi s, :freglt;;gda:;?ls gen Taureay
waves. Secondary has one g}:xi:g 1‘21:?"33&“%::%;1&:} T ;xgcip?lon“o;seme:r;- c?[oyl et eapate] $0%5far. Desizned bs R. E.|Cofls Impregnnted.  Sili-fn710p 7x1095-167 .. 5.70
center tap. Two genulne/mounting. 180 ‘to 630[ure, Sponge rubber willlpd23o 0003 mra. 23 - |LEcault. Assoclate Editor on __S&eel 1“"1‘"“‘”“- D7120 7x12x3-16”.. .8
bakelite tubes meters. ~ Money back fflast for years. LIkht as|plate eapacity ,....$1.75|RADIO NEWS. Ailr core) e 1oy PEr e bysf“" D7140 7x14x3-16” 95
- this instrument is not allla feather. 4{10 .00025 mfd, 11 [t¥Pe. 200-600 meters. embling yourself. 107180 7xi8x3-167 1
D699 Neutro-transform- Ished. 1 < M

nstrum I ple instructi
that we claim for it. D3550 Fonekushions. set|plato capacity ......$1,75(D2800  Transformer. stze(Byt1oa: heboh o D7210 7x21x3-16".
4 -

-...31.5525350 Variometer..$3.00l0f two .. $.421A11 tynes no dials $1.5011%”x21,” -..$1.50'Ratio 6% 5$4.00/D7240

X evesces

BE SURETO
SEE
PAGE 1061

OF

Rasco 180° 'Variocoupler | Neutralizing Condenser Radiocite Detector Spaghetti Soldering fron

Silkc wire wound on bake-|f,.¢ech pattern. Genuine “RADIO NEWS" Base solid black composi- Vamishedp tlexible cam-igmoyjest a n!; handiest

Aluminum shells, genu-|]jte tubes. Six taps. Bakelite base. Fahnstock tion.  Autematic crystal|bric tubing, 319 takes No. d Tit ¢ flat i

ing ! bakelite base,|Wave length, 150 to 600 Rselite base. 13 FOR NEW 10lder. Triple adjustments. |22 wire; 320 takes 18 tol R3¢ S anyitpat Juor
oty yavellie .aa, meters. For'pnnel mount- Conne“p&s‘ m;g ::ls]x,il;i{ I vy Smallest, neatest detector{20 wlre'; 21 takes 16 to gre,f"g“”i;:,',“‘; {)lush

1, Drscsets. for moupting.ling "~ sgn " ghafy, © Yourftomposition knoh. easiest RASCO || made. Radioclto erystal. |18 wire; 314 takes 22 toftien Deomes handle o7

12 nickel binding posts.|money refunded If it 18/ long, 17 wide. 601%330 Il)ncteucst%r ) 60 B3l‘§-ge2'0-32| Per tt, 5.06/20t PIUg or wire.

170 not all we claim. :
Length 7%, D344 Fiexible soft rubber(D2200, Soldering

03100 Variocoupler pre-|D1202 Neutralizing con-
D5995 3 gang socket $1.50!paid .. ..81.50denser ...... L......$.40 e -50ltubing; 10 feet for..$.20itron ........... .51.45

Three-Gang Socket

——
[‘/ TCETKET |
T ==Taa

Tin Foil Switch Knob

All our tin foils come 4 ia |Fines
wide.  Uniform product D199~ Knob, 1% dia, ket.

““Rasco”” Bezels

t Bezel on the mar-|
Bezel comes entirely]

Formica Panels Brass Rods Litz Wire I _,,Conner Ribbon
Clearance Sale Sold in 6 lengihs o0lY. \prises are per foot. E—|-005 thick. o
As we are discontinuing|D8032 Rod, 8-32” thread equals D700 % wide; D701 3%

these partleular sizes,this|length ........... ...5.08 . - wide; ‘D702 3-16” wide. S47 - " TR
aterial 1s now offered at|/D6032 Rod. 6-32” thread|D823 [ No. 23 DB&S $.020410 sizes ner“ foot...$.0| |throushout. Releht %"; 8-32 f’cre\v. mickel plated: [an be used
08t All 3-16” thick. [length ............. .5.06]D830 E No, 28 B&S .01 Conper Foil Best grade only D850 has|D4451  Has 8-32” orfon % or 3-16” panel.

%)5800 sq. inches per 1b. |10-32” bushing, no screw.|p1700 Rasco Bezel,
per 50 700 sq. Inches to 1b. 2 ) T, .15
5.10|D850 "Tin fofl...ib. 5.48|0 199 Knob ........8.00fp 00t g

. .BOID8SI  Tin foil...Ih, .48/04450 Knob G -

0352 9x12” each...$1.75|D1425 Rod, pla 7,7|D881 ki No, 21 D&y 03 .001” thick. 4" wide.
5 a. 1.90|round, length .......5.10{D892 E No. 20 B&S 104|p5025  Copper Foil
1.60{D3616 Rod, plain 3-16”|10 per cent discount inlfoot .....

. _-65iround. Tength .......S.06/100 foot lots

318 | 317 , =

Mounted Crystal-Cup Rasco Vernier Angle. Bushing Panel Mounting Storage Batteries
Cup has screw and adjust-|Why use a vernler conden- Angle plece used to mount Condensers Guaranteed for two years.

meters meters
ment nut. Fits all stand-|ser when a vernier attach- Only NEW material used. g o
ard mounted crystals./ment will do anything and gf‘{‘:},s'wlflt:' he%[';?loto,,_"f&?: Positively no better con-|acid proof terminals. Pat-]Come with metal dials|Hlgh heat dielectric base,

k i 5 and compesition knab. Ex-|{Come with tapered, knurl-|
DSIG Rickel’ Gup --5-20]Genser. secompliomasy, " (01476 Ansle mice. | |dsneer o tho - marketlent vente M land composition knoh. Lx-iCome wht tapered, nurl-
Radiocite ~ |Cleverest vernler nmade.|EACR ~+-ovoe cornees 80315760 percent by assemb-lamp. hours .. $3.90/spite low price. plete with pointer.

Best most sensitive mount-[Can  be used with any Adapter Bushing ling condenser yourself. [D640 Six vol D4210 6 ohm Ltheo..$.27|D4310 6 ohm

ed crystal. U, S. Navy|dial. Soft rubber ring DIt 11 plate....§l.to[amp. hours ....... - 7.25/p42(1 30 ohm Rheo.. .30/D4311 30 ohm

Rheostats and Potentio- | Rheostats and Potentio-

sing it. Each tested. |enga dlal. Nething to[Makes %4’ dial fit 3-16" DG66 Six volt, 60
D317 Hadiooite Crys come apart: | E O ohate {72 long. D2121 21 plate.... 1.22,mp" nours ........ 9.50{D4212 200 chm Po- D4312 Potentiometer, 200)
tal — ....ee.c0. .$.25D 1450 Vernier ..... $.18/D8866 Bushing 04104343 43 plate.... 1.33IShipped express collect. tentiometer .. <. ASlohms L......ie.... 5

Phone Plugs Bakelite Socket Condeasers Name Plates IBinding Post Name Plates “‘Rasco’” Posts Cord Tips
Sold from 75¢ to $1.00|Octagon shape. Four nickel[Best made, paper-impreg- All name plates brass }lexzhe;/‘ (."mu’lr:l(xlese_'slbl::: Made of Dblack composi- Spa;(ilnad phone cord tips,
verywhere. Hard rubber|binding posts, phosphor|nated condensers. (apae-|With silver letters, WA’ Bat, —, vqeo|tion. nickeled.

put, 3
springs.|itY guaranteed. D8389 (Right or left) $.10/Bat. —, Loud Speaker,|0650-51 Each....... $.08{D315 Each........ $.03

omposition shell and pat-|bronze contact 3 A 3
nte;:l cord tip holder. I;;ln- Best brown bakelite, D5050 Phone Condenser, (0809 Comes in 35 styles.|:"C** Bat. —, Aerial, 4-:10202 Has nickel-plated Separable Cord Tips

= D6510 Bakelite socket§.40[ 001 «+vxovcrvmrvrnsn §.20|Any  denomination, (R [T Bat.. g 15, [pottom, each ... $.08|No solder required. Wire
est workmanship through- . style ..........0.an $.04/Bat. +, Laop at. Dozen, each style....S.90/zoes in ferrule.  Shank

D6500 Tube Sacket, Made|Tpypny Crid CONdenser. Panel ‘Seaic. " %% '90°.| £." New! “A" Bat. -+ Nicke!

D122 TInitialed Binding|PpId8 it tzht.

out. .
: T e I et 2 i -“Yimetal, silver background, ‘B’ Bat. —.
D1030 Rasco Telephone (entirely of composition.|psosg Grid Leak Con- |black’ Iettering o o | p6000 wame Plates, all|Posts. Six popular styles, Plated.
Plug. Each ......... $.36[Best made. Bach ....$.35/denser, .00025.......5.30/D715 Scale. Ench....5.15 styles, each ......... $:031Bach wodssgpaman ....$.06 D2900 Each.........$.06]
]
RADIO SPECIALTY COMPANY, 98 Park Place, New York City
Factories: Brooklyn, N, Y. Elkridge, Md.
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“BUILD YOUR OWN’’ WITH ““RASCO’’ PARTS

~ Prices Lower Than Ever

Alcohol Blow Torches Pnunecorn | “Rasco' Switch Points
Best made. Give intense(3ase consists of I'hono-|Nickeled and polished.
hot flame. Great for fine ‘(I.“m" into which fits a[D301 %”x%4", 6-32”,

“perfect’’ Lugs Spider Web Forms |DI1375 Universal Bearing|Brass Strip and Tubing
These new and improved]mne formg to wind your|t® hold rotors. Length|Brass strip %" wide;

lugs are brass, nickellgpjder webs. Made from of bearing 2%, shatt/1-16” thick; 6" long

ated, fattened on to 11"  thread 17 long|D1430 Per length.. work. ine enameled fibre horn |[doz. .....
g:“eshown.a Made of gk{?{gn \vlclll;c1§easczaex:l¢;l:rﬂl;;ta‘i threaded sleeve %;”’ long,|D1431 Drass tublng, dia, 5" Torch . 85 S”l’” of horn 12"; belllD304 %" dia
single plece of metal.| s ool ibaia [ ISR L25[%”; 6" long; length $.15/D8982 3 ‘Forch 50(6%".  Slip Phonodapter|thick, 6-327,
Lead wire goes into tube.|> de  holes for wiring.|py550 Sockettes. Feur of| Threaded Brass Rods D4104 Rosin Core Solder.|[end on a single telephone|D305
835110, D30BO ' Perfect's [Both 57 diameter. these take one vacuum|Sold in 6” lengths only.{A  non-corrosive solder{ecelver. thick,
Lugs. Each "$0.02{D3200 Spider form..S$.25|tube. Grasp tube firmly.|D8032 8.32” thread $.08|with flux inside. D321 D375
Tazen lots 20/D3201 Spider form.. .25(Best by test. Set of 4 §.25/D6032 27 thread .06018” length .. §.10ipaid ........ 1.2
Nazen A e L = s ] o

Series Parallel Switch

Quick change from one
clrcuit to another.

5 e : o
Ide ial ‘funed Radio Freg. Kit hrow Switches Bakelite 180° Coupler a
M::ry ’;lhe?t”L :mdesll}ulld your own Neutro- Throw $ ) Do Luxe Style 7 ":cks :""d lPqus'l Tak Cord Tip Jack
Bushings abso-|dyne or Neutro- Reflex with{Mounted on composition ¢ tural ] es m:i‘erm 3. Silver akes place of binding
wtely truc. Dials cannot/thls kit Contains 3 R.F.ly1ock.  Small enough for b:‘nlkeesfiteo e o ik %’[‘,‘;&Cl"- Teigstgrp)lyx b ﬁ\cll?f 2‘;?:;;“ Igo;gcktmnél&n‘li\f'
vobble. Letters inlald in/ Neutro-Transformers “lah; all radio purposes. green silk. Cast alumi-makes these. brass, nickel plated. Scrcw|f,‘{:‘$gsmg?“n::0b'

i i 0 5 .0003 condenser attache )
fials “(3:“%3’?“:11::%1. Al e Neutraiizing Conden-D4100  Single pole. .$:25 'I',‘;'i’:“al:;“ci‘f"w;/;" Toatt) B1000 Jack 4 sorings 8.52 el teod arire.  NOjadius 134",
z . Also illus. book. 4 ) ack 3 springs . f E

D374 Diat 2 S D78 Radio Frequency|P4!"! Double,cIhiow,  Ja50 metels: DI002 Jack 5 springs .G8|D1500 Cord tip jack, |D2950 Series parallel
076 Dial 4" Kit $13.85) S_i.ﬂ I:ol_e - ..$.35 D3l50 _Cnurﬂer ...,$2.35|D1003 Plug ...... 23 S{switch b e A5 ;__5.2‘

Loud Speaker opper Lugs | Wecd Cabinets Loop Aerial ‘T Wire Connectors Nickel Screws Uuo-Gubweb Cotl
BN;:tlog’onneulnr loud speaker.| All lugz e tinn“cll. Highest grade malhoganly Mnds clnn&el,v ordwellcse. Thlls bnﬁ tmt:’el arl;cle Made of brass, mickel|FOF Reinartz eircuit '.'010
r N i 1 o ha wood. oM -| 50! E: 0 5 , I 5. . Niz
heavy metalin3(10 Brass Lugs for No,|cabinets made op 1sisone v solves a roubles when plated. _ Flat and round 292”,,,511:,‘;':1917/2.’}-,%8";:

. Niclel rew, d0Z. .....n $.10|hinged. Made of %’ stock. plete with all parts andjmaking ""T”" wire connec-
ronseneck. Cfg::?estl\{lﬁled Snsﬁcl‘e‘vbog?nz;r Luics for|D710 Panel, 7x10” $2.60(base,  Total height ofjtions. Made to take 1/16” head S‘fm oY threadiopening,  Coil is firm and
(adjustable) talker. Horn{Nes. 6 and 8 screws, D712 Panel, 7x12” 3.00|loop 36~. Can be put t0-Isquare or round bus-bar up to 0/32”, will not fall apart.
length 11%7; bell 6%”idozen ............. .$.10/D714 Panel, 3.15|zether by anyone in less|wire. Can be attached|Price, 1", %”, 3%”|D2650 Cobweb Coil $1.15
total height 9. D309 Copper Lugs for|D7!8 Panel, 3.40|than 5 minutes. . with a puir_of Dliers, long, dozen ........$,15/D2660 Coil for panel
D255 Melotone Speak- |Nos. 4, 6 and § serews,|D721 Panel, 3.75/D2600 Two ft. loop aerial,|D2975 '“I'° Wire Con-]Price, sizes 3" and 1"|mounting.

. .$4.00)doz. ....5.10/0724 Panel, 7s 4.20lcomnlete ,........ .S_I.IS neetorg, 12 for.....$06.05|long, dozen ........$.30lers . "B TP T

Radio Cement l Bus Bar Wire | Ski i
square  wire, 17167« Phonodapter | kinderviken Button

ather vesisting. Used 1/16”, aiveady tinned,[W1ll fit uny phone. Make Famous Microbhone

Binding Posts Double Phonodapter " ]cardbolard tTlulbi"g ] !
- " 5& € A .
D030 Sin. size. %” high,|Fits all phonegraphs and (In.-yvlns’;:lne ;‘)siﬂ“":e;‘cgr_m"be We

nickel finish, each...$.04)will take any standard|_ " “|particularly for ("cl_nemlng makin. soldering  easy. |your . :
D124 Initialed Binding|double head —set, thus —ggngzlt(ll)%. Dl&[:)xgg(t)%\:. 3I,‘; covered wlires. Coils cav-igng gin oSt leng'“siolul} .DhD;ﬂ..rEDh a loud|Transmitters.  Seld
Posts; Antenna; 113;. gac. mn}(mg t“l’ll\" nhgllmgral:)l} L. 8%4” 0., 7 L....S. gg&llﬂ e\nlt)!; f(t"ll:llle cg‘r}\;i:; nly. a \T. Fits all .phono- ‘g";%'uﬁ,"e' slt" 1'I'his is the
3 Bat. -+ ; B. Bat.|a loud talker. ade . 3%~ 1., 3%” i 2 reSIp4a00 Bus Bar. araphs. Made entir article.
4% 'A. Bat. —: Ground;|oast metal, nickel plated. D.G'SOt" I?./‘ 5_351; Df?ﬁ(ﬁ. hold tozether solely wilthljenoth ... . zu ..... $.05/hure  soft a:m:e:'ez,zr tation. Smallest and most
Phone; each - ...8.06|3 soft rubber bushings. |s#" § 4%~ 0, 5" L., this cement. Green Silk Cord o . ith|gensitive microphone made.
D45 Spring Posts, ea. .04(D1320 Double Phono- [$.35: D605, 2%” T..[D1750 Cement, 2-0z _ |Rubber Insulation. rass tube insert. Diameter %"
D44 Spring Posts. ea. .07ldapter ............. $.6513” 0., 2%” L..... S.i5/bottle .............. $.50/D4400 Per fnot ....$.02 DI310 Phonodapter..$.38 DY8S5 Microphone. ..$.85
Reinartz Receiver Exactly as shown with Autoplex Circuit Will bring broad- This Company is f SPEClaL
q always in
— mahogany ¢ ab inet, cast on loud speak- | ypo oorket for new ideas. Any Genuine RICO 2000

%‘;nﬂ"‘lefemg;es urx)l;g; small specialties in demand by

tured here. A 11 | the radio fan will be highly
parts, including | welcomed by us, Some of the
mahogany cabinet, | articles shown on this page
panel, instruments. | originated with our customers,
‘é’"dll')‘g p°"t5' e&f- whom we paid well for the
Can, be pyt topeths | ideas. Send Your sketeh or

¢ UTS | model addressed to Research

panel, all necessary
instruments, binding
posts and pattern for
assembling. This set
can be put together
by anyone In a few
hours. You can cover
1000-1500 miles eas- $2 50

ily with this set. 9 >

D9s88 Relnartz Le- _ time. Department, c/o this Com- Money back if net
Sl ' "~ $13.501 DBBE(\M"DWX T e SIS.OO pany. D6060 satisfactory.

NEUTRO-REFLEX—The Wonder Circuit! The “Rasco” Catalog

ohm double head set.
Standard Dphone with
G-foot cord. ‘Tripole
type. Regular price,
$4.00.  Our special
pricc DGO60.

H i rea | CFUBE “Roak. UPS. S0

erc is one of the most talke o . 300

of radio circuits that has been ARI'I!-IIi:lIJ_sETSRABIIgX%EgOO F R E E'
produced this year. Why build Al Armst Ci A POSTAL

a five tube Neutrodyne receiver ol r,f.r;s TON Ry AL BRINGS IT
when the NEUTRO-REFLEX | Suis: fese, impor:

will duplicate the results on three tant circuits are ex-
tubes? This famous circuit was | plained  clearly, — all
developed by Clyde Fitch, and values having been giv-
was fully described in RADIO | &% leaving out nothing
NEWS Tfor August, 1924, pages that could puzzle you.
BN 188.189. Practically the same | Just to name a_few

_i outfit is now made by one of the of the Vacuum Tube
- largest Neutrodvne manufactur- circuits: The V.T. as

IPRISRRESEEL s B R e

Do i ers. This circuit does the work, | @ detector and one-step

3 TUbes Do The work Of Flve brings in the distance AND has arppllﬁer; all Armstrong

500 MILES ON LOUD SPEAKER the same volume as a five tube | Circuits; one-ste radio

Neutrodyne set. NO NEUTRALIZING CONDENSERS ARE NEEDED WITH THE NEUTRO- éretqtlfnc?' arlnph - ta"d
REFLEX. Uses three 201A tubes. etector; three  stage

Our outfit comprises all necessary parts to build this set as follows: 3 “Rico” NEUTRO- g“d‘." lfrequency ampli-
TRANSFORMERS; 3 ‘‘Pilot” low-loss 21 Plate Condensers; 2 ‘Rasco’” standard Audio Trans- "t'. Shortwave 4"6%6"'
formers; One “Rasco” Jack; One “Rasco” Grid-Leak Condenser; One “Rasco” .001 Fixed Con- er(a‘l‘x\ chll'CultS, -S aglz"e
denser; 3 Bakelite Sockets; 3 “Rasco” 30-ohm Rheostats; One 7 x 21 Mahogany Cabinet; 7 Binding | f[2dio lrequency ampi-

Posts; One 7 x 21 Dilectryte Panel; 30 feet Bus Bar Wire; One Base-Board; 7 Binding Post I;ame- ?lf?e";lie;é‘;h:m;?i%ef;“}x

plates; One set of directions, Blue Prints, etc. Total price of the goods listed......... . lwae$25.83 dudlivel? coupled, am 1 «
OUR SPECIAL PRICE FOR lifier; Armstrong su- FETCTEIRE RS
THIS MONTH ONLY Dss99.........$25,25 st el R N

Y, 98 PARK PLACE. NEW YORK CITY

RADIO SPECIALTY COMPAN
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Why Ozarka Receives
from Honolulu

CCASIONALLY some owner of a
radio instrument receives from
London,England. But did you ever hear
of any one receiving Honolulu, Hawai-
ian Islands? We will gladly give you
the names of the writers of the letters
reproduced here, as well as send copies
of many letters showing how other
Ozarka owners have had results from
London, England; Cardiff, Wales and
Glasgow, Scotland.
These cases are exceptional, of course, but they
must prove to every thinking person that the

Ozarka is the greatest distance receiving instru-
ment known today.

In the ownership of an Ozarka Instrument, you
are assured of not only the last word in radio,
but you will receive expert service, which is far
more important than the instrument itself. This
is a point you should keep well in mind when
you buy radio. Be absolutely sure that the per-
son or the firm from whom you purchase is
thoroughly capable of keeping that particular
instrument in perfect condition. The situation in
Radio is exactly the same as that of the auto-
mobile. Both are mechanical—both have iittle
things go wrong at times, and both are quickly
and easily fixed by the man who knows how.

The Ozarka Radio instrument is sold only by
trained factory representatives who know every
part, every wire of this instrument. Before he
can wear the Ozarka gold button he must satisfy
our engineers that he is thoroughly capable of
delivering trained service.

4 Tube Ozarka Radio
$39.50 and Up

The Ozarka representative will gladly set up
this Ozarka instrument in your own home
on trial. He will not make any claims but
will let you operate it and prove to yourself
that it absolutely has no equal for volume,
tone, distance and ease of operation. This
will not obligate you in any way.

And as for price, you will, no doubt, be agreeably sur-
prised because Ozarka Four Tube Instruments, for loud
speaker operation, are sold as low as $39.50. Let us send

you more information about Ozarka, including hun-
dreds of letters giving the most marvelous results ever

RADIO offerstoday an exceptional

of a man to build up a permanent,
substantial and profitable business
of hisown. Qzarka factory represen-
tatives are today building up very
satisfactory incomes for themselves.

Interritory which is not now coveredthere
is still an opportunity for a mechanically
inclined man who is willing to place him-
self under our training. Wecanshow such
a man how it is possible, to build up a busi-
ness in his own town, possibly in spare
time to start with, but sooner or later will
justify giving it all of his time.

We are looking for men who realize that
there must be some way of improving their
condition. We prefer men who know abso-
lutely nothing about radio, because we
can then train them according to our own
method.

The man we are looking for has a good
reputation, is well and favorably known in
his community, may not be a salesman but
can talk convincingly on something he
knows perfectly and firmly believes in.

The Ozarka Plan will give such a man his
first real opportunity to establish himself
in a business_of his own. Investment of
money is small but necessary.

All we must make sure of is that you are
determined and willing to put forth the
effort. If you will do this just write and
say: **Send me your Ozarka Plan Book No.
ll_(%O.” It may be the turning point in your
ife.
your county.

Pitt
Ozarka, Inc sburgh, Pa,

Chi 8 .
2111‘;135,2'62.1- 1 Alden Bridge, La.
retonvhat T thine 'put orated,
receivec’[1 at';_‘l thml; T havg 2;§rka:nlclcl)m
Nce poggip.atest dis icago, 11L.
v Fon2 n:— A few
A fﬁg},’a Honoluly, Gentle T heard the
e mans £ rI;‘gutiful Hawaiian_O7-
hohaveradio,. Y friends eat i Hono-
215 ?(]_l Iéinds andngg;f e ?ﬁﬁr ferritory Hawaiian.
int ‘ Gt 1 3 ider the dis
cdpe thsjsgityrtlces, o t o yt%l:i(t:mt‘ksl‘g is from
o reo. o ider Bridge, 1 certainly
Such a greay gicived from Alden Bridge, | certaly
my et feased i ttalcl:rc;x‘fd }l‘hismusic came1n .
: b if in fact 5
ful and clear, 1D L
: Reggfl‘ld not have been any

better.
Yours very truly,
W.H.B.

More Men Wanted
To Sell Ozarka

opportunity for the right kind

Don’t fail to mention the name of

This Button identifies Ozarka Representative in your
city—your assurance of lete radio i tion

received on a radio instrument. Drop us a card for s

our free illustrated book No. 200. Please give name ofe

your county.

OZARKA, Inc., 804 Washington

Blvd., CHICAGO
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Your Boy and Radio

By HUGO GERNSBACK

The following is an editorial published by the writer in 1914:
A SERMON TO PARENTS
“Keep Your Boy at Home"

HE strongest ties in life are the home ties. It makes

I a lot of difference, both to you—his parents—and to

him too, when a young man grows up, whether his
thoughts dwell with sweet pleasure upon his old homestead,
or whether the remembrance of his home and his past
home-life is painful to him.

How many well-meaning, fond American parents develop
the home idea in the young boy? Are you not a bit to
blame if your boy, when still in his ’teens, is seen too
much in questionable company and in questionable resorts?
Your boy is not naturally inclined to stay away from his
home and his family. He s usually forced out, for want
of something to keep his growing, inquisitive mind occu-
pied; it's the something that he can’t find at his home that
forces him out. So out he goes. He drifts on, away from
you,—the heartstrings loosen more and more, you—his
parents—wonder and wonder and the boy becomes a stranger
before you realize it.

Then It Is Usually Too Late to Mend

This is—alas—only too true a picture of the average
American youth. And it is so easy to keep your boy at
home. He doesn't want much, just something to dabble, to
tinker, to experiment with and to keep his inborn insatiable
curiosity satisfied.

You know your boy likes nothing better than this, he was
born for it; are you going to club it out of him?

He has the right idea—the home idea: somewhere in him
is a spark alive that needs but proper fanning to create a
future Edison, a coming Marconi.

Electricity, especially Wireless, are positively the strongest
home-magnets today. His workshop, his small electric
laboratory or his Wireless Den are the most powerful
home attractions for the 20th Century Boy.

Electricity and Wireless are the coming, undreamed of,
world-moving forces. Don't kill the electric spark in your
boy. It costs little to keep it going, and some fine day it
will pay you and your boy handsome dividends.

Only one boy in 300 is interested in Electricity and Wire-
less. Your boy has the electric “bug.” Thank the stars
for the fact that he is so deeply interested in the greatest
art the world has ever known. It's a distinction, besides:

“It Keeps Your Boy at Home”

THE views expressed therein are just as true today as they were
10 years ago with the exception that at that time the message was
intended to reach only 100,000 where the same message today con-
cerns literally many millions of young men, not only in this coun-
try but throughout the world.

It is true that today millions of boys and young men all over
the world are experimenting with radio, and it is also true that it
would be a still greater boon if many more millions were to take
it up. To the uninitiated, to the layman, and to most parents, radio
today is still a big enigma. Many people still look upon it with
a feeling of trepidation; stranger yet, many parents view it with
apprehension when their bright off-spring begins spending their hard
earned money on radio paraphernalia. There are still many people
who have the idea that radio is only a fad which will disappear
sooner or later. To these good people we wish to say that radio
today is a vast industry which stands 34th on the list of all the in-
dustries in this country. It is an industry already greater than that
of railway car building. It also already rivals in dollars and cents
the ship-building industry which, as everyone knows, is of consid-
erable size.

The writer’s message Years ago to the parents of the young men
then was that radio kept their boys at home, off the streets and away

from bad influences. This is just as true today as it was then.
The modern boy easily becomes bored at home. He has the adven-
turous spirit and it is a matter of vital importance for him to
use his surplus energy. For that reason, as a rule, he seeks
amusement away from home, whereas it is quite a simple matter
to cultivate the home ties if the parents go about it in the right way.
1f the young man becomes interested in radio he will soon forget
the pool room, the corner hangout and the questionable “gang” he
was getting to know so well—too well. He will be so busy at home
trying out the latest hook-ups that it becomes somewhat of a prob-
lem to get him away from his radio. Of the two evils this seems
to be the lesser, for, as long as he is at home, at least the chance
of his going wrong is more remote.

But this is not the important consideration. The far greater and
vital point is that we know of nothing that sharpens one’s wits
more effectively than the intricacies of radio. Not every boy has the
brain or the inclination to ferret out the mass of radio circuits and
technique. It takes real brains and stick-to-itiveness to build a radio
outfit and make it work.

1f the young man shows an inclination toward radio he should be
encouraged with all possible means. The expense in no case is very
great and the educational value derived by the boy can never be
figured in dollars and cents. Impressions upon the mind are strong-
est in youth as we all know. What is learned and learned well in
youth is hardly ever forgotten. The boy experimenter of today may
be the radio magnate of tomorrow. The radio industry which to-
day has already reached tremendous proportions will probably be one
of the leading industries ten years hence, and those who get their
feet firmly implanted in that industry will surely grow up with it.

1f Edison had not been an experimenter in his boyhood he would
not have attained his present success. If Henry Ford had not
been mechanically inclined in his childhood the world might not
have a reasonably priced car today. The list could be continued
indefinitely. In radio it is all-important that when a six or an eight
year old boy shows any leaning towards it, the spark should be
fanned with all possible zeal.

Radio is vastly more complicated than the electrical and mechan-
ical arts just now. Important changes.occur almost every month.
1t takes many years of hard work and training to become a radio
cngineer. Too many “radio engineers” today masquerade under
that name; some of them have been at it but a short time, while
many boys of 16 have been at it since they were eight years old
and probably know more about the new art than many self-
stvled radio engineers. It is a fact that when radio became a hig
thing in 1921, practically every radio amateur was immediately
drawn into the new industry and a great many of them today are in
some commanding position. Even if the radio enthusiast who has
been at it a number of years should find it necessary tomorrow to
2o into some other line of endeavor the writer still maintains that
the radio training will leave its mark upon him during the remainder
of his life.

The radio mind is always keen and sharp, and whether this think-
ing is applied to the radio or the banking business makes little dif-
{crence. It is a valuable acquisition that will probably grow more
valuable as the years go on. Radio to the young man today is a
valuable college education. It not only trains the mind to useful
and careful thinking, but it trains the young man manually as well.
In building a number of radio sets he becomes well versed in the
handling of tools and the handling of a surprisingly large amount of
materials. He comes into close contact not only with a vast number
of various metals which he must not only know thoroughly, but
also various kinds of woods, hard rubber, bakelite, cottons, silks, and
many other products. He soon learns to appreciate values in a busi-
ness sense because he is quickly trained where to buy his materials
and how to buy them at the lowest price. This is an education in
itself.

Radio to the youth is the best possible foundation of the future
self made man.
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The Behavior of Radio Waves and the Heaviside Laver
By SIR OLIVER LODGE, D. Sc., LL.D., F.R.S.
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IFRADIO WAVES
WERE TRAVELING
HORIZONTALLY
DISTANT STATIONS
COULD NOT RECEIVE
THEM .
RADIO WAVES
CURL AROUND
THE EARTH

HE surprising fact that electric

waves travel around the earth in-

stead of spreading out in straight

lines like the rays of ordinary light,
has set a problem to mathematicians, which
many have taken up and found to be of
considerable difficulty, It is known that
waves can be guided along conductors under
certain conditions; in fact, that is how ordin-
ary telegraph signals are conveyed, whether
by land wire, or by cable: they travel
through the insulator, but are guided by the
conductor. Conductors are opaque to waves,
they cannot be penetrated; at least the bet-
ter the conductor the more opaque it is.
But a conductor can reflect waves. If they
establish a footing on its surface, they can
creep, or rather flash along it, with great
case, leaving a little energy behind them if
the conductor is imperfect, and becoming
thereby somewhat distorted, but traveling al-
most free from distortion if the conduction
is nearly perfect.

One way, therefore, of treating the
problem of long-distance transmission mathe-
matically is to imagine the earth a perfectly
conducting sphere, and find out what would
happen in that case. After solving this
difficult problem, the data may then be
modified so as to introduce a certain amount
of resistance, making the earth an imper-
fectly conducting sphere, as if for instance
it were totally covered by sea-water. A
third attempt, hardly one tractable mathe-
matically, can aim at distributing land and
water into continents and oceans, and seeing
what happens then. That, however, is one
of the empirical problems that can only be
approximated.

ST B 1 T

This graphic representa-
tion of wave propagation
shows that if the energy
of a radio wave were
radiated horizontally, dis-
tant stations would not be
able to receive the sig-
nals, The waves, accord-
ing to scientists, are either
reflected on the Heavi-
side layer or follow the
curvature of the earth,

ATy T T Y T T TIITHTIETT

On the right the photo-
graph of high frequency
discharge shows that the
currents ‘of very high fre-
quency do not follow the
shortest path.
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Another plan is to treat the subject optical-
ly, not electrically at all, and to think qf
waves curling round an obstacle by what is
called diffraction. The laws of diffraction
for small obstacles are pretty well known:
and if the earth could be treated as a small
body in comparison to the size of the waves
—that is, if the waves were as big as the
sun or the solar system,—then diffraction
would be efficient; and there might be a
focus or concentration of such waves at the

NEGATIVE ELECTRONS
ATTRACTED TOWARD

ATMOSPHERE

According to Arrhenius, the earth’s
magnetism separates the positive par-
ticles and the negative eléctrons from
the sunlight, the electrons being at-
tracted toward the poles and the
positive particles to the equator.

S —poSITIVE PARTICLES
DEFLECTED TO THE
TROPIGS :

NEGATIVE
ELECTRONS

This photograph shows the distribution of high frequency current in a spider-web coil. It spreads
on the outside of the conductor, but follows it. The same thing probably happens around the earth.
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antipodes. But that is a quite different
notion from anything appropriate to radio
telegraphy. Diffraction will not account for
the curling round of ordinary ether waves.
Nor is earth conduction very satisfactory.

And yet the waves do curl round, and
easily reach Europe. Whereas if they went
in straight lines, they would be going ifar
overhead, even for that distance. And now
Mr. Marconi appears to find that even short
waves, or comparatively short waves, travel
enormous distances, under favorable con-
ditions. What are those favorahle con-
ditions? If they were due to earth con-
duction, they would not be so likely to vary,
as they do. The: fact that they are
capricious and dependent on sunlight and
other causes, shows that the conditions must
be partly regulated by the atmosphere. And
as is well known, Mr. Oliver Heaviside
attributed the curling-round of the waves to
the influence of a good conducting layer in
the atmosphere overhead, acting concurrent-
lv perhaps with the salt water below, so
that the waves were enclosed in a stratum
between two conducting surfaces, the air
cffect on the whole being more efficient than
the earth conduction.

Everyone who has worked with vacuum
tubes, with an air-pump, knows that at a
certain stage of exhaustion, the residual air
s conducting, or at least breaks down very
easily, conveying a current and lighting up at
very small voltage. Whereas, when the air
is at high pressure, or very low pressure,
great voltage is needed to drive a current
through it. But at the best conducting vacu-
um, very small voltage suffices.

Now as we ascend through the atmosphere,
we pass from ordinary atmospleric pres-
sure to zero. Consequently a best conducting
layer must exist. But a stratum of that
kind is so gradual that it is unlikely to be
able to serve as the layer postulated by Mr.
Heaviside, even if it were sufficiently con-
ducting. But it is well known that air can
be made conducting by various means, not-
ably by X-rays, and even by ultra-violet
light; also by combustion, as by flames; and
by various kinds of physical or chemical
action, even by splashing water. These
agents are said to ionize the air, that is, to
eject electrons from atoms so that electric
charges are free in the air for a time, and
are able to conduct, as they do in metals,
where for another reason they are extremely
free.

The chief ionizing factor in the atmosphere
is probably the solar rays. What we get
down here of sunshine has been filtered by
the atmosphere. But the upper layers of
the air have to stand a bombardment of the
unfiltered sunlight. By ascending a very
high mountain or going up in a balloon. we
may experience the sunlight only partially
filtered. The result is that we get first
bronzed and then blistered. There can be
little doubt that the really unfltered sun-

(Continued on page 1046)
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“We Will Now Give the Official Weather Forecast®’
By FRANCIS DASHIELL,* M., [.R.E.

Describing how weather reports are compiled and broadcast.

This map illustrates how the local weather conditions from all parts of the United States and from the ocean are sent to the weather Bureau
at Washington, D. C., and how these reports are transmitted to the various broadcast stations by telegraph, from where they are broadcast.

T is quite safe to assume that practi-

cally every radio broadcast listener has

heard some announcer say, “We will

now give the official weather forecasts.”
A simple statement, ’tis true, and the time
it takes to broadcast it is very short, but
how many listeners realize just what is
behind the {orecast, from whence does it
come, and what is the use and extent of
its distribution?

The United States Weather Bureau at
Washington is, without exception, the great-~
est scientific agency ever established for the
study of meteorology and the distribution
of weather forecasts, throughout the world.
It issues official forecasts of expected
weather conditions, storms and hurricanes,
under the specific authority of Congress,
which established the Bureau about 50 years
ago. Any weather forecasts which may be
issued as coming from the Federal Bureau
are a violation of the law. Therefore, as
will be seen later, the forecasts which you
may hear over the radio and credit to the
Weather Bureau are official, and can be
counted upon to prove correct nine times
out of ten, according to actual verification
figures.

The radio stations broadcasting weather
forecasts are especially licensed by the De-
partment of Commerce, after a complete in-
vestigation by the Weather Bureau at Wash-
ington. It is a violation. of the TFederal
radio regulations for a station to hroadcast
any Government weather forecasts without
this license. This prevents spurious forecasts

*Observer, United States Weather Burean.

from being broadcast to millions of listeners
who would become aroused at some radical
and incorrect forecast. In order to receive

a recommendation from the Weather Bureau
for a weather broadcasting license, a sta-
(Continued on page 1050)

A
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1

Broadcasting weather forecasts from station KYW, Chicago, Ill. The operator near the window

is receiving the forecasts by radio, in code and on a long wave.

The complete information on

a typewritten sheet is passed to the other operator who announces it over the radiophone.
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Third Radio Conference Makes for
Better Radio Service
By CARL H. BUTMAN

HE third annual radio battle ended

Oct. 11 at Washington, D. C,, and the

clean-up squad of supervisors and

technical experts has finished its work
re-zoning stations and reallocating wave-
lengths. Practically everything went through
and in general the radio public and industry
will be better served in the future.

The first report of the Conference was
made by Mr. W. D. Terrell, Chicf Super-
visor oi Radio of the Department of Com-
merce, who is chairman of the sub-committee
on general allocation of irequency or wave-
length bands. The allocation for marine
communication allows ship communication
between 600 and 1,051 meters with wave
bands provided for radio compass stations
at 800 meters and radio beacons at 1,000
meters, with suitable protecting bands on
either side. It was recommended that ships
be no longer required to maintain the 300
meter adjustment as required by international
regulations. The wave band reserved for
marine telephone, colleges and Government
use from 1,051 to 1,579 was continued. Wave
bands from 1,579 to 1,817 meters were as-
signed to point to point and marine use
for spark, C.W. and L.CW, and 1,817 to
1,910 meters for use of point to point and
marine, C.W. and LCW. non-exclusive.
1,910 to 2,500 meter length is reserved for
the exclusive use of marine communication
on C.W. and LCW. The band for Govern-
ment use between 2,500 and 3,150 meters as
fixed by the previous Conference, was left
unchanged, The band for broadcast pur-
poses was extended to include 200 to 545
meters and cleared from all other types
of service, thereby permitting it exclusive
use for broadcasting.

il“'
BT

The radio amateurs
were allowed to re-
tain the wave bands
previously assigned,
with slight changes.
They were assigned
150 to 200 meters; 75
to 86.6 meters; 37.5
to 32.8 meters; 187
to 21.2 meters; 4.6 to
5.3 meters. Theseal- ¢
locations were made
for CW. and IL.C.W.
and telephone opera- |
tion only.

Dr. George K. |
Burgess, Director of i
the Bureau of Stand-
ards, reported as
chairman of the sub-
committee on alloca-,
tion of {requencies
to broadcast stations.
This allocation does
not differ except in
degree from the allo-
cation now in force.
The extension of the
broadcasting service
to 200 meters allows
a large number of
simultaneous, non-

——
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problems of radio.

interfering commu-

nication channels in this class. It was
recommended that the present Class C
licenses be discontinued, after Novem-
ber 15, 1924. This will make avail-
able several new channels for Class B

broadcasting and will eliminate one of the
most important causes for congestion in the
broadcasting band. It is also recommended

President Coolidge ad- |
dressing delegates at

the Third National
Radio Conference. He I
said the Federal Gov-
ernment would stand |
for no monopoly of the !
air. @ P. & A. Photes. i

o>

e —— ;
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Hon. Herbert Hoover, Secretary of Commerce, opening the Third
National Radio Conference with an important talk on the vital

© Henry Miller News Picture Service, Inc.

that the frequency assignments on the At-
lantic coast be repeated on the Pacific coast.
This has been shown to be practical in the
experience of the Department. The zoning
system of the United States was, therefore,
chariged in minor degrees to take care of this
alteration and allows a large number of
frequencies for the congested areas. This
new allocation makes possible 63 Class B
channels, 32 Class A channels and a new
class is created and given five channels.
This latter class includes all broadcast sta-
tions having a power of 1,000 watts or less.
It is proposed that instead of designating
stations as Class B and Class A, the three
classes be designated as Class 1, now Class
B; Class 2, now Class A and Class 3, which
are local low power stations. The plan re-
tains all of the principles of the present Class
B assignments ; that is, the 50 kilcycle separa-
tion in each zone and minimum of 20 kilo-
cycles separated in adjacent zones. It is fur-
ther reccommended that in a given locality
not more than two Class 1, now Class B, sta-
tions be licensed on a given frequency. Any
additional applicants should be temporarily
assigned to frequencies in the Class 2, now
Class A, band, until a frequency is available.
Thus, there would be a possible maximum
of 126 Class 1 stations. These changes in
the allocation of frequencies to broadcast
stations require that several alterations be
made in existing assignments. Such changes
are inevitable, but the reassignments should
be made. Tt is recommended that a small
continuing commiittee be designated by the
Conference to remain in Washington and
collaborate with radio supervisors in a re-
assignment of the broadcast station frequen-
cies in accordance with the recommendations
of this Committee.

General George O. Squier. formerly Chief
Signal Officer of the United States Army,
reported that the work of Subcommittee Na.
3 on general problems of radio broadcasting
was practically completed after three ex-
tended sessions. This report states that due
consideration has been given to the class of
programs broadcast from various stations.

(Continued on page 1106)
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© Harris & Ewing
Dr. J. H. Dellinger, Chief of the Radio Labo-
ratory of the Bureau of Standards.

ACUUM tubes of increased efficiency,

transmitting stations with measurably

greater power, and the elimination of

batteries and antennae! These are
among the radio developments foreshadowed
by Dr. J. H. Dellinger, Chiei of the Radio
Laboratory of the Bureau of Standards, inan
interview with the writer. The progressive
changes outlined, according to his version,
will also be attended by a greatly increased
popularity of this medium of conununica-
tion—that is, radio receiving sets will be as
common as telephones and automobiles, and
the number in use in the United States is
likely to approach 12,000,000.

“In the next few months we shall doubt-
less see the beginning of a steady develop-
ment of cheaper, simpler, and better receiv-
ing sets,” predicts Doctor Dellinger, with
the added comment that this is already being
accomplished. “Radio sets are now in the
same stage as the early automobile when
they had a whipsocket on the dash hoard.
Ten years from now it will be hard to be-
lieve that the complicated juggernauts we
now call receiving sets were used at all.

“We shall certainly see the elimination of
batteries and antennae. Perhaps even the
electron tubes will go, and crystal detectors
come back, if broadcasting is distributed
from a sufficient number of stations. These
stations will be linked together, so as to
send out the same material simultaneously,
The stations will be connected by one of
three methods, namely, wire telephone dis-
tribution, radio relaying, and the carrier-
current system. The receiving sets will be
huilt so the pressing of a button will adjust
the set to bring in the particular material
desired. One thing about radio sets that
now appears certain is that practically every-
body will have one.

“Is the present trend toward the use of
radio receiving instruments with a great
number of tubes, or will the one- and twao-
tube sets be the popular type of the future?”
the doctor was asked.

“Certainly there will not be an increase
in the nnmber of vacuum tubes used.” he
replied. “Distant recention is not always
due to the sensitivity of a receiving set or
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The Progress of Radio

An Interview with Dr. J. H. Dellinger, Chief of the Radio Laboratory
of the Bureau of Standards

By S. R. WINTERS

to the power of the transmitting station.”
he added. “Favorable atmospheric condi-
tions and the absence of electrical disturh-
ances occasionally make possible long-dis-
tance reception, thus accounting for the freak
records reported. On the other hand, static,
electrical machinery and other limiting fac-
tors, operate against the full possibilities of
a receiving set.”

Pertinent to this conclusion are the results
of ‘a two-year study recently completed by
the Bureau of Standards. About 50,000 ob-
servations were made with respect to the
distance ranges of broadcast reception and
the effects of varving conditions such as
atmospheric disturbances, fading, interfer-
ence from other transmitting stations, radiat-
ing receiving sets and weather characteris-
tics.  The results, which are now being
tabulated, indicate that the major obstacles
to radio reception are other broadcast sta-
tions, atmospheric disturbances, and fading.
These forms of interference are stated in
the order of their relative extent. These
tests were participated in by 200 voluntary
observers, located at varying distances up to
1,000 miles from the broadcast stations
whose signals were under study.

“The necessity for fewer tubes ties in
with the assurance of an increased use of
power at the transmitting stations,” indicates
the Chief of the Radio Laboratory of the
Bureau of Standards. Already there are in-
stances in the United States and Canada
where transmitting stations have increased
appreciably their consumption of electric
encrgy for broadcasting purposes.

HIGH POWERED STATIONS MUST MOVE

With the general use of high-powered
stations, according to Doctor Dellinger, there

will arise a demand for their locations to
be removed from the congested centers of
population. That is to say, as the stations
increase their powers, there will be a tend-
ency to erect them in the country or open
spaces, thus reducing interference. A nota-
ble instance of this was the removal of a
powerful broadcast station from the sub-
urbs of London, England, to a point 30 or
40 miles from the city.

The commercial development of a 3-elec-
trode vacuum tube with a filament heated
by alternating current, according to Doctor
Dellinger, is indicative of the trend toward
greater cfficiency and more power in the
path of transmitting and receiving work.
Outdoor antennae will gradually be elimin-
ated and the electric light socket will be-
come both the tube power supply and an-
tenna.

The use of increased power by transmit-
ting stations will necessitate that they ad-
here accurately to the wave-length or fre-
quency assigned them. In this connection.
it has been discovered that small pieces of
quartz crystal, one or two inches long, have
a natural frequency of the same order as
the frequencies of currents used in radio
communication. It has been found too that
the frequency of the crystals is surprisingly
constant, and are thus extremely useful in
establishing and maintaining radio standards.

QUARTZ CRYSTALS

“The quartz crystal may be used in num-
crous ways,” comments Doctor Dellinger.
“In one method, it forms an auxiliary con-
denser in a resomance circuit and when
the current in the circuit is made to have a
frequency equal to that of the natural vibra-

(Contined on page 10%0)

One of the many U. S. Radio Compass Stations; the original system was improved upon by the
radio laboratory staff of the Bureau of Standards. A ship’s bearing is determined by the combined
angle readings obtained at a number of compass stations. and plotted on the map in the manner

shown.

www americanradiohistorv com

Where the strings intersect is the position of the ship.

Foto Topics, Inc.
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Will Radio Make Our Railroads Safe?

By HOWARD S. PYLE,
A.M.L.R.E.
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O you who have accepted radio as a
household necessity, a medium oI
education and entertainment, it has
possibly not occurred that radio is
being developed in other ways to provide
enormous benefit to the public; probably to
a degree of far greater importance than
radio broadcasting, for its application to
train control work involves the protection
of human life and property.
It was not so very many years ago that
the present efficient block signal system, in
use on practically all our railroads today,

s

was almost unknown. Signals were then
looked on by many veteran engineers as a
nuisance, and they resented the installation
of the now familiar semaphore arms at fixed
points along the right-of-way. Perhaps the
feeling was somewhat similar to that of
many old salts—captains of the world’s ves-
sels, who objected strenuously to the instal-

\/”fc’/'”n’dl'ﬂfé’ lation of radio telegraphic equipment on their

vessels on the grounds that it took the su-
preme control of their ship out of their
hands, enabling the owners to control the
vessel's movements, through the medium of
a bit of weird apparatus manned by a
smoothfaced voungster. Although that feel-
ing still is present to some extent among
old mariners, this does not hold true in the
railroad sense.

In talking with a veteran engineer
the other day, the writer questioned
him regarding this resentment against

signals which was so unanimous among the
old engineers, and he said, “Resent them?
Why, man, I consider it is just the differ-
ence between life and death for me as well
as my passengers, to have the security of

ol o
Y T
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Showing how the oscillator circuit
gives radio frequency energy,to the
rails through intermediate coupling
circuits. A change of frequency at
the oscillator, accomplished auto-
matically by the block signals, af- E5
fects either one of the two pickup
loops on the locomotive. These loops
may be seen under the cow catcher.

block signal protection, and I think you'll
find a pretty large majority feel the same!”
They do; further inquiry developed that.
Just a few days ago, while the writer was
engaged in experimental work along the
Pere Marquette right-of-way, his attention
was attracted by several short, sharp blasts
frcm a locomotive whistle just outside the
experimental station. Catching my inquir-
ing glance, the engineer called, “What's the
matter up ahead? I haven't any signal.” and
glancing at the signal lights, I noted that
they were out. It developed that a lLouse
was being moved across the rails, tempor-
arily interrupting the system, but the engin-
eer was lost—helpless, without his indica-
tion.

Present methods of block signaling are
developed to an amazing degree, and with
the recent installation of thiree-color lights,
rather than the more common type of sema-
phore arm, the Pere Marquette Railway has
what is considered the most modern and
up-to-date signal system today. It has just
one fault, a weakness that is evident in all

(Continucd on page 1101)
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Leakage from rail to rail through the ties is eliminated by employing a separate return circuit
and connecting the two rails in parallel.
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Radiorphone Serves Power Company

them to effect the necessary repairs.
photograph shows the automobile used

offices.

short wave-lengths,

On the right is shown the radio station of the Poto-
mac Electric Power Co. installed in the office build-
ing. This station operates on waves between 70 and
The panel of the main transmitter is
seen on the right of the operator, while a smaller

100 meters.

experimental transmitter is on the table to
of the receiving set.

B

T was only a short while ago that the

Radio Laboratory of the Bureau of

Standards conducted experiments in the

transmission and reception of radio tele-
phone communications by means of short
wave-lengths—between 10 and 105 meters.
Now, short wave-lengths or high frequencies
for radio telephone communication have been
introduced in practical service.

The Potomac Electric Power Co. of
Washington, D. C, has equipped two radio
transmitting and receiving stations for dis-
patching messages between the main office
m Washington and the power plant on the
outskirts of the District of Columbia. This
traffic will be negotiated on wave-lengths
between 100 and 70 meters, a band of fre-
quencies sufficiently removed from those al-
located to popular broadcast stations as to
cause little or no interference.

The local electric power transmission com-
pany will not only use radic as a means of
communicating between headquarters and its
power plant, but will keep in touch with re-
pair trucks through this medium. This in-
volves the departure of equipping about
12 repair trucks with radio receiving sets
whereby signals may be intercepted from the
transmitting station at headquarters. In
operation, this plan means that the foreman
of each repair truck will listen for signals
the first 15 minutes of each hour. Thus,
the main office will be enabled to issue in-
structions and direct the movements of re-

pair trucks in the field without the necessity

of their returning to headquarters.

This is a novel use of the radio telephone.
However, this mere novelty should not over-
shadow the significant thing of utilizing short

By means of radio equipped automobiles and trucks,
the central station knows their location at all times,
and can, in case of accidents on the lines, direct
The upper
in experi-
ments for keeping in touch with the power company
Several trucks are now equipped with com-
plete transmitting and receiving stations working on

By S. R. WINTERS

RS AN S AT

the left

R g

wave-lengths or high frequencies in com-
mercial traffic, It means that the increasing
use of wave-lengths around or below 100
meters will serve to eliminate some of the

IMPORTANT NEWS

LONG the well-established policy of
RADIO NEWS to give its readers
E only the best, we are pleased to an-
nounce that beginning with the January
issue we shall begin a new serial entitled:

*“The Inventions of
Reginald A. Fessenden”

Dr. Fessenden needs no introduction to
the radio fraternity., He is one of the out-
standing figures in the radio world today.
He is the original inventor of the modern
radio telephone. His was the first experi-
ment to send the human voice and music
through space without wires—the forerun-
ner of the present day radio telephone.
He is also the inventor and patentee of
the Heterodyne principle, now used in all
of the Super-Heterodyne radio outfits.

In addition to this he is the inventor of
almost one hundred important radio and
electrical inventions.

An inventor and experimenter of note,
he will give RADIO NEWS readers the
benefit of his many years of experimenta-
tion. The serial will run in RADIO
NEWS for the next year and will be
published exclusively and for the first time
in RADIO NEWS. —EDITOR,

LSRR

T

interference encountered in broadcast re-
ception. The truth 1s, the Bureau of Stand-
ards emphasizes this very point as one of the
chief advantages in employing high fre-
quencies.. The. "wave-lengths. between 200
and 600 meters are already congested by

www americanradiohistorv com

increasing allocations to broadcast stations.

The transmitter at each of the two sending
stations of the Potomac Electric Power Co.
consists of a 50-watt oscillator and a 30-watt

modulator. Signals from the radio telephone
station, operating on a band of wave-lengths
between 70 and 100 meters, have been heard
by amateurs in a middle western state. The
feasibility of repair trucks picking up
signals from the station at headquarters has
already been determined by the experimental
use of a Ford automobile equipped with a
portable receiving outfit.

COLD WEATHER AIDS RADIO
TRANSMISSION

A new natural phenomenon in the form
of cold waves improves radio transmission
especially at a distance of between 155 to
186 miles, radio engineers of the Bureau of
Standards at Washington state. In daylight,
cold waves affect the radio transmission of
long wave signals from trans-Atlantic sta-
tiens at New Brunswick and Tuckerton, N.
J., a preliminary report from the Bureau
points out.

The signal strength varied and the appar-
ent direction of the sending station deviated,
according to the observation. From a mod-
erate distance the signal strength was found
to be quite uniform during most of the year,
but with the coming of cold waves in Jan-
uary, the signals increased to more than
twice their normal strength. At the same
period there -were deviations of many de-
grees in the apparent directions of the trans-

(Continued on page 1095)
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© Kadel & Herbert.

The First Radio World’s Fair

One of the greatest Radio
Exhibits ever undertaken

A Neutrodyne set
with a wrought
chased copper panel,
built by Mr. Savas-
tano of New York
City. ©F o to
Topics, Inc.

ég Radio World’s Fair Great Success %

The First Radio World's Fair was a great success from
a number of standpoints. The attendance was far greater
than was expected, in fact a few of the nights during the
exhibition it was found necessary to close the doors at both
Madison Square Garden and the 69th Regiment Armory as
early as 8:30 o'clock because the crowds were so great. e
It has been estimated that 175,000 people saw the exhibits.
Special details of police were required to maintain law and
order. But the success of the Fair was not in the record
attendance, but in the volume of business transacted during
this period. Eight European countries were represented in
the special foreign section and it is understood that their
wares were given favorable notice, which of course means
business with the United States. Practically every Ameri-
can manufacturer of radio apparatus was represented and
many new and novel devices were exhibited for the first
time. Neutrodyne sets predominated in the showing of com-
plete receivers and there are so many good ones it is hard
for a person to make a final selection of the one he would
want.

Any number of contests were held, one of- the most
interesting being the Homemade Set comtest. Some very
ingenious and decidedly original outfits were entered. It
has been suggested that manufacturers would do well to L
p‘é follow a few points of design incorporated in some of them. ﬁ

=

Truly, this is a really good loud
speaker, regardless of the fact
that the young lady has her hand to her ear. © Kadel &
Herbert.
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Seen at
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A HAMMERED COPPER
PANEL is the novel feature of
this Super-Heterodyne receiver
built by Atfred Savastano, of

: - ’ - . New York City, who is 'shown
DM £7 €. beside it. The panel is made of

hammered chased copper and is

a thing of rare beauty. It forms

an effective shielding. © Kadel
& Herbert
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JUST A HANDFUL. This miniature single tube régenera-

tive set of unusual construction works as well as its big

brothers. Note the scalc engraved on the foremost fotary

plate of the variable condenser. The pointer is stationary.
© Kade| & Herbert

ATy Phonograpy, volﬁf,l,cb’“dcasnng is

adel & !-icrbe,:t more

A MINIATURE LOOQOP AERIAL of singular con-
struction was one of the many interesting exhibits.
The frame is moulded out of pyradiolin, a composi-
tion similar to bakelite, and the method of wind-
ing the turns gives a low distributed capacity.

@ Kadel & Herbert.
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THE 65th REGIMENT ARMORY, New York City, where a section of the Radio
World’s Fair was located. @© Kadel & Herbert. :

THE LARGEST RADIO INSULATOR in
the world; one of the many insulators designed
particularly for the high powered shore radio
stations of the U. S. Navy, exhibited at. the
Radio World’s Fair. How about a couple of
these for your aerial? © Kadel & Herbert.

NEW NAVY TRANSMITTER with a power of 300 watts.

It employs twelve 50-watt tubes and can be used for C.W.,

I.C.W. or Radiophone. It was designed especially for use

on the Man-o-wars. Chief Gunner F. E Nantz and .John Cox

are shown demonstrating it at the Radio World’s PFair.
© Kadel & 'Herbert,

I

A WINE BOTTLE RADIO SET exhibited at
the Radio World's Fair, This interesting gwo
slide tuning coil crystal set is made out of a
German wine bottle that has seen better days
but judging from its novel employment it still
has one or two kicks left for the owner.
© Kadel & Herbert 3
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SET YOUR CLOCK BY
RADIO., The photo shows
the apparatus which does the
trick. This is the result of
recent experiments carried
out by experts of the U. S.
Bureau of Standards.. The
stunt is accomplished by the
use of a standard form of ra-
dio receiver and a series of
retardatiori relays. One of
these days, no doubt, it will
be a little ether wave that will
wake you-in the morning—by
setting off your alarm.
© Kadel & Herbert.

FREE MUSIC TO THE CROWD BE-
LOW. The idea of a Berlin merchant
who desired a novel form of advertising.
A huge loud spcaker was placed on the
roof of the building and the best of Ger-
man broadcasting fed to it, through a
power amplifier. There is a public park
below where the people gather to listen
to the program. @© Kadel & Herbert.

e ——

RADIO IN A TEA- h TR 4 S /

POT. What an idea! \ § 7 h g

How sweet! And the r

damsel in- the picture \ N y s e i B
none other than the : : P i,
nationally known 8

dancer — Gilda Gray.
This receiving set was

\\
entered in the prize ¢ .
contest for sets of : I
amateur construction b Y |
|

at the Radio Exposi-
tion. © Kadel & Her:
bert.

CAPTAIN DONALD B. MACMILLAN RETURNS
IFROM THE FAR NORTH; the Bowdoin anchored at
Wiscasset, Maine, after her trip -to the Arctic. Radio
WNP, the “Bowdoin’ was almost constantly in touch with
the “‘outside world” through amateur stations in the
United States and Canada. Donald Mix, the operator of -
WNP, is to be given credit for his excellent work during
the absence of the ‘“Bowdoin” from civilization.
© Foto Topics, Inc.
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A SINGING ARC OF OLD was one
of the novel attractions at the Radio
World’s Fair. This queer looking ma-
chine is an old singing arc radio-
a relic of bygone
days; it was built in 1907 by F. E.
Butler, who is shown on the extreme
right, demonstrating it to a group .of
interested  spectators. © Kadel &
Herbert.

BOTTOM -RIiGHT

L= ]

-
o
TOP. LEFT

GENERAL PERSHING'S FAREWELL
SPEECH to his comrades-at-arms was de-
livered through the medium of the radio.
his words being carried over thousands of
miles of telephone wires from coast to
coast and border to border as they entered
a microphone at the War Department.
His message was relayed through 18 broad-
cast stations. This was the most wonder-
ful piece of work ever accomplished in the
art of broadcasting. © Henry Miller News
Picture Service, Inc.

LOPEZ AND DEMPSEY, yeah, Vin-
cent is explaining the mysteries of radio
to Jack while tuning in on his own or-
chestra. You see, Jack visited Vincent,
He said, "1 learned about jazz from
Vin.: but Vin. didn't learn anything
about the art of fighting. @ Foto
Topics, Inc.

49

DONALD B. MACMILLAN TELLS THE
WORLD of his trip to and from the Arctic,
over the radio. He is shown here speaking
into the microphone at station WAHG,
Rlchmond Hill, L. I. He had with him
his favorite Eskimo dog, which also gave a
short talk on ‘“The Call of the North.”
© Fotograms, N. Y.

1
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THE FORGOTTEN-APPLE. A typical case of radio
fever., Master Herbert Roy Fox is so taken with a
radio program that he has entirely forgotten about the
beautiful apple mother gave him. Radio fever affects

the young as well as the old it seems.

with his lessons.

TO SCHOOL WITH THE RADIO is Master James
Scull’s idea of real fun, but he doesn’t let it interfere

He hated to leave his radio set all

day so he rigged up this three tube reflex on his .bike
and listens in at lunch time and on his way to and

from school. © Atlantic Foto Service.

A MIDGET
THREE TUBE
SET said to be
the smallest of its
type in existence.
It is 3% inches
long and 55 inch-
es high. Al the.
apparatus is stand-
ard except thevac-
uum tube sockets.
It employs a re-
generative circuit
and a two stage
audio frequency
amplifier. The set
was built by P. F.
McGuire, Ba-
onne, N. J. © F
tograms, N. Y.

COLONEL GREEN in
his radio laboratory at
Round Hills, Mass., sur-
rounded by a number of
embryo inventors employ-
ed by him to work for the
advancement of radio. At
present they are experi-
menting with a radio mo-
tion picture system. ‘©
Fotograms, N. Y.

YOU CANT HELP
BUT SEE THEM, day
or night. The two mon-
ster towers supporting the
antenna of station WHO,
Des Moines, Iowa, as
they appear .at mnight.
They are illuminated by
search lights and each
tower has a.beacon light
on its top. @ Kadel &
Herbert.
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La Presse

CKAC

Montreal, Canada

THE STUDIO OF CKAC is unsurpassed in its beauty—the interior deco-
rator was truly inspiréd.. Note the microphone and stand in the foreground.

; I
4 mlcrophtosn:"-.{' ton g
Prodyc in e Ic
ed perfect,, f‘::reczr;r-u"d anu; r!:y
cal ears,

AN ALL BILINGUAL PER.
SONNEL is the stafil of CKAC,
La Presse. We introduce, from
left to right, standing, Arthur
Dupont, Assistant Announcer;
Adrien Arcand, Radio Editor;
Leonard Spencer, Technical As-
sistant; J. N. Cartier, Director
and Chief Announcer; A. Le-
beau, Master of Ceremonies; and
sitting, J. P. Callaghan, known
to kiddies as Father Radio:
Mary Brotman and Norah
O’Donnell, busiest Montreal
stenographers,

THE CONTROL ROOM s
shown in the photo to the right,
From this point the big trans-
mitter is made to ""do its stuff”
and do it in a manner to your
liking. It is carefully trafficked
on the 425 meter wave and is not
alowed to roam. Over-modula
tion is never allowed.

THIS IS THE TRANSMITTER and it is
2 new one, with a power of 7% kilowatts!
See the nice big tubes! It is seldom that
they are worked hard, but when they are
let loose there is no telling _how loudly
CKAC will be heard in Europe.

(T %
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PART III
HE day was a warm one in Spring.
The laziness of late June was an-
nounced by the drone of insects and
the gentle rustle of leaves.
stately elms of Yale stood in the heaviest
of verdure keeping a lazy watch over the
campus against the return of the hordes in
search .of knowledge. Commencement was
just over, ‘the last of the stragglers had
just seen their trunks and luggage hauled
off to the station in the town's disreputable
express vans and the stragglers themselves
stood about smoking a last pipe while they
prolonged a good-bye until train time.
The walks and campus greens were de-
serted in a few days. Summer had settled
down over New Haven in its fullest sense.
A young man strolled leisurely up to Jack-
son’s restaurant. He had a couple of books
under his arm and was holding a paper
with his free hand. Evidently he had come
from the railroad station and was in search
of some one. In the restaurant he went
to one of the tables in the rear, after
speaking to the waitress, .sat down and
ordered a cup of coffee. He asked after
his friend Barbour. He hadn’, the
waitress said, been in that day, but
she added that the day was yet young.
CONTEMPLATES POST GRADUATE
WORK

Immediately the young man pushed
his paper to one side and opened the
larger of the two books, which was a
heavy treatise by an Englishman named
Maxwell who had done, it seemed, a
great deal of experimenting with elec-
tricity and had developed several
theories concerning the magnetic
properties of coils through which
electric currents were passed. The
young man was extremely interest-
ed in his book for he had, less
than a week before, graduated from
the Sheffield Scientific School of
Yale University in the class of '96.
Nevertheless, he was already “con-
templating three wvears of post
graduate work looking toward a
degree of Ph. D. and he chose to
make investigations along the line
of fhose in the Maxwell volume,
except of course, experiments
would go further than those de-
lineated in the heavy book. He
was also extremely interested in
the wave motions which seemed to
postulate themselves more and
more prominently as the underlying prin-
ciples of electricity became better known.

The diploma which the young man had
recently received, and which he still placed
on his bureau to gaze upon each night before
retiring, was given, according to the Latin
inscription upon it, to one Lee DeFaorest.

From time to time as he sat pouring over
the pages of fine print he took a drink of
the coffee before him. When the coffee ‘was
all gone, he paid for it out of a well worn
wallet- and walked slowly out to the street
and up toward the campus, his two books
under his arm. As he started to take a
short-cut up toward ‘one of the dormitories,
a decided expression came over his face. He
looked around. seemingly as if he were
tryving to find himself in some strange sur-
rounding. Then he howed his head a Tittle
and hastened his speed. Near the dormitory
he looked up and called “Oh Barbour.”

The tall

The Dife and Work of

DeFores

| &
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“Ye ho” came the answer and a touseled
head thrust itself out of one of the upper
windows. few minutes later Barbour
came down the last flight and asked DeFor-
est if he had had lunch. DeForest had,
sa they decided to walk to the lake.

“OLD GRADS,” BOTH

As they left the campus, both looked

fondly and sadly around at the buildings,
~the ivy and the—arching trees. They re-

niinded each other of the good old times
represented at each of the crannies about
the buildings. They consoled themselves at
having passed the under-graduate days and
being at last lomely “old grads.”

They were sad. Every man who has left
an Alma Mater after four wonderful years
understands the feeling. With such a sen-
timental person as DeFarest it is not unusual
that this feeling should run to the highest
pitch.

Dr. Lee DeForest holding the .Phonofilm recording device,
one of his latest inventions.

Once away from the campus, however,
their talk turned to other subjects. With
the last of the summer came the great Presi-
dential election and the first race made by
William Jennings Bryan. It was the first
election in which either of the young men
could take a part, both having just recently
become of age. They had long talks as
thev walked. and covered the whole field
of politics from the theoretical limitations
of the state to the comparative honesty of
the two chief candidates.

From politics the two young philosophers
would pass on to the inevitable dream of
youth—a Utopia. Hour after hour they
would devote to the specifications of their
perfect state, dealing in details of the won-
derful organization down to the mechanics
of the Public Health system. This latter
point always obtruded on account of the
very bad and ever debated sewage system

Biagraphy recorded by 117,
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of New Haven. From their Utopia they
would pass on to some engineering prob-
lem of the time. It was DeForest's gen-
eral’ procedure to name some great want
of the country such as electrification of the
railroads and then proceed to plan ways
and means for doing it. They would spend
hours on the problem at hand and having
exhausted themselves with their labors, re-
turn late to town, go to Jackson’s for an
omelette or a very thin steak and a cup of
coffee, thus closing an enjoyable day,

At other times Barbour could not go and
DeForest would start out by himself. Some
new creek or small river would catch his
fancy. He would make a long exploration
trip in search of a fairy-like spdt in which
to sit and contemplate the woes of the
world and the ‘beauties of Nature. Some-
times he would find a particularly fetch-
ing place and would return home with the
light of a Thoreau convert in his eve. The
early hours of the following morning would
find the light still burning in his room and
Lee sitting at a table laboriously pour-
ing forth his soul on paper, attempt-
ing to put the beauty of the past eve-
ning into his diary. -

As the summer moved on, DeForest
spent more and more of his time. in
the country around New Haven. For
the first time in vears, much to his
disgust and chagrin, he had little to
do. He could find no work during
vacation time, so most of his time was
spent to suit Himself. During the
bright days hc roamed the fields and
togk hikes. In the evening he ré-
turned home to his books, the read-
ing of Maxwell and Hertz occupy-
ing most of his time. Toward the
latter part of the summer he dis-.
covered Emerson and immediately
became a slavish disciple of the
Boston sage. For recreation from
his studies he read the poems and
tales of Poe—for the fourth time.
He obtained odd jobs with various
‘companies around New Haven. He
spent a few days reading meters
for the gas company and did some
work for older post graduate stu-
dents in the laboratories.

BEGINS POST GRADUATE WORK

The beginnitig of_the school year
in September brought back the old
accustomed rush of activity. His
course consisted of higher mathe-
matics, with particular ‘relation
to vector analysis and analvtical equa-
tions, alternating currents, theories and
history of electricity, and advanced
mechanics. For his laboratory wotk,
he was giverr aplace in one of the
laboratories under Prof, Chas
Hastings. The first couple of months
in the school vear were spent entirely
in  lectures and reading. His first
actual * experimenting along original
lines was begun in the aotumn of
1896, in November of that vear
to be exact. His first step upon being
assigned to a division of the labora-
tory was to select -the various instruments
and ‘calibrate them. He spent numerous
unpleasant hours at his work ,since a verita-
ble flood of logarithms occupied his hours
whife he was calculating the constants of
the various measuring instrinmments. He ate

B. Ariin of Rapio News, wnder the personal direction of Dr. DcForest. Copyright 1924 by E. P. (o.
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and dreamed logarithms for a week at a
stretch. He almost considered memorizing
the tables in order to save the time neces-
sitated in looking them up, )
The work was so entirely new to him
and the professors were proceeding at such
a rate he had little time for anything else.
The first break in his routine after the
beginning of the work was the death of his
grandfather, just at Christmas time.
Conring just 11 months after the death
of his father, the blow was exaggerated.
He felt it not so much from a sense of per-
sonal loss as from the effect it had upon
his mother. She had not yet fully recovered
irom her husband’s tragic death. Then, too,
it was mid-winter and the family was in
dire financial straits. The Christmas had
promised to be a sad one—the year had
been the hardest in the history of the fam-
ily., And to add to the already great lpad
of sadneSs, a ~few ~hours -after the arrival
of the telegram announcing the tragedy, the
postman brought a letter to each member of
the family written by the old man jyst a few
hours before his death. Each one contained
a new dollar bill as a gift of the season.

THE PROM AND HELEN

However, such sloughs of . despondency
never held him entirely for long. About
that time he had decided ppon inviting his
beautiful Boston cousin to the annual Junior
Prom. He had already broached the sub-
ject to her in letters and as the time
for it drew near he pressed his invitation.
After posting the letter in which he urged
her acceptance, he immediately was brought
back into the old pit of torture. His con-
science troubled him for days. And to
make it worse, the return of his mother
from Jowa was aelayed a few days, and
the acceptance from Helen, his cousin, was
in his hands before his mother returned.

The situation came to 'more pleasant re-
sults than he expected, however. His mother
was compliant ; in fact, she was more or less
in favor of the visit. The Prom was. set
for a few weeks after Christmas. Pre-
ceding Helen's arrival on the scene, the
house was decorated and the rooms re-
arranged. Lee was a victim of himself.
Having the best room in the house he was
forced out of it in order to make room
for his visitor. .

She arrived. There was a pleasant day
of walks about the campus and the favorite
haunts of the students. Then the big night.
Dressed as he had never been before, he
hired a cab; weeks before he had, with four
other social climbers of Yale, bought a' box:
at the Prom and was prepared for t}}e
most enjoyable evening of lis academic
year. All went well at the start, but one
can never forecast events. -Before the eve-

ning was over, a combination of pride and
jealousy arose to take the keen edge .from
; Helen was dancing with a
Lee was self-

his happiness.
great number of other men.

their wraps.
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Some of the busiest days of DeForest's life were spent in the laboratory showm in the above

picture,

appraised as to his abilities on the dance
floor, but he did not think that this slight
defect in his social equipment was sufficient.
to warrant the coolness in his cousin toward
him, which he accused her of showing. The
‘evening was not totally spoiled. There were
many pretty girls and the atmosphere was
one of gayety and abandon. By comparison
to his general routine it was a Bachanalian
revel, ~
LOVE ATTEMPTS TO ENTER

At four o'clock in the morning, with an
air of the Gay Dog, Lee held his arm for
his lady, hailed one of the cabs standing
by, with a bit more of a flourish than was
actually necessary to call the cabby’s atten-
tion, helped Helen into the dark recesses of
the musty-smelling vehicle, took his own
seat and gave the man on the box the
address. As. the street lamps temporarily
lighted up the interior of the cab, a young
man might have been seen gazing with a
discernible bit of worship in his face at
the very tired and sleepy, though happy
young girl beside him. .

As with most such cases of young love
there is an anticlimax, and it usually is sur-
prisingly humorous and often pathetic, to
the onlooker. At the house, the two rev-
ellers slipped into the parlor and doffed
Lee showed Helen to her
room and on the stairs dared to mention
his extremé happiness at having her as his
guest to the greatest of Yale’s annual func-
tions.

Now it has been mentioned that the young
lady made her home in Boston and it js a
generally known fact that Harvard is situ-
ated almost within a stone’s throw of that
town. -And, one may conclude from the

— %

@iond of riding and
loved his horse.
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It was here he made his first acquaintance with ether waves.

fact that the young lady was pretty, well
bred and of good family, that she knew
a much larger number of Harvard men
than students from Yale. All these young
men, in justice to their alma mater, had
told her of the virtues of their own insti-
tution as opposed to the vices and short-

comings of their opponents, Yale. The
volume of evidence decided the issue. At
heart, Helen was loyval to Harvard. As

the hour was very late and a drowsy hack
ride had just been concluded, the young
lady’s reaction was more natural than
studied. She repeated some chance remark
that one of her Harvard friends had made.
The result was instantaneous. Lee resented
the fact that she should make so obvious
her preference to a rival, nay a hated uni-
versity, and said so.

Helen ended the incident with hauteur.
HELEN IS TAKEN ILL

The following morning found the young
lady dangerously ill with appendicitis. A fter
three days passed with a growing seriousness
in her condition, her mother was called to
the bed-side and a medical consultation was
called. The girl was too ill to he moved
and the doctors declared that an immediate
operation was necessary. She was taken to
a local hospital where the operation was
performed. Lee paid her a visit. every day
while her condition was serious. Sometimes
he would send flowers.

He had announced himself in several places
in his diary as being “upon the verge of
falling in love with Helen” He still held
this idea even after the Prom episode. The
visits to the hospital were sometimes ten-
der and charming. After a long and peri-
lous: convalescence Helen was able to return
with her mother to her home. “Poor little
Prom girl,” Lee wrote in his diary in
closing this sad episode. :

All the while, he was continuing his work
in the laboratory and keeping constantly at
his reading in electricity and mathematics.
It was shortly after the beginning of 1897
that he made his first real acquaintance with
the _electric condenser, that is, he began
some experiments with it. Immediately,
thousands of possible uses for this device
thrust themselves into his consciousness. Of
them he wrote in his diary, “It flashed
across me today—my special first field of
electrical enterprise—the condenser—half
brothér to the transformer, moare efficient,
cheaper, lighter,—to develop it. Make it
take the transformer’s place both for phase
alternation and also for step up and down—
superseded everywhere—Millions! Then find

(Continued on page 1087)
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The Latest Radio Swindle

By HUGO GERNSBACK

Member American Physical Society

Every new industry as a rule is exploited by legitimate business as well
as by “business” that is neither legitimate nor anything else. Attempts
are often made to defraud the innocent public by pseudo-scientific
means. One of the mast flagrant recent swindles is here described.

Above:
to the patient.”

INCE radio hecame popular, the gen-
eral public has pounced upon it as the
marvel of the age, which truly, it is.
The non-technical man, if told of any

new ‘and scemingly impossible wonder that
has been periormed by radio is not at all
incredulous, but willing to helieve anything
and everything, as long as the magic word
of radio is connected with the new wonder.
[{ it were 10 be announced tomorrow by
some exploiter that by means ol a new
radio outfit we could live to be s hundred,
there would be a huge sale for such an
outfit. Indeed, there is very little the pub-
lic will not believe that cannot he accom-
plished by means of the marvelous radio.

We had occasion before to mention
through the columns of Ravio NEws a new
crop of unscrupulous exploiters who have
sprung up of late to take advantage of
this public belief in radio in order to make
huge sums of money. In our June, 1924,
issue, we showed some of the faking which
has already been carried out. It seems that
only the fullest and widest publicity can
eradicate the new: evil with which radio’is
threatened. To the non-technical man, we
give this warning—IF AT ANY TIME
YOU ARE APRROACHED BY A 50-
CALLED “DOCTOR” OR PRACTI-
TIONER TO UNDERGO A PHYSICAL
TREATMENT IN WHICH A REGULA-
TION RADIO OUTFIT 1S USED—
SHUN HIM AS YOU WOQULD SHUN
A BURGLAR. Both operate on the same
principle, namely. to extract money from
you. with the difference that the burglar
-should get the beneft of the doubt—at

“Determining the capacity and inductance of the brdin.

Right: “Finding the inter-
ference with Transmission.”
Another caption under the
same photograph taken
from Dr. Rogers’ pamphlet,
If we can believe Dr. Rog-
ers, by means of this hokum,
beg pardon — hook-up, we
can “‘test the capacity and
inductance of the brain and
the chiropractor will know
the degree of INTERE-
FERENCE to the flow of
life force.” Sad to relate,
however, we do not believe

Dr. Rogers.

Absolutely no electricity gets
So reads the highly interesting but nonsensical caption printed underneath this
picture in Dr. Rogers’ pamphlet.

TN T T e P e

$1.000 Reward

ADIO NEWS challenges Dr.

George D. Rogers, D. C.

Ph.C., the manufacturer of
the NEUROPHONOMETER, to
come to New York City and dem-
onstrate his NEUROPHONO-
METER before a body of twelve
scientists, composed of six physi-
cians and six scientists, all of good
repute and standing. - If these in-
dependent twelve men decide that
the claims put forth for the NEU-
ROPHONOMETER by Dr. Rog-
ers are founded upon scientific
truth, RADIO NEWS will pay
over to Dr. Rogers the sum of
ONE THOUSAND DOLLARS.
($1,000) plus HIS TRANSPOR.-.
TATION TO AND FROM NEW
YORK.
i THIS OFFER WILL BE
: OPEN FOR SIX (6) MONTHS.

R T

EyETT

TN AT AR DA SRRSEE

anbta

PSR

least he is fair ‘minded about it and does
not deprive you of your hard earned money
under false pretences.

We have to do taday with the Wonder (?)
of the Age—THE NEUROPHONOME-
- TER, manufactured by one George D.
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Rogcrs,‘D.C., Ph.C, former Dean oi the
Texas Chiropractic College, 1715 Main Ave-
nue, Sap Antonio, Texas.

We give Dr. Rogers full publicity on the
Net_lmphonometer so that any individual who
desxr.es to know all about the. “conductivity
of his nerves” can buy this $50 radio outfit
masquerading under the high-sounding name

| of neurophonometer, for the small sum of

$500—C.f\SH, as advertised by Rogers.

The Neurophonometer, as our illustrations
shgw, 15 a regular radio outfit thinly dis-
guised. On the front panel there is a vac-
uum tube tor some reason or other not
very clear to anyone; and a Baldwin phone.
The outfit looks very formidable, to say
the least, and the poor victim who is to
undergo treatment must certainly be inspired
by the sight of the variegated knobs, volt-
meter, dials and other paraphernalia which
are soon to help cure him,

The Neurophonometer is of course never
sold to private individuals. It is sold to
certain practitioners who fall for the hum-

. bug and who in turn tickle their prospective

victim's spine by means of a “free” elec-
trode supposed to carry the radio current.

The following paragraphs are taken from
Dr. Rogers' namphlet :

“The Neurophonometer is a highly
sensitive electric instrument constructed
to measure the exact conductivity of the
nerves of the entire body. The Neuro-
phon_m.neter does not measure the con-
ductivity by a hypothetical point called
normal, BUT IT DETERMINES
THE VARIANCE FROM THE CA-
PACITY AND INDUCTANCE OF
THE BRAIN (DYNAMO) WHICH
GENERATES THE LIFE FORCE
OF THE BODY. THE RATE OF
THE GENERATION IS THE RATE
OF CONDUCTIVITY, IF THE
NERVE IS FREE FROM PRES.-

SURE. If there is interference with
the flow of life force, the Neuro-
phonometer will register .the degree.

S}!rface temperature does_not alter the
efficiency of the Neurophonometer, be-
cause IT IS ACTUALLY DETER-
MINING THE CONDUCTIVITY OF
THE NERVE. This was determined
by locating an impinged nerve with the
h:e_urophonometer under ordinary con-
ditions, then heat was applied over the
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ryve being tested, then the instrument
owed that the heat increased the con-
ctivity of the nerve about one-fourth
one unit, an ice pack was then ap-
ied over the same nerve, and the in-
-ument showed that the interference
is increased by the cold one-third of
e unit. BY ELECTRICAL LAWS
HIS TEST PROVES THAT THE
EUROPHONOMETER ACTUAL-
Y MEASURED THE CONDUC-
[VITY OF THE NERVE.
“Probably the most important feature
the Neurophonometer is the estab-
hment of the positive normal conduc-
rity of the nerves. This is important,
ECAUSE EVERYONE HAS A
IFFERENT FREQUENCY, there-
re, it would be very difficult to deter-
ine an average, even then the test
ould not be specific. BUT BY DE-
ERMINING WHAT THE 'INDI-
IDUAL PATIENT’S FREQUENCY
5, then test the nerves by comparison,
HE TEST IS ABSOLUTELY SPE-
[FIC AND SCIENTIFIC.
“AFTER THE CAPACITY AND
JDUCTANCE OF THE BRAIN
AS BEEN DETERMINED, the free
sctrode is placed over the nerve to be
sted. If this nerve is free from pres-
re. IT WILL TEST IN RESO-
ANCE WITH THE BRAIN, but if
ere is pressure it will test BELOW
HE CAPACITY AND INDUC-

ANCE OF THE BRAIN, and the

hiropractor will know the degree of
terEference to the flow of life force.
“The tests are made with an oscil-
ting circuit that is made audible by
e aid of radio principles. Therefore,
e test is an audible test, which is six
nes as sensitive as the most sensitive
dvanAmeter. This, of course, in-
eases the efficiency of the instrument
locating nerve impingments.

“The Neurophonometer is so con-
ructed that the technique is easily .and
adily mastered, but of course, experi-
e increases your efficiency. Its wear-
g parts are only three, and they are
expensive to replace and your local
ectrician or radio man can make all
‘cessary tepairs or adjustments. You
n learn to operate it in a short while,
«d practice makes perfect.

“Should you buy one, you will be in-
ructed in its use. Its value or worth
nnot be estimated in dollars and cents.
owever, we have decided upon a fair
ice which will always remain at a
inimum of $500 cash. Labor condi-
sns and supplies may make it go

SRS s e o g

says Dt. Rogers. A per- ‘I -
fectly " truthful statement? 1
in this case. It really is”¥ l ’

dio receiving outfit thinly

disguised by a few addi- -
tional electrical instru- - .

&

“This is the inside.” So
the inside of a regular ra- - .

ments to fool the public.

higher, but there is little possibility that
it will ever be cheaper.

“Don’t be afraid you cannot be sup-
plied.

“We guarantee delivery in thirty days.
There is no hurry.

“You have until tomorrow to decide,
and should you want advice, seek it.
Good advice is always desirable.

“The Neurophonometer is constructed
and operated by POSITIVE LAWS OF
PHYSICS. It will be opened up at
any time for inspection by electrical ex-
perts, and its every part explained in
detail. It can stand the. fest—it is so
constructed. "

“The Neurophonometer has been in
the process of making for over a year,
and it has proved its value to Chiro-
practic to the entire satisfaction of

everyone who has seen the demonstra-.

tion. The alarmist, the skeptic and the
non-beliéver have all had their fling at
this instrument and, as strange as it
may seem, THE LITTLE VOICE OF
INNATE SPEAKS THROUGH THE
TRANSMITTER just the same and
tells the Chiropractor THE EXACT
POINT OF INTERFERENCE WITH
THE TRANSMISSION OF VIBRA-
TORY LIFE FORCE.

“Don’t discard your X-ray, it may
mean dollars and cents to you sometime
in a malpractice suit.

QUESTIONS ANSWERED BY DR. ROGERS

“Q). How does the Neurophonometer

o

differ from other instruments an-
nounced ?”

“A. We have not seen the other in-
struments. The Neurophonometer is A
PROVEN SCIENTIFIC INSTRU-
MENT, WHICH REGISTERS THE
LIFE FORCE being carried by a nerve.

“Q. Is the Neurophonometer difficult

to operate?
“A. No. The instrictions furnished are
sufficient fo learn to operate this instru-
ment, You will improve ‘continually as
you use and operate the instrument, the
sarge as driving a car. It is operated
similar to a radio receiver, BUT MORE
SIMPLE. )

“Q. How long does it take to make a
reading or analysis of the spine?

“A. Average, ten minutes.

“Q. Does the patient feel any shock?

“A. Absolutely none.

“First, the Neurophonometer is not a
mere finder of hot-boxes. In fact, its
functioning does not depend upon surface
heat at all. What the Neurophonometer
really MEASURES IS THE ELEC-
TRICAL CONDUCTIVITY OF
THE NERVE, and inasmuch as science
has virtually established the fact that
the transmission of impulses over nerve
is essentially electrical .in nature, THIS
MEASUREMENT OF ELECTRI-
CAL CONDUCTIVITY CON-
STITUTES A DIRECT INDICA-
TION OF THE ABILITY OF THE
NERVE TO TRANSMIT MENTAL
IMPULSES. Here we have a° direct
means of determining the degree of im-
pingment on any nerve.

“The second great advantage of the
Neurophonometer is that in getting a
reading the operator is guided by his
ear. With receivers clamped over his
ears, he adjusts the dials so as to get

' Mecet the latest ra-
dio wonder, — the
Neurophonometer,
" shown here in alt
its glory. In addi-
tion to being a reg-
¢ ular radio outfit it
. also possesses an
" extra hulb in front
~ of the panel, also a
telephone receiver
. shown to the left
© of the meter. Nifty
. contraption, wée
© say. It will posi-
~ tively ‘“‘determine
© the capacity and
© inductance of the
.~ brain”"—NOT.

the maximum sound. Such a method is
regarded by workers in the exact sci-
ence as being at least six times as sen-
sitive as any recording device and is
resorted to whenever great precision is
desired and the nature of the work per-
mits of its use.”

The parts which have been capitalized by
us show the silly nonsense that is being par-
aded before unsuspecting buyers. If Dr.
Rogers sells many of these $50 outfits for
$500 he should soon grow rich, but it is
particularly the crass nonsense of the tech-
nical verbiage that Mr. Rogers uses which
is so offensive to the man of science. For
instance, the sentence—“After the capacity
and inductance of the brain has been determ-
wmed, the free elecivode is placed over the
nerve to be tested. If this nerve is free from

(Continued on page 1083)
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A First Night With a First Set

She stepped forward so heavily that the floor actually shook, and began in a hi
“Bill Gaskins! Are you 2 fool?

DIDN'T know much about radio in

those days back in the summer of 1922

(I don’t know much about it now.) I

had never even seen a receiving set ex-
cept in pictures. What one looked like on
the inside was both a puzzle and a mystery.
Nevertheless the articles on radio, the re-
ports of people who had successfully built
“their own,” the. pictures in the advertise-
ments, not only aroused in me an interest in
the subject but fanned it into a zealous de-
sire to make a set.

“Why not?” I asked myself. Even kids
were getting a thousand miles on sets they
had built.

I fell hard. I use these terms not be-
cause I have any regrets to offer, for I

have none, but there is one incident in my -

career as a fan which came near ending in
a manner which would call for regrets. It
is this incident that I am about to relate.
As mentioned above, I fell completely for
the game. I ‘decided to build a radio set,
although I had never used a saw except on
cord wood. I had a purely imaginary con-
ception of a breast-drill, a bushing, a bind-
ing post and a tension spring. Of course
variocoupler, variometer, condenser, grid
leak and rheostat meant absolutely nothing
to me. And then there were EMF, DPDT,
mfd., D.C.C,, D.S.C,, and a whole host of
symbols, abbreviations, and equations which

By JASON C. GRANT

Do you mean—’

rendered, with rare exceptions, the technical
articles on radio enigmatical to me. '

And still T was mystified. But one writer
had said, “Anybody with common sense can

" I had common sense, or_ at least I
thought so, and I jumped into the thing with-
out knowing just where I'd come out, or
even whether I'd come out or not.

The trouble started when I got my first
box from the grocery store. I had selected
it with great care,—all of the boards were
whole, and so T carried it home with a fine
feeling that I had started well. Then came
thoughts of the panel and the baseboard I
could make out of it after I had knocked it
down, dressed the boards with someone’s
plane, yet to be borrowed, and- sawed them
into the proper lengths. I was quite in an-
other world. When I arrived home, I hid
the box under the back porch, returned to
the front door, and entered in the usual
manner. Two days later I discovered the
box filled with ashes and rubbish of all
kinds. There was no use saying anything
about it, no use arguing; I could get an-
other. The only thing I regretted was that
I had asked my wife where the box
was before I found it, for she attached
significance .to my asking and, by going
through an elaborate process of reasoning,
reached the conclusion that the box had
something to do with radio. In a word, she
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gh-pitched voice the harangue to which I had resigned myself.

She never got a syllable further.

sensed just what I was plannin

She didn’t mind my being interested
radio, but she did mind my making a ra
set out of the salary of a common cle
and she did mind the mess I had alre;
made about the house and would make. ¢
thought I should be doing the house cleani
gardening, house patching, and numer
other things she had on her list for me
do during my vacation. All of this
gleaned from her answers to questions
lating to radio that I had put at vark
times when the psychological moment see
ed to be at hand.

But I had gone too far to be stopped.
stood the strain as long as I could and tt
decided one Friday afternoon to buy so
of the parts that were listed in a how-
make-it article. I made my mind up in
moment. I would make a variocoupl
Straightway I went downtown to a ha:
ware store,—I didn’t know there were th
regular radio stores in the little town. Bo.
ly T went into the store, affected a rat}
careless, know-all-about-it attitude, and as
ed with indifference for the article I ¢
sired; -

“A pound of No. 24 direct current copg
wire, please.”

“You want what?” inquired the clerk,
little puzzled. .

(Continned on page 993)
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‘o Editor of Radio News, which are
wed condenser of high-voltage ideas,
k-ups and other useful pieces of radio
wledge.
nored Sir:—
aterly, bhuge re-radiation have been
sed in literary world of radio by many
.5, regulations, laws, etc, concerming
adcasters, amateurs, commercial opera-
;. and other inhabitants of radio world.
ile laws for such are being made so
ely, Hon. Sir, I desire to insert plea for
laws concerning other pepl. connected
h radio—namely, men which sell radio
ts, sets, etc.
Jv reason for such highly amplified de-
s are as following:
sreat while ago I became painfully in-
ested in radio, and also consumed with
ire to possess receiver set to pluck radio
ves from air.. Thusly I went to neigh-
‘ing garage man which have became im-
ymptu dealer in radio parts.
‘Oh,” he squawk learnedly, “you wish to
| your own, ves?”
‘I desire to.do siich,” I refab timidly. “I
ire to have small diagram of hook-up for
'stal set.”
‘Blah!” he snort with nose wrinkle of
itempt. “Such set can hear but small
tance. You shall buy nice box of parts
- cute hyper-super-done. Such are en-
ely preferable to cheap crystal set.”
‘Maybe ves," I gargle back uneasily, “but
have small amt. of cash at present for
‘h set. It will be too strained for me.”
‘Ah,” he squirt pitifully, “then I will
re you small one-tube receptor for negli-
at sum of 80 berries.”
EEk!” 1 squeal painfully. “But I have
Iv ten for investure in set at present!”
“Ten?” he gasp unseeingly. “Oh! I will

pondered weak and weary;
Before the dials which I had purchased
lately from a Radio store;

iddenly there came a tapping, as of some-
one gently rapping,

Rapping at the speaker’s core.

is some static then I muttered rapping
at the speaker’s core,

1y this and nothing morc.

);\'CE upon a midnight dreary, white I

Oscillations

By WILLARD WILSON

»

“Oh!
spiderfoot coil and small paper condenser for that sum.”

“Ten?" he gasped unseeingly.

give you small piece of nice enameled wire,
one spiderfoot coil, and small paper con-
denser for. that sum.”

With protests of good-will I flee from
clutchés of such dealer, Hon. Sir, and slink
into my home via back door of such.

Those, Hon. Sir, were my first experience
with robber-thiefs under disguise of garage
radio dealers. Since then I have became
skunked by such in more deals than are
tasteful to relate. 1 have emptied pockets
of week’s wages to receive, in return, small,
crippled battery of uncertain volting! 1
have paid converted bicycle man-—who now
rides in limousine and sells radio parts—
great pile of cash for worthless Mazda lamps
under name of V. T.

A Guess Evermore

(ds Poe might have written it.)

By WARREN W. SCHULTZ

it could not be I had blundered, yet the
good loud speaker thundered,
For the tapping, growing tapping, moved
the dog outside the door,
Quickly out the door he lumbered, and he
neither slept nor slumbered,
While the good loud speaker thundered,
thundered at its very core;
But he joined the mellee howling, some-
times barking, sometimes growling
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" SPECIALS TO DAY

HOO-DOO-DYNE  $ 48500
COOCOO-DYNE % 9998
4-U-T-PINE $ 60005
U -SHOULD-DYNE  $ 20100

$10275
$ 70089

$rpcr
1 9

g5l SPASMO-DYNE
{@ CAT-O-NINE

I will give you small piece of nice enameled wire, one

After great amount of earbreaking experi-
ences, Hon. ‘Sir, I have became forced to
admit to myself, also wife, that many radio
dealers, make wealthy foreign brokers (of
pawn variety) look like generous philan-
thropers.

Do not understand such talk from me.
At present 1 am no more skunked of huge
amounts of cash, for reason that I have
became acquainted with decent and honest
radio dealer which are not trained as hog
mechanic., There are such, Hon. Ed., if
otie are able to find them. There are also
more cheap, better parts, which are able to
be bought at standard prices:

Such radio dealers, however, which are

(Continused on page 1044)

As he'd never done before.
Only this and nothing more.

Now this roaring set me thinking, for I
know I'd not been drinking,
Thinking evil thoughts about the man in
our own Radio store.
Then 1 wanted to start cussing,
married people fussing,
But I dared not do a thing that I had
never done before.
Instead within me I conspire, that all Radwo
~ men are liars,
That the fools of course are buvers, and
it made me very sore;
And that next day I'd consult him, use the’
noose and big tree on him,
Or knock him down upon the floor.
Only this and nothing more.

just like

Quiet, quiet, awful quiet, as in some great
Chinese diet;
Yor the tubes which glowed so brightly
now were silent evermore.
All the air riushed from my sajls. and not
as slow as gait of snails;
So I stayed inside the door.
Still on the rack reclines my hat, for I
mistook “B” for “A" bat,
Which I shall do nevermore.
Only this and nothing more.

MoraL

If vou blameé anyone for anything, first
he sure vou are not to blame vourself,

www americanradiohistorv com
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How Your Ear Helps Out Your Loud Speaker

By PAUL B. FINDLEY., E. E.*

Did you know that your ears have the habit of fooli;tg you at times? Much 1o the credir
of the loud speaker, Mr. Findley explains how and why the ear. does if.

Ji.‘

. L
L )

I@f‘;” " “

Dr. J. C. Steinberg adjusting a vacuum tube oscillator which will produce a pure musical tone:

of any pitch.

HEN radio broadcasting started,
the fan who had any sort of a set
drew gasps of wonder from his
friends when they heard some local
station grinding out phonograph. music.
A year -ater , and the craze was for
long-distance records. - Then came loud
speakers whose raucous bleatings were an
insult to the public’s musical good taste.
Developed by men of brief experience in
the art, having little or no knowledge of the
acoustic principles involved, many of the
early loud speakers were merely glorified
telephone receivers, fitted to a horn and
designed “by guess and by gosh.” Now
that radio is settling down to a means of
entertainment that must stand on its own
merits in compeétiton with other forms, the
public is demanding a quality and volume
of reproduction so faithful to the original
that the listener can close his eyes and
belicve himself in the studio or concert hall.
Such faithful transmission and reproduc:
tion of a radio program is possible only
when every link in the chain is carefully de-
signed and skilfully operated. .
The system must not fail to transmit the
full range of tones; it must not add any
tones. of its own, recognized as “blur” or

A schematic repre
sentation of the hu-
man ear.
numerous organs
necessary for our

Note the various filters under the table.

“fuzz,” caused by overloading one or more
elements; it must not introduce noise, and
it must give enough volume for comfort,
yet not so much as to make the fower tones
“heavy."
RESEARCH NECESSARY

To avoid these troubles, “cut and try”

methods with the human ear and memory. as

guides will not serve. Present-day achi¢
ments have been possible only because
measurement mothods and standards rest
on fundamental researches extending b
more than a generation. The high-qua
carbon microphone of today is a dir
descendant of the granular carbon transn
ter on which Bell System engineers w
working as early as 1886, :

In the great research laboratories, er
Neers are constantly studying every ¢
ment in telephonic transmission, from
speaker’s voice to the listener’s ear. M:
fascinating stories could be written ab
the things these engineers are doing; «
of them, perhaps the most important to
radio listener, deals with his own ears :
how they interpret the air-waves in ter
of sound. This work has been carried on
a group of scientists headed by Dr. Han
Fletcher of the Western Electric Co.

Sound is. carried from the loud speaker
the listener's ear by air-waves, “F
quency,” that term which recurs so of
in radio literature, means the number
waves per second that pass a given poi
The ear can hear—that is, translate fr
air-motiont  into sound—{requencies fr.
about 20 to 20,000 waves per second, |
the range from 100 to 5,000 is the one t]
must be considered for good broadcastis

The human ear itself is a fascinati
study. ]

Beginning with the ear-drum, which is
thin membrane stretched across the end
the canal from. the open air, the parts :
as follows: L

FIVE PARTS OF THE EAR

The drum, which converts the air-war
to mechanical vibrations. )

A chain of three small bones—hamm
anvil and stirrup—follow. The last |
into the oval window, an opening in |
cochlea. This is a spiral chamber like
snail shell, which is filled with a fly
Down its center is a curtain called the ba
lar membrane, dividing the cochlea ii
two parts. From one side of this membrs
emerge a lot of fine hairs. The roots
these hairs are in little sacs connected
the auditory nerve.

What happens when you listen to a rac
program? The receiver diaphragm

MALLEUS

=

SONNARANS
~ss90.

Note the

=

ANV

hearing.

SR

i
DIAPHRAGM

/
EARDRUM /
OVAL WINDOW

SEMICIRCULAR. CANALS
(END ORGAN OF BALANCE)

—— 8TH CRANIAL
NERVE

i BONE

» MEMBRANOUS
LABYRINTH

‘COCLEA
(ENLARGED)

ROUND WINDOW ;

*Member of the Western Elettric Staff, associated with Dr. Fietcher.
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ates, sending off air-waves. These in
tn set the ear drum into vibration, passing
e motion along through the three little
nes to the oval window. The vibrations
avel down one side of the winding cham-
r in the cochlea to a point determined by
eir frequency (number of waves per sec-
id). Here it becomes easier for them to
) through the curtain and start back up the
her side than to keep on down the original
issage. Slow vibrations may go the length
* the cochlea; higher pitches can go only a
ort distance. Where the vibrations pass
wwough the curtain they make it move, and
s tickles the fine hairs growing out of it.
hese in turn excite the auditory nerve, and
je brain gets the sensation of sound.

WHEN SOUND BECOMES FEELING

If the air-waves come in at less than
bout 20 per second, the whole fluid in the
>chlea is moved back and forth, and the
.nsation is of “feeling” rather than of
>und. This is what happens to some people
‘hen the lowest of organ notes are played;
sey feel a heavy fluttering sensation rather
san a musical tone. And when the sound-
saves come in at 20,000 per second and up,
he moving parts of the ear offer. so much
npedance that practically nothing gets into
he cochlea. :

Within the range of pitch that can be
ard there are definite limits to the useful
nergy, or loudness, of “the sound. Beyond
he upper limit sounds are felt, and are
npleasant if not even painful; below the
ower limit they are not heard at all. The
imit is lowest for sounds pitched about
hree octaves above middle C. Taking the
ouder wowel sounds of an average voice
it the speaker’s lips as a very rough stand-
ird, the upper limit is 10 times .as loud,
vhile the lower limit for people of good
\earing is one ten-billionth as loud. The
ange of loudness from the most intense
sowel sound to the weakest consonant in
srdinary speech is about one million to one.
[he range of sensation is shortened as the
\ir waves grow weaker and to a partially
leaf person they fade out sooner. This
ecomes a serious matter when the victim
an no longer follow a conversation, for

QuTer EaR
SEMICIRCUL AR

AuUDITORY

CocrLea ~

By the use of this table full of appa-
ratus, Dr. Harvey Fletcher (right)
can imitate the vowel sounds of the
human voice. This is accomplished
with the aid of vacuum tube oscilla-
tors. © Knickerbocker Photo Service.

speech is our most powerful social instru-
ment.- So every year has seen new kinds of
hearing aids, from the tin trumpet to the
vacuum tube amplifier. Eager to re-estab-
lish communication with their fellowmen,
hopeful sufferers have purchased according
to their means and sometimes beyond, and
have all too often been sadly disappointed
at the results. For the plain truth is that,
beyond a certain point, hearing cannot be
restored by amplification. If your deaf
friend cannot ‘understand when you talk
directly into his ear in a loud voice, then
probably no hearing aid can be of much use
to him.
THE DECEITFUL EAR

But how does your ear help out the loud
speaker? An experiment of Dr. ‘Fletcher’s
throws light on this subject. He arranged
10 separate vacuum tube oscillators so that
they produced an electric current from 100
cycles per second up to 1,000 at intervals
of 100 cycles. Thesc were connected through
switches to a special telephone receiver.
When all were connected a full tone was
heard which had a pitch corresponding to
100 cycles. Switching off the 100-cycle tone
had no noticeable effect on the pitch, nor did
the pitch change when the first seven tones
were cut off and only the 800, 900 and 1,000

SeMiciIRcULAR CANALS

Two views of &
plaster model of the
ear made by Dr.
Fletcher for dem-
onstration purposes.
By comparing these
with the diagram,
one may have a
good idea of 'the
exact shape of each

organ. M

Bony SPIRALLAMINA

HELICOTREMA

RounpWINDOW\

BasiLAR MEMBRANE
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cycle currents reached the receiver. In fact,
any three consecutive currents gave the sen-
sation pf a pitch corresponding to 100 cycles,
while with any four consecutive currents the
apparent 100-cycle note was very prominent.

Where did the ear pick up the 100-cycle
note if it wasn’t sounded by the receiver?
To tell the truth, the ear “made it out of
whole cloth,” just as some men make up a
breakfast-table story of what they did the
preceding night. In justice to the ear, how-
ever, it must be said that it must have some-
thing to work with, and what it does is ‘to
combine the sounds that enter it and make up
a new tone from them. The action 1s strictly
analogous to that of the vacuun tube detec-
tor, which makes an audio frequency current
out of the difference of two radio frequen-
cies. The air waves of frequencies 500, 600,
700 and 800 cycles have a common difference
in tone which gives us the sensation of hear-
mg .

BRAIN NOT ALWAYS FOOLED

“From the results which have been de-
scribed.” sayvs Dr. Fletcher, “one might con-
clude that the pitch of -a musical tone was
determined by the common difference in the
frequency of the harmonics, rather than by
the frequency of the lowest component. This
suggested trying a combination of frequencies
which are separated by a common difference,
but which are not necessarily multiples of
this common difference. For instance, 100,
300, 500, 700, 900: the common difference is
200, but none of these are multiples of 200.
What happened? Just a noise; and the same
thing happened for 100, 400, 700, 1,000; and
for 100, 500 and 900." So the brain shows
its suspicion of the ear and its tricky ways,
and ,won’t allow itself to be imposed on foo
far’

These experiments were on putting tones
together. In many practical radio and Toud
speaker systems actual tones are cut apart.
So Dr. Fletecher took his high-quality ex-
perimental telephone system—one which
transmitted faithfully all tones from 100
cveles to 5.000 cycles—and inserted an elec-

(Continued on page 1096)
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Interior of 2COW showing one of the campers operating the radiophone trans-
mitter. Note how the wavemeter is suspended' above the transmitter.

A De Luxe Amateur Station
2COW, New Paltz, N. V.

OINCIDENT with the call, 2COW is
located in the heart of the Hudson
Valley dairy country at Camp Wall-

kill, New Paltz, N. Y. The station has been
in operation for two seasons and has heen
logged many times in every district.

2COW was ¢rected at a cost of many
thousands of dollars and for its complete
equipment can only be compared with 3ZO or
2BQH. -

It is ideally located on the top of a hill
commanding a wide view of the entire: Wall-
kill valley. Two steel towers, each 75 feet
high, support a beautifully made cage aecrial
about 70 feet above the six-wire counter-
poise suspended directly beneath the an-
tenna proper.

A miniature cage lead-in drops in a
straight line to the porcelain insulated light-
ning switch mounted outside one of the
operating room windows. One-half inch
copper -tubing connects this switch with the
ground on the apparatus.

The main transmitter, once installed at-
old 2LH, has won several prizes, and despite
the fact that it was buift nearly three years
ago, it never fails to arouse the admiration of
those who see it. Two 50-watt tubes are used
in a Hartley circuit. A small
double - pole -double - throw
switch mounted on the panel
connects the tubes in parallel
for . C.W, or in a Heising
modulation arrangement
for voice transmission.
Two 5-watt speech am-

(Continued on page 1098)
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Above: The main transmitter at 2COW. A

duplicate of the famous transmitter used at

old 2LH. Note the copper tube lead-in.

This photo affords a better view of the

wavemeter and its position in relation to
the transmitter.

Right: The switchboard, motor generator and
section of the storage '“B” battery used for
transmission. -
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EVEN different transmitting hook-ups

in a month and no one of them thor-

oughly tried is the record of experi-

mentation, with one Ham we know.
Aud the sad part of this tale of woe is that
the same procedure is followed by many of
the fraternity, though possibly not in so
virulent a form.

Not that the dilligence in the search for
the ultimate Hot-Doggest transmitter is
to be decried. Nay and again nay. That
is not the point. The point is, as George Ade
says, “if you are hasty in your drinking you
may pass up a good cocktail.” Which is to
say, sloppy, superficial experimentation re-
sults in little more than piling slips on the
traffic hook and generally incurring a rep-
utation for not being dependable.

The whole idea underlying experimentation
is to search out the best, and the best means
that which is most etficient under all condi-
tions and under all circumstances. The only
way to test a set for such qualities is to try
it under all conditions. And three nights’
wwork does.not constitute all conditions.  As
a matter of fact, with the proper precau-
tions almost that time is consumed in getting
a new circuit tuned, particularly if it happens
to be one embodying a major change in the
arrangement of the apparatus. After the
first preliminaries it is always necessary for
the operator to become acquainted with a
new arrangement—he must learn what to ex-
pect of it, where to look for idiosyncracies,
what usually constitutes a mechanical
stomach ache or electrical tonisilitis.

The usual custom—the custom, at least,
with far too many Hams—is nothing more
nor less than a system of untidy mental
habits. He finds a promising new line of
research. After thinking it over for a few
days and finding the ten dollar bill he forgot

and left in last year’s vest pocket, he buys
a new tube and proceeds to take another
chance. Down comes the whole lay-out and
up goes the new, The chase is on again.
The set may prove promising at first, but
before the completion of the preliminary
tests a condenser, hooked up with a couple
of pieces of loose No. 14, slips over and
touches the improvised antenna inductance
with the result that the tuning clips all fall
to the floor. Several days pass on account
of a lot of extra work at the office. Upon
the resumption of experiments it turns out
that the cat_has used the original hook-up—
with some slight changes made before the

Hamiforial

Experimental Techniaue

complete erection of the set—for an artificial
mouse.,

Well, the set wasn't so wonderful, any-
how. Down it comes and the old one
punches the sigs. across the change-over the
following week.

The Ham’'s experience spoken of in the
beginning of this spleen may prove a fur-
thur guide. He has tried several circuits
at least three times in his various radio
gyrations because he has not kept compe-
tent notes on his work—not that they would

Slipshod methods result in inaccurate conclu-
sions by the experimenter. Likewise method-
ical and orderly procedure results in accurate
conclusions worthy of a place in your note
book. Glance at these layouts.

ever frighten the world as posthumous mas-
terpieces if they were kept—and as a con-
sequence he can never give absolutely ac-
durate dope regarding any circuit.

Why, oh why, will the Hams not cultivate

habits of a respectable scientist? They have
given radio as much or more than any other
group of experimenters and yet they con-
tinue in the old careless ways. What
would they have done if a little care had been
taken and iriexplicable demonstrations which
they encountered fully noted for further in-
vestigation; if some line of research were
followed to its end; if there were competent
records including notes on conditions, etc.?

www americanradiohistorv com
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Of course, there are the stations with com-
plete logs covering every possible scien-
tific contingency in connection with tests, but
they are the exception and not the rule.

Just suppose some diligent brass pounder
were to notice a change in the operating
efficiency of his set in working two sta-
tions equally distant and in the same direc-
tion. What would he do about it? Usually

he would not even make a note of the fact
under the night’s entry in the log—if he kept
one.

A A

With every deviation from normal, there
is a possibility of discovering a new anl
perhaps fruitful line of investigation that
may turn up—Jupiter knows what.

Why not keep a record of such instances
ready for reference when some explanation
presents itself? The only way one may
malke a journey across the sea i1s by chart-
ing a course. The only way a Ham can
hope to make any progress in the more or
less unknown field of research is by keep-
ing some sort of record of the journey.

Also, the only way a course may be taken
is by ohservation, very careful observation.
No Captain ever sets his_course on onc -
peep through the sextant. He makes many
of them in order to be sure of getting
accurate results, With a new vessel he
must take a long time with her before he
is perfectly sure in his knowledge as to
how she will behave in a Nor’wester in mid-
winter. or how she will carry herself with
an empty forehold.

Likewise it 15 necessary for the Ham. not
only to keep careful records as to his
observations, but it is equally important that
he make ‘his observations with due_ care and
over a sufficiently broad range of circum-
stances to warrant accurate and completa
final results.

A search through the Jhistory of abstract
science will show you obviously that all the
details of a seeming deviation from natural
laws may be important in analyzing the rea-
son for the deviation. How is the experi-
menter to know that his deviation is a mis-
take or a bona fide demonstration of some
new idea unless he has the dope complete
for comparison?

1t's old stuff, but like certain merchandise.
very popular. although quite sparse at pres-
ent, it’s better for the age. this platitude.
that most of the world’s discoveries were
accidents.

Ergo, put vour accidents in a book. You

(Continned on page 1083}
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Station 2XNA of the College of the City of New York

By SIDNEY FISHBERG, 2AHT

o Y TR
gl

ea § 2XNA § s

Interior view of amateur station 2XNA of the College of the City of New York.

oL ORI
EN AR
»

Some of the

best second district amateurs are operators of this station; probably the most well known is
2BRB, who is chief operator,

TATION 2XNA is located at the Col-

lege of the City of New York, St.

Nicholas Terrace and 140th Street.

The station is owned and operated by
the City College Radio Club. Through the
kindness of the faculty, one of the towers
on the main building has been set aside
for the use of the Radio Club. The operat-
ing room is located in a deck house on top
of this tower, 110 feet above the ground.
Since the College itself is on the highest
point in Manhattan, 2XNA enjoys an ex-
cellent location.

The transmitter was designed by the fam-
ous 2BRB, with the aid and advice of Prof.
A. N. Goldsmith of the Radio Corporation
of America. It consists of a 200-watt Hart-
ley set, and may be used for CW. or L.C.W.
Only direct current is available in the tower,
consequently a motor-generator is used. This
consists of a 1%-horsepower 220-volt com-
pound wound motor driving a 600-watt, 1,000
volt double commutator generator. In order
to supply filament current, the motor has
been equipped with slip rings which turn out
30-cycle, 154-volt alternating current. A
special transformer steps this down to 12
volts. The two meters on top of the panel
are plate current and antenna current meters.
The filament voltmeter is placed on the
operating table, so as to be in easy view of
the operator; it may be seen on the extreme
left in the picture. The four switches be-
low the meters control the filament supply
to the tubes. The top rheostat on the left
is the generator field rheostat, that on the
right is the filament rheostat, and the one
in the center is the motor starter. There
is a special contact on this rheostat which
automatically turns on the filaments before
the motor can be started. A small cam
switch on the left side of the transmitter
starts the chopper motor. The chopper
gives a 300-cycle note which carries verv
well. The two tubes on top of the panel
are defunct navy 50-watters which died
gloriously at their post, and were placed in
their present position by a member who had
just come from an art lecture.

Two receivers are in use: an amateur set
going from 50 to 220 meters, and a broad-
cast and commercial receiver, the range of
which is 220 to 880 meters.. Both of these
sets are of the low-loss type and give excel-
lent results. English stations have been

heard often on the Ham receiver, while
KGO can be received any good night. on
the broadcast set. In the
amateur receiver is on the left, next to the
filament voltmeter.
the old variometer set now hidden in a
closet.
actuate a loud speaker.
220 volts from the power line, and aives
plenty of pep to the signals.
loud speaker is installed in the student con-
course, and the World Series and the col-
legiate football games are reproduced to a
howling, roaring mob of frenzied students.

picture, the
The set next to it is

Next is a two step amplifier to
This amplifier uses

In the fall a

The antenna at 2XNA is one to put_joy

in the heart of a city ham. As has been said

Station 8BPT, owned and operated by Harry D.

2]/100»watt CVYO,O and a SCO-watt phone set.

2 amps. on watts C.W. and 3% amps, 50- g

Ray-di-co 1,000-volt A.C. motor gencra/ztor. PDiate cnpraatt phone

system consists of 3 Grebe CR-9 and a 1BGF

Six-wire cage 62 feet long and 50 feet and 35 feet high with lead-in at low end. The counter-
poise is fan type, and extends radially beneath the cage for 70 feet. =
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Plate current is 200 milliamperes.

before, the operating room is on top of a
110—fqot tower which is high above the sur-
rounding country. The mast is 40 feet high
and supports an 80-foot six-wire cage. It
1s supported at the other end by a wire
which runs to the main tower of the build-
ing. The counterpoise consists of a seven-
wire fan, five feet above the roof and 50
feet below the antenna. At 180 meters an
antenna current of 2.5 amperes is obtained
with 430 watts in the antenna. This cur-
rent is not abnormally low, for the funda-
mental is 215 meters.

All the apparatus at 2XNA was donated
by Dr. A. N. Goldsmith who is also a pro-
fessor of engineering at the College. Dr.
Goldsmith has given liberally his time, and
technical advice as well, and has done much
toward getting the station to its present state
of excellence,

Station 2XNA is on the air every night
of the school year, and handles traffic di-
rectly to all points of the United States, The
station is operated by the following men:

2BRB “EG”, Chief Operator, 2ABN
“DW”, 2ABW “DC”, 2AHT “AC”, 2ANY
“FK”, 2BOP “BL”, 2CBJ] “ES”, 2CEC
“BO”, ZCRB “JG”.

Calls Heard

2WZ, BROOKLYN, N. Y.
C.}V(.l,bU. S. A.:
1db), 1fd, 1gh, 1gs, 1gv, (1ij), 1ka, (1kl)
(Iml), Tmo, (Imy), (1nd), (1nt), lpa,, 1pb, (iph),
Ipy, (1qx), 1Irf, Iry, (1se), 1vu, 1xw, (1yb),
lyd, (1zj), 1zt, Izz, laab, laad, 1abf, labt, 1aeq.
laez, 1afa, (laid), (1ain), (1ajo), 1ajp, 1lajx,
lakz, 1all, (lalx), (1aml), laok, (laou), (lapm),
lare, (lash®, lavp, (lawq), (laww), lawy,. laxa,
{axz2), (1azl), (lazr), (1bal), (Ihcc), (1beuy, 1bdv,
(1hdx), lbgp, (1bgg), Ibgt, 1bhl, 1bis, " (1biz),
(Ibjg), (1bkr), (Iboa), (lbqe), (1bqi),
1bgm, 1bqq, 1brl, 1bsd, ‘1btt, (1bwd), 1hzp,
lcab, (lcaz), (1cbb), 1ecz, (1cjd), lcjg', 1ckk,
(leqm), tetl, 1cue, 1xam, (2bm), 2by, 3b), (3ca),
3du, 3ek, 3gc, 3hw, 3jb, (3jo), 3kl, (3!g), 3mb,
3oe, (30g), 3oq, 3ph, (Bqw), (3rr), 3tf, vw),
(3wb), 3wx, 3zo, 3zs, 3abw, (3ach), 3adp, 3adw,
3aeq. 3agf, (3ahp), (3ail), 3ajs, 3ari, (3auv),
(3bav), (3bay), 3bcu, (3bdi), 3bfe, 3blu, 3hmn,
(3bmz), 3bof, (3pta), (3btq), 3buy, (3bva), 3bwi,
(Continued on page 1067)

Clingenpeel, Flora, Ind. The transmitter is

The Hartley circuit is used and the radiation is

Current supply is from a
The receiving

short wave low loss tuner. The aerial is a
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A New Oscillator for Uery Short Waves

By ROSS GUNN, B.S., E.E.. M.S.

THE new range of wave-lengths as-
signed for experimental and amateur
work opens up an interesting field for
experiment. For wave-lengths down to
perhaps 25 meters the usual methods_apply,
such as the standard Hartley circuit, but
for wave-lengths from 2 to 25 meters,
special care and different methods become
necessary. )

The writer recently devised a new circuit
for these very short waves that is far above
anything else he has seen for reliability
and power output. This circuit oscillates
freely and works every time if one or two
precautions are taken in selecting the tubes
and properly arranging the various parts.
The circuit is essentialty a Colpitts type and
makes use of the internal capacity of the
tube to couple the plate and grid circuits.
The circuit is novel in that there is no

Fig. 4. Another view of the tube with its base removed, resting on the grid leak.

the R.F. chokes to either side of the tube.

Sk G b
I 7 (s

' Plate Suoply

LQb.QJ Filament

Fig. 1 ﬁ.;ogtﬂ transtormer
Symbel . Description
L1 — L2. Choke. 2 No. 20 D.C.C. in
o - parallel — 50 turns
.. on 3-inch form.
L3 — L4. Choke. No. 28 D.C.C. — 125

. turns — 2-inch form,
L5 Oscillating circuit inductance.

turns 44 inches in diameter.

Ci Stopping condenser. Either fixed or vari-
able. Value .002 mfd. to .0002 mid.

C2 — C3 Adjustable tuning condenser made
of two copper disks 5 inches in diameter
soldered to antenna tubing.

R Grid leak 3,000 to 10,000 ohms.

Length A-B-C-D-E in meters should be from
50 per cent. to 75 per cent. of the working
wave-length. .

%4 to 10

Due to the fact that the Department of Commerce has presented the amateur with some choice
shorf wave bands he will no doubt wish to take advantage of them. Mr. Gunn’s short wave
oscillator opens the field well. 1t is decidedly superior to the average oscillator circuit.

g o Note
The wavemeter is in the foreground.

external connection between the filament and
the oscillating circuit and, therefore, would
not be expected to oscillate. - By drawing
the Standard Colpitts circuit and replacing
the coupling ~ condensérs - by -the -tube
capacities, the action is ‘readily understood.

Fairly large tubes may be made to oscil-
late satisfactorily at these short waves if
this new circuit is employed. The writer
has succeeded in securing wave-lengths as
low as three meters from a standard West-
ern Electric 50-watt tube. In using this
circuit the tube is first isolated, as far as
high frequency is concerned, from ecvery-

<
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Fig. 3.
The meter, the two parallel wires and the slide (extreme
right) are used to measure the wave-length of the

i
This shows the tube used in a standard socket.

oscillator.

thing else by placing suitable chokes in all
the leads to the tube. The oscillating circuit
then consists of a turn or two of wire and
a mica stopping condenser together with the
internal capacity of the tube. The wire Ls
and the stopping condenser C, are connected
between the plate and grid terminals, as
shown in Fig. 1. The output or antenna
circuit ABCDE with a hot wire ammeter
in series is connected inductively to L.
The plate and grid chokes L, and L, should
be made by winding at least 125 turns of
No. 27 D.C.C. to No. 30 D.C.C. wire on a
cardboard tube 2 inches in Diameter. The
filament chokes L, and L, are conveniently
made by winding at least 50 turns of No. 20
D.C.C,, two wires in parallel in a single
layer on a cardboard tube 3 inches in dia-
meter. Under no circumstances should a
jumble winding or honeycomb coil be used.
as these are inefficient chokes at short wave-
lengths. The grid resistance R has a re-
sistance of from 4.000 to 10,000 ohms, the
exact value being determined by experi-
ment. The condenser C, is a mica stopping
(Continued on page 1073)

Fig, 2. The inverted 50-watter with the
base removed. This makes the leads con-
siderably shorter. The two turns of heavy

wire and the fixed condenser above the
tube form the oscillating circuit.
wavemeter.

Note the
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A Short Wave Adarter for the Broadcast Receiver
* By J. L. CASSELL

OR the past two years much has been

said and written concerning the ex-

periments with short waves, those

waves which lie below the broadcast
and amateur bands. However, most of the
stories concerning the great distances and
ease of communication made available by
the use of this new field told of much special
apparatus “and great technical questions in-
volved. After reading a few such reports,
the ordinary fan relegated the subject to
the scientist and went again to more pertinent
problems dealing with questions nearer his
heart concerning the efficiency and the dis-
tortion in his loud speaker.

Many of the largest broadcast stations in
the country such as WGY, KDKA and
KFKX are now using short waves with
regularity and it only remains for the fan
to construct a set or an attachment for his
present set which will enable him to receive
these wave bands in order to get into the
forefront of radio experimentation.

With the simple device shown in these
columns attached to any receiving set one
may listen nightly and with less trouble to
the programs of KDKA at Pittsburgh,

\V4

e T, e

Above: Front view of
the completed short
wave adapter. The
numbers refer to the
following parts: 1,
tuning condenser; 2,
oscillator condenser;
4, switch; and 5, va-
riable grid leak.

Right: Circuit diagram

showing connections
of the short wave
adapter. The Tropa-

dyne principle is used
for heterodyning the
incoming signals.

L T T TR e )

Below: The method of
coupling the short
wave adapter to a
standard broadcasting
receiver. The illustra-
tion shows the adapter
coupled to the Neu-
trodyne, which com-
bination works very
well. Note that this
arrangement forms a
Super-Heterodyne cir-
cuit,

Coupling coil in ,o/a,ce

The popularity of broadcasting on short wave-lengths below 100 meters has brought in many
new designs in receiving apparatus. By means of the adapter shown here, the short wave signals
are heterodyned to a longer wave-length and received on a standard broadcast receiver.

L

WGY at Schenectady and KFKX at Hast-
ings, Nebraska, and many experimental
European stations as they put their pro-
grams on the air for trans-Atlantic tests.

List of Required Paﬁs for
the Construction of the
Short Wave Adapter

2—Low loss straight line wave-
length low minimum capacity
condensers with frame insulated
from plates,

1—Pound No. 18 D.C.C. magnet
wire,

1—.00025 low loss fixed condenser.

1—One-half to 10-megohm variable
resistance of the compression
pile type.

1—UV-199 vacuum tube with “A”
and “B” batteries.

1—Vacuum socket, panel mounting,
with shock absorbing base.

1—Two-foot length of telephone re-
ceiver cord. .

1—Sixty turn spider-web coil.

Panel 7 by 12 inches, screws, nuts.

ke
it
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60 turn spizerweb coil
Fig.3

Advantage is taken of the Super-Heterodyne
principle. Essentially, the apparatus is a
short wave tuner with an oscillator. The in-
coming signal, which for example may be of
a 60-meter wave-length, is picked up by the
tuner, passed on to the oscillator and hetero-
dyned to a higher wave-length of about 350
meters which may be easily picked up by the
ordinary tuner. Thus every set can be easily
made into a Super-Heterodyne receiver.

And the addition of the short wave oscil-
lator tube increases the range of the
set since it acts as an amplifier. Also, the
receiving set proper may be worked at its
most efficient point.

Still another betterment is gained through
the adoption of the Tropadyne principle in
the short wave tuning unit. By using the
standard Super-Heterodyne circuit the short
wave adapter would require two tubes. In
this case only one tube is required.

The heart of the apparatus is embodied
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in the variable condensers. Several tests
were made with the adapter before the pres-
ent design was evolved, but due to the de-
sign usually employed in the manufacture
of commercial condensers, the scheme was
found to be impracticable. It was neces-
sary with their use to cut out a number of
plates in order to tune down to the short
waves. And in this particular case, since
reither side of the oscillator circuit may
be grounded, the body capacity of the
operator was so great that it was practically
impossible to tune in a station.

A low loss condenser, having a straight
line wave-length curve and separately
grounded frame to. eliminate body capacity.

0 T g s ¢

Rear view of the short wave

adapter. Note the spider-web

coupling coil and the low loss

stagger wound tuner and oscil-
later coils.

" Y AT

was used. With this type of condenser, the
adapter works admirably.

Of course, the ordinary type may be used
for the tuner circuit if its capacity is re-
duced. Usually four plates have to be
taken from the ordinary .00025 condenser,
to make it serve for short wave wark. The
condenser selected must have low losses, or
the efficiency of the adapter will be dropped
to a low point.

Figs. 1 and 2 are photographs of the
completed unit and Fig. 3 is the wiring dia-
gram. In constructing the adapter, the first
point is to wind the low loss coils. Fig. 4
is a template for the winding form and may
be cut from the page and used as a marker

for the base. A bit of one inch soft wood
may be used for the form base. Over this
the template is pasted and nails or pins
driven in as indicated. If nails are used,
the heads will have to be sawed off before
being driven into the wood so the completed
coil will slip off the form. The coils will
have a mean diameter of three inches.
No. 18 D.C.C. wire is used throughout in
making the coils. Four are necessary. The
first consists of six turns. Begin at any
pin on the form and wind the wire in front
of one pin and behind the next. On account
of the odd number of pins, each turn will
be staggered over the next. Besides the
six-turn coil, one of 10 turns and two of 21

13 Pins equally spaced

7

P

O

925

turns will be necessary. In the center turn
of one of the 21-turn coils at the opposite
side from the beginning of the coil a tap
is taken. This is exactly at 1034 turns. The
windings are securely bound with twine
before being taken from the form.

The six-turn coil and the 21-turn coil are
fastened together with three glass tubes two
inches long, as shown in Fig., 5 and form
the primary and secondary of the tuning
circuit. Very little insulating substance
should be used in supporting the coils as
insulating substances increase losses. The
primary and secondary are spaced one-
quarter inch apart. The 21-turn coil, with
the tap in the center, and the 10-turn coil
are mounted together with three more bits of
glass tubing and serve as the oscillator
circuit.

The apparatus is mounted on a standard
7 by 12 inch panel. Instead of the usual
sub-base, brass strips were used as seen in
the photographs of the set. The extra brac-
ing strips shown will be found necessary
for the stability of the set, as the least
vibration will detune it. An insulating strip
of hard rubber, 14 by 11 inches to carry
the eight binding posts is mounted at the
back of the two bottom strips.

(Continued on page 1099)

Basketwound 60/'/.9

[ TE I

Fig. 4: Full size tem-
plate for making a form
for winding the low loss
coils. This should be cut
out, pasted to a board
and nails driven through
the centers of the small
circles. The heads of the
nails must be removed in
order to remove the coil.

-
Tt ' I .

Right: The finished stag-

ger wound coil. Note

that the wire passes

under one glass réd and
over the next.

www americanradiohistorv com

Glass fubes 2" long
f1g. 5
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The Heterodyhe Wavemete

HE wavemeter described in the first
part of this article can be put to a
great many uses. Some of these will
be described below. The wave-length
range of the wavemeter is from 60 to 235
meters, whieli i§ ample for ordinary require-
ments in the experimenter's laboratory,

In the formulae given below. capacity is
expressed in microfarads, inductance in mi-
crohenries and wave-lengths in meters. The
symbol Ct will be used to denote all the
capacity in the circuit which is not due to

unknown
condenser "\ X
N s wavé
merer
/
s N
»

Navemerer  \ Bavemeler
conaenser Inducrarnce

Fig. 4

oscillating
recerver

Circuits and arrangement and method em-

ployed for the calibration of a condenser of

unknown capacity; capacity curve of wave-
meter condenser known.

the receiving condenser or to the condenser
being calibrated. This will include then, ca-
pacity due to leads, the vacuum tube, and
the distributed capacity of the inductances,
except where otherwise noted.

CONDENSER CALIBRATION
WAVEMETER CONDENSER CAPACITY
CURVE KNOWN

Set the wavemeter at any convenient value
above 150 meters, and adjust the receiver to
resonance (zero beat). Note the wavemeter
condenser reading. Then shunt the wave-
meter condenser with the unknown condenser
(See Fig. 4) and re-tune the wavemeter to
resonance with the receiver. The unknown
capacity is then equal to the difference in the
capacities of the wavemeter condenser in the
two positions. This is. of course, relatively
simple. As is often” the case, however, the
wavemeter condenser capacity curve 1s un-
known and it then becomes necessary to
use a slightly different method.

WAVEMETER CONDENSER CAPACITY

CURVE UNKNOWN

For this method we also require a stand-
ard capacity, but it need not be variable.
It should be known accurately to three sig-
nificant figures, for example .000357 mid.
The method is as follows:

(a) Allow the receiver to oscillate and
connect the standard capacity. which we will
call C, across the receiving inductance.
Bring the wavemeter to resonance with the
receiver. Note the wave-length and denote
it by A

(b) Disconnect the standard capacity and
connect in its place the unknown variable
capacity. (See Fig. 5). Set the latter at
any desired value. Now bring the wave-
meter to resonance with the receiver. Call
this wave-length A,

(c) Now disconnect the unknown capacity
and allow the receiver to oscillate without
either condenser. Bring the’ wavemeter

By JAMES WOOD, JR., 2ALG

Part 2

This article deals exclusively with condenser calibration and inductance measurement by use of
the Heterodyne Wavemeter described by Mr. Wood in the November issue of Radio News.

again to resonance with the receiver. Call

this wave-length A,

The capacity of the unknown condenser at

the particular setting chosen, corrected for

the capacity we denote by Ct (see above)

is given by the expression: :

o = S8 =)

(¥ =D eq. (1)

The value of Ct may be obtained from
the expression:

A2 C

Ct = S

N AR

eq. (2)

It hecomes apparent that if it should so
happen that the wave-length of the circuit,
when hoth standard and unknown capacities
have heen disconnected, is lower than the
minimum wave-length of the wavemeter,
the method falls down. This can he easily
remedied. Tune the wavemeter until its
second harmonic is in resonance with the
receiver. Note the wave-length, divide hy
two and call it A. The ahove formula (1)
then gives the capacity of the unknown
condenser. Care should be taken to see that
the adjustment of the receiver is not changed
except as directed.

The above method is very satisfactory for
all ordinary capacities used by the radio
experimenter (.00001-.0005 mfd.). For ex-
ample, assuming the accuracy of the wave-
meter calibration to be .3 of 1 per cent.,
which is the value given for WWV’s stand-
ard signals, the wavemeter when calibrated

Trckler
Unknowr condenser -
\\
s l Osciilating
3 recelver
Recelving
Inductance
F{q. 5

Method utilized for determining capacity of a
condenser when the wavemeter condenser capa-
city curve is unknown.

from this source would very likely read
anywhere from 199.4 to 200.6, when actu-
ally the wave was 200 meters. Working
it out mathematically shows that this inac-
curacy in the wave-length will cause the
condenser,” which was just calibrated by the
above method, to vary from 1 per cent.
below to 1 per cent. above its actual value.
In other words, the capacity of the un-
known condenser might come out anywhere
from say .000311 to .000316, when the actual
capacity is .000313. Toward the upper end
of the wavemeter .scale we may expect an
accuracy of | per cent., provided the meas-
urements are carefully made. This is about
the greatest accuracy possible with the tvpe
of wavemeter described. It is, however,
quite sufficient for most purposes. This de-
grce of accuracy will not be obtained on
small capacities. Tt is not very satisfactory,
for example, to measure capacities of less
than 00001 mfd., since even on this capac-
ity the value obtained may varv 30 per
cent. either way. On this account it is
often useless to correct for distributed ca-
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pacity and other capacity which js not duc
lo the tuning condenser. Most of the for-
mulae given are corrected for these capaci-
ties, not because it is necessary but to show
how it can be done.

For capacities larger than 0005 mifd. thc
method is very much the same. Perform
parts (a) and (c) as above. In place of
part (b) proceed as follows:

Connect the known and unknown capaci--

in series. Bring the wavemeter to

ties in
Call the wave-

resonance with the receiver.
length A, The capacity of the unknown

condenspr at the particular sctting chosen is
then given by:

COA3 — Ap)

¢ — )

Cx =

eq. (3)

The above methods of capacity measure-
ment are accurate and in addition allow the
use of the capacity standard for other pur-
poses. The writer wishes to again empha-
size the importance of careful adjustments
and'the necessity of leaving the receiving
set in one adjustment whenever the direc-
tions call for this. The experimenter should
make a practice, in all calibration work,
of taking several readings for each particu-
lar point. Individual readings are bound to
vary somewhat and it is only by taking
several readings and averaging them .that
the most accurate results are realized.

Once we have a calibrated variable con-
denser, the problem of other types of meas-
urement is greatly simplified.

INDUCTANCE MEASUREMENT
CAPACITY CURVE OF WAVEMETER
CONDENSER KNOWN

Bring the receiver and wavemeter to reso-
nance. Use a known wave-length () of
at least 150 meters, since the accuracy of
the final result will be greater and the
adjustments will be more easity riade. Call
the wavemeter condenser reading C. Shunt
the unknown inductance across the wave-
meter condenser (See Fig. 6) and re-adjust
the latter to bring the wavemeter again to
resonance with the receiver. The capacity
of the condenser will always have to be in-
creased in this case, because when two in-
ductances are connected in parallel, the
effective inductance of the whole system is
reduced. The receiver should not be touched
throughout the experiment. Call the second
capacity of the wavemeter condenser C,. The
unknown inductance uncorrected for distrib-
uted capacity is then given by:

Unknownr
Incuctance ™\
/ wave
77‘ merer

\
E Wavermeler \Waveme/er

é l conaenser mauciance

Fig. 6

Oscritating .
recerver

G

Circuits and arrangement uged in determining
the inductance of a coil; capacity curve of
wavemeter condenser known.
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Tickrer
Recerving [‘ma;em:sr

,
7.[_ receiver

lime

meter

inknown Recerving
mauctaoce  Induclaice
Fig.7

Circuit and arrangement used in determining
the inductance of a coil; capacity curve of
wavemeter condenser unknown.

A

X =
(1885)* (C: — C)

To correct for the distributed capacity of
the inductance proceed as follows:

Adjust the receiver and wavemeter to
resonance and read the wavemeter conden-
ser. Call it C. Call the wave-length A,
Shunt the wavemeter condenser with the
unknown inductance and again bring the
wavemeter to resonance with the receiver,
leaving the latter in its original adjustment.
Denote this second reading of the condenser
"by C,. Now reduce the wavemeter condenser
capacity until the wavemeter is in resonance
with the second harmonic of the receiver.
Read the condenser again and this time call
it C,. The inductance of the coil corrected
for distributed capacity is:

3w

eq. (4)

= eq. (5)
(1885)* (4C, — 3C —C,)

The distributed capacity may be found
from the expression:
-G — 4G,
Cd= —— eq. (6)
CAPACITY CURVE OF WAVEMETER
CONDENSER UNKNOWN

When the capacity of the wavemeter con-
denser is unknown we proceed in much the
same manner as in the corresponding case
for capacity. Here, however, we must use
a calibrated vatiable condenser to tune the
receiving set.

Bring the receiver and wavemeter to reso-
nance. Denote the receiving condenser ca-
pacity by C and the wave-length used by A,
Now shunt the unknown inductance across
the receiving condenser (See Fig.7) and re-
adjust the latter until the receiver is again in
resonance with the wavemeter. The wave-
meter is of course left as it was first adjust-
ed. Call the second reading of the condenser
Ci. The inductance of the coil will then
be given by equation (4) above. The value
obtained is not corrected for the Ct capacity
nor the distributed capacity of the unknown
inductance itself. To get the pure induc-
tance requires more measurements. Get the
fol]owing)\as described above: C, Gy, Ct, (eq.
2) and A We also must take one more
reading with the wavemeter. After C and
C, have been determined as above. leave the
unknown inductance connected to the re-
ceiver, but reduce the capacity of the con-
denser until the receiver is in resonance
with the second harmonic of the wavemeter.
Call the capacity of the receiving condenser
in this adjustment C, The pure induc-
tance of the coil is then given by:

KON

(1885)* (4C, — 4C, — 3Ct— 30O)

eq. (7)

The distributed capacity of the coil can
bhe found by substituting the value obtained
for Lx in equation (7). in the following

expression :
N — Lx (1885)* (C, — CY
Cd = 5
Lx (1885):

Lx =

eq. (8)

This completes the measurement of capac-
ity and inductance.

WAVE-LENGTH OF TRANSMITTERS
The wave-length of a transmitting station
is found by the same method that was used

for calibrating the wavemeter from the
standard signals of WWV.

MUTUAL INDUCTANCE
When two coils are connected in series

and electromagqetically coupled, the mutual
inductance is given by:

L,— L
M= —
4

In the above L, is the effective inductance
when the fields of the two coils assist each
other, and L, is the effective inductance
when the fields oppose each other. The de-
gree of coupling must remain the same
when the fields are changed from assisting
to opposing. (See Fig. 8.) To measure
M by means of the wavemeter, all that is
necessary is to measure L, and L, by one
of the means already suggested, and substi-
tute the values in the ahove equation.

Sometimes we also wish to determine the
degree of coupling between the two coils.
This is also easily done.

COEFFICIENT OF COUPLING
The coefficient of coupling tells us how
closely two circuits are coupled. For the
two coils considered above, the coefficient of
coupling is given by:
M
L. L, eq.(10)

To find K it is simply necessary to meas-

L}

eq. (9)

K =

Single
furny
¢ oscittating
recerver

Fig.9

Arrangement for measuring the fundamental
wave-length of an antenna system.

ure individually the inductance of each coil
and substitute the two values, together with
the value of the mutual inductance found
above, in the formmula,
ANTENNA MEASUREMENTS

With the aid the Heterodyne wavemeter
we may measure the fundamental, the capac-
ity and the inductance of the antenna sys-
tem. We camnot. however, measure the
resistance of the antenna. This is due to
the fact that the energy delivered by such
a low powered oscillator as the one de-
scribed. would not be sufficient to actuate
any but a very sensitive meter, which few
experimenters pOssess.

FUNDAMENTAL WAVE.LENGTH

Connect the antenna directly to the ground.
make a single turn loop of the lead and
couple this closely to the receiver. (See Fig.
). Allow the latter to oscillate and gradual-
ly adjust the receiving condenser. A point
will be reached where the oscillations will
cease and the familiar click will be heard in
the phones. If the condenser is turned fur-
ther, the circuit will again oscillate and the
click will again be heard. Tt will usually
be found that these two points are quite a
few degrees apart on the condenser scale.
Reduce the coupling between the single turn
loop and the receiver until only one click is
heard when the resonance point is passed.
Now reduce the coupling a little more until

WWwW americanradiohistorvy com

\
Degree of couphing the same.
/ for bolh connecrions

/ \

= N

ALY

Fig.8

Lields_aiang Fields opposing
In measuring the mutual inductance of two
coils, the coupling between them must re-

main the same for both aiding and opposing
fields.

the receiver just oscillates at the resonance
point. Tune the wavemeter to resonance
with the receiver. Read the wave-length.
This is the antenna fundamental.

ANTENNA CAPACITY

The capacity of the antenna system can
be measured quite accurately in spite of
the fact that as yet we do not know its
inductance. By taking three separate meas-
urements we can get an expression for the
capacity of the antenna system that does
not involve its inductance.

First find the antenna fundamental by the
method already described. Call it A. Now
connect an inductance, which has been cali-
brated by one of the methods already de-
scribed. in series with the antenna. (See
Fig. 10). Call the inductance L.. Find
the wave-lengtli of the antenna system with
this coil in series. Denote it by M. Now
disconnect L, and connect in its place another
standard inductance which will denote by
L. Again measure the wave-length of the
antenna system. Call it \.. The capacity of
the antenna is given by :

M (A3 — Af)
Ca = (1885)* (ML, — AIL,)  eq. (11)

The above formula may look a bit for-
midable to those unaccustomed to algebra,
but it is only necessary to substitute
the numerical values for the symbols and
then do a little simple arithmetic. The
formula given does not take into account
the distributed capacity of the inductances
used, but on well-made inductances of the
size used in the average cxperimenter’s
laboratory, the distributed capacity is so
small that it can bhe disregarded. It is a
wise plan when inductances are made up for
use as standards, to keep the distributed
capacity as low as possible. This can be
done by using spaced windings and as little
insulating material as is consistent with
rigidity.

ANTENNA INDUCTANCE
Once the fundamental and the capacity of
the antenna have been measured, it is a
simple matter to determine the inductance
by means of the formula:
x:‘
la=—— eq (12)
Ca (1885)°
(Continued on page 1038)

—
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dseilatirg
recerver

Fig. 10
Arrangement for measuring the capacity of
an antenna system.
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Multi-Stage Radio Freauency Amplification

By JOHN SCOTT-TAGGART, F. Inst. P., A.M.L.E.E.

Part ll

T his, the second article of a series, deals principally with the stabilization of multi-stage radio
frequency amplifiers and is probably the most important consideration relative to circuits of

this nature.

The dotted lines representing the magnetic fields of the radio frequency transformers show how

one transformer is coupled to another.

This is one of the most common troubles in radio

frequency amplifiers.

VERY common and successiul meth-

od of reducing the tendency of oscil-

lation in a tube is to place a resist-

ance in the grid circuit. Sometimes

it consists of an actual resistance of the
ordinary kind, and in other cases the grid to
filament path itself is used as the resistance.
In the latter case what we do is to take
advantage of the fact that when the grid
becomes positive with respect to the nega-
tive end of the filament, electrons are at-

a% g 3R

4
¢ | CPAiH
1G5
The usual method of setting up a

the employment of a
across the “A”

Fig. 15.
steady grid current;
potentiometer connected

battery.

tracted to the grid from the filament; these
electrons are attracted to the grid from the
filament ; these electrons travel around the
grid circuit, through the grid inductance,
back to the filament. This setting up of a
grid current introduces damping into the
grid circuit. In other words, some of the
energy in the grid circuit is consumed and
losses are incurred by making the oscilla-
tions in the grid circuit produce a grid cur-
rent, this loss may be made sufficiently great
to stabilize the circuit in which it is used
and prevent the tube from oscillating. To
set up a steady grid current is a simple
-matter, and the usual method is that illus-
trated in Fig. 15, where the slider S moves
along a potentiometer of about 400 ohms
“resistance connected across the filament bat-
tery B.. A fixed condenser C, of .002 mid.
may be connected in the position shown to
avoid making the radio frequency currents
travel through the potentiometer resistance
itself. This condenser C, may frequently be
omitted. When the slider S is at the ex-
treme left position, the grid is at zero volts;
as the slider is moved further to the right
the grid will be given an increasing poten-
tial, which will become 6 volts positive if the
slider S is moved to the right side of R,
assuming the battery B, gives 6 volts. Any

degree of damping, within limits, may there-
fore be introduced into the grid circuit, and
the slider S will usually be adjusted to
such a point that the tube is just off the
oscillation point.

It is rather important to note in this
method that the position of the rheostat R,
is of importance. If it is connected in the
negative lead it will not he possible to give
the grid the full 6 volts because when F
1s at the left side of R, the grid will be
at a negative potential depending upon the
drop in potential across the rheostat. As
F 1s moved to the right a point will be
reached where the grid has a potential of
zero volts and a further movement of F

to the right will begin to give the grid a -

positive potential. 1i the drop in potential
across the rheostat is normally two volts,
it will only. be possible to give the grid a
maximum potential of four volts positive
which, however, in most cases, would be
all that is necessary. Where it is desired
to be able to give the grid any _positive
voltage from zcro to positive 6, it is desir-
able to conncct the rheostat in the positive
lead.

Fig. 16 shows the connection of an actual
resistance clement R, in the grid oscillatory
circuit. This resistance may have a value
between 20 and 50 ohms, according to various
factors, such as the amplification factor of
the tube and the constants of the oscillat-
ing circuits and the natural coupling be-
tween grid and plate circuits. Its correct
value is bhest found by experiment. If it is
variable, so much the better.

Fig. 17 shows the resistance R, included
in the plate oscillatory circuits. This is an
alternative arrangement and self-oscillation
may be prevented, either by introducing
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Fig. 16. The grid circuit of this hook-up is

dampened by the insertion of a resistance
directly in the grid circuit.
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damping mto the grid or the plate oscilla-
tory circuits. In some cases the damping
is introduced into both circuits by any of
the methods specified.

Fig. 18 shows the use of a resistance R,
in parallel with the oscillatory circuit L, C,.
This method has been advocated by the
author on several occasions, because it does
not involve the production oi direct currents
in the grid circuit which are liable to
cause distortion. The resistance R, now has
a value of the order of 100,000 ohms, and
a variable resistance having this maximum
value will be found very convenient:

Fig. 19 is the same arrangement as Fig.
18, except that the resistance R, has been
con_mected across the plate oscillatory cir-
cuit.,

FFig. 20 shows the use of a resistance R,
in the grid circuit of the tube, but in_rather
a different position to that shown in Fig. 16.
The cffect, however, is very similar, and the
vaive of R, is usually of the same order
as the resistance R, described in connection
with Fig. 16.

It is desirable to make all the resistances
used in these various cases devoid of capac-
ity. .

OBTAINING STABILITY BY REDUCING
AMPLIFICATION

A rather obvious method of increasing the
stability of a radio frequency amplifying
circuit is to reduce the amount of amplifi-
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Fig. 17. The utilization of a resistance in

series with the plate oscillatory circuit is
another effective method of presenting self-
oscillation.

cation given by the tube. We can do this,
either by a tube having a poorer amplifica-
tion factor or by reducing the amplification
given by the tube in use. This may be
done by reducing the filament current, a very
common expedient, and by reducing_the “B”
battery voltage. Dulling the filaments is
usually a very effective method of stabilizing
a radio frequency amplifier, but at the same
time, any beginner will appreciate that re-
ducing the efficiency of the apparatus in this
way 1s wrong, and that the necessity for
doing this is merely due to lack of proper
design elsewhere.

PLATE IMPEDANCE METHOD

An interesting and useful method of sta-
bilizing a radio frequency amplifier is that
illustrated in Fig. 21. We have an impe-
dance Z shunted by a variable condenser
C,. The impedance Z, which may be a
choke coil with or without an iron-core
inductance, has in parallel with it the small
variable condenser C,, and the choking effect
on the radio frequency oscillations in the
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Fig. 18. A variable resistance connected in

parallel with the grid oscillatory circuit pro-
vides a means for controlling self-oscillation.

plate circuit may be controlled by means of
a condenser C,. The smaller the value of
C, the less tendency will the tube have to
generate oscillations and vice versa.

USE OF REVERSED FEED-BACK

Reversed feed-back, which consists in feed-
ing back energy into the grid circuit in a
direction opposite to that which produces the
signal effect, may be employed for stabi-
lizing a radio frequency amplifier.

Fig. 22 shows how the inductance L. is
connected in a reverse direction to produce
an inverted feed-back effect which will tend
to oppose the natural reception effect due to
capacity coupling, etc.

In the Fig. 22 arrangement the reverse
feed-back effect may be obtained when the
coils L, and L, are fairly loosely coupled
in a reverse direction. If L, is brought too
close up to L, the reverse inductive effect
is swamped by the increased capacity coup-
ling between L, and Li, and this produces a
greater tendency to self-oscillation. A coup-
ling of two tuned circuits to feed-back effect
is, therefore, not a very practicable arrange-
ment, although when the plate circuit is not
tuned, reversed feed-back may be quite useful
in stabilizing a receiver.

Fig. 23 shows a modified arrangement in
which the feed-back coil L is not a part of
the main tuned plate circuit but is connected
in series with it. This circuit will, in general,
be found better than Fig. 22, although the
coil L should be kept small.

ELIMINATING THE CAUSES OF
OSCILLATION

The method we have described above may
be regarded as general mecans of counter-
acting the ill-effects of faulty design. The
design of the receiving apparatus should be
such that palliatives should not be necessary,
but while it is a simple matter to make
theoretical comments on the problem ot
radio frequency amplification, the fact re-
mains that there is today no really satisfac-
tory method of radio frequency amplifico-
tion. If all experimenters who at present
are working in directions where great suc-
cess has already been achieved were to turn
their attention to the problem of long dis-
tance reception and multi-stage amplification,
probably some solution could be found.

It is the purpose of this article to explain
the difficulties and to indicate what has
already been done to overcome the troubles
experienced in multi-stage radio frequency

Fig. 19.

Practically the same arrangement as
that of Fig. 18, except the resistance is in
parallel with the plate oscillatory circuit.

amplification. A method of the author’s
own is also given.

The elimination of the causes of oscilla-
tion is a practical impossibility, but much
can be done to balance them out with a
minimum of energy loss.

In the first place, since the grid-to-plate
capacity of the tube is one of the chief
troubles, an improvement is made by de-
creasing it. Sometimes the capacity is be-
tween the electrodes themselves, but more
often in the leads to the electrodes. The
B, tube, for example, which is an audio
frequency amplifier of great utility, has the
advantage that the grid-to-plate capacity is
large. The Myers tube and the V., are, how-
ever, admirable for radio frequency work,
because the capacities between the electrodes,
and the leads going to the electrodes, 15
small.

Much can be done, however, with the
crdinary type of tube, provided a suitable

Fig. 20. An arrangement similar to Fig. 16,
but with the resistance in a slightly different
position.

tube holder is used. Quite apart from the
other merits, the widely-spaced contacts on
certain types of special tube holders are
particularly suitable for radio frequency
work. The ordinary arrangement where the
socket pins are very close together, the nuts
-and washers being frequently only a matter
of 1/16th inch apart. are entirely unsuitable

Cs

A circuit employing a variable im-

Fig. 21.
pedance in the plate circuit as a means for
stabilizing the radio frequency amplifier.

for radio {requency, or, in fact, for any
other work.

All leads, of course, should he kept as
short as possible, and as far apart as can
be arranged. Both bus bar wire connections
are probably the best for wiring a set with
several stages of radio frequency amplifica-
tion.

OVERCOMING INDUCTIVE COUPLING

The overcoming of inductive coupling has
received very little attention, probably be-
cuse capacity coupling is much more insidious
and dangerous.

Inductive coupling may be made very small
by arranging that the fields of coils in the
grid and plate circuits do not interact. The
coils should be kept well apart, so as not
to influence each other, and they mmay con-
veniently be arranged at right angles. To
keep the inductive fields as small as possible,
the coils may be wound on small diameter
tubes with fine wire, but this may lead to a
certain amount of inefficiency. It is, how-
ever, a direction in which experiments may
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Reverse feedback
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Fig. 22. A circuit employing reverse feed-
back for preventing self-oscillation. This

is similar to the system employed in the
Superdyne.

be made. The smaller the coil the less will
be the inductive effect of it on another coil.

A method of reducing the magnetic effect
of one coil on another is illustrated in Fig.
24. which shows both coils L, and L. en-
closed in metal boxes, having only small
opcnings to allow the connecting wires to
pass through. The metal casings E: and E,
should be of fairly substantial size, and
the coils arranged clear of the sides. Some-
times it may be desirable to earth the fields.

Fig. 25 shows the inductances L. and L,
wound on tubes which are staggered in rela-
tion to each other. This arrangement has
been used by Prof. Hazeltine in his Neutro-
dyne recciver, which involves the use of
radio frequency transformers. The same ar-
rangement, however, could be used for tuned
plate circnits. The fields of the two coils
are shown in dotted lines, and it will be
seen that Dy arranging the coils in a suitable
manner it is possible to avoid any appre-
ciable inductive coupling between the induc-
tances.

An interesting arrangement which has
been tried by Mr. G. P. Kendal and the
author is that illustrated in Fig. 26. Here
the inductance coils L, and L, are in the
form of toroids. The inductances are shaped
lilke a curtain ring. If we obtained a wooden
curtain ring and completely wound it with
insulated wire, the ends, however, being
separated by a fraction of an inch and leads
taken from the ends, we would have -a
toroidal coil. The same effect would be
obtained by taking a long cylindrical coil and
hending it round so that the ends met. In
the case of such a coil the magnetic fickl
is entirely enclosed, and while the coil pos-
sesses all the properties of an inductance,
there is no external field which could influ-
ence another coil. In Fig. 26 both grid
and plate coils are shown of toroidal shape.
A practical coil may be made by taking.
say, a 3-inch length of insulating tubing

or 4 inches in diameter and cutting a
slit in the tube. A toroidal coil can then
be wound on the tube.

Fig. 27 shows a circuit using two tuned
plate circuits employing toroidal coils. In
this arrangement there will be no inductive
effect between the coils, but this does not
mean that there wili be no capacity coupling,
which is the most trouble in multi-stage
radio frequency amplifiers. The fact that
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Heverse Feedback

£,

Another reverse feed-back system

Fig. 23,
wherein the tickler coil L is a part of the
tuned plate circuit.
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toroidal coils are used does not mean that
the coils can be put close together because
we then get a substantial capacity coupling
between the coils, even though there is no
inductive coupling, and the capacity coupling
is "generally the most troublesome. The:
Fig. 27 arrangement must therefore not be
taken as a solution of the problem of multi-
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Fig. 25. The usual system employed in a
Neutrodyne, The coils are placed at con-

venient angles so that the magnetic field of
one cannot enter the magnetic field of another.

stage radio frequency amplification; it is,
however, a very interesting suggestion for
overcoming one of the coupling effects likely
to cause instability.

THE “ASTATIC” PLATE COIL

An interesting suggestion for the plate
circuit of a tube to the grid circuit is that
illustrated in Fig. 28. We here have two
plate coils L, and L; wound in opposite
directions. The idea is that the inductive
effect of L, on L: would be neutralized by
" the opposite inductive effect of the coil L,
on L,, The coupling between L., and L,
should not be sufficiently great as to add
materially to reduce the total inductance of

-~

Fig. 26, A circuit employing toroidal coils.

In these coils the magnetic fields are enclosed

by the coils, that is, the fields are confined
to the center.

the two coils in-series. It would seem that
the positioning of the combined coil L, L;
should be symmetrical with respect to the
coil L, in any set built using such a coil.

BALANCING OUT THE CAPACITY
EFFECT IN A TUBE

Since the coupling inside the tube is ef-
fected by means of a capacity, it is only
natural that we should turn to a capacity
for the purpose of neutralizing this coup-
ling. The effect of the coupling in-
side the tube is for potentials to be
communicated from the plate circuit to t.he
grid circuit in such a direction as to in-
crease the tendency to oscillate. To coun-
teract this capacity effect, we therefore re-
quire to introduce to the gridpotentials of
opposite, but similar magnitude. If the ca-

Fig, 24. Enclosing coils having extensive magnetic fields, in metal boxes, reduces or ¢liminates
magnetic inter-action between one and another.

pacity of the tube is more than balanced, a
reverse feed-back effect will be obtained
which will weaken signals. It is therefore
desirable, that the balance should be an
exact” one. It is, of course, no use connect-
ing a condenser from the plate to the grid
because this condenser would merely assist
the existing capacity. gIt is necessary to
obtain a reversal of phase and this reversal
may be obtained by tapping either the grid
or plate inductance or by the use of trans-
former coupling. These methods will now
be described.

Fig. 29 shows a simple tube amplifier ih
which, however, the direct current plate cir-
cuit contains only a portion of the oscilla-
tory circuit. In this figure it will be seen
that a tapping S is taken away from about
half-way along the inductance L, and, there-
fore, the direct plate current only flows
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Fig. 28. Coils L2 and L3 are wound in oppo-
site directions, consequently the inductive

effect of L2 on L1 is neutralized by the oppo-
site inductive effect of the coil L3 on L1,

from the top of the inductance L, to the
middle tapping. It is, of course, sufficient
to pass a varying plate current through a
part of the oscillatory circuit to set up oscil-
lations in that circuit, but it will be found
in practice that usually the maximum ampli-
fication is obtained when the whole of the
inductance in the plate circuit is included
in the direct current plate circuit. In Fig.
29, when the end E; is negative the end E,
will be positive -with respect to the tapping
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being connected to the grid of the tube
through the grid to plate capacity shown in
dotted lines by the condenser C,, and these
potentials will be opposite at any given mo-
ment to those at the end E;, We now con-
nect the end E, through a very small con-
denser C, to the grid of the tube, and it will
be seen that, whereas the capacity in the
tube producing certain potentials on the grid,
exactly opposite potentials are being com-
municated to the grid through the condenser
C, from the end E, of the inductance L..
By making C, of the correct size, the feed-
back impulses communicated through C,
will be exactly neutralized by the reverse
feed-back through C,. The result is that the
capacity of the tube has been neutralized,
imd the circuit will consequently not oscil-
ate. g

The condenser C, may also be used to !
balance out the capacity coupling between
the coils L; and L.. In order to enable a
more correct balance to be obtained I have
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Fig. 29. A simple vacuum tube amplifier in
which the direct current plate circuit contains
only a portion of the oscillatory circuit and
the direct plate current flows therein only.

suggested connecting an actual condenser in
the position shown in C, in Fig. 29. This
condenser will actually increase the tendency
to oscillate, but by making C, larger it is
possible to balance C, and C, accurately,
whereas when we are relying upon capacity
between grid and plate of the tube, we are
dealing with a very small capacity and one
which is liable to fluctuate; a change of
tube might easily upset the balance.
Having got the amplified oscillations in
the circuit L, C,, we have to find some
method of using them and we can couple
an inductance to L, this inductance being
connected in the grid circuit of another tube.
Another arrangement would be to connect
the point ‘E, through a grid condenser to a
second tube, but in this case we would only
he obtaining about half the potentials de-
veloped across the inductance L,, We can,
however, overcome this difficulty by seeing
that the tapping S is not in the middle but
nearcr to the end E,. In order to obtain
a balance we then have to make the con-
denser C, very much larger, and if the
distance S and. E,. is;. say, one-tenth of the
distance between E; and E,, then the capacity
C, will have to be ten times the capacity
between the grid and plate of the tube (and,
of course, the other undesirable coupling ca-

pacities). e
(Continued on page 1106)

S, and therefore with respect to the
filament of the tube, the end E,
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Fig. 27. A circuit employing two
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tuned plate circuits, with toroidal coils.
effect between these coils.

] L)

There is no inductive
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These pictures show the propagation and
reflection of sound waves through wvarious
shapes of horns.
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What’s What About Radio

LTHOUGH the radio horn is appar-
ently one of the least technical
things about a radio set, it is at
the same time the least understood.

The physical appearance of a thing is not
always an indication of the way in which
it functions. A piece of newspaper wound
into a cone makes a horn, but the way the
sound waves leaving the diaphragm of our
loud speaker unit act when they burst forth
from this horn is quite another matter. The
most peculiar thing about the simple mega-
phone is that physicists themselves are not
familiar with its operation and they are con-
stantly contradicting each other. One says,

{ross - section
of horn
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Horns

By CARTER FISKE

A description of some interesting tests made to determine the
behavior of sound waves in loud speaker horns.

If there is anything that will chew up
and destroy the symphony and harmony of
a good reproducing element it is a poorly
constructed horn. Since no two reproduc-
ing elements of different design have the
same acoustic properties, it is evident that
the horn which will serve one efficiently will
not serve the other. All the logic of the
physics of sound point to the necessity of
designing a special horn to fit each reproduc-
ing unit.

We have some especially good horns today,
and in every case they are produced by
manufacturers who thoroughly appreciate
the magnitude of the problems that con-

Image of heorn
Lross- section and
ound wWaves

The apparatus used in the experiments described in this article.

“It is this way.,” and another says, “No,
it is this way.”

Now a radio horn is a mighty important
part of a radio outfit—far more important
than the average radio fan realizes. In
this regard, it 1s interesting to know that
the phonograph manufacturers had many
worries over the horn for their reproducing
unit. They spent barrels of money in ex-
perimentation and they found that the vari-
ous horns they used made a world of differ-
ence in the quality of the music. Whether
the horn was large or small, of tin or wood.
long or short, round or square, made a great
difference.

It is evident that a radio horn performs
the same function as the phonograph horn.
We have the diaphragm of the reproducing
element. At the small end of the radio horn
we have exactly the same thing. The prob-
lem is the same, yet what manufacturer
of radio horns has spent the money that
the phonograph people spent on the same
problem? Not one, indeed. The art is too
young, and it goes without saying that
95 per cent. of our horn manufacturers
completely overlooked the technicalities of
the problem and simply went out and bought
a stock horn to fit their reproducing ele-
ment. This procedure is fundamentally
wrong to say nothing of being unscientific.
Consequently we have numerous loud speak-
ers on the market not worth the powder
to blow them up with.

www americanradiohistorv com

front them. They have spent money experi-
menting, and as a result they put forth a
product which was as well as could be ex-
pected considering the youth of the art.
With due respect to the efforts of these
conscientious manufacturers—God bless the
few of them—the author still holds that
there is a great deal of room for improve-
ment. The market is still thirsty for a
horn that will give absolutely faithful re-
production for all the varied frequencies
that come forth from the loud speaker.

If the author were purchasing a radio

(Continued on page 972)
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The sound produced in the center of this

instrument is amplified through the various

horns attached to it and photographs taken in

rapid succession. These pictures are shown on
the left.
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PROFESSOR BARON HEINRICH RAUSCH
VON TRAUBENBERG

LIFE OF THE AUTHOR

The author of this article, Professor Dr.
Baron Heinrich Rausch von Traubenberg,
was born in Estland, which was then a part
of Russia. He got his scientific training
in Germany and after the completion of his
physical studies in Wurzberg under Profes-
sor Wien in 1905, he took occasion to de-
vote himself for several years to wireless
telegraphy, taking part in its rapid develop-
ment. Even today it is remembered with
pleasure, how he, along with his friend,
the then director of the Signal Company.
H. Hahnemann, was in active touch with
Duke Arco in the rational development of
the spark machine of those days. The sys-
tem of producing undamped waves of
Waldemar Poulsen made such a sensation
in its application that our author resolved
to make a connection with the newly founded
Amalgamated Radio Telegraph Company.

Interesting experiments with the new
system in England, Russia and Germany,
in which the author took an active part,
led to great activity in this branch.

In the following years he devoted himself
again to pure science; he worked first in
the Interior Academy of Science in St.
Petersburg with Prince B. Galitzin and then
went to the University of Goettingen. At
the end of the war he took up again the
work of the wireless company to solve a
technical problem, which was the determin-
ation of the absolute radiant energy of a
modern great station. He succeeded in
carrying out the incomplete work of the
former superintendent, Professor F. Braun,
of measuring accurately the radiations of
far distant transmitters. Further experi-
ments” in which Professor Max Abraham,
who died all too early. one of the most re-
nowned students of the Maxwell theories,
took active part by theoretical co-operation,
tonched upon the resistance of the surface
of the earth and upon the grounding of an-
tennae. Various publications of the author,
in co-operation partly with Professors
Abraham and Pusch embodied the results
chtained.

After peace was declared the author re-
turned again to Goettingen and was called
therefrom to serve as Professor of Experi-
mental Physics and Director of the Physical
Institute of the German University in
Prague, where for a while he busied himself
with his second important range of studies,
that of the atom.

- the secrets of Nature.
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The Significance of Rays In Physics
By Prof. BARON HEINRICH VUON TRAUBENBERG

The first of a series of articles dealing with that part of
Physics closely related to radio.

ADIO NEWS is a distinctive paper.

It will hardly be possible to find another

in which the field of pure science, tech-

nics and practical application of science is

so thoroughly covered and in which not

even humor is omitted. It is easily under-

standable then, that the circle of readgrs

belonging to such a publication should be in-

terested in a wide field and should  have

great interest in the constant advances of
science.

The object of these articles is to show

as clearly as possible how this constantly

Pt
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Diagram of the
radiator heats the platinum foil Pt, whose

changes of resistance in a Wheatstone Bridge
connection give the desired reading.

Langley Bolometer. The

broadening range of science, going hand in
hand with a similar advance in technics,
is enabling us to go deeper and deeper into
Most particularly we
will deal with the advocation and use of
rays in physical investigation. As the name
of the magazine indicates, its readers are not
only interested in radio communication but
also in new things or developments made in
connection with rays.

While man is unacquainted completely
with the laws of nature, he cannot of course
appreciate entirely certain phenomena which
scem apparently arbitrary. The develop-
ment of more than a century was necessary
before physicists investigating such phe-
nomena were able to distinguish between
accidental and subjective nature. By the
discovery of objective power, however, we
have been able to change ourselves from
the slaves to the masters of Nature.

Since the greater part of nature’s powers
are electro-magnetic, I will not attempt to
show without going into the intricacies of

mathematical, physical and technical devel-
opments, the Gargantian scope of this sub-
_.)ect. It is easy to imagine a wave receiv-
mg apparatus constantly being acted upon
by molecules, receiving rays of all sorts.
Suppose this receiving apparatus to be a
dozen times more complicated or more
sensitive than the most intricate radio re-
ceiver.  Such an apparatus is the human
mind. The reader need not be frightened
becal}se of the enlarging on the peculiarity
and intricacies of our mental process, but 1
may at least say this much in outline:
The happenings of the outside world are
conveyed to us through our senses and every
improvement and refinement brought about
in the method of physical observation is made
solely to establish a greater range or give
greater perfection to these senses of ours.
Although the civilization man has brought
about has actually diminished, the sensitivity
of many of our senses—shown clearly by the
supremacy of many beasts to man in this
particular realm—modern physical methods
and apparatus of such fineness and exacti-
tude have been perfected to assist our regu-
lar senses that man is able to “hear and
see” the most subtle sounds and moves in
nature. Through the use of such apparatus,
our scope of reception is widened. Every
day our world becomes richer and more
beautiful. Today we know with equal
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Diagram of the Radio-micrometer; the radia-

tions heat the thermo-element Th; the cur-

rent thereby produced in the coil B, which

lies in the electromagnetic field NS rotates
the mirror

exactitude the chemical composition of a star
100,000 light years distant and the size and
construction of a Hydrogen atom. We can
give with absolute accuracy the line con-
(Contimned on page 1084)
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Fig. 2a. Pho-
tograph of a
typical form
of Photoelectric
Cell employed
principally  for
the measure-
ment of weak
light rays.
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The Barometer and Radio Reception
M. ). CAUENEY, CAN. 3GG
An exceedingly interesting article dealing with the effects of the rise and decline of barometer
readings on radio reception, Mr. Caveney’s tests covered a period of two years, in which time
he collected enough data to form definite and, let us say, authentic conclusions on the subject.
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Typical_graph of barometer readings, these for the first 13 days of April, 1923.
by an immediate rise and that the average normal is usually reached again.

OES the weather affect radio re-
ception? If so how?
Why do we get “good air” on
one night and “poor air” the next
night when both are clear, moon light
nights?

1f the weather docs affect our indoor past-
time, then what kind of weather will give us
those nights when the air is like clear,
sparkling wine—when the “lil” old receiver
does her stuff. and vou can roll the dials
any place at all. and pull in DX stations
from way over the other side of the radio
map?

On the other hand, if the weather man is
the real “nigger in the woodpile,” then just
what particular brand of weather does he
use to spirit away those distant and infre-
quent visitors to our dials, and also seriously
reduce the volume of those nearer stations
which we always call upon for music, when
skeptical friends or boasting radio rivals cali
on us?

Tn an endeavor to answer some of these
questions 1 began, two years ago. 1O keep
a record of the weather in conjunction with
daily curves of the atmospheric pressure as
shown by the barometer.

The quality of the radio reception was
also recorded each night on the barometer
chart, with special notes of any exceptional-
Iy good or poor reception.

To eliminate as much as possible the
chances of error or variation here at the
receiving station, the design of the receiver
and antenna were left constant, not a wire
or a vacuum tube being changed during the
whole period of two years. The makers
of the tubes may be pleased to know that
they were Radiotrons 200 and 201. They have
been burning over 4,000 hours now, and are
still going strong.

Storage batteries were installed for both
the filament and plate supply. and kept fully
charged each day. Meters were used in the
filament and plate circuits and when once
the correct setting was found. it was never
changed from year to year.

Fig. 4

and hindered by a decline.

In addition. and in order to test the trans-
mitting qualities of certain weather conditions
here in this locality, (Lat. 48, Long. 81,
Northern Ontario, Canada) a low powered
radiophone was installed using 10 watts with
500 volts of storage battery for the plate
supply. and 10 volts of storage battery cur-
rent for the filaments.

The transmitting tests were recorded each
night to run concurrent with the reception
records and weather chart. and it might be
well to mention that this station is 500 miles
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YOUR CAR!

Are you interested in motoring, touring
or camping? If you are, do not fail to read

“'MOTOR CAMPER

AND TOURIST |

Here is a magazine that tells you things i
in connection with your car—things that i
you never even suspected. £

Are you just running around the country
or are you getting the full benefit of your
car? TOR CAMPER & TOURIST
shows you the way. On all newsstands.
CONTENTS FOR DECEMBER ISSUE
Down to Winter Haven,

William Gilbert Irwin
The Exodus of the Snow Diggers,
George Parke
Invading Alligator Land, Gene Thomas
The Tom Sawyer Trail, Edgar White
The Mississippi Scenic Highway,
Truman Pierson
Cincinnati Auto Parks, Felix 1. Koch
Do Strange Cities Puzzle You,
Frederick R. Russell

(T
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from the nearest broadcast station and 250
miles from any radio transmitting station
either amateur or commercial.

If the readings of any ordinary barometer
are taken every few hours and the readings
plotted on squared paper. with a line run-
ning from one reading to the next. it will be
seen that the atmospheric pressure is con-
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Note that a sudden decline of pressure is invariably followed
‘As a rule radio reception is bettered bv a rise of the barometer

stantly varying from day to day in an ir-
regular manner, as shown in Fig. 1.

A cursory glance will show that the
“glass” or, to be more exact, the atmospheric
pressure, rises and falls also at varying
speeds. Sometimes it rises or falls slowly,
sometimes not at all. Take the curve at the
fourth day at the point E. Here we find
our glass climbing slowly at an angle ot
about 25 degrees. 1f we now move along
the curve to the right, on the eighth day we
reach the portion of the curve M. You
will notice that the angle of climb now is
about 88 degrees, the ascent being almost
vertical in fact. A study of the curve at
noints marked R, S and V will show how
the barometer at times moves steadily in an
almost straight line at a comparatively high
or low position on the pressure chart.

1t should be clearly understood at the
start that the barometer docs not tell the
present weather so much as the future
weather. which may arrive within the next
24 or 48 hours. Almost without exception
when the glass falls, making a steep curve.
as shown at Fig. 1 at F, L or T, it will
bring stormy weather, and short dips in the
curve like those of B, D, J, ctc.,, will usually
foretell a change in the weather prevailing
at the time of the barometer decline. When
the barometer rises rapidly, making a curve
like that shown at G and M, it usually ushers
in an improvement on the bad weather
caused by the previous swift drops on the
curve. and invariably is accompanied by
fresh. brisk or high winds, now and again
amounting to a gale, but eventually clear-
ing up for much better weather.

The portions of the barometer curve most
favored by mariners, farmers and all those
persons whose lives are spent mostly out-
doors. are the sections shown at A, E. R and
S. Here we find the glass either steadily
risine at an casy sloping angle, or traveling
leisurely in a somewhat straight line from
one day to the next: an almost infallible

(Continued on page 982)
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A Three Electrode Tube in 1899?

By D. C. WILKERSON

Another page of radio history which is exceedinly interesting if only for the reason that the
system suggested is” parallel in prinicple of operation to the vacuum tube of today.
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A copy of the original sketch of Dr. Pratt’s system of signaling without wires. The upper atmos-
phere was to act as the conducting medium for the X-Rays, the return circuit to be through the
earth. This system could be compared to a huge vacuum tube; the principle of operation is similar.

ITH the courts of the United

States jammed with legal pro-

ceeding of all sorts, injunctions,

damage suits, patent litigation and
suits for recovery, the radio business is
suffering from a somewhat uncertain patent
basis. Many manufacturers are disinclined
to hazard the manufacture of any radio
accessories whatsoever on account of it, and
the producers of complete sets are in a
similar predicament. ‘

The question of the three electrode tube
now being discussed throughout the radio
trade, and also in the United States and
other courts is one of the most involved
subjects in the radio field.

DeForest was supposed to be the origin-
- ator of the device when he added the grid
to the old two electrode tube brought out
by Dr. Fleming. Armstrong claimed the
origin of the discovery of regeneration and
Meissner and Langmuir also filed patent
claims on the same idea.

The history of the radio art in the United
States is a colorful one, and in.its entire
length, from the days of the early 1860
experiments of the Washington, D. C. dentist
Loomis, up to the present day, there have
been constant arguments as to the men en-
titled to the proper credit for the inventions
related to the development of the radio art.

There is a matter of public record of a
three electrode radio tube transmission sys-
tem which was proposed to send signals
from Chicago to New York, in 1899. This
device was supposed to be directional in its
transmission, and it had the advantage that
it actually did function at short distances.

The device referred to, is the one brought
out by the eminent Dr. H. P. Pratt, noted
Chicago scientist, who has been interested
and engaged in the problems of signal trans-
mission for over 40 years.

It consisted of a tube constructed in the
manner of the X-ray tube of the earlv non-
filament type, and its secondary circuit was
intended to take a potential of from 2,000,-
000 to 5,000,000 volts. At the time there

were no accurate means of determining
such high voltages, and even today, the
measuring of such high electrical pressures
is only approximate, so the calculation of
the Pratt secondary voltage was of a guess-
work character.

This tube developed a cathode stream, from
a source of emission, which was to be modu-
lated by a magnetic device operated from a
low voltage source. This means of modu-
lation, please note, is included in the frst
DeForest patent, where he desired to modu-
late the current of electrons from the source
of emission to the collector electrode by ex-
actly the same means.

Another interesting feature of the Pratt

transmission’ system was the means for col-.

lecting the energy at the receiving end. He
desired to use a tall mast with a large metai
ball affixed to the top, properly connected
to the ground thréugh recording instruments.

This X-ray method of transmission can
be appreciated when we consider the inter-
ference set up by the average X-ray tube
of today in the reception of radio programs.
Especially is this annoying in metropolitan
districts where dental and surgical labora-
tories are in continuous operation each day.
Surely, a source of such heavy interference

- could certainly operate as a radio trans-

mitter.

These experiments were carried on at
South Bend, and in Chicago, in conjunction
with tests parallel to the work with the
Marconi System. It is noteworthy, also,
that the scientists of that day realized the
wmiiversal dispersion accompanying the trans-
mission of radio signals, and turned their
endeavors towards accumulating the trans-
mission of energy in a directional manner
to avoid waste and to attain a degree of
secrecy.

That this Pratt system was designed to
transmit telephone as well as telegraph
signals is noteworthy, and this development
shows jtself to be one of the eddy currents
set up by the ambitious Bell, in scientific
waters, when he actually performed the feat

‘
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of telephoning down a beam oi
many years ago. Bell modulated a

light, sa
¥ e beam of
light with the current flowing in a micro-
phone circuit, and Pratt proposed to do the
same with the X-ray discharge.

In this system, however, the third electrode

was placed outside of the tube containing
the emitter of electrons, and the collector
plate was placed 1,000 miles away, con-
nected by a common ground, the earth itself.

Regarding this Pratt device in the light
of the present day vacuum tube, containing
three electrodes, one would have to consider
the whole area located between Chicago
and New York as the electrostatic field be-
tween the grid and plate electrodes. In other
words, Pratt was trying to set up a vacuwn

tube source of electronic emission in
Chicago, modulate the stream from outside
the tube, and put his plate 1000 wmiles away

{{t New York. The fallacy of that, in the
light of present day knowledge, is that the
lonmzation collision caused by the many
gaseous molecules in the atmosphere would
rob t!]e electron stream of so much energy.
that ijts effec§ would be lost within a few
fe.et,. or fractions of a mile from the trans-
mitting station.

At that, Dr. Pratt recognized that he had
to get into rarer atmosphere approaching a
vacuous condition, and he thought rightly
enough that the higher he went into the air,
the rarer it would be, and, therefore, the
greater the range of his signals.

The system which was designed to trans-
mit signals from Chicago to New York was
never installed on the scale projected, but
the fact remains that in this experimental
work a vacuum vessel, having a source of
electron emission, a collector plate and a
means for modulating this electron stream,
was devised. . .

The world owes a debt of gratitude to
these hardy, early experimenters who sup-
plied the groundwork for the marvelous de-
velopment of the radio art of -today, and

(Continued on page 1074)
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A copy of Dr. Pratt’s original sketch of his X-
Ray tube and mounting, originally printed in
the “Chicago Daily News” in the year 1899,
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The Cold Tube of the Future

HE recharging of the storage bat-
tery which is employed for heating
the tube filaments constitutes perhaps
the principal item of expenditure in
the maintenance of a receiving set. It is
natural, therefore. that many attempts
should be made to produce a tube which
should be altogether independent of heating
batteries—in other words, a “cold tube.”
This desirable appliance has been ap-
proached, but has not, up to the present,
been reached. Tubes have recently been
introduced with special filaments, which re-
quire only about one-tenth of the heating
current consumed by those with the ordi-
nary metallic filament. Such tubes are
known as “dull emitters,” because they give
the necessary electronic emission when their
filaments are raised merely to a dull red
heat. They have proved very successful in
operation, and mark an important step for-
ward in the simplification of radio appa-
ratus.
The ideal cold tube, however, still remains
a dream of the future, and as its develop-
ment constitutes one of the fascinating
problems of radio, the reader may be inter-
ested in a short description of the modus
operandi of the present-day tube filaments,
followed by a simple account of the pheno-
mena of radioactivity, which will enable
him to indulge in speculation as to the form
which the cold tube of the future may pos-
sibly take.

EMISSION OF ELECTRONS FROM HEATED
SUBSTANCES

It is well known that the electric current
which passes in the plate circuit is carried
through the tube by a strcam of electrons
which are emitted from the heated filament.
Let us consider for a moment why it is
necessary to have a heated filament to pro-
vide these electronic carriers in the tube.

The theory of the conduction of electric-
ity through a metal conductor supposes
that the atoms of the metal readily part
with electrons which, under the influence
of the electromotive force, pass from one
atom to the next, and so on; there is thus
an average “drift” of electrons in one direc-
tion, and it is this electronic drift which
constitutes the current. But in so drifting
an electron is never very much out of the
sphere of attraction of one atom before it
is within the sphere of attraction of an-
other, and so the electromotive force re-
quired to maintain the driit is comparatively
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Fig. 3. A magnetic field at right angles to

plane of paper deflects alpha and beta rays

in opposite directions and to different ex-

tents, but does not affect the gamma rays,

since these are not electrical particles, but
waves.,

By J. H. T. Roberts, D.Sc.

It is evident that future tube developments must tend towards the production of an appliance
which does not make such exorbitant demands upon its supply batteries as the present type.
Dr. Roberts indicates in a most interesting manner the lines upon which the desired ideal may

be approached.

Examples of present types of “‘dull-emitter” tubes.

small. TIi an electron wished to leave the
metal altogether and escape entirely from
the attraction of the atoms, it would need
a large force to enable it to do so. Under
ordinary circumstances, therefore, the elec-
trons are unable to leave the metal, and
they can only be enabled to do so by special
influences. 1f, for example, the metal is
sufficiently heated, the vibrations of the
atoms may become so great that some of
their electrons are thrown out far enough
to cscape from the ordinary atomic attrac-
tion. This is what happens in the heated
filament of the tube.

It must not be supposed that a substance
must be electrically heated to make it emit
electrons. The tube filament is electrically
heated merely for convenience, and it is
true that the heating in this case is supposed
to be caused by the agitation of the mole-
cules of the metal by the rapid drift of the
“free” electrons. But a substance heated in
any other way (ec.g., a metal ball heated in
a flame) will similarly emit electrons.

WASTE OF ENERGY

The heating of a filament is a wasteful
method of causing it to emit electrons, for
only a very small portion of the energy
employed in heating the filament is used in
detaching the emitted electrons—most of
the energy is conducted and radiated away
as heat. We are obliged to put up with
this waste, however, as we do not at pres-
ent know of any other convenient way of
producing our tube-electrons. In the ideal
“cold tube” the electrons will be emitted
spontaneously, or the energy absorbed by
the tube will be only that which is neces-
sary for the emission.

COLD LIGHT

There are many other cases of this inci-
dental waste. In order to obtain light from
an incandescent gas mantle we have to
raise the mantle to a high temperature, and
only a very small percentage of the total
energy reappears in the required form of
light, by far the greatest part being lost
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as heat. All practical lighting devices are
extremely incfficient in this sense.

The cold emission of light has, however.
been more nearly approached (in a prac-
tical way) than has the cold emission of
electrons.  The phenomenon of phosphor-
escence apparently represents the produc-
tion of light with only a small incidental
loss of energy in the form of heat. It is
thought by some that the glow-worm and
certain fishes and insects hold the secret
of cold light—lights without heat.

Much experimental work has been done
on the discharge of electricity through glass
tubes containing certain gases at fairly low
pressures, and cases are known where the
incidental waste of energy in the production
of light energy has; in this way, been very
considerably reduced. This problem is a
very important one and about as difficult as
the production of cold electronic emission.

EVAPORATION OF ELECTRONS

The emission of electrons from a heated
filament has been usefully compared with

(Continued on page 1038)
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Some Loop Aerial Circuits

By A. D. COWPER, M. SC.

d few excellent loop aerial circuits employing one and not more than two tubes which are par-
ticularly adapted to sets of the portable type and are sensitive enough for good reception from

[ﬂrborunq’um

local stations.
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Fig. 4. A two tube reflex loop circuit with power amplifier for loud speaker.

THILE it is always advisable to use
,"II the best possible aerial that can be
erected under the particular circum-
stances, there are occasions when a

loop aerial is actually the best available, as
in the case of really portable sets, and for

work, the results of which are given here,
was finished, an article appeared, written
by Mr. Reyner, showing the wuse of
the Reinartz type of regeneration with a
loop aerial, in straight and reflexed circuits;
but with a separate tickler coil coupled

Carborundum crysial

. Fig. 1 indicates the circuit resulting,
which' -is undoubtedly the most powerful
and easiest controlled single tube straight
circuit with which the writer has experi-
mented. Transmitters will recognise the
close resemblance to a simple C.W. trans-
mitting circuit. As this mode of connec-
tion has the effect of minimizing casual ca-
pacities, an exceedingly small tuning con-
denser across the loop will cover a large
range of wave-lengths. A low-minimum
.0001 mfd. will cover the whole broadcast
belt with a loop aerial 2 feet square with
about 25 turns of No. 20 or 22 wire spaced

Y4 inch and with a center tap for the
filament connection. The tapping point

need not be exactly at thc center; there is
no particular advantage in placing it much
to one side or the other of the center. On
account of the powerful regenerative effect
given by this type of circuit the controlling
Reinartz feedback-condenser must be very
small and of extremely low minimum capa-
city. Even some three-plate “vernier” con-
densers, especially some with metal end-
plates and small insulating bushings, have
so high a minimum capacity that the circuit
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those whose accommodation 1is greatly
limited.

The limited power available with a small
indoor loop aerial, even for local broad-
cast reception, involves the use of a sensi-
tive circuit, with extremely finely-controlled
regeneration; and if possible the reflex
amplification principle, so that a stage .of
R.F. amplification is possible before detec-
tion. The time has passed when we may be
glibly told that six tubes are necessary
for successful loop aerial reception; it has
been shown in innumerable cases that, given
a fairly favorable environment and efficient
apparatus. at least two of the broadcast
stations should be readable on a two-foot
loon with one tube.

The circuits described here were inspired
by an exceedingly interesting account writ-
ten by Messrs. Medlam and Schwald of
the effect of using a tapping-point for
“ground” connection in a loop aerial circuit
—with quantitative measurements, a paper
which was a model of how such pieces of
investigation should be done, to have any
scientific value. These authors found, by
means of actual measurement of signal-
voltage, a very decided increase in efficiency
by using a middle tapping in the loop aerial
for connection to the tube filament; and
that then the tuning could be done by a
single condenser right across the whole in-
ductance, after the style of certain trans-
mitter circuits. After the experimental

magnetically with a small coil in series with
the acutal loop. The writer’s aim was to
use the principle of the tapped aerial, after
Messrs, Medlam and Schwald’s circuit, bhut
applying Reinartz regeneration to the cir-
cuit by using the free half of the loop as
Reinartz tickler coil; getting back, in fact,
to a transmitting circuit of well-known type,
but using the whole inductance for the
loop aerial.

will oscillate hopelessly with them. With a
liberal wave, a two-plate condenser made
up with the usual plates and spindle. with
ample clearance, will often suffice.

With this circuit and a moderate “B”
battery supply, a local station is read at a
dozen miles at comfortable phone strength.
Hand capacity effects are marked, of course.
so that long tuning handles are called for;

(Continued on page 1014)
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The Radiation Eliminator Contest

A few of the radia-
tion eliminating
devices submitted.

Many Ideas Were Submitted
But None Proved Practicable

HE Radiation Eliminator Contest run by RADIO NEWS in an attempt

to find a practical device which would prevent radiation from regenerative

receiving sets in a state ot oscillation was greeted with a huge response.

Every conceivable form of device was submitted, ranging tgrom special
condensers and special coils to complete receivers embodying complicated
circuits. This proved that a great many radio enthusiasts were interested in
the problem and that many had attempted to prevent their sets from interfering
with the reception of programs on neighboring reccivers. For this, at least,
they should receive credit, although their devices DID NOT prevent radiation.
All the sets and instruments submitted were thoroughly tested in the RADIO
NEWS LABORATORIES, but not one was found to be practicable.

Much to our surprise, the majority of the devices submitted failed to
comply with the rules of the contest, yet the rules were specifically stated.

Nevertheless, we tested these devices, which, like -the rest, proved of no value.
Some of the devices submitted managed to reduce radiation slightly, but
they also reduced the volume of received signals, and in proportion to the

reduction of radiation. Such devices are of no value,

The contest has disclosed one fact, namely, so-called radiation eliminators
had been devised before our contest was announced and were being used, but
to no avail. It is assumed that propaganda against radiating receiving sets
has at least managed to stimulate interest and that numerous experimenters
have striven to devise a fool-proof attachment. We regret that none of the
entries in our contest succeeded in doing so.

f course, we can award no prizes. We offered prizes for devices, easily
attached to any receiving set, which would ELIMINATE RADIATION. As

stated, none of the devices submitted did any such thing.

Why Radio News Favors Esperanto

ARIOUS International Language As-

‘/ sociations have been striving to stimu-

late an interest in the United States in
their pet tongue. Up to the present time so
little publicity has been given the Internation-
al Language Movement on this side of the
water that very few people are aware of
its existence. However, the times show that
in the United States even as in Europe there
will be a use for one of the manv tongues
advocated. The extent of the usefulness of
a Universal Language in the United States
is a matter of speculation and whether or
not it would benefit more than a choice few
at present is a question. Nevertheless, the
ever increasing adaptability of radio to
commerce, entertainment and its usefulness
as a medium for the advancement of educa-
tion and complete understanding between the
Nations of the earth warrants the use of
an international language.

It is fully realized by Ranto NEws that
some day a Universal Language is to play
an important part in world affairs. It is
realized equally well that at the present
time the employment of an international
language in the United States would prove
of little value.

The American amateurs. however, who
communicate nightly with amateurs in for-

eign countries are in dire neel of a simple
universal  language. Commumnication s
greatly hampered for the want of such a

Over 18 Pages of Adver-
tising Omitted From This
[ssue of Radio News

Owing to the tremendous increase in the
circulation of Rapto NEws to 400,000
copies and the record breaking growth of
advertising to over 63,000 lines per issue,
it became necessary to adhere rigidly to
our schedule for closing this and all sub-
sequent issues.

Consequently we were unable to handle
any orders for advertising on which the
copy was not received by our published
advertising closing date—OQOctober 1st (ad-
vertising forms for Rapio NEws close on
the 1st of the second month preceding the
date of issue).

Although we were forced to leave out
8,127 lines of advertising from this issue,
because it reached us after the closing
date, the December number has again
broken zll preceding records for advertis-
ing lineage with the stupendous total of
63.857 lines of paid display space.

medium of speech. Still, with a thought
to the American amateur and a thought to
the future, we see no harm and possibly
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some good in promoting oune of the many
so-called international languages now in
existence. But at the same time we strongly
believe that the greatest care should be
taken in selecting the particular language
which will be the most serviceable from
all standpoints. In selecting an automobile it
is usually very pleasing to purchase one
that is different, in some respect at least.
from that of vour neighbor. It is a human
whim to be exclusive, but when it comes
to the selection of a language that is to be
universal, it is quite important that all whims
be set aside and that each lamb follow the
next: not of course to the exclusion of the
best, but we argue from the point that the
people are intelligent enough, with the help
of authentic information to select the most
desirabte tongue.

The International Langauge movement has
been run to extremes; there is no doubt of
this, for at the present writing there are
some 20 odd languages, all being pushed
to the limit, and there are only two which
have even a slight chance of being recog-
nized, Esperanto and Tlo! The followers of
the less prominent manufactured tongues
might realize that all their pains are in

(Continued on page 1052)
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The Beginnher’s Tube Set

The fifth.of a series of articles by Mr. Peck written especially for the layman.
given for the construction of a simple vacuum tube receiving set and each part is lucidly

HE winter season is now coming on
and, to the dyed-in-the-wool radio
fan, that means good reception
weather. Then static, that growl-

ing and grumbling heard all summer, will be
at a minimum and DX or distance reception

Details of a vacuum tube. The prominent
parts are designated by numbers and de-
scribed in the text.

will be at its best. With a vacuum tube de-
tector added to the set described in this
department scores of stations will be heard
that could not be picked up with the crystal
outfit. So we are sure you will agree that
rnow is the time to start work on a tube set
and later a study may be made of its action
after you are familiar with the twirling of
the dials.

THE TUBE

The most important requisite for the new
set is, without a doubt. the vacuum tube, or
as it is variously called, the tube, bulb,
audion or light. The last name is one to
avoid as it smacks of ignorance and its use
leads to misunderstanding.

Let us see what the essential parts of a
vacuum tube are. Refer to Fig. 1. Here
we show a view of a standard dry cell type
of tube in phantom. That is. the interior
parts that are not ordinarilly seen are indi-
cated in dotted lines. The numbers on the

drawing indicate the following parts. No. 1
is the base or shell. It is usually made of
brass. No. 2 indicates the prongs. To the

ends of these, enclosed in the base, "are
fastened wires connected to the elements. In
other words, the prongs connect the elements
with the other instruments of the set through
the socket. No. 3 indicates the pin. It is
placed on the base so that the tube will fit
into the socket in the correct position. The
glass bulb is indicated by 4. The interior
of this bulb has been exhausted of almost
all traces of air so that the filament can be
lighted without its burning out as would be
the case if it were in the open air. The glass
here plays the same purpose as the glass in
an ordinary electric light bulb. Heated wire

By A. P. PECK

described.

oxidizes rapidly in onen air and soon burns
up. Also, molecules of air would impede
the progress of electrons from the filament
to the plate, but this will be explained later.

The plate, 5, encloses the other elements.
It usually consists of a nickel or a nickel
plated metal sheet pressed to the required
shape. The grid, 6, is placed between the
plate and the filament and is usually a length
of nickel or copper wire wound in a spiral
form. The filament is a fine wire that be-
comes red hot when a current passes
through it. In the latest types of tubes, this
wire 1s coated with a chemical which in-
creases its activity with a relative decrease
in the brilliancy to which the filament must be
lighted and a consequent increase in effi-
ciency and saving of current from the bat-
tery which lights it.

All of the elements of the tube are sup-
ported on wires. The glass rod into which
the supporting and connecting wires are
sealed s shown at 9 in Fig. 1.

When you-go into a radio store, the sales-
man may try to sell you what is known as

The parts necessary for convert-
ing the Beginner’s Crystal Set to
one employing a vacuum tube and
capable of greater distance recep-
tion and louder reproduction of
music and voice are:

One vacuum tube.

One vacuum tube socket.

One grid leak.

One grid condenser.

One rheostat.

“A” battery.

“B” battery.

One variometer.

a “bootleg” tube. Many of these “bootleg”
or “independent” tubes are very good and
will give perfect satisfaction, but unless the
dealer will absolutely guarantee them, the
purchase of one is a big gamble since it may
be unsatisfactory. At best, the purchase of
any tube, genuine or otherwise is somewhat
of a gamble. Genuine tubes are stamped
and the guarantee and license numbers are
stamped on the carton.

There are many types of tubes for sale
and each operates on a different “A” bat-
tery voltage. The “A” battery heats or lights
the filament. Therefore the type of tube vou
buy will depend on facilities available for
using it. ’

If you have electricity in your home to
charge a storage battery or have facilities
near at hand for so doing and you can afford
the initial cost of a storage battery, by all
means get one of the 6 volt, % ampere or
6 volt, 1 ampere tubes. They give best re-

www americanradiohistorv com

Intructions are

sults, and when the set is eventually
made into a multi-tube one, the battery on
hand will operate it at the least possible
expense. :

However, many either cannot invest in a
storage battery, as it is expensive, or the
facilities for charging it may not be avail-
able. In such cases the so-called dry cell
tubes are practical. These tubes are so de-
signed that the filament may be heated by
one or more dry cells, which are obtainable
almost everywhere. When they are used up,
they can be replaced very cheaply. There
are two prominent types of tubes operating
on dry cells. One uses one cell and the
other, three. The former consumes .25 am-
pere and the latter .06 ampere. Roughly
speaking, the latter is somewhat cheaper to
operate.

THE BATTERIES

In every practical receiving set yet in gen-
eral use, two and sometimes three separate
and distinct batteries are necessary. This
statement does not include the Solodyne cir-
cuit that is, as yet, in the experimental stage
and which only uses one battery. In detector
circuits such as we are concerned with at
the present time, only two batteries are used,
so we will confine ourselves to a discussion
of them. These two are known as the “A”
or filament battery and the “B” or plate
battery. The former is of the lowest voltage
and it is essential that in connecting a set,
the “A” and “B” battery wires do not be-
come mixed. .

Every battery has what is known as polar-
ity, and has at least two poles or terminals
to which connections may be made. These
are known as the negative and the positive
terminals and are usually plainly marked.
At “A” in Fig. 2, we show a standard dry
cell with the terminals marked with their

Positive pole
/painted .red

Fig. 2.,

Forms of batteries employed m conjunctioi
with a vacuum tube receiving set.
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wax or paraffin over the binding post screw
heads. Take a permanent magnet to the
nearest machine shop and with it gather up
the fine iron filings around the emery
wheel. Pack these flings tightly around and
in the center of the coil, which is in the
tin cylinder. Then fit a tin circle to the
bottom of the cylinder and solder in place.
Be sure the coil is entirely surrounded by
the filings. - The coil should also be tested
for an open circuit before putting in the
tin cylinder. The condenser which is in-
cluded with the Ford spark coil should also
be taken out and used in series with the
plate of the tube and the loud speaker, as
shown in the diagram. When using this
circuit high voltages may be used on the
plate of the tube without fear of demag-
netizing the magnets or burning up the
windings of the loud speaker.

ROTOR SHAFT BEARINGS FOR
'CARDBOARD TUBES
Since paper tubes are both common and
admittedly good from the electrical stand-
point. it is desirable to have suitable bear-
ings in them for the rotor shaft. The paper

Caradboara Tybe

A rotor shaft bearing made from a piece of

The hole for the shaft is made
with a center punch.

sheet brass.

tube is not sufficiently rugged in itself to
have a hole through it remain a perma-
nently good bearing and though the tube
can be reinforced with leather-board or
other material, and the whole treated with
shellac, it is better to provide metal bear-
ings. My first were made with pairs of
sheet brass strips, one piece each side of
the tube wall—a laborious and unsatisfactory
method, but later good bearings were quickly
and easily made by cutting diamond - shaped
pieces of sheet brass or aluminum, say 14
inches long, with enough of each end bent
to a right angle to reach through the paper
tube and clinch, making a good and sub-
stantial bearing.

The hole for the shaft should be made
with a small punch and then spun out to
the required size by revolving a smooth
tapering spindle in it; this is better than
a drilled hole, as it leaves the bearing with
considerable wearing surface and the burr
tends to hold the shaft snugly and without
play. —Contribuied by Frank N. Blake.

A QUICKLY MADE EXPERI-
MENTAL JACK

To the experimenter who delights in mak-
ing up new circuits in breadboard fashion.
the jack described here will prove very
handy. It is constructed of two ordinary
spring clip binding posts, as shown in the
illustration. Two holes are drilled in the

board for mounting the clips and should be
about 14 inches -apart. The spring clip
binding posts are fastened to the board by
two standard binding posts and are then
binaing Post  Spring Clips Plug

. Panel

A simple jack made from two Fahnstock clips
attached directly to the phone binding posts.

bent upward as shown. The plug can easily
be forced under the spring clips so that the

tip and the main shaft are securely held by

the spring -binding clips. If it is not desired
to use the plug, the phones may be fastened
directly to the spring clips i the usual
manner. With this emergency jack in use
it will not be necessarv to disconnect the
phones from the plug when changing from
the regular set to the experimental one.
—LContributed by J. E. Dixon.

A SIMPLE “B” BATTERY
ELIMINATOR

The radio fan desiring to build a rectifier
which will take the place of “B” batteries
is often puzzled as to how to secure a
transiormer to step up the A.C. voltage
before rectification. Fig. 1 shows how a
bell ringing transformer can be used for
this purpose. This half wave rectifier will
supply both detector and amplifier plate cur-

QLRI T

The Resistoflex!
Something new in the form

of reflex amplifiers. De-

vised by John Scott-Tag-
gart, F. Inst. P.,, AM.LE.E,,
who is an authority on Dual
Amplification. Full details of
this new circuit will appear in
the January issue of Rabio
NEwsS.
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rent and give excellent results on sets using
up to four tubes.

Transformer No. 1 steps the '110-volt
A.C. down to 6 volts to light the filament
of the tube. also 12 volts to transformer
No. 2, which is used as a step up trans-
former. By anplying 12 volts from No. 1
to the 6-volt winding of No. 2, 220 volts
A.C. is obtained from No. 2, which is
supplied to the grid and plate of the tube.
The secondary of an audio transformer can

10 V. AL.
TRANSF. 1

4
L4

025 M.F.

“ el

< | OF Y

N i
L L

TRANSE 2 2
V2200 7z || 3 Choke

Pheostar

Diagram of connections of the “B” battery

eliminator. With this arrangement the 110

volt A.C. can be used in place of the “B”
batteries.
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be used for a choke coil, but it is better to
rewind it with 5,000 turns of either No. 32
or No. 34 B. & S, S.S.C. wire, which
will give sufficient choking effect with a
minimum of D.C. resistance so that the
drop in voltage is small. The Bradleyohm
is used to cut down the voltage to 22% volts
for use on the detector. In checking volt-
ages obtained from the rectifier, only a
high resistance voltmeter should be used;
otherwise, the reading will be incorrect. -
The small watch case type should not be
used, as it is too low in resistance.
—Contributed by J. R. Benge.

A CHEAP AND EFFICIENT
INSULATOR ’

Here is a cheap but very efficient antenna
pulley or insulator, which I have been using
for quite some time with excellent results.
It consists of glass rings such as are used
on awnings and which can be obtained at

/

i

Glass awning rings make excellent antenna in-
sulators. They are tough and will stand con-
siderable strain.

any hardware store for five cents each.
These rings will withstand several hundred
pounds direct pull and can be safely used
wherever a good insulator is required. The
rings make exccllent pulleys, as they will
not rust or bind and they work very
smoothly. Where only a receiving antenna
is erected, they will prove extremely satis-
factory and if two or three are employed in
series they may be used for a low power
transmitting antenna.
—Contributed by E. M. Perker.

AN AID TO PANEL MARKING

One of the most important things to be
done in building a radio set, as far as
looks are concerned, is laying out the panel.
A great many schemes have been proposed,
such as laying out on paper the proper place
for each instrument, pasting this on the
panel and then drilling. However, the writer.
has found by experience that drawing the
locations directly upon the panel itself is
much easier and more accurate. Here is
the trick: Procure a hlack waxed crayon
such as is used for marking packages. leather,
glass, etc.; smear the crayon upon the
panel where it is desired to draw a line.
Measure exactly where the line is to be
drawn and with a ruler and tooth-pick draw
the line through the wax. Should it be in
the wrong location, it is a simple matter
to smear the crayon over it and try again.
When drilling is completed, a soft rag will
remove the crayon, leaving the panel in per-
fect condition.

—Contributed by Edw. B. Johnson.

THE SIMPLEST- SWITCH STOP

In bnilding a receiver in which switches
and points are used, this little device will
be found of value to the constructor. It
will not be necessary to drill extra holes,

(Continued on page 1078)
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How to Build A Battery Control Panel

By RUDOLPH G. LAWRENCE

A front view of the completed battery charging
panel.  All the controls and measuring instruments
are mounted on the front of the panel.

ITH the larger type radio sets, the

wiring problem becomes an impor-

tant one. When three or four sep-

arate sets of batteries are used to
supply the power and the various charging
agents for the Dbatteries are installed, the
usual result is a mess of harum scarum
wiring making an otherwise efficient layout
resemble the junk shop of an experimenter.
About the only practical way to bring order
into this chaos is the use of a charging panel
such as the one delineated in this article.
With its use the necessity for thousands of
loose wires, voltmeters, ammeters and othgr
measuring instruments lying about the radio
table, is obviated.

One of the most distinct advantages to be
gained through the construction of such a
control device lies in the fact that when the
operator has before him, easily accessible,
means for measuring the battery charge, the
chances are much greater in his giving these
power units proper attention than when he
must dip down thirough a pile of his radio
instruments in order to obtain the necessary
voltmeter. Another distinct advantage of

the same style is that the operator has a
constant check on the plate voltage supplied
to his set. Immediately it drops below nor-
mal, resulting in howls and ‘noises in the
set, the voltmeter across the plate malkes
known the seat of the trouble, and the
operator will not have to look through the
entire set for the difficulty.

~ The layout and construction of the panel
is very simple, as will be seen from the
wiring diagram shown in Fig. 1. The
“A” battery circuit is entirely controlled by
a D.P.D.T. switch. In the upper position
the “A” battery is on charge. In the lower
position it is connected to the filaments of
the set. The leads from the battery are
connected to the center terminals of the
switch, the positive one passing through the

ammeter. The lower points of the switch
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Above is the schematic circuit diagram of the bat-
tery control unit and below. is the working diagram
showing all the connections in their proper positions.

connect to a pair of binding posts which, in
turn, lead to a filament set. The positive
lead to the passes is interrupted by a filament
pull switch. A five ampere fuse is also
provided in these output leads for protection
of the battery as well as the filaments,

A Tungar charger is used to supply power
to the battery from the 110 volt A.C. line.
The red and black leads from the charger
go directly to the upper terminals of the
D.P.D.T. switch, the red lead going to the
positive side. Across the charger is placed
a six volt two C.P. lamp which is used as
a -monitor serving to indicate when the
battery is on charge. It is mounted on a
bracket behind the panel and is seen through
a bezel.

A 10-ohm resistance is put in series with
the lamp to decrease the current consumed
by it. Two other binding posts are provided
for the purpose of charging auxiliary bat-
teries.

The “A” battery Tungar charger is also
used to charge the “B” battery, provided the
proper connections be made, and the correct
resistance used. It is understood that the
“B” battery used in this device is the storage
or rechargeable type. The battery used is
100 volts, alkaline tvpe, built with Edison

(Continued on page 1082)
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Single Control Receivers

gears.

INGLE control for receiving sets has

become a guiding principle with the

radio designers during the past year.
From time to time new sets having complete
control vested in one adjusting dial have
made their appearance. The matter was
comparatively simple when dealing with the
single circuit receiver, But even with the
addition of regeneration the problem was
complicated. And it has been only quite
recently that serious thought has been given
to ways and means of incorporating the sin-
gle control idea in the multistage amplifier
set.

With the use of tuned radio frequency
amplification constantly increasing, it was
obvious that, if the set was to become a
popular one with the fans, the controls would
have to be simplified. One of the greatest
difficulties with tuned radio frequency re-
ceivers is the multiplicity of controls.

The latest development along this line is
the use of gears for connecting the tuning
condensers on the radio frequency amplifi-
cation stages with the detector circuit con-
denser and working all of them from a com-
mon control. ) :

Tt is often difficult with such an arrange-
ment to obtain sharp tuning in all the cir-
cuits on account of the small differences
which are practically unavoidable in the vari-
able condensers and the radio frequency
transformers. The system of tuning several
stages of radio frequency amplification with
a single control is more practicable when
only one stage of radio frequency amplifi-
cation is employed in the receiver.

In the set used in the illustration, the
arrangement is plainly seen. Advantage is
taken of a small vernier condenser to make
the final adjustment of the tuning if nec-
essary.

In the assemhly of the set the con-
densers and coils are matched as carefully
as possible so that the adjustment of the
vernier will be reduced to a minimum.

Still another simplification has been used
in the adoption of a somewhat new princi-
ple of damping in the radio frequency stage.
Until the advent of this new principle, it
was necessary to rely upon the neutraliza-
tion of the internal capacity of the tube by
the use of the Neutrodyne principle or

One of the latest developments in radio sets is here pictured. Instead of using two separate
dials for the two tuning condensers, the condensers are geared by means of fine mesh fibre
There is, therefore, only a single control directly attached to the center gear.
system works out surprisingly well in practice, and will probably be the forerunner of such

simplified sets.

through the addition of an-
other control in the form of a
potentiometer. Otherwise, the
tendency of the tube used in
this position to oscillate could
not be controlled. It was, of
course, necessary to give the
grid a negative bias in order to
aet the greatest efficiency from
it, and in doing so, it was
brought near the point of oscil-
lation necessitating some sort
of oscillation control.

In the present set, the fila-
ment resistance of the tube is
incorporated in the grid cir-
cuit. The addition of this re-
sistance allows the tube to be
operated at the proper point
for greatest efficiency and at
the same time introduces just
enough damping to prevent the
unwanted oscillations,

Experiment has shown that
a set can be so built as to ob-
viate the use of a separate ad-
justable rheostat for each tube.
The addition of the automatic
filament resistances, amperites,
cares for the necessary adjust-
ment without being hand op-
erated. The set used for the
illustrations employs such de-
vices for each tube. The set
consists of one stage of tuned
radio frequency amplification,
detector and two stages of
audio frequency amplification.
On the front panel a large dial
in the center does the bulk of
the tuning. After the station
has been brought in, final tun-
ing for clarity and volume is
made with a small vernier knob under the
larger onc. The only other instrument on
the panel is the filament switch.

A word might be said regarding the com-
plete set. It is self contained. The actual
tuning instruments. tubes, etc., are contained
in the center portion of the cabinet behind
the panel. At the left is the mouth of the
loud speaker, also contained in the cabinet.
The left side of the cabinet is reserved for

main
and

be seen.
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Circuit of the single control receiver.
moved simultaneously.

Note that the two variable condensers C1 and C2 are
C4 is a small vernisr condenser.
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Inside view of a single control radio frequency receiver.
ear, No. 1, turns the two variable condensers No. 2
o. 3 simultaneously.
frequency transformers No. 4 and tunin

Photo by courtesy of National

CE T,

The

The

Below the sub-panel the audio
coil No. 5 may
irphone Corp.

batteries. There is ample space for a 50-
ampere hour storage battery and two 45-volt
“B” battery units.

Altogether, a design of this type is the
forerunner of the chief developments to be
made in the commercial broadcast receivers
to be brought out during the coming year.
Simplicity is the pass-word.

NATIONAL BROADCASTING NETS

Very soon now the radio public, even the
crystal listeners, in New York, Washington,
Schenectady and possibly also in Pittsburgh,
Hastings and Oakland, may get more long-
distance radio programs. The Radio Cor-
poration has a wire line connecting its New
York broadcasters, WJZ and WJY with
WGY in Schenectady, and a line strung
between New York and WRC at Washing-
ton ready for use. The Corporation is plan-
ning to extend its inter-connections by both
wires and radio retransmission to include
several radio stations, which will of course
compete with the big circuit of the Ameri-
can Telephone & Telegraph Co.

In confirmation of Secretary Hoover's
prophesy, that intercommunication through
the interconnection of high-power broad-
casters was the greatest development in
broadcasting, the Bell System and the Radio
Corporation are extending their broadcasting
nets. On Defense Day, 19 stations were
connected by telephone, the greatest number
ever hooked up, and, as radio fans from
coast to coast know, it worked excellently.


www.americanradiohistory.com

944

HARNESS YOURSELF TO A RADIO
WAVE

The July 26, 1924,
P issue of the Radio Di-
gest carried an adver-
tisement of “HAR-
NESS REFLEX
KITS.” We knew the
average reflex set re-
qurred some sort of har-
= nessing, but never knew
how to go about it
Supposedly one need not worry about this
any more. Contributed by Willard Gano.

A PYRADIOMANIAC!

The Washington Her-
ald informs us in a news °
item that a “six tube
radio set operated at No.
1621 K St. N. W,
IGNITED BED
CLOTHING LAST
NIGHT.” Must have
picked up some hot stuff /*¥
from a nearby broad- =
cast station. But these big sets will bear
watching. Never can tell what they will do
next.

Contributed by Solomon Fishmnan.

A WILD ONE, THIS
The North

Carolina
[II" ’rp.% State College  Alumni

...... @ News relates the story
.5-3 of a ‘210 Pliotron
== couple in cascade by re-
@it sistance and CAPTIV-

= ITY. Guess they put it
®=z= behind bars to keep it

== from oscillating all over
~ the place., and possibly
to keep it from igniting bed clothing! Tt
had 2,000 volts on the plate. That's a bad
symptom. Contributed by Robert S. Morris.

NO MORE “B” BATTERIES

The See Jay Battery
Company blare forth in 2874 5
the August 10, 1924, &5%.¢ ] :
edition of the New °
York Herald-Tribune i
with an advertisement -
of “100 VOLT MA-"..
HOGANY CABIN-
ETS.” Now that’'s a
right fine idea. Helps
to make a set portable but a rubber insulating
covering would be necessary if you are to
carry it. This is the original “Kabinet with
a Kick.” Contributed by Martin Frankel.

ALL SET FOR THE WINTER

r—ﬁ The Detroit News of
ARE YOU Sept. 12, 1924, carries

the advert15ement of the
Callan Radio Company
in which they announce
W something new under
gﬁlgthe sun, namely an
“Acme FUR-TUBE
Reflex Kit!" No win-
try hlast will he able to
give your vacuum tubes the oscillating shim-
meys when donned with these “Cats’ Over-
coats.”  Contributed by Edward Abored.

Radiotics

WHAT DO YOU GET?
The Sohman Brothers

q':/;;//,? ?

in the Los Angeles
Examiner carried the
following adver-

tisement : Crosley 3-tube
sets WITHOUT
PARTS...... $30.
This, no doubt. is the
new Crosley Model 00
set with etherial instru-
ments an’ everything. It would seem that
this set would present a serious problem
in tumng to the average radio fan.
Contributed by D. J. Ives.

HOLD ’EM BACK!

In the June issue of
QST there is a Ham
ad. reading: “For Sale
—One ten watt CW. -,
transmitter complete f
with power transformer
and everything except
tubes, 50c!” I bet the
rush for that set would
put a silk stocking sale
on a Saturday afternoon in the shade.

Must
have been some straw hats broken in the

stampede.
Contributed by Harry IWunderlich.

o

If you happen to see any humorous mis-
prints in the press, we will be glad to
have you clin them out and send to us.
No RADIOTIC will be accepted unless
the printed original giving the name of the
newspaper or magazine is submitted.
We will pay $2.00 for each RA-
DIOTIC accepted and printed here.
humorous lines from each correspondent
should accompany each RADIOTIC. The
most humorous ones will be printed. Ad-
dress all RADIOTICS to

Editor RADIOTIC DEPARTMENT,
c/o Radio News

T e R R m

A CHUNK OF THE WESTERN
UNION THROWN IN

The following ad. ap-
peared in the Boston —--
Globe, August 10, 1924:
“A Radio Tube Set for
$12; this includes the ’
tube in a circuit of
1,500 miles!” Zowie,
there wasn't anything
wireless about that set,
it must have included a
chunk of the Western Umon Lines.
will they give away next?

Contributed by Jolm F. Conlon.
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What

A NEW RADIO INSTRUMENT

In the Boston Post of
August 29, 1924, is ad-
-~ vertised: “U. S. Tool
=i’ Vv ERNIER
4 BENCHES.” Just the
thmg for the set show-
ing symptoms of body
capacity.
desired station and make
the final adjustment for
volume and clarity on the bench. More
power to the U. S. Tool Company!
Contributed by Rowland M. 1Vatts.
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MOTHERS, JUST THE THING!

The Radio Specialty
Company carried a clas-
;. sified advertisement in

i the August issue of
~. Rapioc NEws reading as
follows: “Boys! Don't
overlook this. The
Rasco BABY DETEC-
TOR.” 1 think we all
. _ feel that this is just the
thing for Mother who has stopped long
enough for little brother to get out of
sight. Kidnappers had better be careful after
this. The Baby Detector is infallible.

Contributed by John D. Davis.

A SHANGHAI1 CREATION
The Oakland Tribune
of August 17, 1924, car-
ried the advertisement of
the Offenbach Electric
Company in which we
find listed ‘“Variometer,
WITH PIGTAIL, : .
$1.95.” Is it that Mah e 5
Jongg is having such an i —
effect on the design of
radio apparatus that they have to put a
pigtail on a variometer? An Oriental at-
mosphere is quite the thing, but why stretch
the fad to include radio?
Contributed by Nathan H. Samuels.

THE GOLEM

One John R. Meagher
in his article “Make

Your Own Power Unit”
. . in the Radio Section of
-] the New York Sun
. J:r July 26, 1924, speaks of
] “~A" battery chargers as
| “usually of FORMID-
ABLE proportions!”
Now possibly they are,
to the uninitiated who, for the first time, con-
nects one up to his storage battery and
hopes it will “charge” or something, but
we are more inclined to believe that some-
one has been having nightmares.
Contributed by Paul V. Heine.

FOR THE PORTABLE SUPER-
HETERODYNE

Sears, Roebuck & Co.
in their advertisement
of WD-12 and C-12
vacuum tubes state that
they have “standard 4-
POUND BASE.” Sure,
and this is a weighty
argument in favor of
the tube. The advan-
tage is, if you drop one,
it won’t land buttered-side down.

Contributed by Paul K. IWhitaker,

LET US IN ON THE SECRET

In the advertisement
%u/b%/

of the National Radio
Institute in the August, ¥, '/\
1924, issue of Rabio '@ r_.
News, is a letter in ,
which is stated: “I had
a first-class outfit o
WITH A WAVE- B35
LENGTH CAPABLE ] ||
OF ‘PICKING UP
THE PROGRAMS FROM DISTANT
STATIONS.” He must have trained that
wave-length to go out and bring back the
goods. Not knowing how much programs
weigh we do not know whether this is a
feat of strength or not, but anyway, it's a
good stunt.
Contributed by E. A, Morrison.
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EVERY month we present here standard hook-ups which the Editors have tried out and which are known to give excellent results. This leaf has perforation

marks on the left-hand margin and can be cut from the magazine and kept for further reference.

of 5c to pay for mailing charges.

RADIO NEWS has also prepared a handsome heavy cardboard binder into which these sheets may

prepaid on receipt of 20c.

In time there will be enough sheets to mak

index will be published enumerating and classifying the various hook-ups.

e a good-sized volume containing al

These sheets can also be procured from us at the cost

be fastened. This binder will be sent to any address,
1l important hook-ups.

Every year an alphabetical

ez

Handy Reference Data for the Experimenter

Circuit No. 63. In this diagram we
have a circuit of a two stage audio {requency
amplifier which may be added to any stand-
ard one tube receiver. Audio frequency
transformers are used and a ratio of not
higher than five to one is advised. One sin-
gle circuit and two double circuit jacks
are employed, thus allowing either detector,
first or second stage of audio frequency to
be used. The output of the detector tube is
connected directly to the two input binding
posts on the amplifier. A fixed condenser
C is shown shunted across the primary o
the first transformer. This condenser is of
low capacity, approximately .00025 mfd., and
is employed to compensate for the loss of
capacity of the phone cords when the phones
are removed {rom the detector circuit.
this coundenser is of the right size, there
will be no need of retuning when the change
is made from the detector to the first stage.
The same “A” and “B” hatteries are em-
ployed for both detector and amplifier.

All that is necessary is to connect the
positive and the negative filament hinding
posts of the detector to the respective ter-
minals of the “A” battery and take a tap
off at 2214 or 45 volts on the “B” battery
and connect it to the plus “B” battery post

o AFT AFT
/nput P S P S
| ve— )
A" r : ~A— —A
Outpdt

Double Creuct Jacks
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Circuit diagram of a two stage audio frequency amplifier with telephone jacks.

and the circuit shown will be iree from this
trouble. As a resistance coupled amplitier
does not give as much volume as oue using
transformers, three stages will be required
instead of two. The resistances R should be
approximately 50,000 to 70,000 ohms. Grid
condensers C are employed in the grid cir-
cuits and should be of fairly high capacity.
approximately %% mid. These condensers
must be employed so that the plate volt-
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of the detector on the receiver. No wire
need be connected to the minus “B” bat-
tery binding post on the receiver as the
negative circuit of the “B” battery is com-
pleted to the “A” battery in the audio fre-
guency amplifier. :

The type of tube to be employed in this
audio frequency amplifier circuit is a mat-
ter of preference. 1f WD-11, WD-12 or
UV-199 tubes are used, employ a 1} volt
“A” hattery for the first two types and a
414 volt “A” hattery and 25 to 30 ohm rheo-
stats for the last mentioned type. “B” volt-
ages from 45 to 60 can be safely utilized.
If UV-201A or Western Electric E tubes
are used, a six volt “A” battery will be
required, and 25 ohm’ rheostats if one of
the first two mentioned types of tubes are
employed. “B” voltages from 45 to 100
may be used.

Circuit No. 64. \Vhere an audio fre-
quency amplifier is desired. which will give
very little distortion. three stages of reé-
sistance coupled amplification are recom-
mended. Distortion is always present when
audio frequency transformers are emplayed.

+ . . . .
A three stage resistance coupled audio frequency amplifier circuit,

age is not applied to the grid of the tubes.
The resistances shown as Rl are ordinary
erid leaks of approximately L4 megohm re-
sistance. Best results will be obtained with
a rather high “B™ battery voltage and 120
to 150 volts are recommended.

ploved, as there is a considerable drop of
potential across the resistances, thus making
the effective plate voltage a good deal lower
than the actual voltage of the “B™ battery.

This circuit is shown to be used in con-
junction with any standard receiving circuit
and is arranged so that the “A"” and “B”
batteries are common to both. The return
circuit to the filament of the first resistance
R is completed through the receiver in use..

Circuit No. 65. Here is a three stage
audio frequency amplifier combining an
audio frequency transiormer and resistance
coupled amplification. The audio frequency
transformer is employed in the first stage
and a double circuit jack is also used after
thé first amplifying tube so that the phones
may be plugged In at this positioi. The
grid condensers in the grid circuits of the
last two tubes are of ¥ mfd. capacity and
thie resistances R are approximately 50,000
ohms. The grid leaks shown as R1 are ot
14 megohm resistance and are connected di-
rectly to the negative of the “A” battery.
One rheostat of 10 ohms. shown as R2, is
employed to light the filaments of the last
two tubes. The same “B™ battery voltage
may be employed for all three stages, but
it is recommended that the last two tubes
have a much higher voltage than the first.
This amplifier may be employed with any
standard one tube circuit and will give ex-
ceptionally good results.

Tt is necessary, no matter the tvpe of tube The combination is exceedingly good.
employed, that a high “B” voltage be em- R
o AET £1r77d Z177d.
/nput
v 5 e— e “L::x
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A single stage transformer coupled and two Stage resistance coupled audio frequency amplifier
circuit.
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A two stage audio frequency amplifier circuit, the last stage being a push-pull amplifier.

‘Circuit No. 66. Here we have a two
stage audio frequency amplifier using the
push-pull method of amplification. 1In a cir-
cuit of this kind three tubes are employed
for two stages of amplification. It will be
seen that special transformers are employed
for the last two tubes. The secondary of
the first transformer has its two opposite
terminals connected to the grids of the tubes
and the primary of the last transformer has
its two end terminals connected to the
plates of the tubes. These two windings
have center taps which are connected to the
negative filament and positive “B” battery
respectively. It will be readily seen that
while one end of the winding is negative,
the other end will be positive and a continu- -
ous action will thereby be had which will
eliminate to a great degree the distortion
which is prevalent in the standard amplifier.
This type of amplifier will also give greater
volume on most stations received. Push-
pull transformers are obtainable on the

Circuit No. 68. Where long distance
reception is desired, together with simplicity
of tuning,.the circuit shown here may be
used. This consists of a tuner employing
two stages of radio frequency amplification.
As regeneration is not employed in this cir-
cuit, a coupler should be used which is capa-
ble of very loose coupling between the
primary and secondary, otherwise the tun-
ing will be broad. A variable condenser of
.0005 mid. capacity is employed across the
secondary of the coupler for tuning. To
avoid capacity effects, this condenser must
be connected with the rotary plates to the
filament. If a good make of radio frequency
transformer is used, the tubes will oscillate
and consequently a potentiometer must be
employved so that this oscillation can be con-
trolled.
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Receivingircuit employing two stages of untuned transformer radio frequency amplification.

market, they being manufactured by a when a high voltage is used on the. plates,
number of companies and sold in sets of as it cuts down the current consumption gmd
two. helps toward the elimination of distortion.
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A regenerative receiving circuit and

Circuit No. 67. Here is shown a re-
generative receiver in conjunction with two
stages of audio frequency amplification. The
tuner in this receiver is an untuned primary
coupler and was described in circuit No. 28
in the August issue. Audio frequency trans-
formers are wused in the amplifier and
should not have a ratio higher than 5:1.
A double circuit jack is inserted after the
first stage so that the phones may he plugge
in at this point. When the loud speaker is
used, - it is plugged into the single circuit
jack after the last stage. If a good antenna
is used with this receiver, fair volume will
be obtained on the loud speaker on the first
stage when local stations are received. The
grid returns of the two amplifying tubes are
connected together and run to the negative
terminal of a “C” battery which will have
a voltage of from three to nine volts, de-
pending upon the voltage of the “B” hat-
tery. This “C” battery has its positive
terminal connected to the negative of the
“A” battery. A “C” battery is necessary

two stage audio frequency amplifier.

Circuit No. 69. Here we have a circpit
combining one stage of radio frequenc_v with
regeneration in the detector circuit. As one

stage of audio frequency is also used, a loud -

speaker may be employed on practically all
stations received. The antenna tuner con-
sists of an untuned primary coupler without
the rotor. . The radio frequency transformer
is an ordinary untuned primary coupler. like
that described in circuit No. 28 of the
August issue. The primary of this coupler
must be wound with large wire, of not more
than 10 turns. The secondaries oi both
couplers are shunted by variable condensers
of .0005 mfd. capacity for tuning. Both
condensers must be varied at the same time.
as hoth secondary circuits must be in reso-
nance before any station can be picked up.
No potentiometer is necessary in this re-
ceiver, the grid return of the first tube being
connected directly to the negative of the “A”
battery. Properly handled, a circuit of this
kind will be equivalent to one having twe
stages of radio frequency amplification and
long distance stations will be easily picked
up.

meey

f

S

000¢5

|

One stage of R. F., one stage of A. F. and regeneration in the detector circuit.
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Correspondence from Readers

THE MARS RADIO CHECKUP

Editor, Rabio NEws:

Your readers may be interested in know-
ing that important discoveries may result
from the assistance given by the use of radio
in the “Mars Checkup” conducted by a com-
mittee headed by Professor David Todd, the
noted astronomer-physicist, inder the aus-
pices of the Aerial League of America.

Those of your readers who have records
of the radio audibility covering one or more
days between July 24 and September 24,
1924, can aid the Committee in ascertaining
whether or not Mars’ magnetism, or other
factors, were responsible for the electro-
magnetic phenomena registered when Mars
was close to the earth,

This Mars Radio Checkup may give the
world more knowledge about the “ruddy”
planet than has been obtained by astronomic
study since Aristotle made his first observa-
tion of Mars 356 years before our era, or
2280 years ago.

All-'that Professor Todd needs from radio
fans is a record of the radio strength at
the time they listened to whatever happened
to be on the air, with the approximate time
when it was strong or faint. Reports
covering a day or longer will be most help-
ful, but those covering an hour in a day
will have value. )

These reports should be addressed to Pro-
fessor David Todd, Chairman of the Mars
Checkup, Aerial League of America, 280
Madison Avenue, New York City.

This information will be tabulated and
compared with similar tabulations of the
magnetic variations registered for the same
period of time, and data from astronomic
observations of Mars and other data, and it
is expected that the results will make it
possible to ascertain whether Mars and other
planets affect the earth’s conductive media
and aid or interfere with our radio com-
munication.

The Aerial League of America had asked
Professor Todd to ascertain, if possible, by
a world-wide checkup, using radio, astro-
nomic and magnetic instruments:

(1) Whether the mysterious flashes on the
surface of Mars heretofore registered by
astronomers are likely to be huge curtains
of auroral lights, from 300 to 500 miles
deep, similar to the auroral displays that arc
registered in the Arctic and Antarctic regions
of the earth, and caused by electro-mag-
netic discharges from the sun striking the
planets’ most intensive magnetic fields in
the magnetic polar regions. )

(2) Whether any electromagnetic disturb-
ances took place on the earth within three
minutes of the auroral flashes appearing on
Mars, and whether these disturbances cor-
respond in time sufficiently to justify a be-
lief that there is an  interplanetary electro-
magnetic effect playing upon the two planets
at the speed of light, above 186,000 miles
per second.

(3) Whether it is justifiable to hold that
Mars has north and south magnetic poles
and a magnetic equator the same as the
earth. and whether they are sufficiently
powerful as magnets for the earth to be
affected as they present to each other inter-
mittently their positive and negative poles in
their daily rotation, as well as in their motion
along their celestial orbits, and other mo-
tions.

(4) Whether the earth is as sensitive to
the nearness of other magnetic bodies as all
magnetic bodies are. and as compasses are
sensitive to the changes of direction of ter-
restrial magnetism and whether radio recep-
tion is affected by the variations in the
direction of the eartl’s magnetism, and
whether it is affected by the disturbances
created by auroral displays.

(5) Whether through the above or other
phenomena the earth's conductive media for
radio communication is aided or interfered
with the nearness or position of other plan-
ets, or other phenomena yet undefined, acting
upon the earth’s radio conductive media as
auroral displays have heen shown to do by
the data already secured in the 12-month
Aurora Checkup started by the League a
few months ago.

Scientists are placing great reliance on
the results to be obtained by the radio
checkup.

Henry WoobHoUSE, President,
The Aerial League of America.

ABOUT THE “SIX TUBE RECEIVER
OF ADVANCED DESIGN”

Editor, Rapio NEWSs:

I wrote you September 3 in regard to first
night's DX on your “Six Tube Receiver of
Advanced Design” described in the Septem-
ber issue, and requested a little information

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE & INVENTION, which can
be -bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How To Make It” radio arti-
cles and plenty of simplified hook-ups for
the layman and experimenter. The radio
section of SCIENCE & INVENTION is
so good that many RADIO NEWS readers
buy it solely for this feature.

List of Radio Articles
Appearing in the December
[ssue of
“Science and Invention™

Night Versus Day Radio Transmission
Over 6,000 Miles.

Latest Radio News in Pictures.

_ Radio Lighthouse—New British Inven-
t

on.

Broadcasting Station Calls Up to Date,
Newest Solodyne Circuits.
Neutralizing Kllethods, Part 2, by L.
Adelman,

Radio Oracle—Questions and Answers.

regarding best aerial to use. Tried it out
on an aerial using “Radio in the Home”
formula but it did not balance. So I am
still using it with a small variable con-
denser in the aerial circuit. )

Would say that the set has brought in
California stations 11 different nights, in-
cluding KPO, KHJ, KFI and KGO; this
was practically every time KGO had operat-
ed. Several nights with WSAT on the air,
KGO was brought in perfectly, and I shift-
ed from KGO to WSAI with the vernier
of the second condenser throughout the
evening. On September 1, WSAI seemed
to have moved over to KGO’s wave and I
was unable to tune either clearly; however,
with the setting on WSAIL I immediately
picked up KGO when WSAI shut down,
and shortly after got that station on the
speaker, when T heard a talk by the Superin-
tendent of Schools of Oakland, followed
by Joseph Henry Jackson literary editor,
with an eulogy on Wallace Irwin. During
this broadcast I used a UV-199 tube in the
R.F. circuit with about 30 volts on the plate
of the R.F. tube, and with careful tuning
seemed to advance the tickler to a higher
point without spilling, actually - bringing
KGO in with the clearness of an eastern
station. WFAA, Dallas, Texas and Fort
Worth were nearly as good earlier in the

www americanradiohistorv com

eveniqg. Seventy stations were logged in
one night's test recently. However, picking
up the Pacific Coast 11 times in 12 trics,
between September 2 and September 15 in-
clusive, proves the set is exceptionally good
on DX, the one failure being caused by
heavy static. I will experiment further on
this with English stations as soon as the
evenings become longer.

B. H. TavLor,

Haverhill, Mass.

NOT A BAD IDEA
Editor, Rapto NEws :

1 suggest the following plan to get more
applause cards:

(1) Radio Listener has on his table a
pencil and a few dozen pieces of paper about
two inches square. He listens to a program,
likes it, and then writes on one of the slips
something as follows:

To WNAC.

Ukelele concert great.

John Doe.

Blank Street,

Boston, Mass.

(2) Once or twice a week he collects the
slips, puts them all in one envelope with a
two-cent stamp and sends them to the local
broadcast station.

(3) Local station assorts slips from the
various senders, in piles, each one containing
slips sent to a specific station.

(4) One to seven times a week, depend-
ing on number, local station sends slips for
a specific station to them, putting them in
one envelope with needed postage.

Thus the individual BCL sends large num-
ber of applause cards at lowest possible ex-
pense, and the broadcasters, by mutual co-
operation, will get lots of “applause.”

H. FLAsHMAN,
37 Schuyler Street,
Boston, Mass.

NEUTRODYNE VS REGENER-
ATIVE SET
Editor, Rapio NEWwS:

Upon reading an_article in Rapio NEws,
written by A. L. Groves, in regard to the
Neutrodyne receiver, I discovered what ap-
peared to mes tor be an inaccurate statement
of the results usually obtained from such a
receiver as compared to a good regenerative
set, and wish to give my experience as well
as observation of the two receivers. The
statement I refer to is contained in par-
agraph five of the article where Mr. Groves
in substance says that the Neutrodyne is the
equal of a regenerator only on strong signals
and that the regenerative set will pick up
weak signals that will not be audible on a
Neutrodyne. To a person who has used both
receivers the statement needs no correction,
but for those unfamiliar with the results of
the Neutrodyne it does.

Facts upon which T base the statement that
the Neutrodvne gives louder results on the
same signal than a good regenerator follow:
I travel over the State of Texas, a place
far removed from the principal broadcast
stations and where you must have a good
receiver to get loud speaker results. For
the past two years I have taken particular
notice of radio receivers that were used
throughout the state, in such places as drug
stores. electric shops and radio stores. At
most of those places during the early part
of last winter a set put out by the Radio
Corporation and known as the “RC” was
used, a single circuit receiver. a_regenerator
and a set that gave good results. Always
in connection with this three tube receiver
you wculd find some type of power amplifer,
either one or two stages. I also found in
use other tvpes of receivers such as Ken-

(Continned on page 1008)
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ADIO manufacturers are invited to send to RADIO NEWS LABORATORIES, samples of
does not matter whether or not they advertise in RADIO NEWS, the RADIO NEWS LAB

pendent organization, with the improvement of radio apparatus as its aim.
ted prove to be built according to modern radio engineering practice, they will each

VT | o | o

their products for test. It

. ORATORIES being an inde-
If, after being tested, the instruments submit-
be awarded a certificate of merit, and a “write-

up” such as those given below will appear in this department of RADIO NEWS. If the apparatus does not pass the Laboratories

tests, it will be returned to the manufacturers with suggestions for improvements.

No “write-ups”

sent by manufacturers are

published on these pages, and only apparatus which has been tested by the Laboratories and found to be of good mechanical and
electrical construction is described. Inasmuch as the service of the RADIO NEWS LABORATORIES is free to all manufac-
turers whether they are advertisers or not, it is necessary that all goods to be tested be forwarded prepaid, otherwise they can-

not be accepted by the Laboratories.

Park Place, New York City.

Address all communications and all parcels to RADIO NEWS LABORATORIES, 53

GEN-WIN LOW 'LOSS TUNER

Selcctivity in a receiving set is
obtained only by the use of low
loss instruments in the radio fre-
quency circuits. This is especially
true of variable condensers and tun-
ing coils. Insulating  material
causes losses, and as little insulat-
ing material as possible should be
used in the construction of the in-
strument. The Gen-Win tuner em-
ploys a stagger wound secondary,

spider-web tickler and a bare wire
silver plated primary outside of the
secondary. Three small clamps
of insulating material are used for
supporting the instrument as the
illustration shows. It covers a range
of 150 to 550 mecters when used
with a .0005 mifd. variable con-
denser. Manufactured by the Gen-
eral Radio Winding Co.. 214 Ful-
ton Street, New York City.
Arrived in excellent ﬁacking.
AWARDED THE ADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 558.

PALL MALL VARIOCOUPLER
The Essex Manufacturing Co.,
117 Mulberry Street, Newark,
J., submitted a sample of their im-
proved Pall Mall 180-degree vario-
coupler. This coupler employs two
windings, primary and secondary.
The primary winding is provided
with eight taps. On the last tap

it covers a range of 320 to 1,000
meters when used with a .0005 mfd.
variable condenser. The instrument
is small in size and may be con-
veniently mounted in a set. Either
single or double circuit may be
used.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 360.

DERESNADYNE RECEIVER

This is a five tube receiver of
excellent electrical and mechanical
construction. It counsists of two
stages of tuned radio frequency am-
plification, detector, and two stages
of audio amplification. Low loss
variable condensers and spider-weh
inductances are used in the radio
frequency amplifier. Tt is a non-
nentralized receiver, but a variahle

resistance of about 100.000 ohms

maximum is connected in the plate
circuits of the radio frequency tubes
the circuit.

for stabilizing This

gives a very fine degree of control
and the sensitivity of the receiver
is thereby increased considerably.
A switch is provided for connecting
to the first stage, second stage or
off positions. Manufactured by the
Andrews Radio Co., 327 South La
Salle Street, Chicago, Il
Arrived in excellent packing.
AWARDED THE RADIO
NEWS TLABORATORIES CER-
TIFICATE OF MERIT NO. §76.

HARMONIK TRANSFORMER

The Harmonik All.Stage Rati.
audio frequency transformer manu-
factured hy the

Apparatus Awarded Certificates

Litz wire wound on bakelite tubes.
The instrument is very neat in ap-
pearance and of rugged mechanical
construction.  When used with a
.0005 mid. variable condenserqy it
covers a wave-length range of 175
to 560 meters. Excellent resnlts
were obtained with this tuner when
used in a three tube receiver, It
is manufactured by the Bruno Radio
Corporation, 300 Water Street, New
York City.

AWARDED THE R ADTIO
NEWS LABORATORIES CER-
TIFICATE OF AMERIT NO. 561.

Karas Electric [BRUNO RADIO CORPORATION TRANS-
Co., 4040 North warorACTURERS OF FORMERS
]S‘{tc-’it:ve” Chsitc;ege;. eapi0 TararRONE @ aapio TRLEOR 'y\’\’hcu shuutfe;'ld
ceet, . A hy a mfd.
I, is of hc:n')l' arvamaTue variable  conden-
c truction an d 300 Wi sTREET i 0
o;lel:a;es lw;:h uni- e vom e ?;:;'nert]“csov(:::nsa
form etﬁcjel|lc]}' sSErryuBEY wave-length range
over practically to of 230 to 625
the entire audio n0aa0 meters. This sec-
!I!—quueucl,\tr range. ondary ish wouml
he voltage am- honeycomb fash.
phﬁcat.non curve is *Badlo Fews® Laborstory, ion iud the pri-
exceptionally flat :f_’;"““"é:g; mary is bank

and extends far
into the lower fre-
quencies. An av-
erage amplification
of from four to
four and one-hall
is obtained. The
instruments cause
very little distor-
tion and the qual-
ity of the repro-
duced concerts is
exception -
ally good. The
transformer is en-
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the resulta we have had with

At the rete of 25 to 40 & day
ifquiriea for further information of tile
prodact cowes in from all parts of the
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o wish to thank you for your
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board tube over
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povorscarses STFLIB AL . | 40 e secondary.

is equipped with
an angle bracket
for mounting.
Three of these
transformers  will
make an excellent

ived from Canada end Alasks. We 012~
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AWARDED
THE RADIO
NEWS LABO-
RATORIES

SKP:AET

SR s Yareger

cellent packing.
WARDED

THE RADIO

NEWS LABO-

C E RTIFICATE
OF MERIT NO. 562.

BRUNO TUNER

This tuner comprises primary,
secondary and tickler windings of

RATORIES
S_ERTIFICATE OF MERIT NO.
356.

EVEREADY “B” BATTERY
The Eveready No. 770 heavy
duty 45 volt “B™ battery is espe-

www americanradiohist®b®™ com

cially designed for use in multi-
tube receiving sets where there is

a heavy drain from the “B” bat-
tery.  The normal rating of this
battery is from 15 to 20 milliam-
peres.  Those who have multi-tube
reccivers will find a rugged battery
of this type less expensive in the
long run  than smaller batteries.
As shown in the illustration this
battery is provided with a 22%5 volt
tap. Manufactured by the National
Carbon (o.. Inc., Thompson Ave.
and Orton St., Long Island City.
Arrived in excellent packing.
AWARDED THE ﬁ ADIO
NEWS LABORATORIES CEKR.
TIFICATE OF MERIT NO. 575.

SHEPCO COUPLER
The illustration shows the Shepco
All-Wave Junior DX coupler. This
instrument comprises a layer and
Lank wound primary and a rotary

secondary, The primary is fitted
with a number of taps so as to
cover a wide wavelength range.
The construction of the coupler is
very simple and it responds with
efficiency throughout the entire
range. Manufactured by the Shep-
ard Potter Co., Inc., Plattshurg,
N. Y

Arrvived in excellent nacking.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 566.

GOODRICH RADIO PANEL

The Goodrich radio panels are
made in highly finished black and
mahoganite hard rubber. These
panels are very accurate and are
easily machined. A minimum
amount of sulphur is used in the
material so that it does not turn
green with age as some cheaper
grades of hard rubber usually do.
The material was tested for losses
at a freanency of 1.000 cycles and
a phase difference angle of 2 degrees
31 minutes was obtained. This small
phase difference angle indicates that
the -material is one of the hest oh.
tainahle for radio wse. Mannfac-


www.americanradiohistory.com

Radio News for December, 1924

tured by the B. F. Goodrich Rub-
ber Co., Akron, Ohio.
Arrived "in” excellent packing.
AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 575.

GOODRICH HARD RUBBER
TUBES

As hard rubber is one of the best
insulating materials for use in the
construction of radio instruments,
.it is of course advisable to use hard
rubber tubiug for supporting radio
coils. The B. F. Goodrich Rubber
Co., Akron, Ohio, recently placed
on the market suitable hard rubber
tubes for this purpose. Although
the tubes have only a 1/16-inch
wall, they are strong enough for
the usual windings.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER.
TIFICATE OF MERIT NO. 576.

DAVENPORT LOW LOSS
TUNER

The Davenport low loss tuner
comprises three stagger wound
coils, consisting of primary, sec-
ondary and tickler. This tuner is
manufactured by the Davenport
Radio Laboratories, 647 Cedar
Strect, Davenport, lowa. As shown
in the illustration, very little insu-
lating material is used for support-
ing the windings. The coupling be-

tween the primary and secondary,
and between_tickler and secondary
is variable. This allows a maximum
selectivity. This instrument covers
a wave-length range of 175 to 600
meters when used with a 0005 mfd.
variable condenser.

Arrived in fair packing.

AWARDED HE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 559.

RADIO FREQUENCY TRANS-
FORMER

A wave-length range of 230 to 575
meters is easily covered with this
fixed radio frequency transformer,
provided a good low loss tuner is
used in the grid circuit of the first
tube. When so used, the circuit
oscillates freely throughout the
above range and the oscillations

are easily controiled by a suitable
potentiometer. The transformer is
small in size and easily mounted.
1t is manufactured by the Uptegrafl
Electric and Manufacturing_ Co.,
1108 National Bank Building,
Pittsburgh, Pa.

Arrived in_excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 557.

SHEPCO SINGLE TUBE
RECEIVER

This receiver is furnished all as-
sembled with leads brought to 2
row of binding posts in the top
of the panel and separate bus bar
connectors supplied, so that the ex-
perimenter may connect it up and
use any circuit he desires. The di-
rections furnished with the receiver
show several circuits that may be
used. The receiver consists of a
Shepco coupler, variable condenser.
vacuum tube socket and the neces-
sary accessories. A tap switch is
provided for changing the wave.

length range which may be covered.
On the last tap a range of 500 to
1,000 meters is obtained. Manu-
factured by the Shepard Potter Co.,
Inc., Plattsburg, N. Y

Arrived _in_excellent ?{acking.
AWARDED THE ADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 565.

LEGO FIXED DETECTOR

The Lego fixed crystal detector is
enclosed in a glass tube fitted with
metal end caps and binding post.
The detector is small in size and
can easily be connected in any part

of the recciver. This detector is
very good for reflex receivers and
works well in the ordinary crystal
sct.  The three samples submitted
by the Lego Corporation, 607 West
43rd Street, New York City, were
all very sensitive and uniform as
regards sensitivity. The resistance
of this rectifier is about four times
as grecat with the current passing
throu\gh one direction as the other.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 554

RADJO CRYSTAL DETECTOR

This is a very neat crystal detec-
tor -that may be panel or Dbase
mounted and is constructed of two
parts so that the crystal holder can
be easily exchanged. The novel
features of this dctector are the
vernier or micrometer adjustment
provided and the use of an insu-
lated metal screen in front of the
crystal. The purpose of this screen
is to hold the catwhisker mn a fixed
position so that its pressure on the
crystal can be regulated without

having it slip off the sensitive spot.
This_detector is manufactured by
the Electric City Novelty and Man-
ufacturing Co., 126 Odell Strect,
Schenectady. N, VY,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO, 569.

TWIN DRY CELLS

The Twin Dry Cell Battery Co,,
11400 Madison, Ave.. Cleveland,
Ohio, submitted samples of _their
general duty No. 6 1%-volt Du-Al
dry cells, I\f'o. 211 1y Twin Radio
dry cell, and No. 82 1% Twin
Radio Special cell battery. These
dry cells are of somewhat different
construction than the usual type.
The number six cell is of the stand-
ard size and construction. The
number 211 is somewhat larger in

size and has a greater output. The
82.cell battery is larger than the
other two and is specially designed
for radio work where long life is
required. The illustration shows the
number six size. All of these cells
gave excellent service for a consid-
erable length of time.

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATFS OF MER.T NOS.
571, §72 and 573.

REMLER VARIABLE CON-
DENSER

The Remler variable condenser is
of a radically different construction
than the familiar type. Instead of
the usual rotary and stationary
plates, this condenser has two sets
of plates mounted so that both
swing and mesh into each other.
Each set of plates is mounted on
a shaft geared to the dial shaft
and one complete turn of the dial
varies the condenser from maximum
to minimum. On account of this
special design the condenser has the

extremely low minimum capacity
of 3.43 mmf. The maximum capac-
ity is 338.98 mmf. The dielectric
absorption losses at 1,000 cycles
with the condenser set at maxi-
mum capacity are equivalent to a
series resistance of 180 ohms. The
plates are shaped so as to give
practically a straight line wave-
length curve on the first 180 de-
grees of the dial and a straight line
capacity curve for the remainder.
This instrument is manufactured
by the Remler Radio Manufacturing
Co., 182 Second Strect, San Fran-
cisco, Calif.

Arrived in excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 555.

THE KANT-BLO SIGNAL POST

This is merely a binding post for
the negative “'B” battery connec-
tion fitted with a series resistance
and a signal lamp. In case of a
short circuit inside of the set that

would ordinarily burn out the vac.
uuin tubes or ruin the “B” battery.
this safety device limits the *“‘B”
battery current, saves the tubes and
gives the signal to the operator by
lighting the lamp. It is merely a
protective device and is recom-
mended for use on_ all receiving
sets. Manufactured by the Kanter
Manufacturing Corp., 120 Broad-
way, New York City. .
Arrived in excellent packing.
AWARDED THE R I
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 568.

THE KANT-BLO SIGNAL
SWITCH

The Kant-Blo signal switch com-
prises both *‘A” battery switch and
vacuum tube protective device.
Only one hole is required for mount-
ing ‘and it is easily installed in the

set. It is fitted with a separate ter-
minal for the uegative “B” battery
lead. In case of a short circuit
inside of the set that would cause
the ‘“‘B” battery current to flow
through the filament, the Kant-Blo
device is fitted with a signal lamp
and a resistance that limits the ‘“B”
battery current and saves the tubes.
As the lamp lights up in case of 2
short circuit, the operator instantly
knows where to look for trouble.
Manufactured by the Kanter Man.
ufacturing Corp., 120 Broadway,
New York City.

Arrived in excellent packing,

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 567.

CALIBRATED TRANSFORMER

The Calibrated audio frequency
amplifying  transformer manufac.
tured hy the National Airphone
Corp.. 16 Hndson Street, New York
City. embodies all the latest 1m-
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provements in _audio_ frequency
transformer design. It operates
with high efficiency over the entire
audio frequency range, and the volt-
age amplification curve is excep-
tionally flat and extends far into
the lower frequencies. An average

amplification of 5 to 514 volts is
obtained  throughout the entire
range. The core is clamped with a
metal casing and no holes are
drilled through the iron. The coils
are protected with hakelite shields
so that electro-static coupling be-
tween the plate and grid circuits is
reduced.

Arrived _in_excellent packing.

AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 574.

PRECISE PUSH-PULL TRANS.
FORMERS

_Although small in size, the Pre-
cise push-pull transformers give ex-
cellent results throughout practically
the entire audio frequency range.

The voltage amplification curves of
the input transformer, No. 800,
measured between the center termi-
nal and each outside terminal of
the secondary, are practically iden-
tical. The curves extend well into
the lower audio notes—in the neigh.
borhood of 200 cycles—and conse-
quently cause very little distortion.
A voltage amplification in the neigh-
borhood of two and one-half to three
is obtained throughout the entire
range, The output transformer, No.
801, is of the same general con-
struction and appearance as the in-
put type. Manufactured by the
Precise Manufacturing Corporation,
254 Mills Street, Rochester. N, Y.
Arrived_in_excellent packing.
_AWARDED THE RADIO
NEWS LABORATORIES CER-
TIFICATE OF MERIT NO. 563.

KEYSTONE TUBE

The Keystone Electric and Radio
Co., New ork ity, submitted
three of their type 20-A tubes. Al-
though no life tests were made
on these tubes, all three gave
very good results. The amplifica-
tion factors range from seven and
one-half to eight and one-hali. The
filament consumes one-quarter am-
pere at five volts. The tubes work

very well as oscillators, detectors
and amplifiers and will stand 90 to
120 volts on the plate.

AWARDED THE RADIO
NEWS ILABORATORIES CER-
TIFICATE OF MERIT NO. 564
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. RADIO RECEIVING CIRCUIT

(Patent No. 1,499,331, M. C. Batsel. Filed Dec.
11, 1922, issued July 1, 1924, Assigned to
Westinghouse Electric & Mfg. Co. of Pa.)
Radio receiving circuit employing the feed-back

principle where the input and output circuits of

an_electron tube each are provided with variable
inductors for providing the feed-back coupling

there between. Additional inductance is provided
in each of the circuits for establishing such addi-
tional feed-back coupling that the degree of regen-
eration is substantially independent of all adjust-
ments of the inductor in the input circuit of the
tube. The circuit arrangement provides a com-
pact radio receiving set.

METHOD AND APPARATUS FOR ELEC-
TRICALLY TRANSFERRING ELECTRI.
CAL OSCILLATORY ENERGY
(Patent No. 1,438,828, H. W. Houck.
March 29, 1920, issued Dec. 12, 1922.)
Method and apparatus for selectively transfer-
ring electrical oscillatory energy of any frequency
or frequencies lying within a continuous band of
frequencies from one electrical system to another.

v

Filed

This patent shows an electron tube amplifier in
which the input and output circuits of the several
tubes are coupled by means of a series of oscil-
latory circuits tuned to different frequencies. Each
circuit is resonant to a different frequency so that
the circuit has a highly efficient collective effective
range of resonance which includes the band of
frequencies.

ELECTRICAL SIGNALING

(Patent No. 1,504,570, J. O. Mauborgne et al.
Filed July 26, 1922, issued Aug. 12, 1924.)
Electrical signaling wherein radio signals may

be received substantially free of interference by a

combination loop antenna and wave coil receiving

i ’_H T I
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circuit. The loop antenna is closed through a
variable condenser and counected at one point to
ground and to the terminal of a wave coil. The
receiving apparatus is coupled by means of a
movable ring to the wave coil which is moved
along the wave coil to a position for best operation.

. ELECTROSTATIC CONDENSER
(Patent No. 1,504,002. E, Thomson. Filed Nov.
13, 1920, issued Aug. 5, 1924. Assigned to
General Electric Co. of New York.)
Electrostatic condenser for high power opera-
tion where the condenser is constructed in a stack

*Patent Lawyer, Ourax Building,

New Radio Datents

By JOHN B. BRADY*

of thin sheets of alternate conducting material

and insulating material. The feature of the in-
vention is the insertion of heat conducting sheets
between the several condenser sections for con-
veying away heat developed in the condenser.

VARIABLE CONDENSER

(Patent No. 1,502,860, D. S. McCrum.
Nov. 24, 1923, issued July 29, 1924.)
Variable condenser where the plates are in the

Filed

form of cylinders arranged to telescope one within
the other forming extended cylindrical capacity
areas.

TONE PRODUCING RADIO RECEIVER

(Patent No. 1,502,875, M. I. Pupin et al. Filed
Feb. 10, 1916, issued July 29, 1924. Assigned
to Westinughouse Electric & Mig. Co.)

Tone producing radio receiver, wherein the re-
ceiving amplifier is arranged to repeat the incom-
ing waves at an amplitude which varies periodic-
ally at an audible frequency so that the resultant
electric waves produce a musical note in the re.

UL
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ceiving system. An electron tube circuit is pro-
vided at the rcceiver with a filter coupling the
input and output circuits thereof, the filter includ-
ing a plurality of like units, each unit comprising
two reactances of opposite sign with all the react-
ances of one sign connected in series and all those
of the other sign connected in parallel whereby
electrical currents are repeated at a periodically
varying amplitude.

SYSTEM FOR TRANSMITTING ENERGY
WITHOUT WIRES
(Patent No. 1,504,974, C. Reno. Filed March 1,

1920, issued Aug. 12, 1924.)

System for transmitting energy without wires in
a confined path in any direction. A spirally re-
volving ma?netic field is produced in a pair of
symmetrically segmented conductors. A parabolic
reflecting circuit is arranged for focusing the mag-
netic field in a desired direction. .

METHOD OF AND APPARATUS FOR ELEC-
TRICALLY TRANSMITTING

INTELLIGENCE

(Patent No, 1,503,308, C. D. Ehret.
22, 1920, issued July 29, 1924.)

Method of and apparatus for electrically trans-

mitting intelligence in the form of sustained waves

without the use of the electrical beat phenomena.

Filed Oct.

N

The signals are cansed to produce a tone fre.
quency and at a point adjacent the Froduvtion of
sitich tone frequency a magnetically produced

IWashington, D. C.

www americanradiohistoYvy com

sound wave is generated. The sound wave pro-
duced by the incoming signal combines with the
mechanically produced sound wave to produce a
wave beat of audible frequency for observing the
incoming signals.

MEANS FOR PROTECTING RADIO .OUT-
FITS FROM ‘STATIC DISTURBANCES

(Patent No. 1,504,600, Q. A. Brackett. Filed
Jan. 16, 1919, issued Aug. 12, 1924. Assigned
to Westinghouse Electric & Mfg Co.)

Means for protecting radio outfits from static
disturbances wherein the major portion of the
energy of static disturbances is shunted around
the receiving apparatus so as to be substantially
ineffective in disturbing the receipt of signaling
impulses. A pair of rectifying devices are con-
nected in shunt with each other and placed directly
across the receiving circuit.

SECRET SYSTEM FOR RADIOTELEG.
RAPHY

(Patent No. 1.505,055, A. R. Nolins. Filed May
1

9, 1922, issued Aug. 12, 1924.)

Secret system for radiotelegraphy wherein a

Fr 7. ya

e —

tuning fork is provided at both the transmitting
and receiving stations aud arranged to vibrate
in synchronism to close sets of contacts connected
in different circunits whereby one series of signals

Flj. Y

=

may be radiated between the spaces of another
series of signals. The messages are therefore
transmitted in mixed relation and separated by a
synchronized device at the distant receiving station.

VARIABLE PLATE ELECTRIC CONDENSER
(Patent No. 1,500,528, F. F. Rathbun. Filed July
7, 1922, issued July 8, 1924.)
Variable plate electric condenser having cast-in

k||

stationary and movable plates for facilitating the
protection of the instrument. The stationary
plates are supported at three points about the
periphery thereof by cast metal poured into slotted
tubular members. The movable plates are simi-
larly supported by a slotted tubular member in
which molten .metal is poured over the plates.

TUNING SYSTEM OF ANTENNAE
(Patent No. 1,502,848, F. Conrad. Filed July 7,
1920, issued July 29, 1924. Assigned to West-
inghouse Electric & Mfg. Co.)

(Continued on page 1028)
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HIS Department is conducted for the benefit of our Radio Experimenter. We shall be glad to answer here questions for the benefit of all, but we can
publish only such matter as is of sufficient interest to all.

1. This Department cannot answer more than
2. Only one si
3. Sketches, diagrams, etc., must be on separate

sheets.

three questions for each correspondent. R
side of the sheet should be written upon; all matter should be typewritten or else written in ink. No attention paid to penciled matter.
This Department does not answer questions by mail free of charge.

4. Our Editors will be glad to answer any letter, at the rate of 25¢ for each question. If, however, questions entail considerable research work, intricate calcu-

lations, patent research, etc., a special charge will
You will do the

be made.

b Before we answer such questions, correspondents will be informed as to the price charge.
Editor a personal favor if you will make your letter as brief as possible,

INVERSE DUPLEX RECEIVER

(2053) Mr. Henry Smith, Plainfield, N. T.,
asks:
Q. 1. Please publish a picture diagram of the

Inverse Duplex Receiver.

A. 1. The diagram is shown in these columns.

Q. 2. What suggestions can_ be made for
correct construction of this receiver?

A. 2. A tapped loop may be used, as shown,
or a standard loop may be used, High .rativ
audio frequency transformers introduce consider-
able distortion. We recommend ratios of the
order of 3:1, unless of course, a crystal de-
tector is used. Additional stability is had by
connecting grid return leads “A"” and “B” to
individual potentiometers of about 200 oluns.
This results in a better control of the grid
voltages of the tubes being reflexed. Should the
potentiometers be used, it will not be necessary
to use by-pass condenser “C-1.” If desired,
grid return “C” may be connected to ‘“A’ plus,
or to the negative conncction of a small ““C”
battery. This results in a wide control of the
grid_voltage of the detector tube, resulting in
maximum cfficiency of this tube. Only the very
best of tubes can be used in a reflex receiver,
with anything like satisfactory results. It is
also very important to have well-designed radio
frequency transformers; low loss condensers are
also a necessity. This latter is due to the fact
that regeneration is not present to reduce the
effects of resistance present in poorly designed
condensers. The battery voltages used must be
. determined by test. Reversing primary leads is
often helpful in reducing or eliminating audio
frequency howls_ that occasionally develop In
such receivers. Fixed condensers, or resistances.
placed at proper locations determined by experi-
ment, are also often helpful.

Q. 3. Can a “B” battery be constructed from
home-made cells comprising carbon and zinc,
in some manner?

A. 3l very  satisfactory battery may be
built up with cells comnstructed in the following
manner: Secure as many carbon rods, from old
dry cells, as there are cells wanted. Heat these
to a very faint red. After they have cooled to
a point where they will not ignite paraffin, dip
them in melted paraffin and leave them there
until they are saturated. Then drill quarter-
inch channels for ncarly the entire lengths of
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The new Superdyne circuit is a distinct
reception will please the most critical.

Q2055

advance over the o!d one. The quality of

The amount of distortion caused by an additional

audio frequency amplifier will depend upon the perfection of the amplifier design.

the
meter forms one electrode, of which the carbon

rods. A zinc wire about a 3/64-inch dia-

tubes form the other. This wire is of such a
length, and is bent in such a fashion, as to
reach over to the next carbon tube to the
outside of which it is fastened. It can be tightly
bound thereto, by means of wire. These carbon
tubes are insulated from each other. The zinc
wire is insulated from the carbon tuhe by means
of a couple of pieces of soft rubber, one picce
being fastened to the tip of the zinc wire, so
as to .prevent it touching the bottom of the
carbon tube. The tubes are filled with an

electrolyte consisting of water, 1 pint; sal
amnmoniac, 3 ounces; zinc chloride, 1 ounce.
Paraffin oil spread over the top of the nearly
filled tubes will prevent rapid evaporation of the
electrolyte. As a protection against corrosion,
all exposed metal parts should be well insulated
by an application of the paraffin, .

TUNER

LOW LOSS
(2054) Mr. Richard C. Leonard, North Pom-
fret, Vt., asks:
0. 1. Please state the numnbher of turns of

Foror Stofor

N

The Improved Inverse Duplex circuit.
The particular

www americanradiohistorv com
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As with most reflex receivers, exactly the correct apparatus must be used, in exactly the correct way.
feature of this circuit is the equalizing of the load imposed on the tubes.
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50 Turns  3°00

By controlling regeneration with the

Q2056

filament rheostat,

and using the correct constants, it is

‘ia_ossiblc to make a sensitive recciver with only one tuning control, the variable condenser.

his is the first regenerative circuit ever used.

good results in this circuit.

wire used in the General
broadcast coupler.

A, Primary, 10 turns of No. 14 bare cop-
per wire; secondary, about 50 turns of No. 18

Radio Winding Co.’s

.C.C. wire; tickler, about 50 turns No. 22
D.C.C. wire,

0. 2. Is this a low loss instrument?

A 2. This coil employs the better principles of

coil construction. For example, all insulation is
of hard rubher. Only three supports are used
for holding the set of three coils. The primary
winding is insulated almost entirely by air. It
is in the form of an ordinary solenoid, but with
the turns well spaced. A peculiar form of
winding Lorenze type basket-weave solenoid is
used for the secondary. The tickler is wound in
spider-web form resulting in very slight coupling
at its nearest to zero setting. .

THE NEW SUPERDYNE

152055) Mr. W. H. Campbell, Marshall, Wis.,
asks:

Q Please show the wiring diagram and
give constructional details for the new uperdyne
receiver,

A. 1. The circuit is shown in these columns.
Note that the new Superdyne is quite different
from the old one. Tlie two tuning condensers
have been combined in one control. The re-
maining control is that of the negative feed.
back, if such it may be called. The most impor.
tant point to observe in the construction of
this receiver is to keep inductances A and B in
non-inductive relation to inductances C, D and
E. Should the inductances couple to any extent,
it will not be possible to neutralize the set.
With ceils A and B separated from C, D and E
about 6 inches, it was not found possihle to
prevent oscillation until coils A and B had Deen
turned to exactly the right angle to the other
inductances. a variation of 14 inch being suffi-
cient to throw the set out of halance. Also
note that coil A consists of only nine turns.
yet it is so wound as to take up the entire
winding space of coil B, over which it is wound.
This also holds true for coil C. Special cou-
densers of 25 plate size are used. The rotor.

D, should be rotatable through 180 degrees, zero

L ls Uy le
s0r 507

357 257

Vary the grid leak for

A sotter detector tube will give particularly
st signal strength, from distant stations.

coupling being at 90 degrees from either ex-
treme.  No detector grid leak is used, sufficient
leakage being furnished by the condenser itself.
UV-201A or C-301A tubes are used in hoth

Radio News for December; 1924

true of tubes designated as being “soft” (having
a low vacuum), or ‘“‘gassy” (having certain gases
inside, either by design, or as a result of the
tube having heen in operation for some time.
The continued use of a tube sometimes liberates
a sufficient amount of gas from the glass, and
from the elements of the tube, to cause a radi-
cal change in its operation). Modern tubes are
considerably more stable in operation than the
older ones and the critical point will be found
very close to 21 volts, usually. Some of the
older tubes were so variable that it was not
unusual to find one that would work perfectly
with only three or four volts on the plate. It
controlled by a switch, the taps must be so
spaced that the switch arm will not connect
two working contacts at the same instant, since
this would short circuit part of the battery.

Q. 3. Will the insertion of a variometer be-
tween the aerial and the plate, in an ultra-
audion circuit, cause the set to be regenerative?

A. 3. This is a regenerative circuit without
the addition of the variometer. Should you find
that the set does not oscillate, it will be neces-
sary to locate the fault, which may be a poor
tube, wrong “B” Dbattery voltage, wrong con-
nections, poor connections, or poor instruments.

‘TRANSFORMER MARKINGS

(2056) Mr. H. Mendetsohn, Detroit, Mich.,
writes:

Q). 1. Please _show a picture diagram of a
standard Super-Heterodyne.

A This diagram would take up consider-
ably more space in this departnent than is avail-
able, if shown in picture forin. The schematic
circuit was shown in the September, 1923, issue
of .RADIO NEWS, in the I-Want-To-Know de-
partment.

positions. Note the absence of a phone con. Q. 2. Please show the picture diagram of the
denser. correct circuit for the ultra-audion regenerative

(o b/ Choke Gt}
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A variocoupler used in place of the single tuning inductance shown will result in considerably
sharper tuning. Audio frequency transformer secondaries make excellent choke coils for such

a circuit.

thereby.

Q. 2. What is the advantage of a “B” bat.
tery with several taps?

A. 2. Tubes work best with a certain volt-
age on the plate. This value is most critical for
detector tubes. A difference of 1% volts will
often make the difference between the set work.
ing well, or working poorly, in the case of
some tubes that are used. This is particularly

/1 o

5T
Jec,

)
0005 Pry

70 Pot,
45+

g

see| B
657 Bég
1 &
A=,
(.2058

This radio frequency amplifier has been designed to be adaptable to any set using a loop.

Some Super-Heterodynes are exceptions.

The switches must be well insulated:

their bases

should be tested for leakage, by means of headphones and a battery of about 60 volts. Correct
layout of the apparatus is another important consideration.
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Being non-oscillating, this receiver cannot radiate, bug sensitivity is sacrificed
his is a Signal Corps Airplane receiver.

receiver. with one stage of audio added.

A. 2. This circuit is shown in these columns,
in the manner you request. Any type of in-
ductance, such as a variometer, honey-comb,
spider-web, or plain tapped coil may be used
or “A.” smaller variable condenser may be
used. if desired, depending upon the particular
inductance construction adopted.

Why are radio frequency and audio fre.
quency transformers in diagrams not marked with
the numbers, to designate the connections, the
same as the transformers?

A. 3. Different makes of transformers have
different markings. thus making such a proce-
dure impossible.  Just remember to connect the
outside secondary lead of transformers to the
grid, and the primary connection will usually
take care of itself. Reversing the primary leads
may improve reception a little.

S.C.R.-59 AIRPLANE SET

(2057) Mr. Edwin Thompson,
Okla., asks:

Q. 1. Please show the diagram of the Signal
Corps Airplane Receivinrg Set, type S. C. R. 59,
manufactured by the Western Electric Co.

This diagram is being shown in these
columns. This receiver was designed for W. E.
type VT-1 tubes. Nevertheless, standard tubes
will give excellent results in this circuit. Only
one dial is necessary for tuning. This receiver
will require a rather short aerial, if maximwn
selectivity is desired. The circuit is a standard
non-regenerative one with two stages of impe-
dance, or choke coil amplification. Considerably
greater signal strength would result by the inter-
position of some sort of inductance such as a
variometer, or a tapped coil, in the plate circuit
of the detector to give regeneration. However.
maximum quality of reproduction results in the
system employed in this receiver. The choke
coils may be made in the following manner:
Wind a core about two inches long and one-half

(Contived on page 1030)

Okmulgee,
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¢ BCD de MNOP Hr Svc Sa Om
Ani chance to cum aboard and look
u over when we reach port?”
Service? How do they get that
way? And yet, 15 minutes casual
listening on 600 meters will bring in several
similar “Services.” The practice is on the
increase; particularly on the Great Lakes is
it extremely obnoxious. The prefix, “SVC”
is used as a thin veneer to disguise unnec-
essary and prohibited conversation between
commercial radio stations. The practice is
despicable from many standpoints and its
early elimination should be one of the objects
of commercial radio operators. There is
now a tremendous @mount of necessary in-
terference—from the standpoint of commu-
nications handled—without adding to it, such
unofficial and unlawful transmissions.

A more mild form of service message,
but one which is also inherently wrong in
structure, is that relating to the radio equip-
ment or service between stations. It seems
that the meaning of a service message is
generally misunderstood, but reference to the
London Convention or to a Western Union
tariff book will reveal the fact that a service
message is one referring strictly to tariff
handled. It is as short and concise as pos-
sible to still convey the necessary informa-
tion. An inquiry relative to the shipment
of certain spare parts for a ship’s trans-
mitter, sent by that vessel to a shore_station
is distinctly not a service message. Neither
is a request to the shore station to have the
office mail additional stationery to the next
port, a message of this class. These are
actually messages and should be handled and
abstracted as such and carry a full address
and the signature of the senior operator.
Whether or not they are charged for or
are “franked” messages depends entirely upon
whether they reach their destination entirely
through the stations of the radio company
or whether “other line charges” enter into it.

Proper structure of a service message is
also something not generally known among
the present day marine operators. Again
reference to a Western Union or Postal Tel-
egraph tariff book will show the proper pro-
cedure. A service message, by reason of
the fact that it ordinarily carries no charges,
and is in reference to another message, and
as such is handled only by operators, can be
abbreviated considerably, and should be.
The more common abbreviations in general
use are as follows:

GBA—Give better address.

GSA—Give some address.

NSN—No such number.

SYS—See your service,

SOS—(Should not be used in marine
work.) See our service.

UNLOCATE—Unable to locate.

UNDELD—Undelivered.

Others will occur as the occasion arises.
An example of the proper use of a service
message where a message has been undeliv-
ered by a shore station, would be addressed
to the office of origin and read somewhat
as follows:

Thi

'By HOWARD.S. PYLE

s ““Service Farce”

-

The Duplex
Radio Tele-
phone Equip-
ment aboard
the S.S. Amer-
ica, the first
set of its type
to ‘make two
way communi-
cation by ra-
diophone a
possibil-
ity. The re-
ceiving equip-
ment consists
of long and
short wave re-
ceivers  each
with a separ-
ate heterodyne
for the recep-
tion of C. W,
and a Super-
Hetero-
dyne receiver.
Al of the
equipment 1is
of General
Electric
Manufacture.

“S. S. Greater Detroit:

Yr Nr 4 date Simpkins sined Thompson
Undeld. NSN. GBA.

CX Boston Mass. 15th.”

Interpreted the above would be:

“S. S. Greater Detroit:

Your message number four of this date to
Simpkins signed Thompson undelivered. No
such number. Give better address.

Office, Boston, Mass. 15th.”

It is readily apparent that the above serv-
ice applies directly to message traffic and is,
therefore, greatly shortened by using the ab-
breviations that have become standard.

Let us endeavor to eliminate the unneces-
sary conversation and confine ourselves to
actual business. It gains a better name for
the operator, both professionally and with
the company, and it is only a selfish operator
who will clutter the air with such useless
stuff as quoted at the beginning of this arti-
cle, and thus deprive others of the legitimate
use of the air.

A MARINE RADIO OPERATORS’
ASSOCIATION

OR well over a year almost every article
or letter published as written by a Marine
Radio Operator contains a few lines, or in
way of conclusion has something to say re-
garding a Union or an Association for the
Marine Operator and these articles or letters
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invariably end with the words, “Why Not”?
A few of these appear in some of the back
issues of Rapio NEws and now that the
“With the Sea-going Op’s” department has
started again, more and more, no doubt, will
be written by operators regarding an associa-
tion, and the profession, as it may be called.

The whole thing is that the operators
really want an association “by, for and with”
the Marine Operator. Many of the older
group of operators generally favor an as-
sociation: but all of the operators, both the
old timers now at sea and the newcomers
into the game will come to the conclusion
that they will not desire to support any kind
of a “money making scheme” while they are
doing their duty at sea and have someone
at the head of their organization at a desk
ashore holding down a so-called “soft job.”

A great number are truly contented with
their lot. One of the good reasons for this
attitude is that most of the men doing their
very best and being conscientious in their
work are quite aware of the fact that the
radio service companies are very fair and
do justice to their desirable operators. On
the whole they are “by, for and with” those
who do what is right. Operators employed
aboard the Shipping Board vessels who have
had occasion to find out know that the Board
Radio Supervisors back up their men.

(Continued on page 1048)
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Complete List of Broadcast Stations of the United States

Call
Letters

KDKA
KDPM
KDPT
KDYL

KDYM
KDYQ

KDZB
KDZE
KDZR
KFAD
KFAE
KFAF
KFAJ

KFAN
KFAR
KFAU

KFAW
KFAY
KFBB

KFBC
KFBE

KFBG
KFBK
KFBL
KFBS
KFBU
KFCB
KFCF
KFCL
KFCP
KFCV
KFCZ
KFDD
KFDH
KFDJ
KFDL
KFDX
KFDY
KFDZ
KFEC
KFEL
KFEQ
KFER
KFEX
KFEY

KFFB
KFFE
KFFP
KFFR

KFFV
KFFY

KFGC
KFGD
KFGH
KFGL

Name Location
Westinghouse Electric & Mfg.

Power
& Wave
Length

Co., East Pittsburgh, Pa.....1000—326

Westinghouse Electric & Mfg.
Co., Cleveland, Ohio........
Southern Electrical Co., San
Diego, Calif. ............ I
Newhouse Hotel, Salt Lake City,
Utah ..........coo.oienu.n
Savoy Theatre, San Diego, Cal.
Oregon Institute of Technology,
Portland, Ore. ..............
Frank E. Siefert, Bakersfield,
Calif. .........oovvvniann,
Rhodes Department Store, Seat-
tle, Wash. .................
Bellingham Publishing Co., Bel-
lingham, Wash. .............
McArthur Bros. Mercantile Co.,
Phoenix. Ariz.
State College of Washington,
Pullman, Wash. ............
Western Radio Corporation,
Denver, Colo.

aho
Studio Lighting Service Co. (O.
K. Olsen), Hollywood. Calif..
Independent School District of
Boise City, Boise High School,
Boise. Idaho

ford, Ore. ....... ©000000000
F. A. Buttrey & Co., Havre,
Mont, ...........couiui..n.
W. K. Azbill, San Diego, Calif.
Reuben H. Horn, San Luis
Obisno. Calif. ..............
First Presbyterian Church, Ta-
coma, Wash. ...............

Kimball-Upson Co., Sacramento,

Calif.
Leese Bros., Everett, Wash....
Trinidad Gas & Electric Supply

Co., and Chronicle News,
Trinidad, Colo. ............
The Cathedral, Laramie,
Wyo. coeiiiiiiiiiinnnnnnn,
Nielsen Radio Supply Co., Phoe-
nix, Ariz. ...... ..o,

Frank A. Moore, Walla Walla,
Wash, cooiviiiiiinnninan...

Los Angeles

Union Stock Yards, Los An-

geles, Calif. ................

Ralph W. Flygare, Ogden, Utah
Fred Mahaffey, Jr., Houston,

Texas ..covvvineennnnnnnn.
Omaha Central High School,
Omaha, Neb, ............,..

St. Michaels'Cathedral, Boise,
Idaho

6% 000000000000900a000000
Oregon Agricultural College,
Corvallis, Ore. .............
Knight-Campbell Music Co.,
Denver. Colo. ..............

First Baptist Church, Shreve-
port. La.
South Dakota State College,
Brookings, D.

Harry O. Iverson, Minneapolis,
Minn.

Augsburg Seminary, Minneapo-
lis, Minn. ..................
Bunker Hill & Sullivan Mining
and Concentrating Co., Kel-
logg, Idaho .................
Jenkins Furniture Co., Boise,
Idaho .....................
Eastern Oregon Radio Co., Pen-
dleton. Ore. ................
F;&st Baptist Church, Moberly,
L
Nevada State Journal, Sparks,
[ S P
Graceland College, Lamoni, Ia,
Piilcus & Murphey, Alexandria,
.
Louisiana State University, Ba.
ton Rouge. La. .............
Chickasha Radio & Electric Co.,

Chickasha. Okla. ...........
Leland 'Stanford University,
Stanford Univ., Calif. ......

Snell and Irvy, Arlington, Ore.

500—270
50—244

100—360
100—280

50—360
100—240
100—270

50—261
100—360
500—330
500—278
100—360

50—360
200—280

150—270
10—280
50—283

50—360
5—278

50—242
50360
100—283
15—224
10—280
50—283
10-~238
100—360
gt
10—360
50—258
10—252
50—268
50-~360
§5—226
100—360
150—360
5—231
50-~248
50—254
100268
10—231
100—261

10—360
10240
10—360
50-~266

10—226
100—280

50—275
100—254
100—248

500—273
10234

Corrected to September 2, 1924.

Power
Call & Wave
Letters Name Location Length

KFGQ Crary Hardware Co., Boone,
Towa .. ..ol 10—226

KFGX First Presbyterian Church,
Orange, Texas .............. 500—250

KFGZ Emmanuel Missionary College,
Berrien Springs, Mich....... 500—286

KFHA Western State College of Colo-
rado, Gunnison, Colo. ....... 50-—252

KFHD Utz Electric Shop Co., St
Joseph. Mo. ................ 100—226

KFH]J Fallon & Co., Santa Barbara,
Calif. ... ... . cciiiii.. 100—360

KFHR Star Electric & Radio Co., Seat-
tle, Wash. ................. 50—283

KFI Earle C. Anthony, Inc., Los
Angeles, Calif. ............. 500-—469

KFIF Benson Polytechnic Institute,
Portland, Ore. .............. 100—360

KFIO North Central High School,
Spokane, Wash. ............ 50—252

KFIQ First Methodist Church, Ya-
kima, Wash. .............. 50—242

KFIU  Alaska Elec. Light & Power Co.,
Juneau, Alaska ............ 10—226

The Experimenter

has come back! If you are one of the onme
hundred thousand readers of the old ELEC- i
TRICAL EXPERIMENTER, you will no doubt be
glad to hear that the EXPERIMENTER is com-
ing back BIGGER AND BETTER THAN
EVER. Beginning with the November issue
PracticAL ELECTRICS was changed into an
entirely new kind of magazine entitled

The Experimenter

In this magazine, which has been greatly
enlarged in point of contents, illustrations
and circulation, you will find an entirely
new treatment of radio entitled—

Experimental Radio

Nothing but experiments, written by the
foremost radio authorities, also a monthly
editorial by H. Gernsback. A fine roto-gravure
section to brighten up the magazine. But
best of all for you radio readers, is the big
radio section of over twelve pages of some
fifty radio experimental articles—and mind
you, NOTHING BUT EXPERIMENTS.

Be sure to reserve a copy from your news-
dealer before the issue is sold out.
THE EXPERIMENTER will be on
all newsstands November 20, 1924,

sale at

KFIX  Reorganized Church of Jesus

Christ of Latter Day Saints,

Independence, Mo. ......... 250—240
KFIZ Daily Commonwealth and Oscar

A, Huelsman, Fond du Lac,

Wis, ..ot iiin,., 100~-273
KFJB Marshall Electric Co., Mar-

shalltown, Towa ............ 10—248
KFJC Seattle Post Intelligencer, Seat-

tle, Wash. ................. 100—270
KFJF National Radio Mfg. Co., Okla.

homa City, Okla. ............ 20—252
KFJI  Liberty Theatre, Astoria, Ore.. 10—252
KFJK  Delano Radio & Electric Co.,

Bristow, Okla. ............. 100—233
KFJM  University of North Dakota,

Grand Forks, N. D. ........ 100—280
KFJQ  Electric Construction Co., Val- :

ley Radio Division, Grand
) Forks, NN.D. ............... 5-—280
KFJR  Ashley C. Dixon & Son, Stev-

ensville, Mont. (near) ...... 5258
KFJX Towa State Teachers College,

Cedar Falls, Towa .......... 50—280
KFJY  Tunwall Radio Co., Fort Dodge,

Towa ..., 50—246
KFJZ  Texas National Guard. 112th

Cavalry, Fort Worth. Texas.. 20-—~254
KFKA Colorade State Teachers Col-

lege. Greeley, Colo. ......... 50—273
KFKB  Brinkley-Tones Hospital Associ-

ation, Milford. Kan. ........ 500—286
KFK(Q Conway Radio Laboratories,

Conway. Ark. .............. 100—250
KFKV F. F. Gray. 3200 Richardson

St.. Butte. Mont. ........... 50—283
KFKX Westinehouse Electric & Mfg,

Co., Hastings, Neb. ........ 1000—341
KFKZ Nassour Bros. Radio Co., Colo-

rado Sorings. Colo. ......... 10—234
KFLA Abner R. Willson, 1321

Blatinum St., Butte. Mont.... 5—283
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Call
Letters

KFLB
KFLE
KFLQ
KFLR
KFLU
KFLV
KFLW
KFLX
KFLZ
KFMB
KFMQ
KFMR
KFMT

KFMW
KFMX
KFNF
KFNG
KFNL
KFNV
KFNY
KFNZ
KFOA
KFOC

KFOD
KFOF

KFOJ
KFON
KFOO
KFOQ
KFOR
KFOT
KFOU
KFOX
KFOY
KFOZ
KFPG
KFPH

KFPL
KFPM
KFPN

KFPO

KFPP
KFPR
KFPT
KFPV
KFPW
KFPX
KFPY
KFQA
KFQB
KFQC
KFQD

Name Location
Signal Electric Mfg. Co., Meno-

minee, Mich. ...............
National Educational Service,
Denver, Colo. ..............
BAzzell Radio Shop, Little Rock,

koL,
University of New Mexico,
Albuquerque, N. M. .......]
Rio Grande Radio Supply
House, San Benito, Texas. ...
Swedish  Evangelical Mission

Church, Rockford, IN........
M|s§oula Electric Supply Co.,
Missoula, Mont. .......... ..
George R. Clough, 1214 40th
St., Galveston, Texas ,.....
Atlantic Automobile Co., Atlan.
tic, Towa ...................
Christian Churches of Little
Rock, Little Rock, Ark.......
University of Arkansas, Fayette-
ville. Ark. ............0. ...
Morningside College, Siou x
City, Towa

George W. Young, 2219 W.
Br.yan Ave., i‘linneapolis,
Minn. ....................) ]
M. G. Sateren, 127 Blanche
St., Houghton, ich........
Car[cton College, Northfield,

mn, ...,
Henry Field Seed Co., Shenan.

Drake, 505 Third St.,
Santa Rosa, Calif. ........
Montana Phonograph Co.,
ena, Mont. .................
Royal Radio Co., Burlingame,
Calif.

First Christian Church, Whit.
tier, Calif. .................
The Radio She,

Rohrer Co., Marsh-

eld, Ore.
Moberly High School
Ecl]ll‘bi: Moberl):i, Mo, .........
chophone Radio Shop, L
LBezu:h,DCalif. .l ...... pong
atter Day Saints Universit b
Salt Lake City, Utah. . vc“ y
Ora W. Chancellow, 3216 Ave,
O, Galveston, Texas
David Cit.

Electric

Tire & Electric Co.,

David City, Neb, .........~
College Hill Radio Club, Wich.
ita. Kan. ...................
Hommel Manufacturing Co.,
TRxchhn_lor;d, gqli}f’. 909900000 00
echnica i

Omnaha, Neb. g ...... ChOOI’
Beacon Radio Service, St. Paul,
Minn. ... . ... . . L0
Leon Hudson Real Estate Co.,

Fort Smith, Ark........ . ...
Garretson & Dennis, Los An.

geles, Calif. ... .. ... "
Howard C, Mailander, 992
Lake St., Salt Lake City,
Utah ..................0. 0"
C. C. Baxter, 205 Grafton St.,

Dublin, Texas ............"

New Furniture Co., Greenville,
Texas

Infantry Brigade,
City, Mo. .........0... ..
Colorado National Guard, Forty-
fifth Division Tank Co., Den-
ver, Colo. ............. ...
G. & G. Radio & Electric Shop,
Olympia, Wash. ...... ... "
Los Angeles County Forestry

Department, Los Angeles, Cal.
Cogc & Johnson, Salt Lake
City, Utah ,...............

Heintz & Koh!moos, San Fran.
cisco, Calif.

ymons Investment Co.. Spo-
kane, Wash, ................
The Principia. 5539 Page Ave.,

St. Louis,. Mo, ............
Searchlight Publishing Co., Fort
Worth. Texas

Kidd Brothers Radio Shop,
Taft. Calif. ................
Chovin Supply Co., Anchorage,

Taska ... ..o,

p, Wallace, Idaho .

&Pw;;a
Length
50-—248
25—268
20—261
100—254
100—236
100—'229
5234
10—240
100—273
10—254
100—263
10—261

5—231
50—266
500—283
500—266
10254
10240
5—234
5—261
10—231
500—455

100—236
10—224

10240
5—246
100—234
10—261
50—240
20—226
50—231
100—254
100—243
50—226
20—233
100—238

50—242
15—242
10—242

10—242

500—231
20—236
500—231
500—268
50—236
10—268
100—242
100—283
50—261
100—254
100-~227
100—280
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Sensational Radio
Bargain Book-FRE

OUR CAT_ALOG IS FILLED WITH
Bargains Like These 2

CONDENSERS
23-plate plain Cond'n’r.$1.29
23-plate Vernier Cond'r 2.69

RHEOSTATS and

e e SEER
Order Direct From This Page! Save
About One-half! Compare our prices
with others. Only highest grade nationally
known GUARANTEED parts. OUR GUARANTEE
PROTECTS YOU. Money cheerfully refunded if you

are not satisfied. Be sure to write your order and state prices plainly.

Send post office or express money order or bank draft for total amount POTENTIOMETERS
to insure prompt shipment. ALL PRICES ON THIS PAGE INCLUDE Pakelite Rheos’t, ¢-ohm .38
SHIPPING CHARGES RIGHT TO YOUR DOOR. Refer to any bank or com- Rakelite = 30-chm .59

mercial agency regarding our reliability. If your favorite circuit is shown here, order
direct from this ad. No skill required to build your own radio with Randotph parts, Panels
are all drilled. Instructions are simple and complete. Everything comes ready to assemble.
Order direct! All shipping charges prepaid.

Bakelitel Vernier Rheos’'t 1.15
Bakelite Potentiometer,
Qohm.........
TRANSFORMERS
Randolph Special, ¢ to
1,2.16;3% to 1.. 1.89
Sinclair Special, 6 to 1,
2.56; 3% to 1.... 2.24
TUBE SOCKETS & DIALS
13 9

0000000000000000000000000000000¢

4" Hygrade Dial 2
Rakelite _Socket . .28
Weston Plug .. .. .16

$000000000000000000000000

VARIOMETER
Complete Parts for | Moulded Variometer. .. 2.39
Two-Stage Amplifier Bakelite moulded . - . . - 345
May Be Used In Connection HEADFONES
With Any Receiving Set - ; N i - Rtmgolph Special, 2200 245
L (LR = ¥ ONMS. o\ v vyenonens .
1 7x9 Bakelite Panel E : S Blue Bird Special. .... 3.96

1 Thordarson or Columbia
High-ratio Transformer

1 Therdarsen or Columbia
Low-ratie Transformer

LOUD SPEAKERS

} ) - <
sowrsere pams NEUTRODYNE RECEIVING SET £ 4t i

O....l’.‘......l’..0.0..0......0.0.0.00..0.

Zihakelice g“f_"stm‘s_“u"’hm Genuine Hazeltine Licensed Neutrodyne Parts Furnished. speaker unif....... 6.95
S 2_1;1*!1&"{:;‘&&3 1 7x24x3/16 Drilled Panel PARTS FOR 5-TUBE SET _ COUPLERS and COILS

1 1-Cirenit Trok 2 Thordarsen or Columbia Audio Transformers 35 feet Hook-un Wire e 180° Variocouplers.... .95

il $ 90 3 47 Bakelite Dials 7 Marked Binding Posts 1 Kit consisting of 3 Hazeltine ¢ Reinartz Coils., ... ... .25

9 B:;xsldlfx‘l%g Posts 2 Precision Jacks 1 Grid Leak and Condenser Licensed Neutroformers amdl @ Electric Soldering Iron. .98
0! — % Ilinlkellﬁe Illlhecstnt. 630 ohm ? ]5561;81(!:(0 dSncl(ets i ZCIJEOt‘liOdODS $ 75 g(l)lckad&y Coil. . voeuvun .6

ing i akelite Rheostat, 6 ohm . ondenser aseboar ree-Circuit_Tuner .. 2.95
D“‘"'a"}o‘:“\?i}ii‘,i‘_“‘““’“s 1 Bakelite Binding Post Strip 1 .006 Mica Condenser 2 Bezels Two Harkness Flesoformers 2.3

Complete blue-prints and working diagrams and instructions.

10000000000000000000000000000)

se8008000

00000000000

2000000000080
e000vCcUe 0000000008

.

5 SUPER :
o it e
¢ Heterodyne Kit §
® Containing 3 Inter- §
omediate Freaueneye
o Transforizers. 1'Tuned ®
: Circuit ’l‘rnnsformers.:
e 1 Special Oscillator ¢
o Coubler.

.2:
P
o
uJ
'

S with AudioTre
uency ans.
@ AL €5

e SeEme o ] scesseccses LN
° o °
coweLere eante COCKADAY RECEVINGSET £ Qur Guarantee : eaersron
% g“klﬂday,flﬁ(l; - % (S}ri_(z lPe?’kl ﬂtnd 21[&:) Cond. 2 e ONE-TUBE RE'NARTZ RECE
S-plat y-Grade Cond. wite oints, Stons ., o o 19
2 B“,,;}’eﬁ& Iﬁ,eo;m_ 30-ohm 1 Bakelite Binding Post Strip 3 Every article exactly 29 1’617. ° 1 7x14 Bakelite Panel 2 doz. Switch Points and Stops
1 Balelite Riicostat,”6-ohm T Dinding Posts g resented. Every article is ¢ 1 gom Dakelite Jtheo 3 Switeh Levers
3 Columbia or Tuordarson Au- 1-Tx21x3-16” Drilled Panel  $ tested before shipping. Com- e 1 Takelite Socket 21‘J fofé Iﬁgib:;&’w =
g ﬁé{{e’l‘clﬁréif&n;l:clls( 24 ft. Hook-up Wire H plete satisfaction guaranteed e } %.'ll-piate gnr. (é‘OnS. 11\%& (i)ondflnser' 1-TUBE SET
Yot i -plate Var, Cond. aseboar
2 Double Cireujt Tacks § Bowels 95 S opsmoncy will be cheerfully § 3 J70HE Diie § Binding Posts P 45
2 3” Bakelite Dials % ascboar o refunded. @ 1 Genulne lieinartz Cofl 3-Tube Set $17.55
Complete blue-prints and wiring diﬂ“srlﬂo“{fé —— $00000000000000000000000000000  Bluc-print and Complete Instructions. —

1-Tube Set .......ooooeienne o

FREE

BIG MONEY-SAVING
RADIO CATALOG

ontaining a thousand bar-
gains of everything on radio
——parts, supplies, complete
parts for sets, complete
sets, etc., also a mine of
very latest information on
all different cireuits, ecom-
plete list of broadcasting
stations, and other valu-
able, up-to-the-minute
radio date. Send your name

Complete Parts for
2-TUBE

HARKNESS SET

7 x 14” Drilled Bake-
lite Panel

2 Harkness Reflex
Transformers with
Condensers

Dials

Bakelite Sockets
American Bel
Transformers
Single Circuit Jack
R-W Crystal De-

e0000000000

[ I N1

PARTS

comPLETE PARTS SUPER-HETERODYNE

.l“IIIO"".0.00......O..'O.....................
weeese 000000000000008000000000000000000000000000¢

tector

: 2 23-Plate Bremer-Tully or Duplex Low Loss Condensers 5 .0025 Mica Condensers and address on a card or

1 Bakelite Rheostat, 3 Remler or Columbia Intermediate Frequency Transformers 9 Binding Posts 1 .00025 Mica Condenser llette%r. We will send cata-

6-ohm 1 Remler or Columbia Tuned Circuit Transformer 1 .00025 Mica Condenser og Iree.

? Binding Posts 1 Special Oscillator Coupler 2 Bakelite 30-ohm 1 Bakelite Terminal Strip for Binding Posts -
Baseboard and Bus- 1 Midget Condenser 1 Bakelite Potentiometer, 400 1 Multicord cable for connecting batteries Free serv.ce
bar Wire g %ake(}xte Suck%ts1 s, W mt]mSD ble Cireuit Jack 11 if}x30§3-lg Drilled }Jgkfellt%l’:inel T

: hordarson or Columbia A.F. arter Double Circuit Jacl aseboar: 5 ft. Hook-up ¥
Si‘ii'péi?fnﬁ com- olransfomers e 3 Dubilier 1 mtd, Condenser 2 4 in. Talglite Dials e Depa rtment
1 Comnecticut Iilament Switch 3 ica Candenser 2 4% volt Batteries g i i
2 Bakelite 6-olim Rheostats .1 .0005 Mica Condenser and 2 megohm Grid Leak s e : he%uryﬂf“’s:i?gmﬁﬁ“,ﬁﬁ
$1795 Complete wiring diagrams, baseboard layout and blue-print. : mdlilo "“{mfi"‘a a:mfi fur-
— ® 1is| up-to-daf informa-
Acme | Tube Reflex RAND@LPH RADIO CORPORATE ON $ tion on set construction,
............ $17.45 . . A - e 1 Jmp 2
e ment. This service is free
Acsme!'s 4 Tuhe Re-flo)(s?’9 85 159 N. Unlon AVEo Dept- 244 Chlcago, |||Il‘l0ls : to our customers,
lacdes ‘illllI[llﬂXI111lIHXYIIIHIIHHI1||ﬂ1|1“lIiIIIIIHIHIIHHHIHIHHHIHHIIIIlIIIIIlIIlllll[lIlllIIIIlIlII|IllIIl]IlIlIIH|HIIIHlHIleHIIlIIIIIIIlIIIIHﬂmIHH”IIIIIIIIIHIIIIIIIImlIIl[llmllIIIIlIIIIIIIIIIII|Il|l||||IlIlIll[lllIlllllIlllIIIIl ®000000000000000000000.

www americanradiohistorv com


www.americanradiohistory.com

956 Radio News for December, 1924
Listof Broadcast Stations - QUICK
(Coninued from page 954) i C POSITIVE
ONNECTIONS!
Power
Call & Wave
Letters Name Location Length
F KFQE Dickenson-Henry Radio Labora-
. tories, Colorado Springs, Colo. 5—224
KFQF Donald A. Boult, 2544 Pleasant
- Ave,, Minneapolis, Minn.... 10—224
il KFQG Southern California Radio As-
sociation, Los Angeles, Calif.,
Armory, Exposition Park 100—226
KFQH Albert’ Sherman, Hlllshourgh
Box 51, Burlingame, Calif... 50—231
KFQI Thomas H. Ince Corp., Culver
City, Calif. ................ 100—234
or KFQJ  Harbour-Longmire Co., Okla
homa,, Okla. ............... 50—236
Better KFQK Democrat Leader, Fayette, Mo. 10—236
KFQL Oklahoina Free State Fair As-
sociation. Muskegee, Okla... 20—252
qu ts KFQM Texas Highway Bulletin, Aus- 0268 . .
= 3 tin, Texas ................. 10 6
i : KFQN Third Baptist Church, Port- 1 / ( ) R d
ﬁom - land, Oregon ............... 5—283 nl n a lO
.ﬂl l @ 0 @ir CuU itS KFQO  Meler Radio Shop, Russell, -
~ ANSAS et v rce st oer oo f—
p ’ KFQP George S, Carson, Jr.,, 906 E. ] p J‘l k
College St., Iowa City, Towa 10—224 l C S
KFQR Walter L. Elhs 625 East 6th (Patent Pending)
@D !I ros DSt Oklaﬁoma, Qkla, ... 10250 .
K ickenson-Henry Radio Labs., 25
A Manitou, Colo. ............s 10—246 C a pairr
ASKET‘WM KFQT Texas National Guard, Thirty.
sixth Signal Co., Denison,
LO OP AE RIAL v V\;rexa'sk o SoaC S UB 38—;;3 Just what you want when build-
II?;%V O.m};lhc;’ é’r;’in ‘tyl::xc;aln;;.e', L ing your own set or experimenting
. Omaha, Neb. .............. 100—231 with new hook-ups. Not only give
The Finest LOOp KFQW C. F. Knierim Photo Radio & positive electrical contact, they im-
' &}:s;"‘c Shop, North Be"d $0—243 prove the appearance of your set.
That You Can Buy- KFQOX Alfred M. Hubbard, 310 . izes for all .
. Green Bldg., Seattle, Wash... 250—233 wo sizes for all mountings.

A bct(;cr looér—far r:;orfi effective in de- KFQY Farglcrs State Bank, Belden, 10—273 STANDARD TYPE A for panels
sign and greatly improved in appearance. Neb., .....coiiiiiieiiinnnn. —2 v 3
A really beautiful folding loop, finished to KFOZ Taft Radio ‘Co., 5653 De Tong. up to %4 inch thickness. SPECIAL
match the most expensive sets and using pre Ave, lelywood Calif. 250—240 TYPE B_ for panels, cabinet walls
a new approved winding that picks up KFRC Rac.hoartC 1S'fmdl°' San  Fran- 5280 and partitions from 5/16 to ¥4 inch
the most distant stations and delivers the KFRF W. R, Brown, Alexandria, La 10—242 thickness. Will firmly grip all wires
signals to your set with full strength. KFRG Cleveland High School, St from No. 11 to 24 B & S gauge, and

Use this loop to increase the range and KFRH TlhOlIl{';aiI:)I%héi)' Grafton,N ‘D, lzgzggg can be rgamed to pass and hold an-
volume of your present loop set or to en- KFSG Echo Park Evangelistic Associa- tenna wire, battery leads, loading
sure greatest satisfaction from the set that tion. Los Angeles, Calif...... 500—278 coils and vacuum tube lugs,
you are building. KFSY Vgn Blﬁrilcom Clig.. 20 So. Main o261

t., elena, ont, ......... — 0 g
The bank-wound basket-weave winding in KGB Tacoma Daily Ledger, Tacoma, No parts to lose, Chlp. — dt.:tenor-
the BODINE LOOP has lower distributed Wash, ... ciiiiiinenniinnn 50—252 ate. All parts heavily nickeled.
capacity, less high-frequency resistance and KGG Hallock & Watson Radio Serv- Price 25¢ a pair.
glroat;r effectiveness in collecting weak ice, Portland, OreOkd 50—360
slgnals. KGO General Electric Co., Oakland,
Calif. . vowrvrennnrisinnnes 1000—312 OTHER GUARANTEED
The low-loss design, with thorough insu- KGU Marion_A. Mulrony, Honolulu
lation and heary stranded, silk-corered wire firion A , Honolulu ’ 500—360 UNION RADIO PARTS
ensures jncreased volume from distant sta- KGW Portland Mormng ’ brcgoman,
tions, POrtland, Ore, .....o.s..... 500—492 IAL ADJUSTER .
KGY  St. Martins College, ~Lacey, DIAL ADJUSTERS for minute
Wash, ..ooooovviiiniiia.. 5—258 variations in capacities of variable
KHJ T‘C“;fff I‘f"‘m“' C°"‘ 'I:os Angeles, 500—305 condensers. Price 60c.
RKHO Louis Wasmer, Seattle, Wash.. 100—360 .
RIG €O, Gould, Stockton. Calif... 5—273 TUBE SOCKETS of moulded con-
KJR Northwest Radio Service, Seat- densite highly polished. Phosphor
tle, Wash. 50—283 H 0
KJs Bible Institute of Los Angeles, h Bronze contact springs. Reinforced
Los Angeles, Calif. ......... 750—360 bayonet slot prevents breakage. Ac-
KLS Warner Bros. Radio Supplies commodates all standard tubes.
. Co., Oakland, Calif. ......... 250—360 .
Collapsible and Portable KLX  Tribune Publishing Co., Oak. Price 70c.
) 0 land, Calif. ...........¢.... 500—509 . .

The BODINE LOOP is two feet square KLZ Revnolds Radio Co., Denver, Should your favorite Radio Store
when erected. It folds in an instant to fit Colo. ....cvvvviiinnnnnnnnn, 500—283 not carry Union Radio Tip Jacks
into a compact box. It is handsomely KM]J S%ﬂ Joaquéﬂllgt & Power Corp., S0—24s and Guaranteed Parts send your
finished in English Mahogany and is fitted resno, Lalil, .............. . .

i e : i KMO  Love Elcctnc Co., Tacoma order direct to us, also write for
with a satin-silver graduated dial and an Wash. . » 160 « d
adjusting handle for your convenience in KNT W lis e hK ke Bav. 10— your copy of , The Union Radio
tuning-in and logging distant stations. Aalagfca ”°'mf‘° LS L 100—263 Catalogue ‘A’ ",

: KNX “Hollywood” — Los Angeles

A TYPE FOR EVERY CIRCUIT Evening Express «ose.n oy vommeo RETAILERS AND
Standard, Super-Het Special and High KOB N:l:tchg::gc&g%g:l‘fz oAfrt?grSltcautle- WHOLESALERS
MI?gulc}nnced 5 ‘lg.gg College, N. M. ........... .- 500—360 Samples of our guaranteed, reasonably

uliti-Tappe AL L . KOP Dﬁ:—gﬁt Police Dept., Detroit, s00—2s6 priced “Quality Products” sent on re.

A dealer to sh thi k- | | ®PO  Wale Tene G e - quest. Our terms and trade discounts
lhslke z:::rio?l:;notos.d:g. y‘:,n inlssne?tTn:rof Iégg .I‘—\{::]cl Bz.c.'f': SRand_l"racr‘l]m}s)co,HCa:i. 500—423 are liberal. Write for our proposition,
its many exclusive features will convince R"‘veer b~‘ adio {ub, Hoo 10—360 and a copy of our Illustrated Pamph-
you that no better loop can be buiit. Fres KOV Do:‘blc'dayre'l-'li'lf “Biectric | Co. let H.
folder on reduest. Pittsburgh, Pa. ............. 500—270

KQW  Chas. D. Herrold. 467 First

BODINE ELECTRIC COMPANY St., San Jose, Calif......... 50—360 . .

2256 W, Ohio St. Chicago, Tl KRE Berkeley Daily Gazette, Berke- UNION”RADIO”CORPORATION

Quality eloctrical products for eighteen years ley, Calif. .................. 50—275 200°MT.PLEASANT~AVEN UE « NEWARK~N.J.

. KSD Post Dispatch (Pulitzer Pub. NEW~YORK~ OFFICE +~ 116~ WEST~32'=+STREET.
. St. Louis, Mo, ........ 500—546
KTW First Preshyterian Church, Seat.
tle, Washe wuoeiunnresianass 750—360 —
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ear
the difference,

A loudspeaker is a critical thing. Any vibra-
tion in the horn adds sounds that nature never
gave to the speaker’s voice. And limited range
thins down the tone to flat, unreal quality.
Some people think that a near-real voice is
the best that radio can give . . . but not after
they have heard a Radiola Loudspeaker!

The difference is the result of elaborate ex-
periment and extended scientific study. The
Radiola Loudspeaker has an extraordinary
range—gets the full richness of tone. And it
adds no sound of its own. To know how clear
—how mellow—how real your music can be
—ask to hear a Radiola Loudspeaker. '

U. S. PAT. OFF,

www americanradiohistorv com

Radiola Loudspeaker
Type UZ-1325
Now $25.00

This symkbol is your
of quality protection

RADIO CORPORATION
OF AMERICA
Sales Offices :
233 Broadway, New York
10 So. La Salle St., Chicago, 1ll.
28 Geary St., San Francisco, Cal.
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The most con-
venient aerial

Increases
selectivity

Reduces

_static
Easily
Patents por table
Pending -

’I"he DUO-SPIRAL FOLDING LOOP
is a favorite because of its great con-
venience, handsome appearance and su-

perior performance. It brings in the
far distant .stations. It is a superior
loop for permanent installations or port-
able sets. 5

The DUO-SPIRAL winding—an exclu-
sive feature makes possible an aerial
wire of unusual length, giving greater
signal strength without sacrificing neat-
ness or compactness. The wire is
stranded copper with heavy silk insula-
tion. Tension is always just right for
maximum efficiency. Connection is made
direct from antenna wire to receiver.
The base has a silvered dial graduated
for calibration. The handle permits ad-
justment without body capacity effects.

DUO-SPIRAL is handsomely finished
in silver and mahogany and harmonizes
with the finest home furnishings. It can
be used indoor or wherever you go when
you want to take your receiving set with
you,

Price complete, $8.50

L=
Timv Tewrn
Vernier (ontrol

Every owner of a
radio set knows how
difficult it is at times
to tune in distant sta-
tions. All adjustments
must be exact. Only
one position on each
dial gives maximum
signal strength. The
greater the selectivity
of the set the greater
the need for close ad-
justment.

TINY-TURN makes
it easy to adjust the
dials to exactly the
right position. It has a gear ratio of 30
to 1. Signal strength is increased through
perfect tuning. Rotates in same direction

Price 75 cents

as dials. Can be disengaged leaving
dials free. Easily attached to any stand-
ard panel. Increases range and volume

and improves tone quality. Handsome

nickel and ebony black finish.

If your dealer cannot supply DUO-
SPIRAL or TINY-TURN
write us direct.

Maywood, lllinois
1300 First Avenue

Canadisn Representative
Perkins Electric Ltd., Montreal

Call
Letters
KUO
KUY
KWG
KWH

KYQ
KYW

K7ZM

. WAAB

WAAC
WAAD

. WAAF
- WAAM

WAAN
WAAW
WABB
WABD
WABE
WABH
WABI
WABL
WABM

WABN.
WABO
WABDP
WABQ

WABR
WABU

WABW
WABX
WABY
WABZ
WBAA
WBAN
WBAO
WBAP

WBAV
WBAX
WBAY
WBBD
WBBG
WBBH
WBBL
WBBP
WBBR
WBBT
WBRU
WBBV
\WBBW
WDBBY
WBBZ
WBL
WBS
WBT
WBZ
WCAD
WCAE
WCAG
WCAH
WCAJ

Power

& Wave

Name Location Length
Examiner Printing Co., San

Francisco, Calif. ............ 150—360
Coast Radio Co., El Monte,

Calif. .o v, 236
Portable Wireless Telephone
Co.. Stockton, Calif.......... 50—360
Los Angeles Examiner, Los An.

geles, Calif. ................ 250—360
Electric Shop. Honolulu, Hawaii 100—270
Westinghouse Electric & Mfg.

Co.. Chicago, IN............. 1000—536

Preston D. Allen, 13th & Frank.

lin Sts., Qakland, Calif. .... 100—360
Valdemar Jensen, 137 S. St

Patrick St, New Orleans, La. 100—268
Tulane University, New Or-

leans, La. .................. 400—360
Ohio Mechanics Institute, Cin.

\cinnati, Ohio ............... 25—360
Chicago Daily Drover’s Journal,

Chicago, Il ............... 200—286
I. R. Nelson Co., Newark, N. J. 250—263
University of Missouri, Colum-

bia. Mo. .........¢ . 0. uu... 50—254
Omaha Grain Exchange, Omaha,

Neb, e e 500—286
Harrisburg Sporting Goods Co.,

Harrishurg, Pa. ............ 10—266
Parker High School, Dayton,

hio ... oo i, 5283
Young Men’s Christian Associ-

ation, Washington, D. C...... 100—283
Lake Shore Tire Co., San-

dusky, Ohio ................ 10—240
Bangor Railway & Electric Co.,

Bangor, Maine ............. 100—240
Connecticut  Agricultural  Col-

lege, Storrs. Conn. .......... 100—283
F. E. Doherty Automotive &

Radio  Equipment Co., Sagi-

naw, Mich, ................. 100—234
Ott Radio, Inc., 1627 State St.,
LaCrosse, Wis, ............. 500-—244
Lake Ave. Baptist Church, Ro-

chester. N. Y. .............. 10—283
Robert F. Weinig, 522 Wooster
Ave.. Dover, Ohio..v........ 200—266
Ilaverford College Radio Club,

Haverford, Pa. ............. 50—261
Scott High School, Toledo, Ohio 50—270
Victor Talking Machine Co.,

Camden, N. 1. ............. 50—226
College of Vooster, Wooster,

Ohio ...vvvivnninennnnn.nn. 20—234
Henry B. Joy, Mount Clemens,

Mich. (near) ............... 500—270
John Magaldi, Jr., 813 Kimball

St., Philadelphia. Pa........ 50—242
Coliseum Place Baptist Church,

New Orleans, La. ........... 50—263
Purdue University, \Vest La-

fayette, Ind. ............... 250—283
Wireless Phone Corporation,

Paterson, N. J. ............. 100—244
James Millikin Uhtiversity, De-
catur, 1. .................. 50—27s
Worthant-Carter Publishing Co.

(Star-Telegram), Fort Worth,

Texas ...... e 750—476
Erner & Hopkins Co.. Colum-
bus, Qhio .................. 500—423
John H. Stenger, Jr.. 66 Gil-
dersleeve St.. Wilkesharre, Pa. 20—360
The Western Electric Co., New
York, N. Y. ............... 500—492
Barhev Battery Service, Rcad-
ing, Pa. ..., 50—234
Irving Vermilya, Mattapoisett,

Mass. .. eeiiien 500—248
J. Irving Bell, 1511 Gordon
St., Port Huron. Mich. ..... 50—246
Grace Covenant Church. Rich-
mond, Va, ................. 5—283
Pctoskev High School, Petos- .
key. Mich. ................ 100—246
Peoples Pulpit Association, Ross-
ville, N. Y. ... . ........ . 500—273
Lloyd Brothers, Philadelphia,

£b 0000800000006006906 6600000 5—234
Jenks Motor Sales Co., Mon-

mouth, Il ................. 10—224
Johnstown Radio Co., Johns-
town, Pa. .................. 5—248
Ruffner Funior High School,

Norfolk, Va., ............... 50—222
Washington Light Infantry,
Charleston, S, C. ........... 10—268
Noble B. Watson, 233 Towa St.,

Indianapolis, Ind. .......... 50—227

. & H. Radio Co., Anthony,

Kansas .......... 6000000000 100—254
D. W. May (Inc.), Newark,

NoJ i, 50—360
Southern Radio Corp., Char-
lotte, N, C. ................ 250—360
Westinghouse Electric & Mfg.

Co., Springficld, Mass. ...... 1000—337
St. Lawrence University. Can-
ton, N. Y. ................. 250—280
Kaufmann & Baer Co., Pitts-
burgh. Pa. ................. 500—462
Clgde R. Randall, 2813 Calhoun
St., New Orleans, La. ..... —268
Entrekin Electric Co., Colum.
bus, Ohio ........ovviiinnn. 100—286
Nebraska Wesleyan University,
University Place, Neb. ...... —283

. R . L
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‘FLAT Plates and the most perfect type of

206 First Street

HEATH

_/I Permanently FLAT

Plates

The well known
HEATH process of
stamping rotor
plates to lasting
flatness, makes the
new Heath a per-
manently satisfac-
tory instrument.

~

Geared Vernier

Ordinary ad.-
Justments re-
duced by separ-
ate geared ad-
justment to hair-
breadth distinc-
tion. We guar-
antee the Heath
Vernier Con -j
denser to be
more highly se-
lective tﬁan any
condenser em -
plo;in% a ver-

vhich a

nier w ctu.
ates ALL of the
plates,

Heath Radiant—

NON-DIELECTRIC
CONDENSERS

A new type of end plate which banishes
leakage and capacity effects, added to the
popular Heath features of permanently

vernier. These advantages of Heath con-
densers are the best guarantee of lasting
satisfaction.

PRICES FOR VERNIER CONDENSERS
With Dial Without Dial
3.00 4.33

No. 12AV 12 Plate...... $5.0
No. 24AV 24 Plate...... 5.50 4.85
No. 44AV 44 Tlate...... 6.50 5.85

Plain types in all sizes

Heath Sockets with the Exclusive
Shock Absorber Feature

Bakelite base into which re-enforced phosphor
bronze, self cleaning contacts are securely em-
bedded. Binding posts are slotted hexagon nuts.
HEATH Staondards of material and workman-
ship oo e Price 75¢

Heath Dials in Three Sizes

HEATH RADIO & ELECTRIC
MFG. COMPANY
Newark, N. J.

Exclusive Canadian Distributors
Marconi Wireless Telegraph Co., Ltd., Montreal, Canada
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Philco Batteryon Charge

o connect the battery to your receiving set,
ull out plug (2) from receptacle (3) of the Philco
OISELESS Charger and push into reeeptacle

(1). You can operste all Philco Radio Batteries

in the same convenient fashion.

Phileo Churger for 6-volt '*A’ batteries and all

‘B DALLETIES . . o o s a6 v o s oo e e w e 815
Phileo Charger for dry-cell tube ‘*A’* batteries
and all ““B’’ butteries . . « .« . o000 $9.75

Trices include plugs and receptacles (l),iZ)
and (3).

*“B*» Charging Panel ,......c...0. $2.76

Philco “B” Battery

Storage ‘‘B’’ batteries are esstntia) for clear
and distant reception. Philco ‘B’ batteries
Stay clean and dry.

With de luxe mahogany-finish case with
cover (4Bvolts) ... .. .ol ee $20.00
With handsome mahoganized case without

cover (48 volta) . ... ..o oo $16.60
Philco “A” Battery
For standard 6-volt tubes. Acid-tight

Elnss case. Built-in Charge Indicator.
Bice,, u o di g 3 b e B BE T e $16.00

Philco “A* Battery
Mshoganized case type for standard 6
volt tubes. Price ... .... $14.50 up.
Charge tester—permanently mounred in
filler cap—31 extra. Avoids fussing Witk
8 hydrometer.

A Phi Rechargeable

Philco Type UD44 — Price $8

“Dry-Cell Replacement” Battery

A Philco “dry-cell replacement” storage
battery gives better reception at much less
expense than dry cells even on dry cell tubes.
There is no appreciable drooping in reception
from the start to finish of a discharge.

Dry-cell voltage falls continuously from the
very day the cell is manufactured, whether it
is used or not.

Storage battery voltage stays within 12%
of maximum at all times and can be restored
to maximum at any time by recharging.

Recharging with a Philco NOISELESS
Charger means merely pulling a plug from
the radio socket and pushing it into the
charger socket. No wires to change. No
worry about getting positive and negative
mixed.

This Philco “dry-cell replacement” battery
has other big advantages. It hasa built-in
Charge Indicator that tells you at a glance

how far the battery is charged or discharged.
Exclusive acid-tight sealing makes it practical
for use inside radio cabinets.

It delivers strong, non - rippling current
without hum, roar or buzz — an absolute
essential for clear radio reception.

Like all Philco Rechargeable Radio Bat-
teries, it is Drynamic (shipped by the factory
dry but charged). Its life doesn’t start until
you or your dealer pours in the electrolyte.
You are sure to get a new, fresh battery.

This Philco Type UD44 operates either
UV199 or WDIt type tubes. It occupies
only the same space as three dry cells but
easily replaces six dry cells as used on multi-
tube receivers.

Philco also makes batteries of similar con-
venience and economy for storage battery
tubesandforyour automobile, See your nearest
Philco;Service Station, Radio or Music Dealer.

The Philadelphia Storage Battery Company, “Philadelphia

DRYNAMIC RADIO

eta UE sar. 06y
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RADIO WHOLESALERS
—Make certain yuur radio
gets give satisfactory
service by also wholesaling
Philco Radio Batteries.
Write for details.

959

BATTERIES

RADIO DEALERS L “a 35 Manal
It tells you all you want to know about radio batteries.
Just sign this coupon and mail to us.

Ce
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A New
Sensational
Improvement

for Your Radio!

HIS is more than a standard

loud speaker. It is a charm-
ingly mellow and clear musical in-
strument of exceptional perform-
ance; and in addition has exclusive
mechanical features which ‘make its
perfect operation merely a matter
of moving a lever.

Dual Action

Tuning and Amplifying off the
same Master Phone located in the

base of the Instrument No Head
Phones Needed!
Supersensitive

Stethoscope Attachment

such as Physicians use, .increases
the pleasure and satisfaction from
your Radio Set.

After tuning in with Stethoscope in
ears, one turn of the lever in the base
cuts off Stethoscope and operates horn.
No plugging in and out of the set;
no chance of losing volume when
changing from headset to horn, or dis-
turbing the dial adjustments and los-
ing station. Same lever also controls
the volume, from soft to loud, in both
Stethoscope and horn. Any number
of Stethoscope Attachments may be
used without putting extra tax on the
batteries.

The CHARMITONE LOUD
SINGER is a Real Musical Instrument
for the Radio; a beautiful ornament
for use with the most elaborate cab-
inet, and as practical as it is beauti-
ful.  One-piece horn, silver-plated
metal parts; best workmanship
throughout, and handsome, dark gray,
crystalline finish,

Made in two styles, see illustration
above. Extra Stethoscope Attach-
ments, complete, $1.50. .

Ask your favorite dealer to show
g?‘lj\l the CHARMITONE LOUD

R: or write us for more de-
tailed descriptive literature.

Dual Loud Speaker Co.
210 West 54th St., New York

Power
Call & Wave
Letters Nate Location Length
WCAK  Alired P, Daniel. 2504 Bagby
St., Houston, Texas ........ 10—263
WCAL St. Olaf College. Northfield,
Minn, ... 500—360
WCAO The Sanders and Stayman Co,,
Baltimore, Md. ............ 50—360
WCAP Chesapeake & Potomac Tele .
phone Co.. Washington, D, C. 500—469
WCAR Southern Radio Corp. of Texas, ¢
San Antonio. Texas ......... 100—360
WCAS W, Hood Dunwoody Indus- ;
trial Institute, Minneapolis, :
Minn, ..o, 100—280
WCAT  South Dakota State School of
Mines, Rapid City, S. D...... 50—240
WCAU Durham & Co,, Philadelphia, '
3t 5600 68600660 000000000000 250—286
WCAV J. C. Dice Electric Co., Little :
Rock, Ark. ................ 10—360
WCAX University of Vermont, Bur- .
lington, Vt. .......... ...... 50~-360
WCAY Milwaukee Civic Broadcasting '
Station, Hotel Antlers, Mil-
waukee, Wis. ............ ... 250-—266
WCBA Charles W. Heinbach, 1015
Allen St., Allentown, Pa. .. 10—280
WCBC University of Michigan, Ann
Arbor, Mich. ............... 200—-280
WCBD  Wilbur G. Voliva, Zion, Ill..... 500—345
WCBE  Uhalt Radio Co., New Orleans, .
T 5—263
WCBG  Howard S. Williams, Pascagou-
la, Miss. (portable) ......... 10—268
WCBH University of Mississippi, Ox-
ord, Miss. (near) ......... 10—242
WCBI  Nicoll, Duncan & Rush, Bemis,
Tenn, ..., 50—240
WCBJ J. C. Mans, Jennings, La..... 10—244
WCBK E. Richard Ilall, 2801 Central
' Ave.. St. Petershurg, Fla. .. 500—266
WCBI. Northern Radio Mig. Co., Houl.
ton. Me, ................... 50—280
WCBM  Charles Schwarz, Charles and
Nortlt Aves., Baltimore, Md. 50—229
WCBO Radio Shop (Inc.), Mempbhis,
Tenn. .. 20—250
WCBQ  First Baptist Church ille,
CNN. i, 100—236
WCBR Charles H. Messter, Providence,
R. I. (portable) ............. 5—246
WCBT Clark University, Worcester,
Mass. ..ot i e, 250—238
WCBU  Arnold Wireless Supply Co., Ar.
nold, Pa. ......... ......:.. 350—254
WCBV  Tullahoma Radio Club, Tulla.
homa, Tenn. ................ 10-—252
WCBW  George P. Rankin, Jr., and
Maitland Solomon, Macon, Ga. 10—226
WCBX Radio Shop of Newark, Newark,
N T, 100—233
WCBY Forks Electrical Shop, Buck Hill
Falls, Pa. .................. 10—268
WCBZ Coppotelli Brothers Music
House, Chicago Heights, Ill... 50—248
WCK Stix Baer & Fuller Dry Goods
Co., St. Louis, Mo........... 100—360
WCX The  Detroit Free Press, De.
troit, Mich. ................. 500—517
WDAE Tampa Daily Times, Tampa,
B 006 000000 00000003 00080 250—360
WDAF Kansas City Star, Kansas City,
Mo, oo iiiiiiiin,, ... 500—411
WDAG J. Laurance Martin, Amarillo,
TeXAS .. evutieiinneinnnn.. 100—263
WDAH Trinity Methodist Church .
(South), El Paso, Texas..... 50—268
WDAR Lit Bros., Philadelphia, Pa..... 500—395
\WDAS Sam Waite’s Radio Shop, Wor-
cester, Mass. ............... 10—360
WDAU Slocum & Kilburn., New Bed-
ford, Mass. ................ 100—360
WDAY Radio Equipment Corp., Fargo,
ND oo, 50—244
WDBB A. H. Waite & Co., Taunton,
Mass, . ...oiuiiiiiniennnn., 10—229
WDBC Kirk Johnson & Co., Lancaster,
Pa, o 50—258
WDBD Herman E. Burus, Martinsburg,
W. Va, oo iiiinn,, 5—268
WDBF Robert G. Phillips, Youngstown,
L 50—246
WDBH C. T. Sherer Co., Worcester,
Mass. .........o0ivienenn.... 100—268
WDBI Radio Specialty Co., St. Peters-
burg. Fla. ................. 10226
WDBJ Richardson-Wayland Electrical
Corp.. Roanoke, Va.......... 50—229
WDBK M. F. Broz, Furniture, Hard-
ware & Radio Co., Cleveland
hio ........c.o i, 100—248
\WDBN Maine_Electric Light & Power
Co., Bangor, Me. ........... 5252
WDBO Rollins College, Winter Park.
Fla. ....ooviiiiiii.. 50—240
WDBP Supecrior State Normal School,
Superior, Wis. ............. 50—261
WDBQ Morton Radio Supply  Co..
Salem, N. J. .............. 10—234
WDBR Tremont Temple Baptist Church,
Boston, Mass. .............. 100—256
WDBS S, M. K. Radio Corp.. Dayton,
Ohin ..o L L, 5—283
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For Every Radio

Requirement—

—there is a proper

FAHNESTOCK Clip

AHNESTOCK solderless connec-

tors are made in 47 styles and

sizes designed to cover a multitude
of requirements and are in every case
undoubtedly the best for the particu-
lar need.

The display case illustrated contains
14 varieties, which have been proven
by past sales the most popular with
the radio buying public. VWide awake
dealers everywhere are enjoying in-
creased business by installing these
display cases, which show the prospec-
tive purchaser instantly the type of
connector best suited to his needs.
PRESES, -
nent o Improved
Ground Clamp
Equipped with
Fahnestock Patent
Wire Connectors
Easily Attached.

No Soldering—
For Radio Use Only

ASK Your Dealer to tell you about

the FAHNESTOCK Antenna

Connector, which assures a Perfect
C on nection.

None genuine without our stamyp

FAHNESTOCK
ELECTRIC CO.

LONG ISLAND CITY, N. Y.

VaCUUM TUBES
REPAIRED

WD.11, WD-12, $2.oo

Quick service. All tubes repaird by us
guaranteed to work as good as new.

Send your dead tubes. All you pay is $2.00
plus Postage to Postman.

THOMAS BROWN CO.
511-519 Orange St., Newark, N. J.

UV-201A, UV-199,

And others for

% 1 .-  GUARANTEED
o‘tﬁ RADIO PRODUCTS
Coto-Coil Co.

“Built First to Last” Providence, R. I.
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THIS BATTERY WILL
MATERIALLY REDUCE
YOUR OPERATING
COSTS ON HEAVY
CURRENT SETS

Stands up to heavy duty

ThE new Eveready 45-volt heavy duty “B”
Battery (No. 770) is made to stand up and
deliver the large plate current required by
multi-tube receiving sets. Extra large power-
ful cells, packed with the famous Eveready
vim and vigor, give longer life on'severe
service. For “B” Battery economy use the
Eveready 45-volt “B” Battery No. 770 on
receiving sets using four or more tubes and
operating at 90 volts or more, and all power
amplifiers. There is an Eveready Radio
Battery for every radio use. Buy them from

your dealer.
Manufactured and guaranteed by

NATIONAL CARBON COMPANY, Iwnc.

Headquarters for Radio Battery Information

New York San Francisco
Canadian National Carbon Co., Limited, Toronto, Ont.

eVEREADY

Radio Batteries

—they last longer

www americanradiohistorv com

NEW!

Eveready Heavy Duty '‘B”
Battery. 45 volts.” Three Fahne-
stock clips. Length, 8 3/16
inches: width, 4 7/16 inches;
height, 7 3/16 inches; weight,
1334 pounds.

Price $4.75

No. 772
Vertical 45-volt, large
size *‘B" Battery
Price $3.75

No. 7111
Eveready Radio
“A” Dry Cell
Specially
manufactured for
use with dry cell
tubes

Price 40 cents
N —
No. 764
Vertical 22 %4-volt
«B»” Battery
Price $1.75

No. 766
Eveready “B”
2214 voits. Six

Fahnestock spring
clip connectors
Price $2.00

7. 3



www.americanradiohistory.com

962 Radio News for December, 1924

Power
- - Call & Wave
- Letters Name Location Length
WDBT Taylor's Book Store, Hatties-
Dong, Miss: seivii smsesn. 10—236
WDBU Somerset Radio Co., Skowle-
gAn,. Me, wit.pimvrnemes npon 10—258
WDBYV  Strand Theater, Fort Wayne,
B i | B AR A B vomn 100—258
i WDBW The Radio Den, Columbia,
B TEN. s sasceinns insid-mye 20—~-268
o —O— WDBX Otto Baur, 138 D\cl\man St
New York, N. Y............ §5—233
. WDBY X(o:rth Shcore Congrcgatlonal
——O— - ~O-+ hurch, Chicago, Ill......... 500—258
4 WDBZ Boy Scouts of America, Ulster
County Council, Kingston,
P P I Y 5—233
WDM The Church of the Covenant,
Waslington, D. C. .......... 50—234
WDZ J. L. Bush, Tuscola, IIl.. 10—278
Lo WEAA Frank D, Fallain, Police Build-
ing, Flint, Mich..\.unnn.. ... 50—280

WEAF  American Telephone & Tele-
graph Co., New York, N. Y...1000—492
WEAH Wichita Board of Trade Wich-

ita, Kan. ............co.uu.. 50—280

agr . WEAI  Cornell University, Ithaca. N.Y. 500—286
WEAJ  University of South Dakota,

—u Vermillion, S. D. ........... 100—28.
WEAM Borough of North Plainfield,

— North Plainfield, N. J...... 150—28¢

WEAN  Shepard Co., Providence, R. T. 100—273
WEAQ The Ohio State University, Co-

lumbus, Ohio . luas isssamsss; 500—360
WEAP Mobile Radio Co., Mobile, Ala, 100—360
WEAR Evening News Publlshmg Co,,

Baltimore, Md._ ~wibasmanshas 50—261
WEAU Davidson Bros. Company, Sioux
City, Towa ................ 100—275

WEAY TIris Theatre. Houston, Texas. 500--360
WEB Benwood Co.. St. Louis. Mo... 100—273

I you want a Loud Speaker which brings WEBA The Electric Shop, Highland
ew in volume so that you don’t have to Park, INW i e o 16000 o8 prot 15—233
strain  your cars to hear it—which in WEBC Walter C. Bridges, Superior )
spite of its power does not distort but Wis. T T q0—242
makes Radio reception a musical and artis- WEBD  Electrical .E.qluip.u.lex-léi Se.r.\'lic.e
tan ar O tic pleasure—which is sensitive to every Covy Waderson: ad: 10—246
tone so that a piano sounds like a2 piano | WEBE Rov W. Waller Cambridge,
° and not like a tin pan—wlich is so beau- Ohio ’ [ 10—248
' tiful that it harmenizes with any surround- WEBH Edze\\'at.e.r‘ ¢ Beach H.o.t;:f * Co -
ua lty s ings, this new Holtzer-Cabot National is the Chicago, Tl 1000370
Loud Speaker for you. Furthermore, its WEBI  Walter GlbbonsSallsburv N
price—$12.00—has established an entirely Md. : 242
only new standard of value in Radio. WEBJ Thll‘d AveR\CoI\chork —
..................... 500—273
WEBK Grand ‘Rapids Radio Co., Grand
00 Rapids,  Michd g4paissssk bfed 20—261
WEBL R. C. A.. United States (port-
) abled 100226
WEBP Spanish Fort Amusement Park,
New Orleans, La........... 50—230

WEBQO Tate Radio Co., Harrisburg, TlIl. 10—226
WEBR H. H. Howell, Buffalo, N. Y. 15—240
WEV Hurlburt-Still  Electrical Co.,

Houston, Texas ............ 100—263

WEW  St. Louis University, St. Louis,
Mo.

................... 100—280
WTFAA The Dallas News, The Dallas
Journal, Dallas, Texas....... 500—476
WFAB Carl F. Woese, 802 McBride
Dept. R. N. St., Syracuse, N. Y......... 100—234
WFEFAM Times Publishing Co., St.
’ ~ Clotdy Minm., e s - mgmog o g 10—273
E! THE HOLTZER-CABOT ELECTRIC CO WFAN Hutchinson Flectric Service Co.,
125 Amory Street 6161-65 South State St. AWFAV  University D,f Nebraska, Lin-
BOSTON CHICAGO Colin NWb; Neoiesinannoais) 250—275

WTEFBB Eureka College, Eureka, Ill.. 50-—240

WFBG William F. Gable Co., Altoona,
Pan v we g gt . 518 pres en . 100—261
WFBH Concourse Rarho Corp.,, New
Yorkyg Nk Y. s aaah alc i Ml 500—273
WFBI  Galvin Radlo Supply Co., Cam-
den; NG f's @ g v owrems ¢ & 26 a0 100—236
\ WFI Strawbridge & Clothier, Phila-
BUSINESS ES*‘BL'SHE" delphia, Pa. ......ooiiiiinn 500—395
WGAL Lancaster Flec. Supply & Const.
Co., Lancaster, Pa. .......... 10—248
WGAN Cecil E. Lloyd, 216 W. Romana
St., Pensacola, Fla. ........ 50—360

WGAQ Youree Hotel, Shreveport, La. 150—252
WGAZ The South Bend Tribune, South

Bendyg Ind: . vk b sboansa s 250—360
WGI American Radio_ & Research

Corp., Medford Hillside, Mass. 100—360

WGL Thomas F. J. Howlette, 2303
N Broad St., Philadelphia,

‘“The Crystal With the
Power of a Tube”
States One Satisfied User of FOR QU ICK SELLING 0 '1- ST 1388_53;'
T H E A% O N D E R WGN Drake ot: ] 1ol:]ceago, —
A- CRYSTAL KITS WOR  Tederal Teleghone Mig Co,

wWGY General Electric Co., Schenec-

“Far_superior to the ordinary l:ind. More than warth tady, i Yswisam oib 2 easisaa s 1000—380
the difference in price.””—T. H. M., San Francisco. RA D I 0 PARTS WHAA State University of Iowa. Towa
RS City, TOWR +rverereennnnnns 100—484
is the fastest selling article of its kind on_the M > University, Milwau
g:lrll;g't_n'a—l'us in Radio & Electric, San Francisco, WHOLESALE ONLY K WHAD k;;ré(zu\e;v_ties. m\ersn,l\\ - 100=o
50c Each P‘fsfpmd’ 60? C. 0. D. WHAG TUniversity of Cincinnati, Cin-
Dealers Write for Discounts HAROLD M SCHWAB, INC. cinnati, Ohio ............... 100—222
California Radio Minerals i 3 W & WHAK Roberts Hardware Co., Clarks-
Harry Grant. Jr. S5 VESEY ST., DEPT. burg, W. Va. jsopy —wrsevy 2uee 15—238
904 Oak Grove Ave. NEW YORK CITY, N.Y. - WHAM Uuniversity of Rochester, Roch-
Burlingame, California y s e T R e | ester, L Y. anin s snmbentind b 100—283
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Science Finds Perfect Loud Speaker
in This Beautiful _ AR
Table Lamp

Nothing like this marvelous
Radialamp has ever before been
devised. It combines perfect
radio tone production with an ar-
tistic home fixture of unusual
beauty and charm. A demon-
stration at your dealer’s will de-
light you. Or we'll gladly send
complete descriptive literature.
Simply mail the Coupon.

Attach In An
Instant

Stmply attach the
Heht cord of Radia-
lamp to any socket and
switch on light. The
result is a soft. rest-
ful. mellow glow. Then
attach Radialamp zo
your recelving set. as

OU may have the finest
radio set money can buy.
You may have tried about

every kind of loud speaker—
box, cabinet, and the old horn

Manufactured  under
U. 8. Patents Nos.
1,185,987, 1,272.843.
?ther Patents Pend-
ng.

N By | Zaenior the ciear:
types. Buta delightful surprise ew T e
. s pe o .~ | flawless tone rebrodue.
awalts you lf you have not seen Sc]entlflc @yll!’!'{n ; ___// Elm#mwn’reqﬁ‘i’r:r:
and heard that marvelous new  pooiures i e no “adjustments {9

invention—the Radialamp.
This amazing twin-arrange-
ment, which has created a sen-

sation among radio-
lovers in New York
and elsewhere, of-
fers t wo astonish-
ingly big values in
one. It combines the
perfect loud speaker
—the last word in
radio tone reproduc-
tion—with a library
lamp of artistic
beauty and charm.
And the price is no
more than if you

bought either a loud.

speaker or a library
table lamp separate-

ly.

User Praises
Radialamp

“We have had a few nice
days in the last two weeks
or enough to demonstrate
that you have not exag-
gerated any when saying
your Iamp speaker was the
best in the world. I would
not take a hundred dollars
for mine. if I could not
get another. Every one
who has seen and heard
it are loud in their praise
of same.’
W. R. COOPER
Bishop Apts.,
P. 0. Box 72
Easton, Pa.

—_—

And this is but one of the

many enthusiastic letters
received.

The Radialamp is an incom-
parably better speaker because

it is constructed ac-
cording to the most
recently discovered
scientific principles.
From the perfected
loud speaking unit
concealed in the
base of the lamp,
the tone is amplified
through the tapered
tone chamber in the
stem to the “sound
mirror” in the top of
the shade. Here the
sound passes
through the warm,
dry air of the light

globes and is deflected by the
On Sale At Leading Radio Dealers

TRADE M

ALAMP

LOUD SPEAKER

www americanradiohistorv com

specially constructed parch-
ment shade. The result is an even-
ness, a purity, a clear, human tone
found in no other type of loud speak-
er. You can keep your receiving set
in a separate room if you wish to—
connecting it by a long wire with
your table lamp.

But to fully appreciate how won-
derfully successful this unique com-
bination is—both as a loud speaker
and as a permanent, artistic, useful
fixture in your home—you should
see the Radialamp for yourself. Step
in at your dealer’s today, and ask for
a demonstration. Or if he hasn’t it,
mail the coupon for free descriptive
literature. This will place you under
no obligation. So act at once—right
away.

Radiolamp Company
Dept. 112
334 Fifth Avenue, New Yoérk

E---------------------------
I RADIOLAMP CO., Dept. 112,

: 334 Fifth Ave., New York.

1 Please send me at once complete in-
1 formation about the Radialamp loud
1 speaker.

1

1 J

: NAME v veveeroerosssssnsceasassssasaas
: AdAress v.eeeeeceonaasanossrenicionans
8 City cvvvennieaninnnen, State...oovueese
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L Power
Call & Wave
Letters Name Location Length

~ v WHAR Seaside Hotel, Atlantic City,
A B o EonnaAcn 060800000000 100—275

WHAS Courier-Journal and Louisville
o Times, Louisville, Ky. . esees 500—400

WHAV  Wilmington Electrical Specialty
Co., Inc., Wilmington, Del... 100—36C

WHAZ Rensselaer Polyiechnic Insti-

tute, Troy, N. Y. ........... 500-—380
WHB Sgecne School Co., Kansas 0041
ity, Mo, .................. —411
= WHK Radiovox Co., Cleveland, Ohio 100—283
WHN  George Schubel, Loew’s State
Theatre Bldg.,, New York,
N.Y. oot iiiinnninn,.. 500—360
WHO  Baukers Life Co., Des Moines,
Towa ... i, 500—526
- WIAB Art A. Johnson’s Garage, Rock-
\ ford, Ill. .........oviunn... 50—252
31 WIAC Galveston Tribune, Galveston,
. ] - Zl/[ TeXAS teuneeininnnannnn.. 100—360
&!7/22(2 et A - Unus‘ua otume WIAD Howard R. Miller, 6318 N,
q F. - S d b WIAK ]Parklgve"k Philacdclph(i)a, }l’a. 100—254
o 1 ournal-Stockmman Co., Omaha,
a(éUd\S})ed]@rl ecure Y Neb. Bt o e, 25027
. | e 9 f WIK K & L Electric Co., McKees.
QWithth | =" Scientific Sound i g e S 100—234
. = //\) 7[7 Z‘ s WIgB gimbel BroEs., I’hi];::dclpllx‘ia, l;a. 500—50v
w. merican Elcctric Co., Lincoln,
Giant Joice . el lection. JAB  Aperican Eldtric Co, Lincln, -
¥ WJAD Jackson’s Radio Kugineering

Laboratories, Waco, Texas.... 150—360

$Q 00 ;
WJAG The Norfolk Daily News, Nor.
folk, Neb. ................. 250—283

e , Neb.
l 5 . h S h (4 l‘ - WJAK Cli(’fjord L. White, Greentown, »s
Ind. ............ ... ...... 30—254
-a’z‘ i ‘ )’ z l/ 12 l‘; WJAM D. M. Perham, 332 Third Ave.
l C e W., Cedar Rapids, Jowa.... 20—268
WJAN  Peoria Star, Peoria, Il........ 100—281

Polent opphes ':t_ :

o . WJAR The Outlet Co., Providence,
AS excellent accoustics carty a man’s normal speaking WIAS P‘R' bI' i Ratio” Sancis G 500—360
8 . ttsburg] 1 i
voice to the far corners of a vast cathedral through voice- Pittsburgh, Da. . PP Co. 500—286
. o WJAX Unjon Trust Co., Cleveland,
reflection on a sounding board— ORIO .+ eveeensrnrnnernnnins 500—390
WJAZ Chicagt}]i[{adio Laboratory, Chi- 20
. . CIN L —26%
Just so, sound is skillfully reflected from one tonal chamber WJD D:.%?Z.m University, Granville, .

. : - 0 it i) 10—220
to another in the small Reflectone whose unique construction &”J{VD %doocsehem’ Mooseheart, Tii. 500—st
also eliminates distortion and amplifies the sound—big. Wz =& ft L i

iful. hiehl lished terial si lati WKAA HE F.CP;ar, I%-Hfld Sci'ond Ave. e
1 olisned material simulatin -» Ledar Rapids, Iowa..... —278
Ma.de from a beautifu Y galy p . . g WKAD Charles Looff (Crescent Park),
tortoise shell, Reflectone has engaging charm, besides the WKAF wEagt irt:ixfldesnce,lR.CI.. co.. 20240
0 - . Radio Supply Co .
llness preferable for home ornamentation. ita Falls, Texas............. 100—360
it p WKAN Uﬁited Battcr)‘:‘l Servic ,
. o H ontgomery, X 15—226
At your dealers, otherwise send purchase price and you will &/’Eﬁg ’li“ff‘ ‘év F;g“ft’PCmnston’ Rs' T so_a28
. o Y adio Corp. of Porto Rico, Sa
be supplied postpaid. Juan, Porto Rico ... ... " 100—360
WKAR I\Iléchigi::l Agricl{}tu;e College,
. O] . . ast Lansing, Mich.......... 500—280
Write for descriptive circular. WKAV  Laconia Radio Club, Laconia,
. CH D 50—254
WKBF Dutee V. Flint, Cranston, R. 1. 500—236
RICE & HOCHSTER WKY W. K. ¥. Radio Shop,” Okla.
h PI N York Cit WLAH Shoma] (‘I‘irt)',dOklai Jgngnauos 100—360
i e ew or 1 amue oodworth, 267 Brown-
134 was lngton el y ell St.,, Syracuse, N, Y...... 100—234-

WLAL  Naylor Electrical Co., Tulsa,

Oi\'la. ..................... 100—360
WLAP W. V. Jordan, 306 W. Breck.

enridge St.. Louisville, Ky... 20—286
WLAX  Greencastle Community Broad-

casting Sta., Greencastle. Ind. 10—231
WLBL Wisconsin Department of Mar-.

kets, Stevens Point, Wis..... 500—273
WLS Sears, Roebuck & Co., Chicago,

0 e B R B 0600600080 0ho0aEA 500—345
WLW Crosley Radio Corp., Cin-

cinnati, Ohio .............. 500—423
WMAC C(Clive B. Meredith, Cazenovia,

N.Y. oo 100—261

WMAF Rot'md'Hi]ls Radio Corp., Dart-
. \“——m mouth, Mass. .........,. 100—500—360
WMAH G&n%ral
e

THE § fMIDGET LOUD SDEAKER WITH THE GIANT VOICE

Supply Co., Lincoh,

. B 000000 00ABEEA06aEhHeE 100—254
SEND FOR YOUR FREE COPY 24 Pages OUR NEW 2400 Ttems WMAK Lfckllgort B&ar({( of Commerce, -
ockport, N. Y. ............ 500—273
CATALOGUE WMAN  First Baptist Church, Colunibis, °
; Juls1' OFF r1'ME Pnsifs p Ohio ...................... 10—286
t co 1k i : i i fex
T E s T E D H O O K - U P S })ﬁlbl}gll:.::l“sunfl "l"{;lllt‘tﬂ‘ills s;)r'l)cesn ao?nwmate:laalm:‘m- abr::l;l‘lfzg ‘VL[AQ CIhll]cago _Daxly News, Chxc-tgo, 500—448
all the latest circuits such as WMAV Al b ot Pl o h o I “““ A N
ITTED BY USERS OF QUR | | StrerHeterodsne - Teledyme burn, Ala. s o 500250
SUBMITT Uhrnd};}e . (‘:iockadﬂy Superdyne WMAY Kénhgsﬁighgay LPrcle[) y terian o
= eutrodyne urch, St. Louis, Mo.....,. 100—280
== WONDERFUL Harkness Reflex WMAZ Mercer University, Macon, Ga. 100—261
F.ﬂr h TRANSMITTER Erla Reflex WMC L%mmercml Appeal, Memphis, e
i e R and many others AR R CE L LR LR R T TP —
M‘Q . ‘o WMH  Ainsworth-Gates Radio Co.,
Qe 't:-% BUTTON FOR LOUD "nh{-d o et esial many WMU  pliginat Oio Lo 750309
i 1 i - such as 0 ¥ 9 oy
il SPEAKERS Litz Wire. Screws. Brass Rod. Washington, D. C. _..... . 100—261
. ;’wlﬁé" %nlra'\siunt: letnl::' WNAC Shepard Stores, Boston, Mass.. 100—278
. 5 3 r iversity .
Pnce $l.00 AMPLIFICATION f":?’t" Rw'?"; cnou;“"ch;i WNAD t{::nersghaof Oklahoma, Nor S
avite Resistances, 5 5 00000 Peereieeans .
PAID i hundreds of oth WNAL Omaha Central High School,
wl':hoslrrmuletlus AND EXPERIMENTS ivr’n;:rt::td ltel::s." s O other Omaha, Nebr. ... ......... 20—258
Send 10c and we will send you WNAP Wittenberg College, Springfield,
TLA one of these Catalogs. 10c re- Ohi0 ..ierunrrrnsrnnnnns, 100—275
S el ET RS WNAR  First Christian Chureh, Butler,
K. ELECTRIC CO. SIMPLEX RADIO SALES CO. Mo. 1rvunnnr.] e e 20—231
1804 Lafayette Ave., St. Louis, Mo. WXNAT Lennig Bros. Co., . Philadel.
15 PARK ROW NEW YORK : phia, Pa. ...l 100—360

wwWw americanradiohistorv com
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Super-
Zenith
VI1

e ——

for péople who take pride in their homes

ONE glance at the new Super-Zenith and you are instantly
impressed with the sheer artistry of its design, the excel-
lence of its craftsmanship, the superb beauty of its finish—
you know that within its case is a receiving set capable of
the most extraordinary performance—a receiving set entitled
to the place of distinction in the finest home.

Radio enthusiasts: Note that the new Super-Zenith is NOT
regenerative. It is a six-tube set in four different models
ranging from $230 to $550, with a new, unique and really
different patented circuit controlled exclusively by the Zenith
Radio Corporation. Amplification is always at a maximum
in each stage for any wave-length. The Super-Zenith line
is not affected by moisture. For the first time, you have
here a set that—

1 —tunes through everything and selects the station you really want.

2—requires only two hands-—not three —to operate.

3—brings in each station at only one point on the dial.

4 —affords such mathematical precision and simplicity that you can
run over the entire dial in 13§ minutes and pick up more stations
with greater clarity and volurmne than any other set on the market.
Direct comparisons invited.

Write for the name of the nearest dealer from whom you
can obtain a demonstration of this outstanding marvel of the

radio world.

Dealers and Jobbers: Write or wire for our exclusive territorial franchise.

Zenith Radio Corporation

Eastern Office: Executive Offices:

1269 Broadway, New York 332 South Michigan Ave:, CHICAGO

ZENITH — the exclusive choice of MacMillan for his North Pole Expedition
— Holder of the Berengaria Record

www americanradiohistorv com

'é‘ Super—Zenith VII (Not regenerative)—6

tubes—2 stages tuned
frequency amplification—detector and 3 stages audio
frequency amplification. Installed in a beautifully fin-
ished cabinet of solid mahogany—44% inches long, 16X
inches wide, 105 inches high. Door panecls inlaid.
Slanting panel of sheet bronze, mahogany finish, with
scales and indicators in metallic relief. Gold plated
pointers, to prevent tarnish. Compartments at either
end for dry batteries. Can be operated on either wet or
dry batteries. Either inside or outside an-
tenna. Price (exclusive oftubes and batteries) $230

Super-Zenith VIII Same as VII except—

built with mahogany
legs of well-proportioned appropriate design, convert-
ing mode!l into console type,
Price (exclusive of tubes and batteries)......... $250

. 3 Same as VII except — built
super Zenlth IX with legs and additional

compartments containing built-in Zenith loud speaker
on the one side and generous storage battery space on
the other.

Price (exclusive of tubes and batteries)......... $350

super_zenith X Contains two new features

superseding all receivers.
1st—Built-in, patented, Super-Zenith Duo-Loud Speak-
ers, (harmonically synchronized fwéin speakers and
horns) designed to reproduce both high and low pitch

tones otherwise impossible with single-unit speakers. °

2nd—Zenith Battery Eliminator, distinctly a Zenith
achievement. Requires no A or B batteries
or charger. Price {exclusive of tubes)............ $550

Zenith Radio Corporation
Dept. 12B
332 South Michigan Avenue, Chicago, lllinois

Gentlemen: Please send me illustrated literature giv-
ing full details of the Super-Zenith. -

Name
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Adopted by Leading Manufacturers

Manufacturers

who desire to build qual-
ity inte their products
and who insist on sheed
and economy in their
plants should write our
nearest office for_comnlete
informatton on Spaulding
Bakelite-Duresto.

Factory: Tonawanda. N. Y.
Sales Offices: Warehouses

484 Broome St., N. Y. C.
659 W. Lake St.. Chicago
141 N. Fourth St.. Phila,
15 Eikins St., Boston,
10 B. Fourth Strect,
Los Angeles.
17}? ﬂecond Street. San
500 Filat Nation-l Bank
Bldg., Milwaukee.

'l‘HE unqualified endorsement of these leading radio manu-
facturers is in itself the greatest recommendation of Spauld-
ing Bakelite-Duresto quality.

These men know bakelite. They know quality depends solely
upon manufacture. They know by actual experience that
Spaulding Bakelite-Duresto panels possess high dielectric prop-
erties and great strength; that it drills, saws, engraves without
chipping; that it will not warp; that it retains an everlasting
lustre.

For efficiency and lasting beauty, you should use Bakelite-Duresto.
Your dealer can furnish standard sizes, individually packed in
Spaulding envelopes, special sizes to order. Look for Bakelite-
Duresto panels on the sets you buy.

Write nearest office for descriptive circular -

SPAULDING FIBRE COMPANY, INC., TONAWANDA, N. Y.

BAKELITE-DURESTO

Panels - Sheets - Tube - Rods

Complete catalogue just out.
Right up to the minute.

Nationally advertised and
most wanted sets and parts.

Wyrite for copy and most

. liberal dealer discounts.

P
Discounts
OnStandard
QualityParts

Every dealer and builder of

sots for resale purposes should
have our big bargain catalog
showing hundreds of standard
radio parts. kits and knock.
down sets. Same day ship-
ments. Write for free catalog
now on your letterhead.

1FAWILAIESE

CIIDED | Special
SUPERAERIAL 200 e e emna. Estreme power,

uality, distance and long life. Wonderful advance over

?ﬂf’t‘yé’e, Users are dellghtled alndo-mued All dlagrams and
lnformauon for only

deuned MILTO 7 Water Stceet, Boston, Mass.
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WSAC
WSAD
WSAT
WSAJ
WSAP
WSAR
WSAU

Radio News for December, 1924

Name Location

Henry Kunzmann, Box 167,
Fort Monroe, Va...........
Dakota Radio Apparatus Co.,
Yankton, S. D. .............
Ci\tly of New York
Page Organ Co., Lima, Ohio. .
Midland College, Fremont, Neb.
Tyler Commercial College, Tyler,
[ < T
Southern Equipment Co., San
Antonio, Texas .............

- Ervms Electrical Co., Parsons,

Vaughn Conservatory of Music,
Lawrenceburg, Tenn. .......
I%flmy P. Lundskow, Kenosha,

G., Erie, Pa, ...............
V\I{?odmen of the World, Omaha,
Franklyn J. Wolff, 600 Ing.

ham Ave,, Trenton. N.
The Palmer School ' of Chiro-

practic, Davenport, Towa.....
Iowa State College. Ames, Iowa
John Wanamaker, Phila..
Western Radio Co., Kansas Clty,

Missouri  State Marketing Bu.
reau, Jefferson City, Mo....
Pennsylvania State College,
State College, Pa. ..........
Donaldson Radio Ceo., Okmul.
gee, Okla. .......... 95
Doolittle Radio
Haven, Conn.
North Dakota Agricu'tural Col.

Power
& Wave
Length

100—244
50—266
15—280
10—360

500—385
15258

200—360
50—229
50—242

500—526

500—240

500—434
500—360

. 500—509

500—360
! 500—405

. 500—441

500—283

.. 100—360
w
100—268

lege, Agricultural College, N.D. $0—283

Allgerbach & Guettel, Topeka,
Ward Battery & Radio Co., Be-
loit, Kan. ......cooiniennnn.

Horace ‘A Beale, Jr., Parkes-
burg, Pa. ...v.veiieiniinine
Gish Radio Service, Amarillo,
Texas .\...ovvvvvvnerinn.n,
Moore R1dm News Station,
Springheld. Vt. .............
S(a):;ldusky Reglster, Sandusky,
Electrical Equipment Co., Mi-
ami, Fla. ..................
Scranton Times, Scranton, Pa.
Calvary Bantist Church, New
York. N. Y. ........coouuun
West Texas Radio Co. (Abilene
Daily Reporter), Abilene, Tex.
PrinceW alter Co., Lowell,
Mass. ......oeiiiininiinaa,

Ca]umet Rainho Broadcasting
Co., Chicago. IN. ...........
The Radio Club, Laporte, Ind.
Northern S*ates Power Co., St.
Croix Falls, Wis, ...........
Lombard College, Galeshurg, Ill.
Black Hawk Electrical Co.,
Waterloo, Iowa ............
St. Louis Radio Service Co.,
St. Louis, Mo.
Anﬁoch College, Yellow Springs,

Immanuel Lutheran Church,
Valparaiso, Ind. ............
Radiq Corp. of America, Wash-
ington, D. C. ..............
Doron Bros. Elec Co., Hamil-
ton, Ohio ..........evvuunn.

Union College, Schenectady,
N. Y.

Cxty of Dallas Police and Fire
Signal Dept., Dallas, Texas.
Tarrytown Radio Research Lab-
oratory, Tarrytown, Y..
South East Missouri State
Teachers College, Cape Girar-
deau, Mo, «.ovevnievrnnanns
Clemson Agricultural College,
Clemson College, S. C.......
J. AI Foster Co., Providence,
Umted States Plagmg Cards
Co., Cincinnati, Ohio .......
Grove City College, Grove City,

Seventh Day Adventist Church,
ork, N. Y.............
Doughty & Welch Elec. Co.,
Fall River, Mass. ...........

Camp Marienfeld, Chesham,
N. H.

100—275
10—236
10—286
10—--273

500—360

100—234
50—275

5—240

100--283
100—280

100—360
100—360
100—266
100—248

500—448
10—224

100—248
100—244

10—236
10—360
100—242
10—238
100—268
500—278
500—469
200—360
500—360
500-—360
30—360

. 500—273

100—360
500—360
100—261
500—309
250—360
250—263
100—254

10—229
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WORKRITE AIR MASTER
A 5-tube Neutrodyne Set
Encased in genuine brown mahogany
cabinet with graceful sloping panel.
Almost identical with WorkRite
Radio King, shown in main illustra-
tion, except the latter has a loud

speaker built into cabinet.
Prices:
Air Master, without accessories, $160
io King, without accessories, $220

WORKRITE CHUM
A 3-tube Neutrodyne Reflexed Set

Similar to Air Master in ap}:earance.

Equal to 4 tube sets in performance.

Cabinet provides space for both A
and B batteries.

Price, without accessories. . . . . «$75

R A D1 O § E T S w O R K R !

“Look Daddy!

I can make music, too!

Anybody can “make music” with
‘WorkRite Super NeutrodyneRe-
ceivers. WorkRite is so simple
to operate and yet 8o unerring
in results that it is a continuous
source of delight and fascination
for everyone in the family.

Really, if you’ve never used a
WorkRite set you'll be aston-
ished to learn how easy it is to
get—and hold —any station you
want. You’ll find no provoking
interruptions, no irritating dis-
tortion. And once you have
tuned in a station you can get
it instantly at any time, simply by
using your previous dial settings.

WorkRite positively assures an
unusually vigorous reception
with all the original depth and
clarity of tone —unmarred by
howls, whistles and other dis-
turbing noises.

Another WorkRite superiority
that’s a revelation even to ex-
perienced radio fans, is the
astounding selectivity of these
superb sets. Just a slight turn of
the dials tunes out the most
powerfullocalstations—and keeps
them out. If you live in a city you
know what an advantage that is.

Then there’s WorkRite’s ex-
ceptional range! Underfavorable

conditions it will easily span the
continent for you. Even distant
stations come in regularly and
distinctly on the loud speaker.

Thereare otherWorkRiteadvan-
tages, of course. The ingenious
super neutrcdyne “hook-up”—
thefine materialsthatwe use—the
painstaking care given to build-
ing each individual WorkRite
set—all these combine to make
receivers that establish a brand
new peak in radio performance.

Don’t be disappointed if the
dealer you visit can’t demon-
strate WorkRite for you. Work-
Rite has won such tremendous
popularity both among novices
and experienced operators that
most stores find themselves
pressed to meet the demand.

So, if the one you visit hasn’t
WorkRite in stock, write us and
we will send you the name of a
store that has. Also, if you want
a beautifully illustrated roto-
avure folder, giving full in-
ormation on all WorkRite
models, fillin the coupon below
and send it to us. You’ll get the
booklet by return mail.

But above all, know what Work-
Rite will do before you invest
another dollar in radio.

THE WORKRITE MANUFACTURING COMPANY

1806 EAST 30TE STREET

CLEVELAND. OHIO

Branches: Chicago, 536 Lake Shore Drive; Los Angeles, 239 South Los Angeles Street

WORKRITE

SUPER NEUTRODYNE RADIO SETS

www americanradiohistorv com
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WORKRITE ARISTOCRAT
A s-tube Neutrodyne Set
In this beautiful mahogany console,
the loud speaker is placed on one
side and compartment for A and B
batteries on other side. All connec-
tionsmadeinside with cable and plug.
A set unsurpassed in any Tespect.

Price, without accessories . « + + . $350

Send Coupon for FREE
Rotogravure Booklet

The WorkRite Manufacturine Co.
1808 East 30th Street  Cleveland, Ohio

Please send me FREE a COEY of the

Roto-gravure booklet which de-
scribes WorkRite

Name

Address

City State
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FORM, PROGRESSIVE

former embodies this advancement.

tremendous cost at outset.

cuits can be constructed.

formance, are the

receivers.

284 Plane Street

You can start with one DeRoy Phusiformer,
building a crystal or 1 tube set and add addi-
tional units until the ultra 5 or 6 tube receiver
is completed—STEP BY STEP. Eliminates
You pay as you -
build—you waste nothing. Fifty or more cir-

Simplicity of construction and exceptional per-
distinguishing features.
Built on entirely new principles which over-
come ALL the drawbacks of present-day

The public have long been waiting for a UNI-
SYSTEMATIC
method of set building. The DeRoy Phusi-

Price
500

EACH

If your dealer does not as yet
handle DeRoy Phusiformer,
send money order for re-
quired amount of units.

W rite for literature.

DE ROY RADIO CORPORATION

Newark, New Jersey, U. S. A.

¢ Standard
~World~

HESR

FreﬁmmTVa:if;i;ypérid Leak

ijs the standard for those who build their
own sets. It is the most compact and
ing entirely sealed it always remains un-
affected by any climatic conditions.
Complete with either .00025 or $1 00
0005 Freshman Condenser— .
without condenser....... .78
At your dealer’s, otherwise.send purchase
price and you will be sipplied postpaid

Chas. Freshman Company, Inc.
106-7th Ave., New York

'AMERICAN BRAND
CONDENSERS

with the

""lOOtul"’

Worm Drive Vernier

Finest Condenser Made
and the

Greatest Radio Value
Offered the Public

13PLATE,DnIy55n—a In Canada®722

AMERICAN BRAND CORPORATION
NEWARK,N.J.

www americanradiohistorv com
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Power
Call & Wave
Letters Name Location Length

WSAV Clifford W. Vick Radio Con-
struction Co., Houston, Texas 100—360

WSAZ Chase Electric Shop, Pomeroy,
HIO o ivveenrvnosoconnsoonn 50—258
WSB Atlanta Journal, Atlanta, Ga... 500—429

WSL  J. & M. Electric Co., Utica,
0 8 0000000000500000 0060 10—273

WSOE School of Engineering of Mil-
waukee, Milwaukee, Wis..... 100—246

WSY Alabama Power Co., Birming-
ham, Ala. .......cvevueninn 500—360

WTAB Fall River Daily Herald Pub.
Co., Fall River, Mass........ 100—266

WTAC Penn. Trafic Co., Johnstown,
1320 800 000080000,0000006040 150—275

WTAF Louis J. Gallo, 2222 Lapeyrouse

St., New Orleans, La....... 10—268
WTAJ The Radio Shop, Portland, Me. 10—236
WTAL Toledo Radio Elec. Co., To-

ledo, Ohio .......ccovvvenns 10—252
WTAM Willard Storage Battery Co.,

Cleveland, Ohio ............ 1000—390
WTAP Cambridﬁe Radio & Elec. Co.,

Cambridge, IIl. ............ 50—242
WTAQ S, Van Gorden & Son,
. Osseo, Wis, «.vverrenannnsns 100—254

WTAR Reliance Elec. Co., Norfolk, Va. 100—280
WTAS Charles E. Erbstein, R. F. D,

6, Box 75, El%in, IHl. (near) 500—286
WTAT Edison Electric Illuminating Co.,

Boston, Mass. (portable).... 100—244
WTAU Ruegg Battery and Electric Co.,

Tecumseh, Neb. ............ 10—242
WTAW Agricultural & Mechanical Col-

lege, College Station, Texas.. 250—280
WTAX Williains Hardware Co., Strea-

tor, IL. .. .oovinennn i, 50—231
WTAY Oak Leaves Broadcasting Sta-

tion, Oak Park, IIl........... 500—283

WTAZ Thomas J. McGuire, Lambert-
ville, N. Jo covniiiiiniiiiens 15—283
WTG Kansas_State Agricultural Col-

lege, Manhattan, Kan........ 50—273
WTL H. G. Saal Co., Chicage, Ill. 10—268
WWAD Wright & Wright, Inc., Phil-

adelphia, Pa. ............... 100—360
WWI Ford Motor Co., Dearborn,

Mich, ..ivviiviiininerennnn 250—273
WWJ Detroit_ News, Detroit, Mich... 500--517
WWL  Loyola University, New Orleans,

| 86008 000000600006660000 5—280

BROADCAST STATIONS OF
AUSTRALIA

1 YA Auckland Radia Service, Ltd.,, Auckland—
500 watts; 260 meters.

2 YK Dominion Radio Company, Ltd, Welling-
ton—500 watts; 275 metres.

4YO Radia Supply Company (Norman Arundel),
Dunedin—500 watts; 370 metres.

4 YA British Electrical and Engineering Co. (F.
J. O’Neill), Dunedin—500 watts; 370
metres.

2YM Gisborne Radio Company, Gisborne—500
watts; 335 metres.

1 YB Pearson, Charles Henry (on behalf of New-
combe, Ltd.), Auckland—500 watts; 260
metres.

2YB Wellington Broadcasters, Ltd.,, Wellington
—500 watts; 275 metres,

EXPERIMENTAL STATIONS
4 XO Professor Robert Jack (for University of
Otago), Dunedin—50 watts; 395 metres.

2 XB—Victoria University College, Wellington—
50 watts; 395 metres.

1 AH Hartle Gray & Co.

BROADCAST STATIONS IN FOR-
EIGN COUNTRIES

Austria.—Vienna (Radio- Hekaphon),
600 meters.

Belgium.—Brussels, BAV, 1,100 meters,
at 2 and 6:50 p. m., meteorological fore-
cast. Brussels (Radio Electrique), 265
meters, daily at 5 to 6 p. m., concert at 8
to 8:15 p. m., general talk at 8:15 to 10
p. m., concert.

China.—Macao (Portuguese colony),
no particulars available except that an
excellent station of high power is located
there.

Czecho Slovakia.—Prague, PRG, 1,800
meters, 8 to 12 a. m. and 4 p. m., metcor-
ological bulletin and news; 4,500 meters,
10 a. m., 3 and 10 p. m., concert. Kbely
(near Prague), 1,150 meters, weekdays
7:15 and 10 p. m., Sundays 11 to 12 a. m,,
concert and news. Brunn, 1,800 meters,
10 to 11 a. m., concert, 2:30 p. m. news.

Denmark.—Lyngby, OXE, 2,400 meters,
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electi
a dorirating Ultradyne J¢

N Ultradyne receiver operating in New York
City easily tunes out the powerful broadcasting
of WOR, Newark, N. J.—405 meters and brings in
WDAR, Philadelphia—395 meters; PWX Havana,
Cuba—400 meters; WDAF Kansas City—411

meters.
Regardless of close similarity in wave-length, the Ultradyne

selects any station within range—brings in broadcasting clearly,
distinctly, faithfully.

In addition to this Ultra-selectivity, the Ultradyne is the most
sensitive receiver known. It employs the “Modulation System”
of radio reception, the achievement of Mr. R. E. Lacault, EE,
A.M.LR.E., Consulting Engineer of this company and formerly
Radio Research Engineer with the French Signal Corps Research
Laboratories.

The “Modulation System” responds to weaker signals than the
conventional method of detection—because it provides greater rec-
tification. Weakest signals are made to operate the loud speaker.

Ultradyne performance is the envy of the radio industry.

Write for descriptive circular

PHENIX RADIO CORPORATION

3.7 Beekman Street New York

1, ULTRAD
Al

l\ MODEL L-2

\%ﬂ
)

|
H
}ﬁ | “ "

\
AN |
2%\ e

AT
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Modulation Plus Regeneration
In the New Ultraayne

To the “Modulation System” of radio re-
ception, R. E. Lacault has successfully ap-
plied the use of regeneration in the new
Model L-2 ULTRADYNE.

The result is ultra-sensitivity never before
thought possible. The use ol regeneration
produces tremendous amplification which is
more noticeable when receiving weak signals.

The Radio Section of the U. 5. Bureau of
Standards has proven by actual measurc-
ment that regeneration becomes more effec-
tive as the received signal diminishes in
strength.

Regeneration applied to the “Modulation
System” allows the ULTRADYNE to re-
spond to an extremely small amount of en-
ergy. This energy is further amplified thou-
sands of times by the intermediate frequency
amplifier before it is detected and made
audible. This amplifier is designed for maxi-
mum efficiency without decreasing the tone
or quanty of music and speech.

The reception of distant stations is only
limited by atmospheric conditions and causes
beyond the control of Model L-2 ULTRA-
DYNE.

Loud Speaker Recertion
Using Loop Aerial
Efficient loud speaker reception using a
loop aerial is possible with the Model L-2
ULTRADYNE. Ordinarily loop reception
is considerably less efficient than an outside
aerial. However, the application of regener-
ation to the “Modulation System” reduces
the resistance of the loop circuit, thereby
allowing the loop to pick up infinitely weak

signals.
The use of a loop also increases selectivity
and decreases static and other interference.

How to Build the New Model
L-2 ULTRADYNE

This 32-page illustrated book gives latest
authentic information on drilling, wiring,
assembling and tuning the new Model L-2

This book explains the “Modu-
e lation System” in de-
tail and also deals with
the application of re-
generation to this new
system of radio recep-
tion.

It is edited by R. L&

Lacault. inventor of

the Ultradyne Re-
——  cciver. Price 50c.
Model L-2 ULTRADYNE

Kit [s Ready

This is the new Model L-2 Ultradyne Kit
which contains one low loss tuning coil, onc
low loss Oscillator Coil, one special low loss
Coupler, one type “A” Ultraformer, three

t_VpC “p?
Ultra-
f o rmers.
four
matcherd
fixed
Conden-
sers.
The Ul-
| traform-
ers are
new im-
proved
long wave
$3000 radio  frequency
— transformers, especially
designed by R. E. Lacault.
inventor of the Ultradyne. As a precaution
against substitution, R. E. Lacault's personal
monogram seal (R.E.L.) is placed on all
genuine Ultraformers. All Ultraformers are
é‘uaranteed so long as this seal remains
unbroken.—Adv.

43
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—let this companionable Radio Gift
brighten your home Christmas!

N keeping with the age-old beauty of the
Chtistm':; sentim;nt itself, Thor Speaker
Lamp its ‘radiant beauty, expresses

the spirit of the holiday season. ’

Fulfilling the demand for grace and utility in
aradio loud speaker, Thor Speaker Lamp is
truly a decorative factor in home furnishing,
Its beautiful shade of parchment, or silk (any
colot),and its well-proportioned baseof antique
stippled polychrome gold veritably breathe
the atmosphere of Yuletide companionship.

In appearance, Thor Speaker Lamp gives
no suggestion that within its bosom is hidden
a marvelous speaker unit that reproduces
vocal and instrumental tones, as clear, as abso-
lutely true, as though the individual or instru-
ment, stood in the room,

Thor Speaker Lamp is non-directional.
Free from the gutteral, throaty sounds present

in all horn-type loud speakers, it distributes
its mellow tones to all parts of the room with
equal volume and dlarity. You do not have to
sit in front of a horn to hear distinctly.

Abounding with Christmas cheer and hap-
piness, Thor Speaker Lamp, by the magic of
its reproduction and warm friendly light, is
sure to bring forth the admiring comment of
young and old, as a gift. Indeed, it is a radio
gift that brightens the home.

Your dealer has Thor Speaker Lamp in
both floor and table lamp models. Table
Lamp, $35.00. If your dealcr cannot supply
you send us your name and address and we
will ship one by prepaid express. Return at
our expense, if not satisfied.

Franchises in certain territories still open.
_llobbers and dealers are invited to write for
iterature and full details.

THOR Radio Division of the Golden Gate Brass Mfg. Co.
1239.1243 Sutter Street, San Francisco, California

THOR SPEAKER LAMP

[125]

No.

30 Single circuit open ...$.80
No. 31 Single circuit closed.... .85
No. 32 Double circuit ............ .90
No. 33 “A" Battery Switch.... .90

WHEN
YOU USE THE

Look for the
Green Cico Box

detail.

An improved new principle.
No metal in frame construction.
phor bronze which is non-corrosive.
points assure perfect contacts.

NO SOLDERING NECESSARY

BAKELITE

JACK

Moulded completely from bakelite.
Short springs of special phos.
Sterling silver contact
Scientifically perfect in every

Something well worth all the pride you will take in it.

CONSOLIDATED INSTRUMENT CO. OF AMERICA, INC.
41 East 42nd Street, New York, N. Y.

ALL CICO RADIO PARTS ARE

UNQUALIFIEDLY GUARANTEED

CICO Bakelite Rheostat, Plain, $1.35; Vernier, $1.50
CI1CO 2-Way Plug, 40c

CICO Automatic Plug, 75¢
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8:30 to 9:45 p. m. weekdays, 8 to 9 Sunday
concert.

France.—Paris (Eiffel Tower), FL,
2,600 meters, 7:40 a. m. weather forecasts,
11 a. m. Sunday; 10:45 a. m. cotton
prices; 12 noon market report; 12:15 to
12:30 weekdays, time signal and weather
forecast; 3:40 p. m. financial reports; 5:30
p. m. Bourse closing prices; 6:15 p. m.
concert; 8 p. m. weather report; 9 p. m.
Wednesday and Sunday concert; 10:10 p.
m. weather forecast. Paris (Radio
Paris), SFR, 1,780 meters; 12:30 p. m.
cotton prices and news; 12:45 p. m. con-
cert; 1:30 p. m. Exchange prices; 4:30 p.
m. financial report; 5 p. m. concert; 8:30
p. m. news and concert. Paris (Ecole
Superieure des Postes et Telegraphes),
450 meters, 3:45 p. m. Wednesday talk
on history; 8 p. m. Tuesday English les-
son; 8:30 p. m. concert; 9 p. m. relayed con-
cert or play. Paris (Station du Petit
Parisien), 340 meters, 8:30 p. m. tests.

Germany.—Berlin (Koenigswusterhaus-
en), LP, 2,370 meters, Sunday 10:40 to
11:45 a. m., concert 4,000 meters, 7 to 8
a. m. music and speech; 12:30 to 1:30 p.
m. music and speech; 5 to 5:30 p. m.
news. Eberswalde, 2,930 meters, daily 1
to 2 p. m. address and concert; 6 to 7:30
p. m. address and concert; Thursday and
Saturday 7:20 p. m., concert. Berlin (Vox
Haus), 430 meters, 11 a. m. stock ex-
change; 1:55 p. m. time signals; 5:40 to
7 p. m. concert; 7 to 8 p. m. Sunday, con-
cert. Breslau, 415 meters. Frankfurt Am
Main, 467 meters, 7:30 to 10 p. m., tests,
graphog?one records. Hamburg, 392 me-
ters. onigsberg, 460 meters. Leipzig
(Mitteldeutsche Rundfunk A. G.), 452
meters. Munchen (Die Deutsche Stunde
in Bayern), 485 meters. Stuttgart, 437
meters.

Great Britain—Aberdeen, 2BD, 405
meters. Birmingham, 51T, 475 meters.
Bournemouth, 6BM, 385 meters. Cardiff,
SWA, 351 meters. Chelmsford, 5XX,
1,600 meters, weekdays, 11:30 a. m. to
12:30 p. m., 4:30 to 5:30 and 7:30 to 8:30
p. m., tests. - Edinburgh, 2ZEH (relay), 325
meters. Glasgow, SC, 420 meters. Leeds-
Bradford, 2LS (relay), 346 and 310 me-
ters, Tuesdays, Thursdays and Fridays, 1
to 2 p. m. (2LO only), regular daily pro-
grams, 3 to 7:30 p. m, 8 to 11:30 p. m,
Sundays, 3 to 5 and 8:30 to 10:30 p. m.
Liverpool, 6LV (relay), 318 meters. Man-
chester, 2ZY, 375 meters. Newcastle,
5N O, 400 meters. London, 2O, 365 me-
ters. Plymouth, SPY (relay), 335 meters.
Sheffield, 6FL (relay), 303 meters.

Holland.—Amsterdam, PAS5, 1,050 me-
ters (irregular), 8:40 to 10:10 p. m., con-
cert. Amsterdam (Vas Diaz), PCFF,
2,000 meters, 9 a. m. to 5 p. m., share
market, report, exchange rates and news.
Hilversum, 1,050 meters, 9:10 to 11:10,
Sunday, concert and news. Ijmuiden
(Middelraad), PCMM, 1,050 meters, Sat-
urday, 9:10 to 10:40 p. m., concert. The
Hague, PCGG, 1,070 meters, 4-6 p. m,
Sunday 9:40 to 11:40 p. m. Monday and
Thursday, concerts. The Hague (Vel-
thuisen), PCKK, 1,050 meters, 9:40 to
10:40 p. m., Friday, concert. The Hague
(Heussen laboratory), PCUU, 1,050 me-
ters, 10:40 to 11:40 a. m. Sunday, con-
cert; 9:40 to 10:40 p. m., concert; 8:45 to
9 p. m., Thursday, concert.

Italy.—Rome, ICD, 3,200 meters, week-
days, 12 a. m., 1,800 meters, 4 and 8:30
p. m., tests and graphophone records.

Portugal.—Lisbon (Aero Lisboa), 370
to 400 meters, Wednesdays and Fridays,
9:30 to 12 p. m., irregular tests.

Spain.—Cartagena, EBX, 1,200 meters,
12 to 12:30 and 5 to 5:30 p. m,, lectures
and concerts. Madrid, PTT, 400 to 700
meters, 6:08 p. m., tests. Madrid (Radio
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LOUD SPEAKERS

Bring Out the Best
from Any Set

TO the never ceasing thrill of your radio;
add a final touch —the ATwaTer KENT
Loud Speaker.

Radio Reception is for all your family to
hear—free them from the bondage of ear-
phones. Let the music pour forth into your
home from some far-distant orchestra.

Your AtwaTer KenT Loud Speaker will
faithfully recreate the notes of every instru-
ment, from the sweet piping of the piccolo
to the deep, booming chords of the bass viol.

It is this natural reproduction of sound
that is the basis of ATwaTer KenT Loud
Speaker success.

In the little niceties of design, and in the use of
correct materials for every part, lie the secret of this
new joy in radio. Itis living music, clear and gener-
ous in volume, made possible by fine materials and
master workmen.

You'll always remember the day you took home
an ATwaTer Kent Loud Speaker. Your dealer has
three models for your selection.

ATWATER KENT MANUFACTURING COMPANY
4713 Wissahickon Ave., Philadelphia, Pa.

Atwater Kent
¥ Loud Speakersare
made by the mak-
ers of Atwater
Kent Receiving
Sets.
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PERFORMANCE—BEAUTY—AVAIL‘
ABILITY—the three things you really
want in a radio set, are offered
degree in the 1925 Operadio.

The efficiency of this compact receiver
has called forth the highest praise— clear,
natural tone, range, volume and selectivity,
simplicity of operation and reliability un-
der severe conditions.

In its attractive new case, the Operadio
conforms to the most discriminating stand-
ards of good taste— harmonizing with the
most beautiful surroundings.

to a new

Everything You Want in a Radio Set

And, in addition, the Operadio isso com-
pactly designed that it may be readily car-
ried to any part of the house, or easily taken
along when travelling or visiting.

Thesetisentirelyself-contained. Noaerial,
ground or outside connections of any kind
required. Apatented wave-bridgeinthe cov-
er replaces the “loop” used on some sets.
Loud speaker, six tubes, exceptionally large
supply of dry cell batteries and all parts are
fitted into the cabinet.

Write for an illustrated folder giving
complete particulars.

DEALERS: The Operadio Sales Franchise is particularly inviting. Ask for details.

THE OPERADIO CORPORATION
P

ss  ee
3

6 South Dearborn Street, Chicago
oy

MAILED ABSOLUTELY
GUARANTEED <-¢

D-210A, D-200, D-199,
D-12, in standard sizes to
fit any soclket, The inters
nationally famous

DUTCH RADIO VALVE
will be plus
mailed for $225 postage
Three sent for $06.50
plus postage (any type).
Approved by Popular

Radio laboratories.
Order from nearest point.

D. R. V. IMPORTING CO.

515 Orange St., Newark, N.J.

St. Louis Radio Tube Lab.
3572 Olive St., St.Louis, Mo,

FOR ANY CIRCUIT IN ANY SET.
“YOU CAN'T BEAT THE DUTCH

-0 —-0-0-0—-0-0-¢

/Best for
Reflex
———-—-—-“

and Crystal Sets

FRESHMAN

Double Adjustable
Crystal Detector
No more searching for the sensitive spot.

—Merel turn the knob as you would a dial.
For basc or panel wmount- 5
ing, complete with Fresh- $1. 0
man Super - Crystal

At your dealer’s, otlinrwise send purchese price
and you wilt b= supplied pustpaid.

CHAS. FRESHMAN CO., Inc.
06-7ih Avenue, New York

N\__ 7
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Iberica), 392 meters, daily, except Thurs-
days and Sundays, 7 to 9 p. m, Thurs-
days and Sundays, 10 to 12 p. m, con-
certs. Madrid, 1,800 meters, irregular.

Sweden.—Boden, 2,800 meters, Tues-
days and Fridays, 6:30-to 7:30 p. m., Sun-
days, 5:30 to 6:30 p. m., concert and news.
Gothenburg (Nya Varvet), 700 meters,
Wednesday 7 to 8 p. m. Stockholm (Ra-
diobolaget), 470 meters, Tuesdays and
Thursdays, 8 to 9:30 p. m., concert and
news. Stockholm (Telegrafverket), 440
meters, daily 12:45 to 1 p. m., weather
report and Nauen time signal; Monday,
Wednesday and Saturday, 8 to 9 p. m,
concert and news; Sunday 11 a. m. to
12:30 p. m., divine service from St. James
Church.

Switzerland.—Geneva, 1,100 meters,
weekdays, 3:15 and 8 p. m, concert or
lecture. Lausanne, HB2, 850 meters,
daily, 9:15 p. m1, concert and address.
—Abstract Radio Service Bulletin.

(All schedules given n time at locality.)

Ry

What's What @bout

Radio Horns
(Continued from page 931)

I TR

e

horn he would shop for days until he found
one that would suit his sense of musical
values. Many fans assemble their out-
fits with great care, choosing their trans-
formers, sockets and vacuum tubes with in-
finite pains, and yet buy the first radio
horn they see. The chances are about
95 to 1 that they buy the wrong horn and
then wonder why the quality of the repro-
duction is so poor, never once thinking that
their troubles might be located in such a
simple thing as the horn. To many people,
a lorn is simply a horn, but these people
do not fully appreciate the peculiar prop-
erties of sound waves and their associated
phenomena.

Experimentation has caused the sound
physicist to vote the metal horn out of
order. Regardless of its design it is re-
sponsible for a tinnish tone and is altogether
too resonant to be suitable. A horn should
be made out of a non-resonant material
such as wood, fibre or paper mache.

There are a lot of other fallacies about
loud speakers. They are called amplifiers
by those who do not understand their oper-
ation. Just how they amplify is quite a
mystery if we are to still maintain our
respect for the law of the conservation of
energy. If a horn can be made to amplify,
why use vacuum tubes? The truth of the
matter is that they do not amplify. They
concentrate and condense. When we take
the horn from our loud speaker unit, the
sound waves it produces spread out in all
directions, just like an electric light with-
out a shade. When we put an electric
light in front of a reflector the light is
concentrated and shoots off in one direc-
tion. Such a light can be seen a greater
distance than a light that is shooting its
rays off at all points of the compass. As
proof of this, look at the railway signals.
A radio horn acts in much the same man-
ner. When it is put over the loud speak-
ing unit the sound waves are concentrated
and they come forth in much the same
way that they leave the mouth of a person.

As the author has said, many of the great
sound physicists are in thorough disagree-
ment regarding the phenomena associated
with horns, or megaphones as they are
called. One peculiar thing about them is
that the darr things appear to amplify at
both ends. When the sound is put into the
small end it comes forth from the large
end apparently increased in volume, and
when a deaf person puts the small end to
his ear and the sound goes in the large
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The New Goodrich V. T. Socket

A Spring Lock— No Turning or Twisting the Tube

The socket in which the tube can be either inserted and fastened or un.
fastened and removed without turning or twisting.

A spring lock—an exclusive Goodrich feature—accounts for this tre.
mendous socket improvement.

Tube locks automatically when inserted—touch the spring lock . . . itis
released.

“Wiping” type contacts automatically cleaned when tube is inserted—
can be further cleaned without unlocking tube with slight turn back and
forth.

Completely eliminates danger of tube breakage due to forgetting which
way to turn tube to unlock it —a vast improvement over bayonet lock style.

Socket construction of specially treated hard rubber—so dielectric losses
are much lower than in sockets made of other materials. Furnished com-
plete with all fittings. Get the new and improved Goodrich V. T. Socket today.

THE B. F. GOODRICH RUBBER COMPANY

Akron, Ohio ESTABLISHED 1870

Goodrich V.T.Socket
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tzQ)HAT present could you give your-

self that would please you more than
a dependable battery charger? No more
spilling acid on the carpets from drag-
ging batteries through the house. No
more battery-going-dead on the very
evening when you particularly want
your set working. No more relying on
outside help for the entertainment en-
ergy in your battery—help you can’t get
when you most need it.

The Radio Unitron~—made just as rug-
ged and efficient as the big Unitron In-
dustrial Battery Chargers — supplies the
answer to thisimportant Radio problem.
It assures the lover of Radio, entertain-
ment unbroken by a battery going dead
without warning.

The Unitron Radio Battery Chargers
are made in two sizes—a smaller one for
small sets, and a large one for multi-
tube sets. Both are efficient—each is
simple, safe and economical. Economy
is important in a Radio charger. It must
do its re-charging without wasting cur-
rent, and it must be so built that it never
needs repairing or adjusting.

The Unitrons are Jow-loss chargers.
They waste no current—and that means
quicker re-charging at lower cost. They
have no moving parts to be adjusted,
repaired or replaced —no mechanism to

never are repair bills.

New and Wilsey Streets

get out of order —and this means there E

A CHRISTMAS PRESENT

that any fan
would like

fo give

himself

An ideal Christmas present. Either size.
And one that will last as long as Radio.

Fool-proof, requiring no attention what-
ever, self-regulating and guaranteed
fireproof by the National Board of Fire
Underwriters, a Unitron is a delightful
Holiday gift whether you give it or getit.

9

Send for the Story:
“A Little Less Noise....Please”

Model 00 $18

Charges any

type of
A battery

automobile
batteries

FOREST ELECTRIC COMPANY

Pioneer Manufacturers of Industrial Current Rectifiers

Newark, New Jersey

Advertising by PlcAxD-SomN, Inc. N.Y.

Model 0 $30

Charges A and
Bbatteries and

Greater Distance. Less Noise

T URN-I
ADJUSTABLE
GRID LEAK

P et

Only $1 at Your Dealers, or Direct From Us.

TURN-IT RADIO SALES, Inc.
71 Murray St., N. Y. C.

Guaranteed :
the Best

“REFLEX SPECIAL”
QUICK CONTACT
RECTIFIER
Withstands Heavy Plate Voltage
The Acme Apparatus Co. says ‘‘prevent d

REFLEX
Order From Your Dealer or Direct

ROLAND BROWNLIE & CO.

22 Saunders Street

BRI

is~
tortion and howling by using a BROWNLIE CRYSTAL
in SETS.”

Medford, Mass.
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end it would also appear that amplification
is effected.

Let us hear what Lord Raleigh has to
say in his famous book, “The Theory of
Sound.” “The case of progressive sound
waves moving in a tube of variable section
is also interesting. In its general form the
problem would hLe one of great difficulty,
but where the change of section is so grad-
ual and no considerable alterations occur
within a great many wave-lengths, the prin-
ciple of energy will guide us to an approxi-
mate solution. It is not difficult to see that
in the case supposed, there will be no sensi-
ble reflection of the wave at any part of
its course, and that the energy of the motion
must remain unchanged. From which it
follows, that, as the waves advance, the
amplitude of vibration varies inversely as
the square root of the section of the tube.
In all other respects the type of vibration
remains absolutely unchanged. From these
results we may get a general idea of the
action of an ear trumpet. It appears that
according to the ordinary approximate equa-
tions there is no limit to the concentration
of sound which may be produced in a tube of
gradually diminishing section.”

Needless to say, there are lots of physi-
cists who do not agree with Lord Raleigh.
In this connection it is interesting to briefly
review the work of a man who has recently
actually photographed sound waves as they
originate and leave various shaped horns.
This man is Arthur L. Foley. Mr. Foley
holds that seeing is believing. He became
tired of reading the contradictions of sound
physicists, so he rigged up an electric ap-
paratus which will allow him to photograph
sound waves. The device is extremelv sim-
ple and we see it pictured in the sketch. In
place of using the regular conical shaped
horn, Mr. Foley employed what would
amount to a cross-section of a horn. This
cross section he made up of brass plates.
In the sketch AA are spark gaps and BB
condensers. C is another spark gap em-
ployed for illumination purposes. D is an-
other condenser, and E is a photographic
plate. In the center of the dummy horn
there is another spark gap which is used
primarily to set up the sound waves. The
whole device is operated from a small spark
coil. When a spark passes across the gaps
a shadow of the horn is thrown upon the
photographic plate by the light-giving gap
C. This throws not only a shadow of the
horn, but of the sound waves as well. Since
we know that sound effects the density of
air it is evident that the light will also
leave an impression of the waves. In some
of the photographs attached, Figs. 2 to 7.
Mr. Foley shows the successive stages of
an expanding wave, the average time inter-
val between each of the six wave processes
being about a 300,000th of a second. The
pictures show that there was energy reflec-
tion in every wave, except when the wave
front was at right angles to the surface of
the air parallel to the surface of the tube.
During these experiments Mr. Foley brought
forth the fact that the condensing power
of a horn is not the quotient of the area
of the two ends, that it is not even of the
order of magnitude in the size of horns of
considerable angle.

Mr. Foley’s general conclusions follow:

1. The.amplifications of sound at the small
end of a conical receiving horn is due to
both resonance and condensation.

2. The amount of sound energy “con-
densed” at the small end of a conical horn
receiver is but a small fraction of that de-
manded by the “condenser” theory. This
theory is not tenable,

3. Sound pulses do not “glide around
bends” in tubes and “slip” along slanting
walls “without appreciable reflection.” There
is reflection at a surface wherever the mole-
cules of air next the surface vibrate in
any direction not parallel to that surface.
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A BATTERY FOR EVERY RADIO NEED

It makes no difference what set you are
using, whether one or nine tubes, whether
two or six volts, single or multiple circuit,
regenerative or reflex, or one of the numerous
“dynes,” there is a Westinghouse Recharge-
able “A,” “B” or “C” Battery to fit it.

Furthermore: If you are not already a user
of Westinghouse Radio Batteries, you have no
idea of the increased economy, reliability and
all-around satisfaction to be had by using

-storage batteries, particularly Westinghouse
Batteries, for all receiving sets.

WESTINGHOUSE UNION BATTERY COMPANY
SWISSVALE, PA.

Distributor for South America, Mexico and Cuba s
THE WESTINGHOUSE ELECTRIC INTERNA- Distributor for Canada
TIONAL COMPANY CANADIAN WESTINGHOUSE CO., LTD.
Mexico City, Buenos Aires and Havana Offices in all principal Canadian Cities

WESTINGHOUSE

RADIO

“A,,’ ((B” and (‘C”‘

BATTERIES
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IGHT now, settle the question of
Christmas presents. Buy a Michi-
gan Radio receiving set.

You get more real value and satisfac-
tion from these receivers than any others,
regardless of what you pay.

Distance—with greater selectivity and
simplicity of operation.

Reliability—with logging and unusual
tone qualities.

And each model enclosed in a cabinet
designed and made by the world’s best
furniture craftsmen,

Models in two, three and four tubes.
Styles from $32.50 up.

Licensed under U. S. Pat. [,113,149-1ctters pending 807,388

Send for illustrated folder. Ask your dealer for a
demonstration,

34 Pearl Street, Grand Rapids, Michigan

- '\. J. % Fia®
- ""i:_\u,_?"'\. ﬁ-f:*"l'i!"l My @ v @

Make

e QSN 0
2 Sy

z’f.a

S

RS S B S

Michigan “de Luxe' 4 tube m%
Bu
Solid mahog-
:Amerien’s most baau*-s

{ stage_R.F. amplification.
adjustable loud speaker.
se.

any ea
set.”” MRC4, ...... ......

>

%

3 tube Regenerative Detector and 2
stages of amplification. The set we
never could catch up on orders for last
year. MRCI2, $57.00

3 tubos in handsome case with inlald
panel doors and compartments for bat-
teries, headphones, etc. MRC3, §87.50

Michipan ““Mid-
get” 2 tube re-
generative long
distance _wonder,
MRC2, $32.50.

'S, HAMMER RADIO CO.

307 Atkins Ave.,

B o AT AT T

Brooklyn, N. Y.

1

1
3

5.50 Amsco 23-pl.

7
7
2.
7

2
0.

radleyleak, Bradleystat or Bradleyohmn .........$1.7%
$5.00 Aeme or All American Transformer ......ass B-73
8.00 Baldwin Original Unit Type C............ 4.6

.00 Superdyne or Ambassader Coil Genuine ..... 4
00 Ambassador Coils, Genuine .

00 Raldwin Phones (Type C, e
00 Federal No. 65 or AmerTran Transformers... 5.25
50 Como Duplex P.P. Transformer (pair) 3
00 Musle Master T.nvd Snonker

RADIO CATALOG

Containing 28 pages, unexcelled bargains In standard

Vernier Condenser with 4% dial 4.10

N & K Phones 4000 ohrus Model D in stoe

Double) .

— e
WRITE FOR OUR NEW

nationally advertised radio accessories,
parts, sets and Kits.

Not insured Unless Insurance Charges Included.
Orders over $5.00 shipped Prevaid.

HIGHEST
PRAISE

FOR

DE-TEC-TONE

Not only those who ‘‘build their own,” but manufac-
turers, too, highly prai -tec-t -
AR o LT se the De-tec-tone for its con
Use DE-TEC-TONE on elther erystal or reflex set

Operates unfailingly.. Insires e
e Y o [ greater selectivity, more

At dealers or direct

Type ‘‘C* (above)...$1.50
Type “B‘’’ (below)... .80
Jobbers: Discounts and
literature on request.

PYRAMID PRODUCTS
COMPANY

147 N. Dearborn St
Chicagoe

Insure your copy reaching you each month., Subscribe to Radio N(e:WS—SZ-SO a year.

Experimenter Publishing Co., 53 Park Place, N. Y. C.
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Huygen's construction applies in every case.

4. Much of the energy of the waves re-
flected in a crooked tube of small angle may
eventually emerge at the far end, but the
several waves arrive at different times.
Thus the form of the emerging wave may
be widely different from that of the enter-
ing wave.

5. Much of the energy of a wave entering
the large end of a conical horn is reflected
and cventually leaves the horn at the end
it entered. The wider the horn angle the
greater the per cent. of energy thus “lost.”

6. Of the energy of an emerging sound
wave the per cent. reflected at the open
end of the tube is small.

Now that we have a method of actually
seeing sound waves and the manner in which
sound waves effect them, the day when we
shall have a perfect radio loud speaker is
not so far away,

The Beginner’s Tube Set

(Continued from page 939)

springs) will not make good contact with
the prongs on the base of the tube.

It is necessary to have an electrical con-
nection to the soclket springs so that wires
can be conveniently fastened to them. This
point is illustrated at*3 in Fig. 3. Be sure
that a good connection is mace here. [f it
is not, and the remainder of the socket seems
to be in good working condition, tighten

_the connection with a_screw driver.

A slot or bayonet joint is cut in the side
of the socket as shown at 4 in Fig. 3.
This is for the pin on the side of the tube

| to engage with so the tube will be held in

place and in good contact with the springs.
The slot also serves another purpose, it
forces the prongs to make contact with the
proper springs. All four of the binding
posts on the rim of the base of the socket
are marked with letters which stand for the
elements of the tube with which they are
connected. Since the set will work only
when the elements are connected in a cer-
tain definite way it is absolutely necessary
that this pin and slot be used. The slot
serves as a guide in placing a tube in the
socket and makes a mistake impossible.

THE RHEOSTAT

As mentioned above, the “A” battery heats
or lights the filament. It is necessary to
control the flow of current from the battery
to the filament for reasons to be discussed
in detail in another article. Here, an in-
strument known as the rheostat comes into
play. There are three different types illus-
trated in Fig. 4. The purpose of all of them
is the same, that is, to control the current
from the battery by placing resistance in the
circuit. Just as too much body surface
(resistance) on a racing automobile cuts
down the effective road power of the car,
so does the rheostat cut down the power of
the battery, and because the rheostat is ad-
justable, we are able to accurately control
the current. This is essential, because when
new batteries are used, that is “A” batteries,
more resistance will be required in the cir-
cuit than when the batteries are partly worn
out. The use of the rheostat enables us to
use a stronger battery than the tube calls
for and as the battery wears out, we can
compensate for it by decreasing the resist-
ance. Also, some tubes will work better
when a certain current is supplied to them.
This critical point can be found by the use
of the rheostat.

At 1 in Fig. 4, we show what is gen-
erally known as a plain type, wire wound,
rheostat. This is provided with an arm con-
trolled by a knob, by means of which more
or less of the resistance wire of the rheostat
may be cut into the circuit. No. 2 in Fig. 4
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ApLER-RovAaL 199 Operates
on dry cells. Price $165.00.

A 5-ube Neutrodyne
that operates on dry cells

a station is amplified, the desired tone
quality and volume is controlled without

57 0U may have your choice of two dif-
detuning or distortion.

ferent styles of Adler-Royal Neutro-
dyne. Set 201A operates with the usual

storage battery. Set 199 operates on dry
cells. This is an achievement that has
baffled radio engineers since the introduc-
tion of Neutrodyne.

Adler-Royal Neutrodyne also has sep-
arated the control for radio frequency
and audio frequency. In simple language
this means that with Adler-Royal, when

Noat only their beauty of cabinet de-
sign but the workmanship and simplicity
of the sets themselves are outstanding
features of Adler-Royal.

Adler-Royal is on exhibit only at the
higher class stores whose reputation is an
additional guarantee of the quality of the
Royal line.

ADLER MANUFACTURING COMPANY, INC.
General Sales Office: 881 Broadway, New York City
Factories: Louisville, Ky.

S nq, Licensed by o

10

1 N Sndent Ragi ° ):1umh"-"""'5
& .
g RO
%‘ 221923 and 4,

L4 prch &4 pri
2B ear e es 1.450,080 ,’,,’;1 192,

NN P 2 83,
\“‘c\ Other Patents Pending. 2

1019d°6 "6y

=

The Adler-Royal Neutrodyne is licensed
under the Hazeltine Neutrodyne patents
and manufactured for us by King-Hinners

Radio Co.
One of the three cabinet ApLEr-R0Y AL Elizabethian
sizes of Adler-Royal Com- Floor Type Neutrodyne No.
bination Radie and Phono- ~ @ 1 in figured walnut or ma-
graph Cabriole Model 10. ( hogany finish; storage bat-
Price $300.00 tery or dry cell equipment.
NEUTRODYNE Price $350.00
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It’s Easy to Build

A Five Tube Radio Frequency
Receiver when you use the

FRESHMAN MASTERPIECE KIT

No Neutralizing or Balancing
Condensers Required

when you build with the Masterpiece Kit which - pro-
duces a tuned Radio Frequency Receiver, that will
bring in even the most distant stations with the volume
and clarity of locals. So selective that stations can be
brought in day after day at the same dial settings. A
set that is the equal, if not the superior, to any 5 tube
receiver on the market, and what's more, it'’s the easiest
set in the world to operate.

Each and every Freshman Masterpiece Coil bears a
serial number and Trademark—our guarantee of elec-
trical and mechanical perfection. Every genume Fresh-
man Coil is made of specially insulated wire to prevent
short-cxrcumng, so often caused by inferior coils. For
your protection demand only the genuine.

_- S ASTERPIE
The Secrel of The Succe g5~
of 1‘lzeMasieIplece

es|1man g;lnc

A ——— /?aa’to Condenser
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SINGLE 6
UNITS

For Reflex and other circui's

MASTERPIECE TUNED
RADIO FREQUENCY
KIT COMPETE

with 3 MASTERPIECE UNITS care-.
fully matched and balanced. Complete
with wiring dngrams and instructions
for building any

5
tube Tuned Radio 5
Frequency  Receiver
and drilling template

for proper mounting.

At your dealer's, otherwise send purchase
price and you will be supplied without
further charge.

U wm:

106 Seventh Ave. NewYork,US.A.

For DEALERS Only

Send name TODAY for our
big. new 84-page catalog, FRER
to dealers only. Fully illustrat-

A COMPLETE instruction
booklet telling how to build
the TRI-COIL Reflex Set is

ed. with descriptions and sbecial

yours for the asking. The TRI-

prices on high grade standard

COIL Reflex, by the way, is

ﬂealﬂr_f sets and supplies.
send name Unusually attractive dis-

counts to dependable deulers.
TO DAY Orders filled same day received.
Y Write NOW for big, free cata-
M log.
FEDERAL RADIO COMPANY
Distributors of High Grade Radio Sets and Supplies

312 So. 19th St. OMAHA, NEBRASKA

i one of the most powerful one
tube reflex sets ever designed-—
great for distance and volume.
TRI-COIL Transformers $2 at
all good dealers. If your dealer
cannot supply you, send money
order direct.

YN METAL STAMPING Corp.,
718 Atlantic Ave. Brookiyn NY.

7Y

Get a Handy Binder for

)your RADIO NEWS. Holds and prese-ves six issues, each of which can be
inserted or removed at will. Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.
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shows a vernier type, wire wound, rheostat.
A vernier is simply an attachment by means
of which the resistance of the instrument
may be varied in smaller steps than with
the plain type illustrated at 1. The vernier
type is extremely uséful “in connection with
a tube requiring _criti¢al ’kadjustment of the
filament current.. -This- is particillarly true
of the 6-volt, lampere type,. kn0wn as the
UV-200, whnch, by the way, makes an ex-
cellent detector tube for use with a storage
battery.

There is still another important type of
rheostat to conslder that combines the plain
type and the wernier type into_one adjust-
ment. It is illustrated at 3 in Fi g 4.

This does-not make use of resistance wire,
but consists of a series of carbon disks or
a quantity of carbon grains so arranged that
they can be compressed or released at will.
The resistance of the carbon decreases as it
is compressed and increases when released.
By using a fine pitch’ screw thread on the
rod compressing the carbon, very fine con-
trol can be obtained, fully equal to a wire
wound rheostat with a vernier. This type
is also very good for use with a tube re-
quiring a critical adjustment of the filament
current.

Regardless of the type of rheostat selecte:i

it should be mounted on a small unit panel

|

so that it will match up with the other in-
struments. The method of mounting will
depend upon the type bought. The unit
panel will be the same as that used for the
coupler or the variable condenser, but, of
course, smaller. The mounted rheostat is

Vindicated in Fig. 6.

|
t
1
I
|

THE GRID LEAK AND CONDENSER

The grid condenser is very similar in con-
struction to the phone condenser described
in this department in the July issue. How-
ever, it must be more accurate in construc-
tion and it is advisable to buy one rather
than attempt to make it. In purchasing this
instrument, get one made with mica insula-
tion and equipped with two clips for holding
the grid leak. Since the leak is to be con-
nected in parallel with, or across, the con-
denser, you will save space and wiring hy
getting one of the type described. A con-
denser and leak of this type are shown in
Fig. 5.

The grid leak is nothing more than a
high resistance. It should be so made that
it cannot be affected by the weather, because
if it is, the resistance will be lowered when
the weather is damp and increased when dry
and poor reception will be the result. Al
good leaks are usually sealed air-tight in
glass tubes. The leak may be of a fixed
resistance and should be rated at ahout 2
megohms (two million ohms).

If, however, you wish to have vour se:
as flexible as possible, equip it with a variable
leak. There are many of these on the mar-
ket but most of them have the fault of he-
ing open to the air and therefore not reliable,
Others have a sliding or scraping contact
on a carbon or graphite surface that soon
changes the resistance of that surface at
any particular setting by wearmg or scrapmg
the resistance material away. Thus it 5
soon rendered unreliable, The best leak is
the one illustrated at Fig. 5A. This is a
small glass cylinder with metal ends. With-
in is a small quantity of a liquid that has
a fairly high resistance. Twa peculiar
shaped electrodes are arranged in the tube.
one fastened to each metal cap. They are
so arranged that by rotating the cylinder as
it is held in a standard leak holder, they
will dip further into the liquid and so lower
the resistance of the unit. Turning back or
past the minimum mark on one of the ends
increases the resistance. This type of vari-
able leak is efficient and regular in action.

THE VARIOMETER
The variometer is very similar to a coupler

in that it consists of two coils of wire placed
one within the other. There is a differ-
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The shell is ORANGE
Bakelite— the base genuine
hermoplax

If ever a device were designed to increase the efficiency of all receiving
sets, it was this new socket by the Master Builder. Radio engineers praiseit
— new set builders marvel at its ease of installation and the clear, loud re-
ception obtained that bespeaks the absence of losses —many old-timers
have even rewired their sets to establish new distance records and enjoy
clearer reception with this better socket.

You'll like its construction, embodying a minimum ot both insulation
and metal — capacity absolutely minimized without sacrifice of mechanical
strength. And its base of ebony Thermoplax in beautiful color contrast
with the thin shell of orange Bakelite adds as greatly to the appearance of
any set as the construction does to its efficiency.

You’ll like its contacts (the source of losses and noise in most sockets);
they are radically new in design, formed of phosphor bronze and silver
plated—because the contact resistance of silver does not increase as it
stands exposed to air. Then, too, electrical losses are minimized by providing
maximum spacing between terminals, both in the insulation and in the air.

You will like the way the tube is inserted and removed without turning —
which prevents twisting the bulb from its base. You will likeits appearance—
its small size—its neatness. You will like its silvered posts with slotted nuts
that are fastened we// with either screw driver or wrench. You will like the
way these terminals are arranged for soldering—extralong so that they may
be bent down where under-wiringis desired —and provided with ears to hold
the wire in place for soldering. And best of all you will like the price, goc.
This socket that meets the specifications of the most exacting radio engineer costs
10 more than most of those on the market today! 1f your dealer has not yet
been stocked, you can be supplied direct from factory at regular price plus
1oc for packing and postage.

THE CUTLER-HAMMER MFG. CO.

SMember Radio Section, Associated Manufacturers of Electrical Supplies
Works: MILWAUKEE and NEW YORK

These Exclusive
Features Assure Better

Reception

Perfect contact. Both sidesof tube
prong cleaned when inserted—no
contact or wear on soldered end.

B
All metal parts silver plated—
perfect contact for the lite of the set.
Silver may tarnish but its contact
resistance does not change.

C
One piece contact construction.
The binding post is NOT a part of
the circuit—the wire to the socket
always tonches the contact strip
which casries the current direct to
the tube prong—no joints to cause
losses.
D
Convenient terminals for solder-
ing—full length to allow bending
down tor under-wiring. Ears hold
wire in place for soldering.

E
Extra handy binding posts—tight
connections with either wrench or
screw-driver. Lock washers hold
terminals rigid.

Wide spacing of current carrying
parts both in air and insulation—
true low-loss construction.

G
A minimum of both metal and
insulation for low capacity. Shell of
thin Bakelite—the base of genuine
Thermoplax.

H
The tube is held in place by
merely a vertical motion —no
twisting to separatebulb from base.

The attradlive orange shell helps
identify this better socket, but the
famous C-H trade mark both on
the socket and on the orange
and blue box is your
genuine protedion

@ RADIO SOCKET
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EWILDERING, isn’t it,
to read all these adver-
tisements about radio
parts? Well, there are

only three things you need to
remember. Kelford parts are
made by the company which
made the earliest rheostats
(that’s one). Kelford parts are
so good that they are in many of
the world’s finest receivers
(that’'stwo). And Kelford parts
cost a little less than others. A
fine rheostat, a real low loss
condenser,and ahighly efficient
audio frequency transformer
now available. Booklet on re-
quest. Wantit?

DON'T MISS OUR PAGE ON THE ELECTROLA
RECEIVER IN THIS ISSUE

THE AMERICAN SPECIALTY CO.
170 Holland Ave. Bridgeport, Conn.

AMERICA’'S OLDEST MFRS.OF RADIO PARTS

CATALOG

Full of Information
Bargains

100 Live Pages

oate ories—
of Radio Everything you
which m-zqn“ot;dto uitd
0:'_’:"{,?,?;“ . %l“lf!c!'on or
age any. . oo your money
il QTP Dort Delayl
et f¢ before b°"inx 3 Send for it TODAY!
And will you nduhlddthonwoofuna er mote

ds you behan will soon want radio goods 7 Thank you!)
LibertyM.0.House,Dept. 6862 106LibertySt., N.Y.

Dust be Sure It’s

HAMMARLUND

l Condenser

UNSE'T/

REFLEX 'CRYST! S

DX is no trick with Sunset Crys- i
tals. Mounted in Woods metal. [
distance, volume a n d c

clearness are GUA
ANTEED. Try it \\ith
your reflex.
Granular Galena in Bulk.
Mfrs., Dealers. Jobbers: Write for ¥
Proposition,

- U. S. MFG. & DIST. CO.
45 CLINTON ST. NEWARK. N. J.

=, RADIO SETS at BARGAIN PRICES

Our Big Free Catalog opens
the door to many amazing
= vatues in Radio Sets. Any-
thing you want at wholesale
prices direct to you.

Send for Catalog
INTERNATIONAL
BODY WORKS

914 W. Ohio St.
Dept. 33

Chicago
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ence, however, in that the two coils of the
variometer are connected (ogether while
those of the coupler are not. Also, there
are no taps on the stator or stationary coil
of the variometer as there are on the
coupler.

Although this instrument is not difficult
to construct it is suggested that one be pur-
ghased, as a variometer with a wooden form
i1s quite cheap; the price would probably be
no greater than that of the parts for one.
were they purchased.

LAYING OUT THE SET

Now that all of the instruments are col-.
lected together, they may be laid out on the
baseboard as shown in Fig. 6. The instru-
ments are shown somewhat spread out but
they may be placed closer together if de-
sired. However, the same general lay-out
should be adhered to.

The next step is to comuect all of the in-
struments together. The circuit is given in
Fig. 7. The same wire advised in past ar-
ticles may be used for connections, namely
bell or annunciator wire.

OPERATING THE SET

After making all of the connections and
placing the batteries in the circuit, do 1ot
place the tube in the socket at once. In-
stead, turn the rheostat to its “full on” posi-
tion and connect the voltmeter across the
filament posts on the socket. The reading
should be the same as that of the “A”
battery. If it is higher, something is wrong

L1

G.L Variomefer

Coupler

: L4
Variable ! ¥ 8 Roeo :
;C(?ﬂdtﬂ.fﬁl‘. __4|||lllll||||l‘+___'
= Phones”

Fig. 7. The circuit diagram of the vacuum tube
receiving set described.

and if the tube were to be placed in the cir-
cuit, it would burn out. Trace the connec-
tions and find the mistake. Then test again.
When all connections are correct, insert the
tube, place the phones on the head and turn
the rheostat about half way on. Place the
variometer rotor ahmost parallel with the
stator and place the coupler stator the samc
way. Tune the set in the same way thal
you did with the crystal detector until it
squeals. Then change the variometer set-
ting until the squeal just stops. Then, by
varving the wave-length controls, a station
will be heard as a whistle. If not, tighten
the coupling of the variometer a little andt
try again. After plckmg up a station
whistle (this whistle is the carrier wave),
balance the tuning controls until it is loud-
est and then adjust the variometer to a
point where the station is clearest and loud-
est. Then try adjusting the rheostat to the
best point.

It takes some time to hecome accustomed
to the tuning of a vacuum tube set, hut
practice will bring results, if you follow the
above rules. They are not inflexible, but
should be kept in mind when tuning as they
are basic.

GERMAN FANS MUST PAY

The exploitation of radio broadcasting in
Germany as a source of revenue to the
Government and the licensed broadcasting
companies has been practiced for some trme
The regular annual fee for listening in is
24 marks, or about $6. Reccently the service
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Last night I heard them sing, “Give a Man a Horse
He Can Ride”’, from old WTAM.

I’m going to write a new title for that song. “Give
a Man a Radio Battery He Can Charge,” 1 say.

Willard Rechargeable Radio Batteries remind me of
a fine big clock. A good clock keeps time, all the time,
because you wind it occasionally.

That’s the way with Willards. They keep the power
in the radio set and you don’t have to wind them often.
Just alittle freshening charge once in a while and they’re
good as new again. Seems like you can’t wear ’em out.
I know lads who have had them for several years and
their Willards are just as good now, as the day they
bought them.

Get the kind that last, I say,

981
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FOR SALE AT WILLARD SERVICE STATIONS AND RADIO DEALERS

Write for WTAM's new booklet,
“The Proper Use and Care of Radio
Storage Batteries.”” Mailed to you
with our compliments.

Writeto )\ AM

(‘The Voice of the Storage Battery )

WTAM is the Radio Research Labo-
ratory and Broadcasting Station of the
Willard Storage Battery Company,
Cleveland, Ohio.

Its function consists of research
which is being done to improve the
quality of radio reception and the
broadcasting of radio programs for
your entertainment.

www americanradiohistorv com

for this
"L booklet—

Tear me

off the page

and mail me

to WTAM. TI'll

bring you “The

Proper Use and Care

of Radio Storage Bat-
teries.”

Name

City and State
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Giant Phonodapter

This unit doubles the value of your phonograph. An easy adjustment
provides instant control of tone and volume. Large size diaphragm
assures maximum signal strength and a bell-like clearness of tone.
Light weight construction permits use of unit without supporting
stand. It is designed to fit all standard makes of talking machines.
The Giant Phonodapter is recommended for use with high-powered
multi-stage sets and is guaranteed to give perfect satisfaction.

Trimm Products Proved Best

made.

Professional - - $7.80
Dependable - $5.00

Home Speaker $10.00

Phonodapters

GIANT Unit $10.00
Little Wonder $4.50

AR
Speakers
Concert Model $25.00 §
[

RADI® MANUFACTURING

Trimm reproducers were the choice of the MacMillan
Polar Expedition and the Wm. Hale Thompson 'Round
TRIMM the World Cruise. Trimm Headsets are the unanimous
L d choice of those to whom radio is life’s vocation. Their
g&fa 'ty Q(epro ucers superiority is apparent when comparative tests are
If you want the most sensitive headset made,
Headsets purchase a ‘“‘Professional.” We’ll guarantee you per-
fect satisfaction.

Member Radio Manufacturers’ Association

DEALER’S SERVICE

An established service to
dealers is offered on all
standard lines allowing the
regular discount. Write
for quotations on the
things you need.

Everything in Radio
FRIEDLANDER-
KOPPLE RADIO

SERVICE
149 Church Street
New York City

— -—

———— EIE_J__

Niles Battery Chargers
Stay Sold

A quiet, double vibrator
charger for Radio A DBat-
terles: 1 to 4 Radie B
Batteries and 6.volt auto-
mobile batteries.

Delivers 72 percent of cur-
rent to your battery, Uses
both sides of alternating
wave.  Easy to operate.
Durable, Economical.
Guaranteed. Gives a quick
hot charge,

SOLD BY DEALERS

Model A ......... $19.00
Model AB ........ $21.00

Write for catalog today
NILES MANUFAC-
TURING COMPANY

Dept. 10. Ypsilanti, Mich.

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., 53 Park Place, N. Y. C.
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has been extended to include what are term-
ed free stock exchange reports rendered
daily. Now it is planned to further extend
the service so as to cover agricultural in-
formation, but, about $42 annually is to be
added to the regular charges. How Amer-
ican fans would swear if NAA or KDKA
began charging for this sort of information.
Owners of receiving sets in Germany are
called “amateurs”—certainly then, the broad-
casters are “professionals.”

"The Baromete;' gf)d ﬁadio |

Reception
(Continued from page 933)

b e e T e e " I
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harbinger of fine settled weather when the
day sky is a clear blue, and beautiful white
clouds sail stately overhead, and the dark
purple dome of night shows the moon like
a silver queen silently gliding in parade be-
fore the admiring gaze of a billion brilliant
stars.

So the task in hand was to discover if
there were any portion of the atmospheric
pressure curve, or combination of curves
which would be more favorable to radio
reception than other sections. While an ex-
haustive study of the data accumulated with-
in the last two years has failed to bring to
light any formula, which by using the baro-
meter curve as the major factor, would
enable one to accurately forecast the quality
of radio reception for two or three nights
in advance, yet there seems to be quite a
mass -of evidence in favor of the theory
that a slowly rising barometer, or better
still, a barometer whose curve is virtually
steady, or flat in any position, is the most
favorable for radio reception. On the other
hand, there is ample evidence on record
which points to the rapidly falling glass as
the most persistent enemy of good radio
reception.

There are exceptions, of course, strikingly
so in some cases, but as I am writing more
for the sake of presenting the facts rather
than trying to prove anything, it might be
interesting for those who have kept a log
of their radio reception for the last year or
so, to check up on any dates I may mention
as I go along. To begin with, 100 good
nights were selected from the records which
stated that these nights were ideal for re-
ception, many in fact being what might be
termed “super” nights with “DX” rampant
from sundown to far into the following
breaking day.

RESULTS

On 48 of these nights the barometer was
found ‘to be rising—on 40 more it was
steady and showing curves similar to A, H,
R and S in Fig 1, and on the remaining
12 nights the glass was falling, thus show-
ing that out of 100 excellent nights for radio
reception 88 per cent. of the total found the
barometer either rising or set steady. Again,
selecting 100 instances when excellent runs
of good reception or average reception were
broken up, we find that in 72 per cent. of
these cases a rapidly falling barometer pre-
ceded them, in 12 per cent. of them the
glass was halted in a “valley” similar to that
shown under D and E in Fig. 1, preparatory
to a “climb.” The remaining 16 per cent.
of the time, when our reception went bad.
the glass was found to be climbing at various
angles from 60 degrees to 85 degrees.

For the benefit of those who desire to
check their reception logs, I will quote a
few instances, specifying the dates. In the
following, the symbol R will mean that the
glass was rising, and the symbol D will
show that the barometer was dropping. The
numbers accompanying the symbols R or D
are used to show the rapidity of rise or fall;
for instance, R30 would mean that the glass
was rising at an angle of 30 degrees, and a
D48 would be used to show where the glass
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Enjoy the best radio in

The Shamrock-Harkness Two Tube Reflex!

ZPATE VANATYATATATEAYANAPANREPAN AN AV LN A

AYI YT BB

yuuis

neighborhood

* 2880
CRYSTAL
%. ' DETECTOR

Licensed under U. S. Pat-

ent Office Serial No. 719,.

264 for Radio Receiving
Stations.

PRICE

*35

"SHAMROC

SuAMROCK

-

S TP s v

- —

DISTANCE AND SELECTIVITY
FROM THE NEUTRODYNE:
Radio frequency controlled by variable
condensers mounted on air core trans-
formers gives the Neutrodyne its re-
markable distance and selectivity.

CLARITY FROM THE REFLEX:
Just one unit is responsible for the re-
flex’s well-known tone clarity. This is
the crystal detector.

VOLUME FROM THE REGENER-
ATIVE: The two audio transformers
found in the regenerative are respon-
sible for its powerful loud speaker
volume.

Dept. 66, Market St.,

AUDIO
RANSFORMER
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"
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- fac THARKNESS £
ITWG TUBE REFLEX kil
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RHEOSTAT

T
FLEXOFORMER

AERIAL

SHAMROCK MANUFACTURING CO.
Newark, N. J.

THE SHAMROCK KIT CON-
TAINS all parts necessary to build
this marvelous set. Enjoy the best
radio in your neighborhood this win-
ter. Buy this Shamrock Kit and make
your own set at half the cost.

BUY ONLY SHAMROCK-HARK-
NESS LICENSED PARTS: True
Harkness reception can only be
achieved by using genuine licensed
parts. Avoid imitations. Accept only
the genuine.

BEFORE BUILDING YOUR SET
mail couron for “Shamrock Radio
Builders’ Guide Book.”

SHAMROCK

( FOR SELECTIVE TUNING )

SPAEAY

AVAPKENERFEE LI ¥R

oEENMeOEEEE@EmE DS,

FREAYAPA RA VA
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The set for the masses
as well as the classes.

Combines best features of
leading circuits.

+
+
\ |

THAT’S the Shamrock-
Harkness Two Tube Reflex
which has created such a sen-
sation among experimenters
and amateurs by its amazing
performances. It combines

the best features of the lead-
ing circuits in use today.

| Operates a loud speaker.

| Two tubes do the work of
five.

Cuts battery costs 60%. |
Does not squeal, howl or ra- |

diate.
‘ Stations can be logged.
‘ Amazing clarity and volume.

SHAMROCK MANUFACTURING CO.,
Dept. 66, Market St., Newark, N. J.

I enclose 10 cents (U.S. stamps or coin) for copy
of “Shamrock Radio Builders’ Guide Book” contain-
ing diagrams and complete instructions for building
10 sets at prices ranging from $15 to $50.

e T Y LY Y TR L Y L L R R h ol

Address
1 Dealer’s Name
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SEND US YOUR BROKEN

T
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OR BURNED OUT

RADIO TUBES

ALL MAWKES REPAIRED AND
REBUILT LIKE NEW

We Save Half Your Tube Cost

A written guarantee with each tube

NEW TUBES ALL TYPES—S$2.50
Dealers —Write for Prices

RADIO TUBE MANUFACTURING CO

154 R-Nassau Street

Mail Ordeis Given Prompt Attention.—We ship C.0.D.
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The New
DAY-FAN OEM
Model

A complete unit ready to attach to
light socket, antenna, and ground.

i

lll II|

This beautiful instrument embodies all the remark-
able qualities of tone, simplicity of operation, and vol-
ume which dlstmgmsh the other DAY-FAN models.

In addition to this, it is complete with built-in loud
speaker and b'lttexy equipment. The batteries auto-
matically remain fully charged.

Price complete with everything but tubes....$225.00

Tkt Dayron Fax & Motor Co., Dayton, Ohio

WA

:

New York City 154. Colborne Building,

WHEN YOU
TUNE IN ON

WRS

|i| ||
M

.. il

il Il'" \[p“}“ N |‘| | H]

il

EARN MON
EA/]\?I' HOMN

OU can earn $1 to $2 an hour in your spare
time writing show cards.

L' i

EY

No canvass- §

ing or soliciting, Weinstruct you by our new
simple Directograph System, supply you with
work and pay you cash each week, Write
8 today for full particulars and free booklet.
WEST-ANGUS SHOW CARD SERVICE LIMITED
Authorized Capital $1,250,000.00

Toronto, Can.

YOU TUNE IN §

ON SERVICE 4

Builder.

WORKSMAN RADIO SERVICE | | |

“Always at your service’’ U

If it’s anything in Radio—we have it.

Cur FREE Catalog listing thousands of items
WILL SAVE YOU MIONEY

ation.

WORKSMAN RADIO SERVICE ,
14.16 Vesey Street

New York, N. Y. § |

to 4 ineh holes.
3 Same tool but does not drill
3 own ptlot. 1.50
& Remit hy Cash or Money Order
obbers & Distributors
write
Poeppel Novelty Works
271800 Berenice Ave.

- e - —
il ADJUSTABLE CIRCLE CUTTER

great help to the

Radio
It drills own npilot

and cuts out plug in one oper-

Adjustable from 7,14
Price..$1.75

Price asse iis $

for Discounts.

Chicage
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was dropping or falling at an angle of 48
degrees.

Beginning on July 25, 1922, a series of
good nights terminated with the barometer
showing D30. After a week of bad static
the glass climbed on an R38 on August 4.
Remarkable DX was accomplished until
August 6, when the good air was spoiled by
a D42 and restored on August 7 by an R35.
Another favorable run of reception ended
with a D62 on August 17, 1922, but the
following day an R38 repaired the damage,
and the glass settled steady, giving us two
splendid nights on August 19 and 20, only
to desert us again when a D60 appeared on
August 21 disturbing things temporarily for
a night until an R51 came along and handed
us a brace of radio nights worth staying
home for. On August 24 we find a D55
and poor reception, and on August 25 good
work being done on the receiver with an
R70; also, the barometer took a vacation
and rested on a practically “flat” curve
similar to H in Fig. I for a period of five
days, during which time the air was first-
class all through, vet it is certainly interest-
ing to find a D43 again putting a stop to
such ideal conditions on Sept 1, giving only
indifferent reception for the next two days.
As usual, an R75 cleared things up again
for us, but a D65 next day undid the good
work, the latter eventually giving way to
an R53 again on September 5, which pacified
us until September 7, when a D38 served up
such a very poor qualxty of reception for
four nights straight, that we were extremely
thankful for the surprisingly slow climb of
the glass on an R18 to patch up our tattered
air again on Scptember 11, 1922,

While T am around this date, let me tell
of an unusual occurrence on September
13. This particular night was really a won-
derful one for radio and the glass was
passing through a relatively high position,
climbing at the rate of 65 degrees, the pres-
sure registering 30.25 inches, but the baro-
meter evidently felt youthful and vigorous
that night for it went on climbing to an
abnormally high position seldom attained
here, namely 30.5 inches. For a period of
four days after that “Super” night of
September 13 when the glass climbed out
of sight, the air was simply ‘“dead” and it
took three more days before the barometer
got over its foolish notions and slid down
to a rational level when our reception
materially improved on September 20.

This phenomenon was duplicated more re-
cently on April 26 this year, when the baro-
meter curve almost ran over the top of the
pressure chart, soaring to an altitude of
30.65 inches at 12 noon that day. The re-
ception that night was exasperating, to say
the least, yet at midnight the glass relented
and was seen to be tumblmg headlong the
following day, passing thirough a normal
zone of 30. & om April 27, the night of
which was exhilaratingly crammed with lilt-
ing jazz. To quote each instance in detail
would take up too much space, but in very
many instances we find the reception curve
rising and falling in direct sympathy with
the barometer curve. The first two ideal
weeks of January, 1923 succumbed finally
to a savage attack of the barometer which,
after being passive for those two \veeks
ran amuck. On January 16 it dove violently.
and rose again—then plunged again like a
bronco earlv on ]anual v 20. That was enough.
Our long spell of lovely recention while the
glass was steady suffered terribly under such
treatment, wilting almost visibly from that
time on, and was at a critically low ebb on
]anuarv 26, when a long looked for R45
just arrived in time with an antidote for our
disgust of radio in general and on January
29 we were back on full fare, dining royally
on plump DX reception again.

1 am simply repeating the story with a
change of dates when I refer to February
23, 1923. Here again, a lightning-like D86

scattered a splendid succession of good
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SPECIAL

FEATURES

1. The single tube on
the Monodyne acts
as amplifier and de-
tector equaling a
volume of two tubes.

2. Uses but one dry
cell tube, preferably
WD-12 or C-12.

3. Only one tuning
control—simple and
easy to operate.

4, Selectivity — sharp-
tuning always on all
wave lengths.

5. No storage batteries.
Operates on single
dry cells.

6. Easy to install—per-
mits all kinds of
“hook-ups.”

7. Can be used with
head phones or loud
speaker.

8. Costs only $10 post-
paid (without tube).

oy s s A
Audio
Transformer

Here is a transformer that not only positively
eliminates all the draw-backs of other makes,
but in addition stands head and shoulders above
any other audio frequency transformer on the
market today. To prove this seemingly flowery
language, note the following:

From recent tests conducted in the RADTO
NEWS LABORATORIES this transformer
was found to have the following characteris-
tics: The voltage amplification curve, obtained
by applying a constant peak voltage across the
primary in series with a 10,000 ohm resistance
and measurin% the secondary peak voltage at
various audio frequencies without absorbing any
current from the secondary, was found to be
exceptionally flat throughout the entire band of
audio frequencies. Tests were made at frequen-
cies ranging from 150 to 6000 cycles, and the
curve extended well into the lower frequencies
where other transformers fail. In fact the am.

plification at 200 cycles was almost equal to the }
amplification at ‘1200 cycles, a condition not °

found in any other high grade transformer.
The curve is flat from 1200 to 6000 cycles, giv-
ing a direct voltage amplification of from 414
to 5 times throughout the entire range. Thus

~ATI[INAL

]
\ [ ]
ﬁm@ Please send prepaid [ Monodyne Receiver OO Calibrated Transformer for which I will
] C UR 3 Py the postman, upon delivery, the advertised price.
<oRPURATIoON e

18 HUDSON STREET
NEW YORK

.” the Universal Receiver

1 Oper-
| ated by anyone using only one
Tuning Knob and one Tube.

Within everyone’s purse.

PRICE including two in-
ductance coils, but with-
out tube, batteries or
phones
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Only one knob for tuning. No longer do you spend half the night
1n needless fussing, turning this and twisting that, missing all the §
pleasure of the entertainment. i
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“Like talking over the back fence” is the way one customer describes
a political speech he heard broadcast over a thousand miles away.

The
Radio engineering. Parts heretofore considered essential are omitted
with no loss of efficiency. One simple tuning control gives selectivity
equal, if not superior, to sets costing hundreds of dollars.

MONODYNE circuit is one of the most radical advances in

Size 414x614 weighs less than 3 1bs.

ALL WAVE LENGTHS—NO STORAGE BATTERIES'

there is virtually no distortion caused by the
transformer.

5 Tests made on the transformer in actual oper-
ation corroborated our electrical tests. Broad-
)idd, cast music was not only amplified and repro-
¥ duced with life-like faithfulness but the wvol-
~ume was greater than that obtained from other
transforiners. The transformers had no ten-
dency to oscillate at audio frequency, or squeal,
as many do, and consequently require no shunt
fixed condensers or resistances. Of particular
notice was the volume and quality of the base
notes of the saxophone, piano, etc. These notes,
although missing in most receivers,
through with astounding volume.

came

(

A print showing the calibrated curve is in-
cluded so the user can tell how to get best re-
sults.

The “Calibrated” Audio Transformer is spe-
cially designed for Radio Broadcast reception
reproducing voice and music faithfully and with
freedom from distortion. High amplification at
all frequencies. A high grade transformer giv-
ing results heretofore unattainable. Superior in
design and beautiful in appearance. Improved
terminal mounting giving maximum separation
of grid and plate and admitting "connections
being made with equal facility in any direction,
thus insuring short leads.

u
]
i
1
|}
[ ]
1
|}
1
|}
i
]
| )
i
1
Ilﬂanutactu)rcd din45 stylcs(: 3% to 1 (Neutro- :

dyne ratio) an 14 to 1 (all stage
ratio). Price each style.......... $5.00 :
1
If your dealer cannot supply you, use coupon H
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NATIONAL AIRPHONE CORPORATION
18 Hudson Street, New York City.

R.N.-12

Gentlemen :—
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Don’t worry any more about some-
one meddling with your radio set
while you are away. Simply remove
key from Walbert Filament
Switch and take it with you just as
you'd take the ignition key from
an auto. Sturdy, compact, efficient.
Shell and key handle insulated from
circuit.

The Walbert Safety Rim Socket is

eed not to break at the slot.
gpecial heavy bakelite design
decreases intet-element capac-
ity thereby utilizing all available

of stations “heard” on the second day
thru using the

AL BEDRT
@UNIVEMB'ER

Micro-Selective Tuning Control

THAT is what the UNIVERNIER did for A. H. Klingbeil
of Ashtabula, O. Tripled his entire log ina single night! “Last
night,” writes Bishop Francis of Chicago, “I put ?, UNIVER.

NIERS on my Neutrodyne and got 20 stations I never

eard before!”

You can do the same. Tune-in those hard-to-get distant stations
quickly, easily, clear and loud. Don’t have to alter éour set. Simply

replace each of your dials with a UNIVERNI

R, the original

12-to-I ratio micro-selective tuning dial.

WHY A 12-to-1 RATIO IS BEST

Careful tests prove that a lower ratio
is inefficient, a higher unnecessary.
With higher-ratio dials the actual
“searching’’ for stations is done with
the coarse adjustment. The operator
finds the vernier adjustment too slow
and uses it only for “clearing-up” a

station after it has been detected with
the coarse adjustment. Many stations
aremissedentirelywiththelatter. With
the Univernier both “searching” and
the final “clearing-up’’ are done easily
and efficiently with the vernier adjust-
ment. And a large knob helps do it!

COSTS NO MORE THAN A GOOD DIAL—

And does away entirely with the need
for vernier condensers. Very attractive
with new “dished” dial. More efficient
with heavier gearing. Positive contin.
uous vernier—No slippage! Pointer

rigid with shaft. A slight necessary
amount of play in the knob pre-
vents involuntary disturbance of
vernier adjustments when the hand
is removed.
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nights and practically left us desolate for
five or six days. Coming further and pick-
ing at random we find September 14, 15, 16
and 17, 1923, delivering superb radio, but
a D78 put an end to it all until the 20th
of the month, when an R65 was exccedingly
welcome,

Rippling over the months for the benefit
of our newcomers who only got into the
game this year with their logs, let us g0
to Jan. 25 of this year (1924) and see .
how poor the stations were and fading very
bad. Well, a nasty D76 set in on the dav
before and the glass had fallen remarkably
low on the 25th with a frightful blizzard
here. On Jan. 26 an R70 arrived, continu-
ing through the 27th, on the night of which
your logs will undoubtedly prove unique for
startling DX records.

EFFECTS OF RAPIL DECLINE

More recently still, let us pause at the
ﬁ}'st week in July, 1924, so as to select a
difference in seasons.

Here we watched the barometer ambling
along for several days on a comparatively
“flat” curve, nice and steady in_a fair
weather zone. Radio reception was very
good during the whole of this period, but
on July 7 the break came. The glass fell
away rapidly and was in a “bad low” next
day, reaching its worst on the night of
July 9.

Thousands of logs of radioc amateurs
will show that the Canadian Polar
ship Arctic (call VDM) whose signals had
been roaring in for several days, then fell
away to a weak whine on July 11. Turning
back now to July 10 on their log books.
these amateurs will find that their transmit-
ters put over some nice DX (if they were
working) for the time of the year, but on
the night of July 11 that strange magic
which flung their signals into distant states
had- vanished and on the whole reception
was jotted down as very poor.

Once again the charts show that the DX
night was the night of the rising glass and
the poor night the one of the falling glass.

The Arctic was wonderful in volume
when the glass was steady or rising,—wheezy
and swinging when the glass was falling,

and back to her usual trumpet note on the
14th when the glass rose again, although
the ship was considerably further away.
The evidence up to now tries to show the
rising or steady barometer as our best

rid voltage for producing signals.
%New tubes have bakelite bases for
same reason.) Soldering lug and
double-spring contact integral. The
mostattractivesocket on themarket.

Mahogany Knob and Black Knob and
Corrsny Kpop =nd §1.50 Sltves ook, and 81,25
At your dealer or sent postpaid on receipr of purchase price.

(Please mention dealer’s name.)

Jobbers and Dealers: Write for Discounts

Members of friend, and the falling or erratic barometer
ﬁ%‘i‘f% THE WALBERT MANUFACTURING COMPANY our worst enemy, but there are exceptions.

923 Wrightwood Avenue

ALBERT &

Chicago, Illinois of course; in fact there are instances which

will cause one to ponder before coming to

yet I was only able to reach the West
Coast (2,500 miles distant) and to England
once in a period of four months with 20
watts of C.W.

Then one morning I worked the West
Coast three times uside the hour on 15 watts
C.W. while the barometer was falling rap-
idly.

We will carry confusion further by relat-
ing that my average range on the phone
(10 watts) was 800 miles, easily conversing
for hours at a range of 600 miles, and many
reports from ranges of 1,000 to 1,200 miles
of good reception, yet on both occasions
when I have been notified that my voice
has been heard plainly 1,300 miles South,
the barometer was falling here.

CLOUDS

Many lovers of radio prefer clear bright
nights and others favor a dark cloudy night.
Let me tell them that the records show that
first class reception has been tabulated on
innumerable occasions with both clear and
cloudy nights, with the balance in favor of
a night with low lying rain or snow clouds
after a generally cloudy day which seems

- a conclusion on anything. A log of trans-

il . 1 Send 2 o, ! nﬁissions from thli)s Xstation shows }hl?td\vhlle

T ¥ & FREE Stamp £, § the bulk of my was_accomplished dur-

— p aris W’t]’ Q Pu)pOSﬁ ;'L;_"gc\;’smlgi . ing the periods of the rising or steady glass,
[}

ALL WALBERT PARTS PROTECTED BY PATS. OR PATS. PEND., U. S. AND FOREIGN L _ 50011.-@
@ : i

RADIO 3
FOR AMBITIOUS MEN RADIO TUBES
A new booklet just off the press. If you_are

REPAIRED
interested in entering the Radio field, send for

Like and
this bookiet which explains our Radio Operat- new $2.00 guaranteed.
ing and Radio Mechanics Courses. ALL TYPES.

Y. M. C. A. RADIO INSTITUTE Mafl in your burnt-out or broken tubes.

158 East 86th Street
New York, N. Y.

MU-RAD

LABORATORIES, INC. L us e o
Asbury Park, New Jersey MPANY

Satis-

faction guaranteed. Prompt service on mail orders,

OHIO RADIO SALES, Dept. R

723 ROSE BLDG. CLEVELAND, OHIO.

KESTER Radio SOLDER

{Rosin-C

VOul ‘
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The New Radio Unit
That attaches to any
Radio Set replacing
both A and B Batteries.
Read These Facts

1—Absolutely climinates all batteries.
2—NOISELESS at all times.

3—Will operate any set—no change whatsoever
necessary in your set.

AT L L 0 LA LR AL

Patent Pending

AT LAST

The Logical Unit for Operating

the Radio Set—Cleaner, Steadi-

er, More Compactand More Eco-
nomical than Batteries

4—Steady current at full voltage always—a fea-
ture not found in batteries.

5~-Will not overheat.
6—All connections identical to battery posts.

7—Will operate efficiently up to 10 tubes (}4
Amp. each).

8—Eliminates danger of burning out tubes.
9—Attaches to any Light Socket 110 Volt D. C.

We have just perfected this logical ideal unit for the operation of

the imodern radio receiving outfit, a unit that takes the place of your
batteries and operates direct from 110 Volt D. C. house current from
the nearest socket. .
" The unit is small, neat, compact, not messy. It is silent in opera-
tion, does not overheat and IT DELIVERS A STEADY CURRENT
AT ALL TIMES FOR BOTH FILAMENT AND PLATE, THERE-
BY INCREASING THE SIMPLICITY OF OPERATION OF THE
MULTI-TUBE SET.

It is easier to hook up than batteries, absolutely no change neces-
sary in your set. All connections are identical to battery posts, and
are so marked. Has taps for the following voltages: 6, 22, 60, 90,

Entire unit is only 14 inches long by 6 inches wide by 5 inches
high. Construction is of the finest materials for dependable long life.
The unit is beautifully finished and will not detract from the appear-
ance of the most ornate receiving set.

This UnitforDirect Current Only
AC Unit Under Constuction

Use the Coupon on the Left

- ' 1 -’*. | v = You can dispose of your batteries. Both A and B types. You can
1 A1

use the large space they occupied for other and more valuable material.
A
p 0 '

You can rid your radio set of the unsightliness of the A and B batteries.
Sent Express Collect

Better order to-day. In two weeks’ time we will be so
swamped with orders that they will h_ave to, wait their
turn. Orders sent now can be filled immediately.

THE RADIOGEM CORP,,
66-R—West ‘Broadway, New York City.

Gentlemen:—1 enclose $25.00. Kindly ship
me express collect one A-B Power Unit (for 110
volt direct current only).

Name ..o iieiiii it iaiiiiiiiaiaaiasaens
_:_ Address ..o i i aaiaaeaaas ——%— The Radiogem Corporation
_—_E City and State.......ccooviiiiiiiiaionnsannns % 66-R-West Broadway New York City
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“What a whale of a difference
just a few cents make!”

— all the difference

between just an ordinary cigarette
| and—FATIMA, the most skillful
blend in cigarette history.

$ Brings you a Genuine

"UNDERWOOD

MY APLE W R LLSF-TETR

10 DAYS FREE TRIAL ¥ou 32 mcondiionsly
days you are not satisfied with this late mode! UNDERWQOD
typewriter rebuilt by the famous Shipman Ward process.
GREAT PRICE SAVING [recienier e
tory in the world by our money saving methods.
EASY MONTHLY PAYMENTS Sgsmall that
notiee it while you enjoy the use of this wonderful machine.
FREE BOOK OF FACTS foiiing, Stipman
system of rebuilding typewriters and also valuable information
out the typewriter industry both instructive and entertaining.

DOWN

Act Today!
Mail

Year
Coupon

Guarantee

- — —————
Shipman Ward N Please send meo
Mfg. Company “book of facts,
1959 Shipman Building explaining bargain offer.
nrontrose & Ravenswood

Aves., Chicago

St: AR IO eiciefoier» s1oLorei b s L & g adih A BT b & B 5105

T e T e P - e

ONE HOLE

HEQOSTAT

Radio Editors Agree

e L% that the De Jur one
hole genuine bakelite rheostat

is the standard of comparison.

De Jur Rheostats embody these ex-
clusive features—non-corrosive and
heat resisting, interchangeable resist-
ance element held securely in place
by special metal brackets. Sliding
rod supporting the slide arm has
long brass bearing, assuring abso-
lute contact.
Guaranteed—Any part replaced auy
time.
AT DEALERS EVERYWHERE
Jobbers and Dealers
write for discounts

DeJur Propucrs Co,

New York.
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to prevent the bright sun from sucking the
life out of the air.

RAIN

No evidence it at hand that rain helps
or hinders radio transmission. Rain is gen-
erally prevalent after a barometer decline,
and very often also when the glass is recov-
ering after a bad “low.” However, we find
that DX can be brought in during a deluge.
whereas again, very poor work on the re-
ceiver will be recorded under like condi-
tions.

SNOW

Usually the majority of snowy nights are
good, but so is the season during which
snow is encountered.

Blizzards have a bad habit of tying up
reception, on first thought, until we note
that it, is the falling barometer that fore-
tells the blizzard, so why blame the blizzard?

WIND

Severe fading has been noticed on many
nights during a high wind, and on quoting
figures we find that fading appeared on
83 nights out of 100 nights that signals
were known to be swinging.

I am prone to blame quite a deal of this
upon antenna systems both at the transmit-
ting and receiving ends. A high diving
or fast climbing harometer invariably brings
winds ranging from a brisk breeze to a
young tornado and a characteristic symptom
of uusecttled weather is the slow “fade out”
of our music, which appears to leave us
and go somewhere to recoup its strength
and after periods ranging from 15 and
very seldom mnot more than 90 seconds,
return to us with apparently renewed vigor.
It might be interesting to note here that
very often when a station fades from the
East coast receivers it is reported strong
to the West of the transmitter, and vice
versd.

NORTHERN LIGHTS

While the Northern Lights may have a
lot to answer for in the way of interfering
with telegraph and cable communication, the
records reveal nothing substantial in the way
of evidence to show that they are very
detrimental to radio reception.

Both excellent and poor reception have
been our lot when the Lights have been
playing. I will quote the logs of some
exceptionally unique displays.

Oct. 14, 1922, 11:05 p. m.—North Lights
magnificent tonight, swinging low in broad
curtains of varied colors, coming from the
N. W. horizon to the S. E. Some curtains
sweep so low a hissing crackle is plainly
heard overhead. Reception is splendid to-
night.

March 26, 1923, 11:30 p. m.—North Lights
making wonderful picture tonight. Dogs
are loaded with static, sparks flying from
ears, nose and tail when fur is rubbed.
Radio is simply rotten.

PHASES OF THE MOON

It may not be generally known that the
first quarter of the moon surely earned a
bad reputation in 1923 as a breaker up of
good radio weather. Look at these records:

Jan, 24, 1923—Recention has fallen off
considerably tonight.—First quarter of the
moon.

Feb. 23, 1923—First quarter of the moon.
—No radio concerts heard at all for three
nights after that date.

March 26, 1923--First quarter of the
moon. Hardly a radio station in the world
for the next six nights!

It looked very bad for that particular
phase of the moon, but before or since I
have been utterly unable to fasten anything
definite on to that, or in fact any phase
of the moon. There is nothing consistent
about it. Even as I write (September 6,
1924) it is the first quarter of the moon
and my wife is filling the sitting room with
radio music from almost anywhere on the
American continent. As the Irishman said,
“There’s good an’ bad everywhere.”
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A VIOLIN
could crash it!

989

UNE a violin exactly to the tremors

of the greatest of skyscrapers. Am-
plify sufficiently— and rock whole
buildings to the ground.

Unthinkable? Hardly more so than the
proportionally greater amplification
which is Radio itself.

Out of the air your antennac sifts in-
finitely tiny impulses. Your receiver
nurses them along; ampliﬁcs them stage
by stage; and transforms them into
sound waves—whispers which can be
made audible a city block distant by
Thorola Loud Speaker,

The extreme volume which only Thor-
ola makes possible, allows you to tune
down for local stations, and it docs
bring in weak, distant signals with

strength never known before. Double
the power of your set and hear new
stations for the first time with Thorola.

Thorola power alone marks a radio
epoch. Even greater is the exquisite
reproduction. Famous.operas; works of
greatest composers; entertainers’ per-
sonalities all come to you with un-
precedented fidelity. Such marked,
advancement results only from
the many Thorola betterments

new to radio, but fundamental

in a great musical instrument.

The Thorola reproducer, in size
and design, really permits true pre-

cision construction. Thorola Con-
trolled Mica Diaphragm brings radio
the highest development in sound re-

Thotota

THE SPEA

W,

KING LIKENESS

No External Battery Needed. Sim-
ply Plug ir Sume as Headphoncs.

production. The exclusive Thorola
Separix eliminates blurring and pre-
serves every overtone. The Thorola
horn compound, Thorite, ends
compromise with acoustical laws.
And, finally, the exclusive Thor-
ola Synchronizer harmonizes
your Thorola with your receiver.

Whatever your opinion of radio
now, go hear Thorola. New
character of entertainment; new
stations most likely await you.
The Thorola 10-Day Refund
Warranty is a guarantee to users
that Thorola fulfills every claim.

REICHMANN COMPANY
i729-35 West 74th Street, CHICAGO
MAKERSOF THEFAMOUS THOROPHONE

THOROLA g4, 8z THOROLA 3, $20
THOROPHONE Pocverplus Speaker . 545
THORQLA 6, Phonograph Attachment . $1§
THOROLA 9, Cabint Loud Speuker . . $40
Thorola demand outpaces distribution.
If vour dealer is not stocked, we ship
any model direct on receipt of price.
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Everyone interested in

68-page book of approved
parts and sets—it’s free!

Ward’s
New Radio

Catalogue

ONE copy of Ward’s New Complete |
Radio Catalogue is yours Free ~you |
need merely to write for your copy.

It shows you everything new in Radio,
everything that has been tested and ap-
proved by the Radio laboratories. Simple
instructions are furnished with every Ward
receiving set enabling you to put up and
operate it without outside help.

And the prices on everything in this
book are surprisingly low!

A Price and Quality Guide

Study this Catalogue every time you need any-
thing in Radio, whether parts or a complete set.
See what s the lowest price for standard quality
goods.

Everything shown in this Catalogue has been
selected by an expert. Everything is standard.
Remember at Ward's we never sacrifice quality
to make a low price. Yet our prices are always
low because we sell direct to you by mail—and
without the usual *‘Radio Profits."”

Montg

ESTABLISHED 1872

omery

radio should have this

Write for
Your Free Copy

Bring the Joy
of Radio Into Your Home

You can get the most enjoyment out of Radio
only by using standard, high grade equipment.
You know what you are getting when you buy at
Ward’s. You are sure of high quality as well as
a big saving when you order from this book, for
our Radioequipment is sold under the same liberal
guarantee we have made for 52 years on every
article sold by Ward’'s—*‘Satisfaction Guaran-
teed or Your Money Back.”

Write for your free copy of the new Radio
Catalogue — Write to our house nearest you and
address Dept.— 2-R.

Ward &Co.

The Oldest Mail Order House is Today the Most Progressive

Chicago Kansas City  St. Paul

Portland, Ore.

QOakland, Calif. Ft. Worth

STATIC
PRACTICALLY ELIMINATED

BY THE NEW

STATIC-CHOKE

REG. U. S. PAT. OFFICE
Radio’s most objectionable features reduced to a mini-
mum and tone quality improved to a remarkable degree
by this thoroughly tested and dependable device.

INCREASES
AUDIBILITY

Ol_ie-Half Actual

PROGRAMS COME THROUGH AS NEVER BEFORE

DECREASES
NOISE

Size . . .
WAWW americanradiahistorv cam
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Hadn't I followed that radio writer's in-
struction? I pulled up the easy chair, settled
myself, and with great care and dignity
adjusted the head phones. Apprehensive, ex-
pectant, I turned on the rheostat. The tube
lighted up brilliantly and then suddenly went
out. “Great Caesar!” I groaned, “She can't
be busted!” I turned and turned again, but
the tube very politely and quietly refused to
respond to my {frantic attentions.

In perfect agony, I heard a car drive up
and I knew that in it was my wife, who,
evidently, had been brought home by a friend,
First I thought I'd hide the whole “darned”’
mess quickly. That would be better than
being found with it and displaying it to
Herb's gang when they came in later. But
that was impossible. I just had to try it
once more. And so, once more I wrenched
the rheostat, but to no avail. In utter dis-
gust, I tore off the phones. And the most
surprising thing. The tube lighted of its
own accord !!

Quickly I returned the phones to my head.
I turned the dials until they fairly whirled,
but all I heard was a bedlam of whistles,
scratches, and howls,—enough to wake the
dead. I turned and adjusted, redoubling
my efforts desperately when I heard the.
front door open and slam, and a sweet, clear
voice call “Where are you, dear?”’ I gave
the condenser one last, mad wrench and the
set settled into the quiet silence of the tomb
of an Egyptian mummy !

A rather creepy sensation was coming
over me. Somebody was watching me. 1
just knew Alice was in the room; I could
feel her eyes upon me; I could imagine how
her little mouth was just twitching to find
the appropriate word with which to begin
as she looked first at me and then at that
damning mass of boards, and zinc, and
tangled wire. I turned ever so little with
lowered eyes, with the trepidation of a child
caught in a forbidden act. And there, sure
enough, she stood, arms akimbo, eyes a
picture of amazement, mouth quivering, face
suffused with angry blushes. Her eyes
traveled down to my ankles and centered
there so long that I was constrained to look -
there myseli. What I saw was a pair of
perfectly healthy ankles, undamaged by any
bruise. Evidently I had lost the bandage in
the “shuffie.”” A groan escaped me. That
must have been the signal for action. She
stepped forward so heavily that the floor
actually shook and began in a high-pitched
voice the harangue to which I had resigned

myself,

“Bill Gaskins! Are you a fool? Do you
mean—"

She never got a syllable further. I came
near jumping out of the window. Perhaps

I should have, but I, now, was paralyzed
with astonishment and thrilled into a state
of coma. I simply could not believe my
ears. Without one whistle, or one scratch,
or one howl, came clearly and distinctly a
voice announcing,—

“This is KDKA, the station of the West-

inghouse Manufacturing Company, East
Pittsburgh, Pennsylvania. . . . . " .
Dumfounded, I could only gasp, “Pitts-

burgh, Pennsylvania! And me in Marshall,

Texas!”

Until two o’clock in the morning I had to
stay up for my wife, for she became so
fascinated that she wouldn’t let me have
the head phones for more than a minute at a
time. Cuba, Schenectady, Detroit. Denver,

Los Angeles, Atlanta, Davenport, Min-
«* e Y] T S S A o s o o
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This Transformer Has
Improved Thousands

of Radio Sets - - - -
B N

“. .. Your letter answering mine of

December 10th came just as I got
home with an ACME A-2 in my
pocket. I installed it in my reflex set
in place of the and believe me you
cannot exaggerate its good quali-
ties . . .” From Winnetka, Illinois.

“ .. Am using your four-tube
Acme circuit, using three audio and
three radio transformers, and can pick
up any 50 watt station in the U. S.
A. ... From Fitzsimmons, Colo-
rado.

These are just typical samples of
testimonials picked out at random
from our files. If we tried to show

Ry
¥,

?‘,.F;

ACME A2
—for volume,

them all to you, we’d have to publish
a book. You couldn’t read them
through in a day.

But right here and now today you
can, if you will, get the benefit of
ACME Transformers. Use them in
the set you build. Insist on them in
the set you buy. Then your loud-
speaker will have a chance to repro-
duce loud and clear without distor-
tion.

Send 10 cents for 36-page book,
“Amplification without Distortion,”
containing many practical wiring dia-

- grams and many hints for getting the

best out of your set.

ACME APPARATUS COMPANY
Transformer and Radio Engineers and Manufacturers

Dept. 71, Cambridge, Mass.

ACME

~ for amplificalion

ACME APPARATUS COMPANY,
Dept. 71, Cambridge, Mass.

Gentlemen: Enclosed find 10 cents for copy
of “Amplification without Distortion.”

e e e Y O ey
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Telmaco Acme Receiver

The Ideal Receiver for all Seasons

The Telmaco Acme
Receiver is truly port- 5
able. May be instantly
removed from hand-
some carrying case and
inserted into beautiful
two-tone mahogany
case. No outside loop,
no aerial, no ground
required.

Ske of Case 8" x 10"
X18". Weighs only
27 pounds complete.
Easily Carried.

Acme 4-Tube Reflex Circuit Used

securing selectivity, distance and volume
with minimum battery consumption.
Complete in itself. Easily carried from room to room in
your home or to office, neighbors, etc. Take it along and
have music, entertainment, speeches, news, market reports
wherever you happen to be.

Instantly ready for use asit is. You can use external antenna
and ground, loop and loud speaker if desired. 4 tubes (fully
protected by shock absorber sockets)—equal to 7 tubes, due
to reflexing and use of crystal detector.

Write for Free illustrated circular fully

Reasonably PTiced describing Telmaco Acme Receiver.

: Complete Telmaco 64 page catalog containing 20 circuits in blue and
describing the best in radio sent postpaid for 10c. I

Quality Radio
Exclusively
Established 1918

Dealers' Catalog and Price List furnished to all bona fide dealers

* making tequest on theit business stationery.

Radio Division

TELEPHONE MAINTENANCE CO.

20 South Wells Street Dept. B Chicago, Illinois

—Let your batteries get run
down. If you do you are
bound to have a lot of grief.

With a Jewell No. 55 on
your receiving set panel you
can check your batteries
daily — re-charging them
when needed.

Pat.
Pending

Double and Triple Reading In-
strument for Receiving Set Panel.

Order from Dealer

Ask vour dealer or write for our
15-A Catalog.

Jewell Electrical Instrument Co.
1650 Walnut St., Chicago

«“28 Years Making Good Instruments”

NREY s

The Brandola l soN DHIRTS

N 3 5 9 Direct
The Ultimate Radio Receiver ~ Idoul‘r'actwy tl:c;e:r:el:
e asily 80! Over one million sat-
One dial—six t;;e(;o mﬁeddwelz‘lrers. tNg cnplmlor%xperience
M 1 required. Largesteady income. Manyearn
List Price $125. SI(J%. to $160. weekly. Territory now being
The J. F. Brandeis Corporation aliotted. Write For Free Samples.
’t36 Oxford Street Newark, N. J. Madison Mills Mnfrs, 566 Broadway. New York
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It is only a matter of time to descend the
ladder from one task to another until the
performance of menial work in connection
with operating will be a regular thing. Ob-
viously the only solution when matters reach
this point is for all operators to refuse to
accept employment under such conditions.

I wish to take exception to the use of
the word “humble” in Mr, Pyle's article.
I do .not believe he intends it the way it
will generallx be interpreted. It seems to
me that a polxpy of some operators in heing
“too humble” is the direct cause of the sub-
ject of Mr. Pyle’s complaimt. When we
succeeded in having our status recognized as
that of an officer, it does not follow that
we should be more humble than any other
officer, but an attitude of fellow-oflicer, the
same as they assume toward each other, is
in my opinion the only one to be taken.
Modesty and respect for others, as well as
for yourseli, however, are commendable
qualities in all, be he of high or low estate,
and when coupled with a thorough knowl-
edge of one’s job cannot fail to command
respect i return.

Every ship presents its own particular
problem, and as circumstances alter cases
and every individual is different, a super-
abundance of plain common-sense and good
judgment is a prime requisite of every oper-
ator. If he has these, it won’t take long
to adjust himself aboard any ship and uphold
his end with credit and to the betterment of
the nrofession.

In the matter of extra tasks, these are
usually begun as favors and in a spirit of
accommodation, but people are prone to take
advantage of good nature. This is especially
true of sea-captains, so it is always best
to let it be known early that there is a limit
to this accommodation, or it won't be long
before accommodation turns to obligation in
the eyes of the Captain.

Another thing mentioned by Mr. Martin,
to which I can bear witness (although I
didn’t know cases of this kind were happen-
ing in the past two or three years, as I
thought our status as officers was established
well enough to preclude this form of abuse)
is the habit of some Captains ordering the
operator to take his meals with the petty
officers. I signed on a ship in 1919, after
two years operating in the Navy, during
which time I had considerable experience
aboard merchant vessels, so I wasn't green;
I found, however, I was to eat in the petty
officers’ mess. When I protested to the
Captain, he informed me that his word was
law aboard his vessel (note: Sea Wolf type)
and that if I didn't like it, I would soon
find myself in the forecastle. Later, how-
ever, I had the satisfaction of having him
come to me with an invitation to-eat in the
Saloon, which I refused with the implication
1 found the petty officers preferable as table
mates. After a six months’ vovage, need-
less to say, I refused to ship on that
vessel again. .

I agree with Mr. Pyle in that the dig-
nity of the profession can be recalled aqd
upheld only by the conduct of the men in
it. It seems strange, however, considc.rm.f:
the growing use and importance of radio in
navigation that it should be necessary to be
continually fghting in some quarters to
maintain our position. It can be readily
seen what a handicap a young operator just
out of school is laboring under should he
find his first assignment aboard a ship wher‘e
such antagonistic ideas are prevalent. Inci-
dentally, the profession in itself is a handi-
cap, in that it is one into which a great
amount of new blood is always being mfusec'l.
New blood in itself is well enough and is
essential in all lines of endeavor, but
where this fact alone is a cause of contention
with some Captains and Steamship Com-
panies it requires a_particularly high type of
man to overcome this disadvantage.

The schools, as Mr. Martin says, can help
to remedy the situation to a great extent in
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REDSEAL

VARIABLE
CONDENSER

R Catcrecy Sy i el
YORX- CNICAGO 374 cung Y i,
it

NARIABLE G, \thy
/n/ga‘f.% _.:_'-

At Last—an ideal vernier to
control a low-loss condenser

You have probably often
wished for such a combination.
Now for the first time the ver-
nier of the Red Seal enables you
to easily take full advantage of
high condenser efficiency with-
out tuning right through the
sharp peak of the wave.

No more slipping, lost motion,
or tight bearings. No more
tuning with one knob and ad-
justing with another. All the
adjusting may be done with the
vernier knob alone.

The above does not give you
an adequate picture of the Red
Seal Condenser. Go to your
dealer and ask to see it. As you
operate the vernier for yourself,
note these six important features
which make it the ideal control
for this efficient, low-loss instru-
ment.

1. The action of the vernier is posi-
tive, giving delicate, smooth adjustment.

M

2. There is no lost motion or play
at any point.

3. All tuning may be done with the
vernier alone.

4. Only one dial
easily logged.

setting—stations

5. There is no fibre, rubber, or
gears. Nothing to wear or get out of
order,

6. Plates turn freely. Balanced ver-
nier eliminates need for friction at bear-
ings.

The Red Seal has four other
points of note:

1. Plates are of brass and are sol-
tler_ed_

2. Spring “pig-tail” connection em-
ployed.

3. End plates are grounded, elimi-.

nating the effect of hand capacity. For
supercritical work, insist on the Red
Seal Variable Condenser.

4. To facilitate tuning the movable
plates are given a special shape, making
the Red Seal of the “straight-line” type.

Manhattan Electrical Supply Co.

Incorporated
Chicago
San Francisco

New York St. Louis

anhatian

RADIO PRODUCTS

MADE BY THE MAKERS OF THE FAMOUS RED SEAL DRY BATTERIES

wWWW americanradiohistorv com
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Manhattan Junior
Loud Speaker

A real musical instrument
containing a specially de-
signed reproducer unit for
loud speaker work. Not
just a headset in a base.
Has “Concert Modulator”
adjustment giving best re-
sults under all condi-
tions—$10.00.

Red Seal Headset

Designed for “DX” work.
Tone quality excellent.
Workmanship the best.
No distortion or chatter-
ing. Bakelite case, soft
rubber sanitary headband
—$6.00

Phono-
graph Attachment

Makes a loud speaker of
your phonograph. A high
grade reproducer repro-
ducing the work of the
broadcasting artists with
fidelity—$5.00

Red Seal Batteries

The dependable dry bat-
tery for “A” circuits.
Long operating life and
great recuperative power
make Red Seals ideal for
radio work. Sold by all

classes of dealers. Re- ~

member, fresh Red Seals
bring in fresh stations
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thing worth while about a friendly condenser. / t
real pal your Radio set is until you equip it with a Rathbun single-hole-mounting
Superior Condenser.

details.

You fellows who don’t claim to know all about condensers, may learn some-
You, too, may not know what a

Compare 'em at your dealers or write (mention Radio News) for complete
Prices: “3 to 43 Plates”—$1.00 to $6.00. Rathbun Manufacturing Com-

R[smcus-uouz MOUNTING N

SUPERIOR CONDENSERS

Morded on every original single-hole-mounting low-loss unconditionslly
guaranteed Condenser.

pany, Inc, Jamestown, N. Y.

WAL BARKER

ANDREW MACDO
ie

WA L SARKER

HEnAY OCLARLAINE
FRANK 4 FLOYD
ALBERT & GRAY
PETER C.HESE
WILLIAM M. 4 MORAN
ANDREW MACDONALD

SARKER 8. WILLIAMD
Pasaipeue souctos

$u0.8.8.0UNnE
WUST OF S nwIba .
GLORAE C.ANOLRSON,
‘ stcagrany

77 .. 7’ . 7 .

./4&%/xz//zw/mfﬂﬂ/./ﬁ//wm//////ﬂ/z--../ﬂ//'/u/////

JIZ/I/ oriery f%ﬂﬂf ,’%]’IJ’ lorncer
Ty 7 4

.%ua//;%a/a/uy

CLIFFORD MACKEY
cranLES BCIDEL
WILLIAM » BHERWOOD
VAMES A.STAETCH
FRANK M. BYKES

a D.wARNOGK

’”
Shrisnore, Fo: Gladwyne, Pa.
Sept. 19, 1924
Electric Speclalty Company
Stamford, Conn.
Dear Sir:

Upon arrival of yocur type 80300 generator I immediately
coupled it to a Westinghouse 1 Hp. motor. After running it about
two hours I connected it to my transmitter which uses three 50
patt tubes.Not only did it work but IT PUT POVERFUL SIGNALS INTO
HAMBURG, GERMANY and FLORENCE, ITALY,

I think the above statement shows how much I appreciate
the generator. .

My oard from Italy reads as follows;

Radio 3BTA: Ur sigs hrd hr very very Qsa at 5.27
and 5.35 A.N. Both broad day-light. No Qss, Aug.20
U were one of the loudest of 14 American stns hrd
tt AN,
Sig.
F.8. Huddy
U lil 1zs
Sinoe that time I have worked every district in the U.S. in,
one night,also three Canadian provinoes.
Very Truly Yours,
Barrie R. Barker
udbta

P.S

You may use this letter in conjunotion with any of your
advertisments as I stand by and for the ESCO generators.
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providing truthful instructions as to the va-
rious conditions likely to be met with ahoard
ship; but experience only can give that con-
fidence and knack of “fitting-in” before one
is accepted as a member of the “Sea-going
Fraternity.”
WM. S MARKS,
Opr. SS. Birmingham City.

FROM AN ENGLISH OPERATOR
Editor, Ravpio NEws:

Regarding the correspondence in your
esteemed paper between 2L.Z and SXZ, I
should like to correct some of their impres-
sions re:— comparisons of English and
American radio work.

Surely 2LZ was not serious when he
stated that it was impossible to tune out
2L.LO in London, he has only to peruse the
pages of “Modern Wireless,” to note re-
ports of sets there, on which this has been
done.

Regarding English and American periodic-
als, the former can certainly hold their
own. For instance, in the Séptember issue
of Rapio NEws, appears an account of
oscillating crystals, now will 2LF please note
that an article on this subject appeared in the
August number of “Modern Wireless,” and
a]sopone in “Wireless Weekly” previous to
this ?

Another of your contributors, Mr. James
Vital, speaks of Dr. Work. Does he know
that 2LLO is practically consistently received
in the Mediterrancan Sea (2,000 miles) on
a crystal, and has been heard as far down
as Peerim? Also 2LO has come both in
Calcutta and South Africa, on a Marconi
set, of which, still another of your cor-
respondents, Mr. Howe, does not seem to
have a great opinion.

Mr. Howe has certainly some receiver if
he can only get British broadcasting up to
500 miles,

Considering programs, the British stuff,
in my estimation, is undoubtedly the best.

Tubes in England cost far less than they
do in the States; for instance, the best bright
emmitters retail at 12 shillings, 6 pence and
10 shillings, for example; the Canadian
Myers tubes, selling’ in the States for $5,
cost but 12/6, ($3), in England.

Perhaps Mr. Howe will remember that
there are also English operators sailing con-
sistently to American ports, who are quite
as well aware of American conditions as
Mr. Howe seems to be unaware of English.

Chief Operator,
R. F. EuLuss,

S/S Talthybuis.
(Engtlish)

BRITISH vs. AMERICAN BROAD-
CASTING

Editor, Rapio NEws:

It has been my privilege to read ex-
tracts from your paper in which various
correspondents have argued as to the relative
merits of British and American broadcasting.

The line unfortunately taken by certain of
your correspondents has been wholeheartedly
to condemn British broadcasting in favor of
America. The writers may or may not have
been to America. In one case certainly a
direct comparison was made; in the other
case (a certain Mr. Mayer) I should very
much doubt if the comparison had been
made under the same conditions. )

There are always to be found in all
countries people who are ready to condemn
their fellow-countrymen, and over .here I
have often run across Americans who have
condemned American broadcasting, but they,
at least, have had the decencv not to pub-
lish their views in our English journals.

It would seem to me to serve very little
useful purpose to make invidious compari-
sons, inasmuch as the conditions in the two
countries are wholly different—a fact that
none of your correspondents seem to have
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Exclusive features give Erla
Miniloss Condensers high-
estefficiency. Dielectricand
resistance losses absolutely
minimized. Compensating
plate form. 5 to 4|glnt¢s.
priced $3.50 to $5.50 each.

Uncanny smoothness and

CIR-KIT builds new Supereflex
FEEEE | —Greatest of Erla Circuits

need for disassembly. 6, 25,
or40ohm. Price,$1.10cach.

e
TR

i

Erla led the radio amateur out of the struction. Only screwdriver and pliers
wilderness of circuits. Erla initially in. are needed to transform any Erla
troduced exclusive circuit ideas which CIR-KIT quickly and skillfully ‘into |
made radio history, particularly be- the most efficient of radio receivers.

cause those ideas have uninterruptedly . .
kept Erla circuits in advance of con- CI R-KIT provides you with every-

\_ = temporary radio. thing including specially designed Erla
Built for permanent true Synchronizing Transformers, ErlaCerti-
:‘ﬁ:“‘ﬁ“f’;‘z‘;ﬁ‘il‘iﬂ;‘:ﬂ‘{h Remarkably significant is the fact that fied Capacity Condensers, Erla Cushion i
and highly der;isii:tgibr- so many thousands of seasoned experi- Sockets, and finally Erla famous Sol-
o Fhree sizes For B menters, once attracted to Erla cir- derless Connectors, banishing all solder
shaft. Price, 50c to $1.25. cuits, consistently adhere to Era. So difficulties. Each unit and connection

there is a note of finality when Erla is unerringly located through full-size
LL now announces the new Erla Supere- blue-prints; drilled, lettered panel; and
flex Circuits. They represent highest stenciled baseboard.

development of the inherently superior .

Erla principles, acknowledged respon- With Erla CIR-KIT you yourself can

sible for the most powerful circuits ever gonﬁdently and Proudly put into fin-
built, tube for tube. ished form the highest achievement of

Erla radio engineers—Erla Supereflex
Bringing these latest and finest circuits Circuits. CIR-KIT receivers of one to
within the reach of everyoneis the Erla  five tubes are available, in loop and
CIR-KIT, effecting not only extreme antenna types. See the Erla dealer, or
economy, but also greatest ease of con- write direct, mentioning your dealer.

==

PrITE
| RADIO
w e

Never approached in de-
sign, and precision construe-

—rmﬂkf{:d;lm ELECTRICAL RESEARCH LABORATORIES
A iy, 55 00oach. Department C, 2500 Cottage Grove Avenue, CHICAGO

Adding to receiver efficiency
is the advanced Erla

Riiidly erected —compactly
folded—easy in rotation—

be.utifuntv) finished. Stand- C i

RLA

rcuits of Certainty

ard and De Luxe models,
$7.50 and $10 respectively.

c @‘ ____
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f o r_guaranteed
selective coast-to-
coast 4 tube set

$ 5 7 9 5 COMPLETE

with $9.50 Loud-Speaker, $6.00
Phones, 3 Dry Cells, 90 Volts,
B Battery, complete Antenna,
and 4 Dry Cell Tubes—Noth-
ing else to buy.

$6 995 comprers

with all above equipment for
use with

STORAGE BATTERY

Battery Compartment as shown
$4.45 extra.

Guaranteed Highly Selective Coast to Coast

Range and Most Volume
Save about one-half. Completely

SENSATIONAL
PRICES ON
GUARANTEED
RADIO

Sets and Accessories

at lowest prices. Use with or without aerial.
wired and ready to install,
Complete for 3 tube set with $9.50 Loud-Speaker, $6.00 Phones, 3 Dry
$4995 Cells, 6714 Volts, B Battery, 3 Tubes and complete Antenna, $61.95 with
storage battery.
2-tube set complete with $6.00 Phones, 3 Dry Cells, 45 Volts, B Battery, $3295
complete Antenna and 2 Tubes. $44.25 with storage battery,

$ 1 995 for complete 1 tube outfit with 3 Dry Cells, $6.00 Phones, 2214 Volts, B
Battery, Tube and complete Antenna.

Sets can also be purchased alone. Also accessories. $6.00 Phones for $3.38— $4.00 Tubes
or $3.00—B Batteries, $1.42. Scores of other bargains.

Send order direct and pay on delivery or write for FREE literature to get all the details.
Reference—The Atlas National Bank—Cincinnati, Ohio

THE MELLODYNE RADIO CO., Dept. A Cincinnati, Ohio

RADIO

pages CATALOG 224!

Crammed {ull of Information and offers
2t reduced prices, of ail kinds of complete radio

SETS,PARTS and ACCESSORIES .

Only $21.95 for 1-tube outfit, receiver parts nnase.
sembled: often receives ovec 1,000 miles. Only
fe e outfit, receiver assembled;
000 miles on loud speaker.

I for Neutrodyne outfit,
ecelver parts upzsgembled; has received Eng-
land. These prices inelud. ji

recelnngonheadphon 4 J
10 per 3 other popular sets away down.,
& It's easy to do business with us, for .
this is “The Radio Honse of Friendly Service.’’
All goods offered subject to  examination agd approval.
0 money in ad i hi -

. Quiel epa
tion anywhere in U. S, Satisfaction urpvznmzv back.,
Your l]ueshons answered free. Get this wonderful

catalog--you need it.-write foday ! (And will You be
50 obliging 88 to add the name of one or more friends
you believe will scon want radio goods? Thank you!)

LIBERTY M. 0. House Y&

Dept. 6792, 106 Liberty St.
N.v.C.

Noletter
needed — just
write Your own
name and ot her
names, if any, on margin,
tear out ad and mail—-NOW!?

DEALERS

WE CAN SAVE YOU MONEY!

Our_ marvelous, praetieal
MOVIE MACHINES sell
as low as $3.75 postpaid and use same
size fitm as big theatres. We also have
wonderful films at lowest prices—with a
new film exchange service. DON’T
MISS THIS. Write NOW for free
catalogue.

PARAMOUNT MFG. COMPANY
Dept. RN-7 Boston, Mass.

Standard Guaranteed Lines. Send for latest
Discount Book on Quality Radio Apparatus.

RADIO MATERIAL SUPPLY COMPANY
32 N. Wells St. Dept. 110 Chicago
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recognized. Americans who have been over
here—and we have met many who are re-
sponsibly connected with American broad-
casting—have on the whole expressed the
opinion which I expected them to: namely,
that British broadcasting was, at any rate,
equal to American broadcasting, but of
course the conditions on the technical side
were entirely different.

The chief complaint against British broad-
casting is that the signals are weak. 1f I
were to enter into a foolish vituperative
argument, I could point out that London has
been heard in Rome at night, has been
picked up in South Africa, that people dance
to the Savoy bands in Iceland, that Cardiff
has been heard in the Azores—in fact, I
could give a list of information of this
sort backed by written reports, but it seems
to me that it would serve very little purpose.

Professional radio engineers are agreed
that with a station employing 134 k.w. power
to the anodes of the oscillators it is not
worth while listening to such a station at
ranges much over 30 or 40 miles, if the
listener is to have a sole interest in the
program.

I know that many people will entirely
disagree with this remark, and perhaps in
America you have far better ranges than
these. I am not talking about a station
beine heard, but about a station coming out
of ‘a loud speaker in no way different from
the voice of the announcer at the other end,
undisturbed by atmospherics, jamming or a
background of mush.

In England, at any rate, our stations are
no better than this, because we have concen-
trated not on power, but on quality, and we
think that our quality is about as good as
any in the world, and our view is confirmed
by many persons who have visited all the
broadcast organizations.

For this reason we have tried to cover
the British Isles with broadcasting by a
great number of stations. We have, as I
said before, an entirely different problem,
and we are able so to duplicate stations on
account of our population being far greater
over the whole country than that in America.
I think I am right in saying that if and
when our new 25 k.w. station is opened,
something like 80 per cent. of the popula-
tion of the British Isles will be able to
receive broadcast on a crystal.

This is the problem, as we see it—to
make broadcasting possible for all, and it
would be interesting to compare figures as
to crystal reception with America. I would
ask your correspondents both on the other
side of the water and on this to approach
this matter of comparison in a somewhat
more open frame of mind. It is so useless
making invidious comparisons, if the con-
ditions and very possibly the ideals of the
two organizations are so widely different.

It always has been of the greatest interest
to me to talk about broadcasting to Ameri-
cans who have come over here, and they
one and all have confirmed me in my view
that, seeing that the problems are so widely
different, we have solved ours as adequately
as they have solved theirs. In cases, be it
whispered, they have said that we have done
better, owing to a unity of control.

P. P. EckersLey, M. EE.,
Asst. Controller & Chief Engineer,

The British Broadcasting Company,

London, England.

MORE FROM MR. BAYES
Editor, Ravio NEws:

I read with considerable interest your
September issue, which only reached here
in September, and not in August. as in the
United States, and of the letters therein
printed I will deal with 2LZ and Mr, Nitre
first.

I am sure T thank both gentlemen for
their expert criticism of my “talking
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Andrews Deresnadyne-

successfully combines tone quality and
selectivity with distance and volume

Hitherto it has been possible to purchase in
a radio set one of two groups of qualities—
tone and selectivity on the one hand, and
distance and volume on the other—but not
both. Now the Andrews Deresnadyne 5-
tube Radio Receiving Set, using the new
Deresnadyne principle of the balanced
plate circuit, for the first time successfully
combines the two. It secures the finest tone
and high selectivity with increased volume
and distance.

The tone quality of the Deresnadyne has
never in our belief been equalled by any
radio set on the market. It brings to the home
for the first time a reproduction of music
really comparable to the original. In volume
the Deresnadyne will give anything from a
mute tone to a volume that fills a large hall.
It is highly selective. It will go through a
powerful local station to reach a weak dis-
tant station with only a few meters difference
in wave length. This selectivity is secured by
the remarkably low resistance of specially
* designed: transformers. It secures great dis-

tance by conserving signal strength through
unusually close transformer coupling. The
Deresnadyne circuit stops the oscillation
which produces whistling and distortion in
the plate circuit, before it reaches the grid,
which is extremely sensitive and where all
adjustments are very critical. It isthe only cir-
cuit which stops oscillation at its source,where
it can be easily and efficiently controlled.

The Deresnadyne is extremelysimple in operation

and construction. It is easy to log. You can change
from 1st to 2nd stage or turn off the set by simply

turning the switch knob, eliminating jacks and -

plugs. A special feature is the Plate Balancer, which
enables you, by simply turning a knob, to accen-
tuate either tone quality or distance, as you wish.
The case is genuine hand-rubbed mahogany.

Few sets have ever received the enthusiastic com-
ments of radio authorities given the Deresnadyne.
Robert J. Casey, head of the Chicago Daily News
Laboratory says about it: “The circuit combines
selectivity, range and qualityin a degree that will
astonish the old experimenter.” Hear the Deres-
nadyne at your dealer’s. Or write to us.

DEALERS: Order through your jobber. JOBBERS:

Exclusive rights in open territory may be secured by aggres-
sive jobbers of high standing.

ANDREWS RADIO COMPANY . 327 S. LA SALLE STREET . CHICAGO

 Andrews

Radio Receiving Set

Price, without accessories

*150
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The Halldorson 4-tube set

7500

THE Halldorson 4-tube set for The workmanship and material are
$75.00 is one of the greatest ofthebest—standard parts through.
values ever offered in radio re- out—highly polished mahogany
ceivers. Everything formerly found case. The panelis of insulated steel,
only in high-priced sets you’llnow  in a beautiful stucco-ripple finish,
find here. with large handsome dials.

The set is tuned radio-frequency,
easy to tune and operate. Coast-to-
coast range. Highly selective-large
volume, with a clear mellow tone.  Also the Halldorson 5-tube Radio Fre.
Easilylogged—aremarkablefeature
usually found only in 5-tube sets.  nce. 4 wonderful value at $115,00.

See this set at your dealer’s to-
day. If he cannot supply you, write
direct for complete description.

uency Receiver. A superior set, unequalled
or tone quality and all-around perform.

Halldorson

JeweReceiver

THE HALLDORSON COMPANY, 1772 WILSON AVENUE, CHICAGO

Hafner-
Meter
for 114 A) 1)

Batteries

$1.00 Each

. I:.-.

““Have a Hafner Handy’’

Test your Batteries with

HAFNER HYDROMETERS

Specially designed instruments for testing both “A” and “B”
batteries.

Floats have small glass beads to prevent sticking to the side
of the tube.

They are also plainly marked for quick reading and will tell
vou at a glance condition. of your battery.

Guaranteed Accurate

Can also be used to refill your battery with distilled water.

Hafner-Meter for “A” batteries............ $1.00
Hafner Hydrometer for “A” batteries. ... .. 75
Hafner “B” battery hydrometer............ 75

Inquire of your local dealer. If he cannot supply you, remit
to us together with his name and we will see that you are
supplied.

Hafner Manufacturing Company
3132 Carroll Ave., Chicago, 111
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American.” so much. Particularly 21.Z. 1
had the pleasure of doing a good bit of
liason work with your engineers in the war
and generally made myself understood. As
to “Bootleg”, I heard it long before the
Volstead Act came into force meaning, as
you say, illicit. In a country where no re-
ceiving set can be illicit “a bootleg station”
necessarily means an unlicensed transmitter
and as such I took it to mean. Personally,
were 1 financially able I should be only too
pleased to entertain Mr. Gernsback as my
guest, but being in a country where the war
devastation in commerce has caused unpre-
cedented depression, I have to be thankful
I have a job paying $25 per week so I can’t
do much international entertaining. 1 will,
however, do whatever I can, if he cares to
come, and can put him wise to DX merch-
ants, if he chooses. Last winter I could
always get four or five B.B.C. stations at two
miles from 2LO on a single circuit tuner with
one tube, and on two tubes our office boy
gets all but 6BM, so I must conclude that

Z is a poor hand. I hope for the sake of

| the transmitting fraternity his first is better.

———— e

Why he should be proud of putting out
mystery retransmissions of 21.O on short
wave I don’t know. Capt. Ian Frazer, the
totally blind Ham, did it some time ago and
gave his call sign, and it was free from
distortion. If 2LZ’s reception is so poor,
why bother to retransmit the received
signals? They cannot have been very en-
joyable. If you know how, you can pick
up 21O on 94 meters or thereabouts, and
it makes a useful test with short wave sets.
2LZ doesn't know, of course, that your cor-
respondence column is a little behind
hand, so will be unaware that my letter was
written before the increased powers of 6
k.w. and 25 k.w. were authorized. As to the
rchroadceasting stunt, what [ meant in my
original letter was tu enquire, if a country
where radio is dead can do it with special
arrangements, why can’t the only country
(7) where it is alive, do it without.

As to Mr. Nitre and tuning dead on the
allotted wave, docsn’t Mr. Nitre know that
the Hams do not, here and in the United
States, have any allotted wave? They have
an allotted wave band; references to an
allotted wave are (in the minds of anyone
who knows anything of the subject) neces-
sarily limited to commercial and hroadcast
stations with fixed schedules.

Both gentlemen mentioned above scem to
think that my criticism of your programs is
based on the quality of the received signals.
My criticism was intended against the pro-
grames themselves, i.c., the seclected items
for transmission, not the quality of the trans-
mission, which owing to swinging, fading,
etc., is often distorted when received here.
I don’t blame the distortion on the engineers
of your big stations, but some of the little
ones do need scratching up, now don’t they?

To our friend the operator on the S.S.
Emido, I can only say that he is a first-
class distorter of the truth. I suppose he
doesn’t realize that some of us may, by rea-
son of business, come in daily contact with
the Americans who visit us so often and be
well aware of how often so many of them
are (until they know us better), so full of
bombast and self adulation. I have no peeve
against the Yanks, as I have some very
good friends and correspondents there. but
I have against people who lie about affairs
in my country. How does Fred. Howe
acconnt for the fact that all the B.B.C.
stations are received in Geneva, Switzerland.
on two tubes using a factory-made standard
instrument, that 21.O has been heard in Cal-
cutta. India, in South Africa and the
Argentine? His 520 miles is some exaggera-
tion, helieve me. Taking the Harmsworth
Encyclopedia as the latest authentic British
information is pure foolishness, and he knows
it. Was that the only paper he read?

I do like Mr. Howe; he must have con-
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Why is Formica

the leading radio insulation?

HE demand for Formica for radio insulation has forced the building of the
Tlargest plant in the world for the production of laminated bakelite — and the
only plant in the world devoted exclusively to this one product. This year 60,000 feet
of floor space have been added to assure everyone prompt service.

This volume has been built up because Formica production under close laboratory
control has provided the most uniform, best looking, and most easily worked
material. It is used by 125 leading radio manufacturers who have tested all materials
and who know that Formica is best!

There are four beautiful finishes: Gloss black, dull black,; walnut and mahogany.
Formica will not sag under the weight of condensers and other instruments; it will
not cold flow under the pressure of screws and binding posts; its insulating strength
gets better with age.

It is being used by many manufacturers for front panels; base panels; terminal strips;
transformer cases; condenser ends; for jack, head phone and loud speaker insulation.

Dealers: Formica advertising and sales promotion will be greater this
year than before. No other product is so well known for quality.

THE FORMICA INSULATION COMPANY

4618 Spring Grove Avenue, Cincinnati, Ohio
Sales Offices

50 Church St., New York, N. Y, 1210 Arch St., Philadelphia, Pa. 516 Caxton Bldg., Cleveland, Ohio
422 First Ave., Pittsburgh, Pa. 1026 Second Ave., S. Minneapolis, Minn, 9 8. Clinton St., Chicago, IlL

1142 Granite Bldg., Rochester, N. ¥. 585 Mission St., San Francisco, California 708 Title Bidg., Baltimore, Md.
415 Ohio Bldg., Toledo, Ohio Whitney Central Bldg., New Orleans 47 King St., Toronto, Ontario

ORMICA

Made from Anhydrous Bakelite Resins
SHEETS TUBES RODS
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FOUR PHONE POST
For Mounting on Binding Posts
Cat. No. 628 Price $1.00

FOUR PHONE POST
For Panel Mounting
| Cat. No. 618

| eom

FOUR PHONE POST

For Radiola Il and II14
Cat. No. 624 Price $1.00

Price § .75J
=4

J

L

FOUR PHONE PLUG
For Sets with Standard Jacks

Catalog No. 616

‘%R attaching to radio set one, two, tixree
or four headsets and all in series.

It is neat, effective and reliable. It adds to
It is but 114 inches
e tips adjusted.

the appearance of any set.

in diameter with all phon

The cord tips are held firmly in holes in the

front by an improved spring grip which in-

sures good contact with all standard tipa.
For full description of each item, see our

new Radio Catalog No. 32 at your dealer.
If he hasn’t his copy, we have one Jor him

The Barkelew Eleétric Manafaétaring Co.
MIDDLETOWN, OHIO

NEW YORK WASHINGTON, D. C,
157 Chambers St. Mills Building
LOS ANGELOS
443 S. Pedro St.

Four Phone
Plugs and POStS

@

Y

Price $1.00

CHICAGO
15 So. Clinton S¢,
SAN FRANCISCO
75 Fremont St.

J

DON'T IM ISE ~ PACENTIZE }H }; @

When it is marked “PACENT"”

you can build with real confidence

Built into every Pacent Radio Essential is
the experience of over 18 years in radio

When you purchase Pacent Radio

‘Essentials, not only do you buy

the utmost in engineering skiil
and precision, but you are follow.
ing the judgment of the engineers

of over 30 of the leading radio set

manufacturers. -

Being one of the pioheer manu-
facturers in the radio industry, the
Pacent Electric Company has
long recognized that quality and

precision were the outstanding re.
quirements of parts for complete
satisfaction in set operation. Every
Radio Essential bearing the Pacent
trade mark was built up to a
standard and not down to a price.

~A;ki'.f6r Pacent Radio Essentials
‘and build with confidence. Your

favorite dealer carries them or will
get them for you. Write for com.
plete catalog.

PACENT ELECTRIC CO., Inc., 22 Park Place, New York City

Washi Mi lis B

San F i

Yack

ville Chicago,

Birmingham Philadelphia St. Louis

Pacent

RADIO ESSENTIALS

'/ PACENT \
Radio Essentials
of known quality

Adapters

Improved Audioformer
Audioformers
Autoplug

Coil Plug
Coil Plug Receptacls
Condensers
Detector Stand
Duojack
Duoplug
Duo Lateral Coils
eadsets, Everytone
acks
Jackset
ps

Multijack
ugs
Potentiometers
costats
Resistances, Cartridge

Sockets
Twinadapter, ete., ete. A

Going Into the Radio Business?
You Must Buy Right If You Hope
To Make Money
Send for our new illustrated
catalog, with bargain prices.
WHOLESALE ONLY
MANHATTAN RADIO CO.

| Get a Handy Binder for your RADIO NEWS. Holds and preserves six issues, each of which can be
in:er:ed o,l! rimoved at mYL Price 65c. Experimenter Pub. Co., Inc., Book Dept., 53 Park Place, N. Y.

112 Trinity Place New York City

Exide

| RADIO BATTERIES
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fidence in himself. What would he think
if I judged American radio by a visit to
one store on the waterfront at New York?
On the subject of tubes he is more than
ingenious. It was a great idea of his to
price only the thoriated filament tubes which
are the subject of a world agreement as to
prices. He forgot to tell about the Dutch
tubes we can get for $1, the British and
French at $2 humerous special types of
tubes such as the- Cossor P.2. and Mullard
Master Valves for Special R. F. and A, F.
amplification at.$3. Myers tubes, for which
you pay an extra dollar, can be bought for

also. How he knows the ‘quality of our
apparatus  from glancing through our
magaz:.nes beats me. I send a good many of
our periodicals to the United States and get
quite a few instruments for friends, What
about four electrode tubes at $3.25? Can
you beat it?

I can say that the latest Marconi ship
sets are as good as any American ship sets.
that is, if the same amount of money is
expended in both cases. Mr. Howe should
zet an introduction to the Marconj stand at
Wembly and see for himself. I shall be
glad to have the receiver at his expense.
Make it a Super-Heterodyne will you, as I
am too poor to buy one.

Strange enough, Mr. Howe, I do study

merican methods. What js good in Amer-
ica I raise my hat to as any of my corres-
sondents will assure you. I don't believe,
however, except in cerfa'n lines, that you are
‘he only people on earth who are any good.
There are lots of good things done here, but
our trouble is that we don’t blow our own
trumpets enough. I could wish, however,
that you Americans had started the “Truth
in Advertising” Convention at home instead
of having it here, and starting with seeing
that the views on his own nation and its ful-
someness of ultra superiority in everything
that the Average American seems to adver-
tise were strictly truthful.

A delightful piece of self admiration is
contained on page 293 of your September

issue as to KDKA's copper tube aerial, from
which I am sure Mr. Frank Conrad will be
the first to. disassociate himself. Such

aerials were no more his idea than they are
mine ; they were fully discussed for Ham use
in an English magazine in 1922, and were
used by the Marconi Co. in their 100 mile
'S meter transmissions before that.

A. T. C. Baves

British 5XZ
45 Lavender Gardens,
London, England.

FOR REFLEX FANS

Editor, Rapio News:

I am a reader of Ranio News and think
't is the best magazine in the United States.
[ wish to exchange hook-ups with other
radio fans. I have a three tube “Erla”
Reflex and would like to hear from others
using the same set.

L. D. WisE,

84 W. Maynard Ave,,
Columbus, Ohio.

RADIO IN GERMANY
Editor, Rapio NEws:

The following notes from an American
living far away in Stuttgart, Germany, may
be of interest to your readers.

Last fall the German Government lifted
its ban on amateur radio activities. The re-
sult was a sudden flood of interest in radio,
accompanied by feverish activities on the
part of manufacturers, most of whom had
scarcely an idea of the rudiments of the art.
Today aerials are to be seen everywhere,
but most peonle have to content themselves
with crystal detector sets. and “DX” receiv-
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TRF-50
A handsomely
carvedcabinet—
amost efficient 5-
tube circuit with
Unit Tuner—
built-in Magna-
vox Reproducer.
The receiver you
have been wait-
ing for; study the

MAGNAVOX

Receiving Sets which establish an authori-
tative standard of excellence for the daily
enjoyment of radio.

ONG identified with the most efficient
radio reproducing and amplifying equip-
ment, Magnavox has developed its new Re-
ceiving Sets under conditions insuring superior
design, precision of manufacture, and a grat-
ifyingly low cost.

Exacting tests prove that the Magnavox Re-
ceiver is not only the simplest to operate but
one whose daily performance will satisfy the
most discriminating.

Magnavox Radio Receivers, Vacuum Tubes, Repro-

ducers, Power Amplifiers, and Combination Sets ave
sold by reliable dealers everywhere.

THE JJAGNA¥OX COMPANY, Oakland, California
New York: 350 West 31st Street San Francisco: 274 Brannan Street

Canadian Distributors: Peckins Electric Limited, Toronto, Montreal, Winnipeg

Receiving Sets

TRF-50 (as illustrated above)—isa
5.tube tuned radio frequency re-
ceiver with carved doors and built-
in Magnavox Reproducer $150.00

TREF-5 is identical with TRF-50 but
encased in smaller cabinet without
built-in Reproducer . $125.00

Type A and Type D —Six-volt
storage battery amplifierand detect-
or tubes with standard base $5.00

www americanradiohistorv com


www.americanradiohistory.com

WLDouglas

$5,%6.%7 & *8 SHOES

BOYS AT $4.50 & $5.00

Women of fashion should know that our women’s

shoes are high-class, made in the most distinctive,

up-to-date and exclusive styles, which appeal to

those who desire stylish, comfortable and serviceable
shoes at reasonable prices. )

i 13T A YR

I h ‘)] |

P g

New ﬂ I‘
Tan Oxford k- - French Toe
for Women D UGLAS PE for Men

Russa calf with Suorm eic, 86.50 SHOES AT7 YEARS OFAGE  Rusoialtac a pomaort S¥le in lihe
WEAR W. L. DOUGLAS SHOES AND SAVE MONEY
FOR 38 YEARS, W. L. Douglas’ name and portrait have stood for quality, for economy
and for satisfactory service. W. L. Douglas shoes are exceptionally good values. Only by
wearing them can you appreciate their superior qualities. The exclusive, smart models,
designed especially for young men and women, are leaders everywhere.
W. L. DOUGLAS $7.00 SHOES are remarkably good value. Seldom have you had the
opportunity to buy such high-grade shoes at this popular price. Shoes of equal quality,
comfort and service are rarely found in other makes at our prices.
WHEREVER. YOU LIVE demand W. L. Douglas shoes.They are sold in 120 of our stores in
the principal cities and by over 5,000 shoe dealers. For economy and dependable value,
wear shoes that have W. L. Douglas’ name and the retail price stamped on the soles. The
stamped price guarantees the value. If not for sale in your vicinity, write for catalog.
@ W. L. Douglas Shoe Company, 172 Spark St., Brockton, Mass.

Thousands-Now ?no; This
to be the Greatest Radio
Value Ever Offered

“® o fro [ »
Pacific Quintet $
L]
Super Het-Kit I 5
(45,000 cycle)
Complete Super-Heterodyne Re-
ceiver May Be Built For $45.00
A remarkable value, made possiblc
through huge quantity production,
Build your own Super-Heterodyne, or
have your dealer build it for you.
Rebuild or convert your old set to
a modern and advanced typc
Super-Heterodyne. All other parts
required are standard. Hook-up
print with complete and simple
instructions packed with each
“Pacific Quintet” kit.
Foresight and Advanced Engineer-
ing Efficiency now bring the latest
and most popular developments

Approved by Leading
Dealers, Jobbers and
Mannfacturers Everywhere

| PACIFIC ||
| SURNGER || Sl
| SUPERHET || et
KlT 11 merchandise

' maLowin-eaciric ca. | fhuilt for real
- work.

“Pacific Quintet” Super-Het Kit
Consisting of 1 Pacific “Ranger” No. 30 Oscil-

ithi } : later Coupler, 3 Pacific “Ranger” No. 25 Inter-
within a brice range to suit the mediate I‘Prcquenc_v Transformers and 1 Pacific

average pocket-book, No. 20 “Ranger” Filter Transiormer.
Send us your dealer’s name and we will ship TO ANY ADDRESS upon receipt of $15.00 or C.0.D.

BALDWIN-PACIFIC COMPANY

441 Pacific Building San Francisco

Dealers & Jobbers
Write for attractive
brohosition,

el HUDSON-ROSS
! ® Radio Sells only nationally adver-

i | iy Poiment || T
Same Day Shipments 123 W. Madison St. Chicago

Insure your copy reaching you each month. Subscribe to Radio News—
$2.50 a year. Experimenter Publishing Co., §3 Park Place, N. Y. C.
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ing is a little known sport. Indeed, most of
the tube sets are not especially conducive to
“DX.” I have had two German sets, one with
three tubes and the other with five. With
the first I could hear the Stuttgart broad-
cast station located a mile and a half away
moderately well, and with the second not
quite so well; as for any other broadcasting,
not a peep! I do not mean to imply that
there are not a good many German sets with
which one can hear London and Paris and
other “DX” to the extent of 500 miles or so,

| but it may be admitted that my first experi-

ence was a little discouraging; so I re-
solved‘upon the typically American expedient
of building my own.” With a few parts
screwed to a drafting board, I now manage
to pull in most any of the European sta-
tions which use a respectable transmitting
power. For Europe, 500 watts is to be
considered very respectable,

A. few words then, as to European broad-
casting. The two most important stations
are Radiola at Paris and London 2LO. In
the August issue of Rabro NEws, the
power of Radiola is given as 15 k.w., under
the title, “The New French Broadcast Sta-
tion.” It is true that the equipment pro-
vides for this amount of energy, but as a
matter of fact only 1.5 to 3 k.w. are actually
used. I am located only about 300 miles
from Paris, but hear Radiola scarcel