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are designed and built to com-
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modern broadcast
reception demands
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ary Ann when you lift the{li
please the wife —is more it
p actual working parts. And sg
formers when it comes to rad
ainlylook like a junk-shop prog
rty of critical friends in for thé&j
et . . well, just look at it. And thé
erformance is even better than
of course, it’s the

1928 Infradyng

s a circuit which is never sold as a fa
an’t be. But that does not mean that
k for weeks in building it up from
d parts. Just buy four Remler units, a fe
ad in a few hours your Infradyne will gi
t reception you—or anyone else—ever en;
Use the coupon below.

REMLER

Division of
ray & Danielson Mfg. Co.
260 First Street, SAN FRANCISCO
ICAGO NEW YORK

Eastern Warchouse, Elkhart, Indiana

Remier Division, Gray & DaniErson MaNUFACTURING Co.

260 First Street, San Francisco, Calif. .
Please send me complete information about the Infradyne and folder describing all Remler Parts.

INarme. s A =il T el Do e Street City

| Do you build and sell sets? e i I

Tell them that you saw it in RADIO
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Forecast of Contents
for January Issue

Forecasting the contents of next month’s
issue is as difficuit as predicting the weather
six weeks ahead. Certain good stories on hand
are scheduled to appear, and along comes an
unexpected development which crowds them
out. So they must be held over until the
following month.

This time the unexpected was the liberation
of information about the shielded grid tube.
Francis Churchill had been experimenting with
these tubes for some time and so was prepared
to describe and illustrate his article on the
Trio, which appears elsewhere in these col-
umns.

But this crowded out his story on the capa-
city coupled r.f. receiver. This seven-tube set
operates from a loop-aerial and is so good
that the author is using it in preference to
any other for broadcast reception in his home.
His description of its construction, illustrated
by pictures and diagrams, is definitely sched-
uled for the January issue.

The shielded grid tube is expected to make
some revolutionary changes with regard to
reducing the number of intermediate frequency
stages in a superheterodyne. Experiments are
being made with them in our laboratory and
the results thereof will be published as soon
as possible. This is one of a number of im-
provements that prohably will he incorporated
in 2 new model of Best’s superheterodyne.

Another upsetting influence on prognostica-
tions has been the a.c. filament tube. D. B.
McGown’s practical article on their use in
various circuits occupies the space intended
for Harry R. Lubcke’s story on automatic
radio control.

Other articles held over are James Millen’s
“Cartridge Rectifier,” Samuel G. McMeen’s
account of the construction of a Thomson
galvanometer, and the conclusion of J. E.
Smith’s notes on radio prospecting.

Among the new articles is one describing
the construction of a five tube receiver using
two shielded grid tubes as r.f. amplifiers.

Alan Donaldson presents the results of some
interesting recent tests of loudspeakers and
compares the magnetic and electro-dynamic
types. He also tells how to improve the tone
quality from the average loudspeaker by
means of equalizers.

“The Perfam AC-4" is a set devised by
Perry S. Graffam to use four a.c. filament
tubes, thus doing away with the necessity for
a storage battery. His text and drawings give
complete details for the constructor.

Donald K. Lippincott discusses the cause
and cure of “feed-through” interference from
a nearby broadcaster.

For the amateur and commercial operator
Arthur Martini tells how to build and oper-
ate a flexible low power transmitter. R. Wm.
Tanner describes the construction of a good
short wave phone transmitter.

B. F. McNamee describes the method to
be used in calibrating a short-wave receiver
with the harmonics from a broadcast-band
oscillator.

SHORT WAVE STATIONS e 70 i —
HOW TO IMPROVE SHORT WAVE RECEPTION. . .. ... 72
By Thos. A. Marshall The fiction feature is “S O S,” by Armstrong
NOTES ON RADIO PROSPECTING...........ociiiiiciicicneaes 76 Perry. This story delightfully combines humor
By J. E. Smith and amateur radio in a most readable tale.
@
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TRADE MARK REGISTERED

X\IRAC

MAGNIFICENT TONE~SUPER SELECTIVE~POWERFUL DISTANCE GETTER

, ¢-or Battery Set/

\

America’s big, old, reliable Ra-
dio Corporation® (8th successful
year) guarantees in its big,
powerful, latest 6, 7and 8 tube
Miraco sets “the finest, most
enjoyable performance obtain-
able in high grade radios.”
Unless 30 days’ use in your
homefully satisfies you a Miraco
is unbeatable at any price for
beantiful, clear cathedral tone,
razor-edge selectivity, power-
ful distance reception, easy
operation, etc.—don’t buy it!
Your verdict final. Save or
make lots of money on sets and
equipment—write for testimony
of nearby users and Amazing
Special Factory Offer.

Miraco’s work equally fine
on “AC” electric house
current or with batteries.
Take your choice. Many thou-
sands of Miraco users—who
bought after thorough com-
parisons—enjoy programs Coast

Dealers Write!

pmergrr i}

to Coast, Canada to Mexico,
loud and clear—with the mag-
nificent cathedral tone quality
of costliest sets, Don't con-
fuse Miraco’s with cheap,
“squawky’’ radios. Miraco’s
have finest parts, latest ap-
proved shielding, metal chassis,
etc.—as used in many $200 sets.

Deal Direct
with Big Factory

Your Miraco reaches you com-
pletely assembled, rigidly test-
ed, fully guaranteed. Easy to
connect and operate. 30 days’
trial free. 3 year guaranteeif
you buy. You take no risk, you
insure satisfaction, you enjoy
rock-bottom money-sav-
ing prices by dealing direct
with one of radio’s oldest, most
successful builders of fine sets.
8th successful year in the radio
manufacturing business.
USER-AGENTS! Make big profits shewms Miraco

Jj MIRACQO

‘Users Say

Reports from users everywhere
leave ligtie for us to ndd. These are
only a few of the many in our ﬁles
and which we receive daily.
coupon for plem{of additional Drouf
and teatiroony o

HEARS CA\ADA 1.

ND AUSTR ALIA
Words :mnol express the praise that I
would like to_give the Miraco. Here are
some of the stations l hAu: recehed with
this set KFWO, KDAC, Wis,

WIAZ WOK, “EMR \VSW§ KYW,

l\L\ wo“ KGW, W cco wom KF!
K Mz cr-‘c'r CFCO,
w . WHQ, KF-
KEVD, SIOL, KDB c:ox CFCY,
xx\ WJAD, WCBD. There are 135 of
them in nll &nd they represent all parta
of the U. §. and Canada, and here are
some special ones: A M B, Tiw Juana,
Mexico; CJY. CZE, Mexico City, Mexico;
and here's the best of all: 2BL. Suiney,
Australiu, und furthermore | have a let-
ter of wwification and slso an authentic
reception stamp for 2BL for all 1o see.
1 uiso have letters, curds and stamps from
mont of the Americsn stations, Fnelosed
find newspaper clipping boosting Miraco
—D. C. PARKER, Falermo, Calif.
CALIFORNI) HEARS  CINCINNATI

I have received TR ot WSAT of vour
city. also JOAK. Tokyo, Japan.—L.
BLURTON, Duvis Creek, Calif.
CALIFORNIA HEARS JAPAN

It might Le interesting to you to know
that vesterday morning st 3:30 1 tuned
my Miraco in and heard Japanese music
and singing. then an_announcement in
Japancse and then “J-0-A-K” in English.
Thia station is located at Tokyo, Japan.
This was received over the loud speaker.
My radio log consists of about 112 sta.
tions to date—ERLE MARTIN. Hobart
Mills, Calif.

STATE OF WASHINGTON HEARS

CHICAGO FIRST NIGHT

1 have had my sel
i eperation just V !
one week and pot
WENR, Chicago,
the first night
Stations 1 receiv.

to friends, Get Our Specia! Wholesale
xBF.AU'l‘lFUlI.Y ILLUSTRATED CATALOG
AND AMAZING
’ 8 e, SEND NO MONEY~—30
DAYS' TRIAL, Specml
References, testimony of nearby Miracousgers
—qll the proof you want—sent with catalog,

*MIOWEST RADIO CORPORATION, Cincinnats, o.
SPECIAL OFFER
| Wholesale Prlce Offer to User- Ar'ents, Bank
' /
mail coupon right now:

&’

nearby Miraco users.
KOIN, KHJIR,

Fortland, KOAC, Another Big Bargain! Famous pow-

Corvalls; CNIC.
CENRV, Vancouver, B. C.; KFSD, San Digo, erful big Miraco Super 6, 1928 model— NAME
4
&;w ’Efn“)gsenﬂ'y“mcnﬁf %‘Ii?“;:’n ultra selective! Thousands find it out-
\Fn(ns:ockf.l m‘z A;:ge:s—ERRL F H perfgt(')msn sem' gf n'lm'?_h hlg}par“prlce.
‘culce, Washington ays’ Tria ree. Fully
Guaranteed. . ADDRESS

Tell them that you saw it in RADIO

www americanradiohistorv com

”

ALL

METAL
SHIELDED
SIS

uNnis o
Big e feenis

MIRACO *'Powerplus” gets
—~bothin8and7tubemodels—
havemagnificently beautiful,
clearcathedraltonequality. Tarn
one dial for stations everywhere.
Uitra-selective. Miraco multi-
stagedistanceamplificationgives
‘power-plus’’on far-off stations.
Latest all-metal shielded chassis,
Illuminated diel. Fuily guaran-
teed. Try one free for 80 daysi
Choice of beautiful cabinets, -

7 {ube

Cone dial
METAL SHIELDED

CHASSIS ‘
A 75
RETAIL LIST

“A" “BY and *C"
ight socket, with-

and discounts.,
ation, fully guaranteed,

| Electrify y Any Radio

MIDWEST NO-BATI'ERY
T Ad C'Light Socket

wi Power Units

Fower, direct from fUser-Agent

outbatteries! Writefor Midwestprices
d Midwest Units are hxgheut
erade—lastingly dependable, quiet in ope:

45 W 5u HE NN G5 05 I U G5 I BN SN S =S

' MIDWEST RADIO CORPORATION
Pioneer Builders of Sets

414-E Miraco Building, Cincinnati, Ohio.

HIS COUPON
IS NOT
AN ORDER

Without obligation, send free catalog, AMAZING SPECIAL OFFER, testimony of
[0 User [1 Agent [1 Dealer
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Sargent 22¢ Rayment

STATION ISOLA

GAIN the inventors of the Infradyne, Sargent and Rayment,
give the radio public an opportunity to greatly increase the
selectivity, DX range and volume of any circuit using tuned
radio frequency or neutrodyne hook-ups. A year of lab-
oratory research with dozens of selectivity -increasing
devices enables us to offer the new Sargent-Rayment Station
Isolator to any radio fan who desires to enormously increase
the efficiency of his receiver. It is unlike any other device
on the market. It is not a wavetrap but a genuine Isolator,

incorporating the additional feature of doubling the volume of DX recep-

tion and allowing you to get distant stations through the locals. This de-
vice has met with instant approval.

Adds One Stage of Powerful R. F.

A specially designed, constructed and balanced stage of radio frequency amplifi-
cation ahead of your receiving set with an on-off switch to throw the Isolator
in or out of the circuit makes it possible to prove for yourself just how mar-
velously this Isolator improves your set. It is a genuine laboratory product, built
of precision instruments—the finest the market affords. Completely wired. Con-
nection Posts, plainly marked, on bakelite strip in rear.

Use it with these Sets

Atwater Kent, Apex, All-American, Aero,
Amrad, Bosch, Bremer Tully, Browning-
Drake, Crosley, Freshman, Freed Eise-
mann, Erla, Federal, Fada, Garod, Mag-
navox, Howard, Kolster, Stewart Warner,
Splitdorff, Spartan, Infradyne, Stromberg,
Mohawk, Hammarlund Roberts, and
dozens of other sets using tuned radio
frequency or neutrodyne circuits.

Bottom Diew
of Isolator

The picture shows the Isolator from be- .
low. Felt padding is secured to the base-
board to prevent scratching of furniture. Ps
A CX 301-A vacuum tube is required when
the Isolator is used in connection with ]
any sets excepting the Atwater Kent
models 30, 32 and 35 or Crosley Band-
Box and Freshman Equaphase sets. When
used with these models the Isolator op-
erates without vacuum tube. The tube is
inserted from the bottom and it is not
necessary to remove the case to insert
a tube. A pure copper case shields the
entire Isolator. The case is finished in
baked brown crystalline lacquer which

Note gives the instrument a most pleasing
Clever appearance. Ruggedly constructed and
Method securely packed in strong cartons for

. safe shipment by mail or express any-
of Inserting where.

Tube from bottom.

4 Tell them that you saw it in RADIO
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- Announce The New |

. N, A New Device That Doubles the Select-
ivity and Distance Range of any Tuned
Radio Frequency or Neutrodyne Set.

Brings in stations
you never heard
before. Cuts _
right through |, ¥
localsand gets ’

distance.

Entirely Fool-Proof.
Install it in five min-
utes. Give your set
the punch of a super!
Has on-off switch to
allow use of set either
with or without Isolator.

Price
Model A—For Apex, Atwater Kents P . q
—Nos. 30, 32 and 35 and for Crosley JpeClﬁcatlonS"
Band-Box and Fresh-
man sets. $1 .OO Wavelength range from 200-550 meters, covering entire broadcast
(No tube required) band. Amsco Allocating variable condenser used. Contains radio
frequency choke, inductance coil, necessary resistances, socket and
Model T — For all other A-K, Neu- switch. Bakelite tuning dial. On-Off switch. Bakelite binding posts
trodyne and Tuned Radio Frequency for connections. Low loss tuning coil. Complete laboratory test
sets. $ 50 made of each Isclator before shipment.
emn b (e saerat BB B
add $1.76 to price. ° o
. . . Radio Constructors Corporation
gl 357 Twelfth St., Oakland, C
USE THE COUPON. e * and, Calit.

Radio
Constructors
Corporation,
357 12th Street,
Oakland, California

Hereis$............... for which
vou will ship, postpaid, one of
your STATION ISOLATORS for

use in connection with

DEALERS, WRITE FOR PRICES
Send one to a friend for Xmas

Bring Xmas radio joy to a radio friend by sending him one of these new Station
Isolators. Send us a check, money order or draft. We will send
a Christmas card to your friend, advising him of your gift and we will -
schedule shipment to assure arrival of the Isolator on Xmas Eve. Then
treat yourself, also, to real Xmas radio thrills by getting one of
these Isolators for yourself. We promise to make immediate
shipment upon receipt of remittance from you. CX301-A test-
ed and selected vacuum tube $1.75 additional, postpaid.

Mail the Coupon Now!

.................................. receiving set. (Be sure to
state type of set you are using).

City and State

¥ Tell them that you saw it in RADIO 3 5
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Shidded Grid Tobe

 Radios’ Greatest
LastMinute Achievement W

[FOR RADIO FREQUENCY AMPLIFICATION]
Never before have so many outstanding features been incorporated
into one tube. Radio Engineers throughout the country marvel at this
newest and greatest discovery. Technical Editors proclaim it Radio’s
Greatest Achievement. (See article in this issue.)

NOTE The 6 Points of Superiority

Amplification constant is 175 4, “A” Battery drain is enly .131
compared with constant of 8 in amperes.
general purpose tubes.

2. Oscillation is entirely eliminated.

5. Operates on 3 volts.

3. It is self-neutralized 6. Brings in DX stations like locals.

GUARANTEED

The Shieldplate Tube Corporation guarantee
these tubes to be just as represented, or your
money cheerfully refunded.

N w" All Orders Filled
mﬂ, in Rotation

JOBBERS - DEALERS

Technical Editors are devoting many
pages of publicity to circuits designed to
employ the use of the Shielded Grid
Tube, type SP 122.

Be prepared to supply your customers
with these tubes. Send in your order im-
mediately to assure an early shipment.

Type SI’ 122

Price $7.50

If your Jobber cannot supply you,
order direct from the factory. In-
clude money order with your request.

TEAR COUPON OFF HERE

e e e e e e e e

Shieldplate Tube Corporation
208 South LaSalle Street, Dept. 14
Chicago, Illinois

Gentlemen:
Enclosed find $.........._. for which kindly send
Me........... Shielded Grid Tubes, type SP 122.

SHIELDPLATE TUBE CORP.
208 South LaSalle Street, Dept. 14
Chicago, Illinois

Name.
Address. JE R
City.......................... State.... . .

Tell them that you saw it in RADIO
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Recelvl. 43 ¢ . by
infoaReal Musical Instrument /

With a screw driver, a pair of pliers, and a soldering iron you can build a Thordarson
Power Amplifier and B-supply in your own home that will equal the finest cornmercial
amplifier on the market. Complete constructional booklet and simple diagram accom-
pany every transformer.

Thordarson R-210 Power Compact

The Thordarson R-210 Power Compact is scientifically designed
to give maximum electrical efficiency and to make home assembly
of power amplifiers as simple as possible. The R-210 Power
Compact is the foundation unit and contains the following
apparatus: (1) A power supply transformer designed for
UX-216-B rectifier; (2) Two filter chokes of 30 henries induc-
tance and 65 M. A. current carrying capacity; (3) A 714 volt supply center tapped for
the filament of one UX-210 power tube. Wiring of the complete amplifier is simple—

BY

€A

e
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&

.qﬁh-

33

&
;g )

EQ
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R-210 Power Compact . $20

AR

R4

YR

?’ 20 leads complete the assembly. sz“ Metal Baseboard, imcluding ’focl’:’eu.
L o di h t 3 ok-up
A New Metal Baseboard for R-210 Compact Amplifier e e g

2w

To further simplify home construction of the R-210 type amplifier, you can now buy this new craekled finished
metal baseboard. All spring sockets and binding posts are mounted and included in the list price. All
mountmg holes are drilled. All holes for sub-panel wiring are carefully insulated. Location of &ll sub-pane}
wiring is marked under baseboard.

R-171 Power Compact

This power compact is similar to the R-210 type, but is adapted for home construc-
tion of power amplifiers using the Raytheon BH rectifier and UX-171 power tube.
Designed to meet the popular demand for a low priced yet highly efficient power
amplifier. Delivers 320 volts either side of center to the Raytheon BH rectifier. The
two choke coils are rated at 85 M. A. 30 henries. The filament winding of 5 volts center
tapped is suited to one UX-171 power tube. Two 0.1 Buffer Condensers are also
included in the case. Wiring the complete amplifier and B-supply is merely
matter of connecting 18 leads.

T-2098 Power Supply Transformer—T-2099 Double Choke Unit

Here is an extra heavy duty power amplifier supply that will satisfy the most exacting demands for excess No. 2098 Power Supply
power. An ampllﬁcr using this transformer and choke unit will deliver 425 volts at 130 M. A. drain, sufficient for Transformer . 20
the heaviest receiver using two UX-210 tubes in power push-pull. Transformer T-2098 delivers 550 volts each side
of center tap and is designed to supply two UX.216-B rectifers (full wave). The 7V volt filament supply will
easily handle two UX-210 power tubes. The double
choke unit T-2099 consists of two 30 henries 130 M. A.
choke cotls mounted in a compound-filled case.

<@ Get this FREE Book!

¥T

4%y,

-------.---------.--------------....-
THORDARSON ELECTRIC MFG. CO.
500 West Huron St., Chicago, Ill.
Gentlemen:

Please send me a copy of your free booklet ‘‘Power
Amplification Simplified.”’

POWER

G
=
>
-
=
s

NAIDIE . .ottt e e COMPACT No. 2099 ‘Do'ublc Choke
) |
AdAress: o mes ni s r-dabamiln s s s oo dhvs Ty s nd b AaE i j?
ross s THORDARSON ELECTRIC MANUFACTURING CO.
. ] ransformer Specialists Since 18
CilYr i s TP ¥ s e a n n d [ W e AR State............ B WORLDS OLDEST AND LARGEST EXCLUSIVE TRANSFOBM ER MAKERS
-----------------------------------(327] -: qlwonan‘dl(lng"buru'ftreets " Chlcaqovlll ”m

Tell them that you saw it in RADIO
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Dhe BIGGEST OFffer |
EVER MADE

A RRANGEMENTS have been completed
between the publishers of “RADIO” and
| the publishers of “Citizens Radio Call
Book” whereby you can now get both of
| these magazines for exactly the price of

one.

EvERY phase of radio is covered in these
two leading radio publications — reading
material on everything known in radio —
“Citizens Radio Call Book” contains a
wealth of live radio information, with the
most complete up-to-date list of all broad-

casting stations, showing schedules, wave
‘ lengths, etc., 150 pictures of radio celeb-
rities, and helpful hints for operation and
maintenance of receivers. Complete con-
struction articles on all popular circuits
and on receivers of unusual merit.

“(rrizens Rabio CaLL Book” is entering
its seventh successful year.

“Rap1o” is one of the oldest radio
magazines published and is noted for its
well edited, practical and authentic arti-
cles devoted to the interests of the radio
fan, radio constructor, experimenter and
amateur. “RADIO” has been published

c@

for eleven vears,

50 by using-

~  this coupon

oft 16 copies ayear
less than 16¢ a copy -

Effective Immediately

THE new November copy of the “Citizens Radio Call
Book” and the December issue of “RADIO” will be
mailed to you November 21st, provided you fill out and
send in the coupon with $2.50 before this date. Don’t
fail to send your subscription early so that it can start
with the next issue.

“Rap1o” is published monthly and will be sent to
you for twelve months. “Citizens Radio Call Book” is
published four times a year — September, November,
January and March. All four issues are included in this
joint money-saving subscription offer.

I¥ you are a present subscriber to “RADIO” or “Citizens
Radio Call Book” you can still take advantage of this
cut rate price. We will extend your subscription for
one year.

IF you bought both of these magazines from a news
dealer, you would pay $5.00 a year. Save $2.50—exactly
half—by subscribing now to BOTH magazines for the
price of one. The regular yearly subscription price on
“RADIO” is $2.50 and “Citizens Radio Call Book”
$2.00. You even save $2.00 on the regular subscription
price.

WE advise you to fill in the coupon now and send im-
mediately.

“RADIO”
PACIFIC BUILDING
SAN FRANCISCO. CAL.

Here is my $2.50 for the combination subscription
to “RADIO” and “Citizens Radio Call Book” for one
full year as advertised in your November issue.

Name T e ROty it

YD D T U —

Tell them that you saw it in RADIO
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/ Described in this issue

Now duplicate the famous A-C Operated Tyrman Ten—the most powerful coast to coast
receiver. Unequalled for its ultra fine tone quality—sensitivity—selectivity and DX re-
ception. Far superior in appearance to any manufactured set. Convince yourself by com-
paring the Tyrman Ten with any existing receiver.

FOR ALL POPULAR CONDENSERS

Front view of Tyrman
Vernier Drum

sailge,
“V'W—‘-—m !

~

AUDIO TYRMAN
TRANS- SHIELDED
FORMER SOCKET

TYRMAN VERNIER DRUM

The Tyrman Vernier Drum is a precision tuning de-
vice assuring efficiency—accuracy and simplicity for

Praised — Endorsed all double and single control receivers.
Radio Engineers and Tech- - KURZ - KASCH_CAPACITY, CONNECTOR
nical Editors highly praise 9 0q 50g

and endorse Tyrman prod-
ucts, now used in the bet-
ter receivers of 1928.

3 8884 8358 580848 588 & A8
ELIMINATES WIRING AND SOLDERING =—— ACTS AS BY-PASS CONDENSER

TR F
TRANSFORMER

ASK YOUR JOBBER The Kurz-Kasch Capacity Connector is an exclusive

Tyrman feature. (o = m ® = o= mm === -
t  Tyrman Electric Corporation
J 141-143 W. Austin Avenue
J Chicago, Illinois
[
1t Gentlemen:
U Kindly send, gratis, your 2
¥ ounces of radio literature.
. [
TYRMAN ELECTRIC CORP. .
i Signed.. SR
141-143 W. Austin Avenue Chicago, Il "
I
[ ]
S Bt S o
Tell them that you saw it in RADIO 9
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Ty_m Ten specifies Camfield Equaltune Condensers

T = The following features of the Camfield Equaltune Condensers are not he found
'V// 2 in any other one Condenser on the market:

1 To facilitate sharp tuning and perfect balancing in sets of the unit control type, the Cam-
* field Equaltune Condensers are provided with a special adjustment feature which makes
possible the perfect equalization of all circuits after the receiver has been completely wired.
This eliminates the necessity for using Vernier or trimmer_condensers of any kind. Com- 2
plete instructions and a special tool for making this adjustment are packed with each
double and three-gang condenser. i
2 The shaft may be shortened or lengthened or entirely removed without affecting the ad-
* justment of the rotor plates. This provides a simple means for connecting several units
together with a single shaft and anywhere from one to six condenser units may be
operated with one dial.
Type 352 (Two Gang) 3 The Condenser is so designed that it may be mounted from either end. This is accom-
Capacity .00035—Price $10.50 * plished by reversing the shaft cap nut and the panel mounting nut. After the shaft cap
: nut has been removed the shaft may be extended from the opposite end of the condenser
by loosening the set screws on the rotor hub.
4 A variable spring tension is provided and the rotor is mounted on ball bearings which
* insure extremely smooth running over a long period of operation. Type 351 (Single)
&5 Camfield Equaltune Condensers are beautifully finished. The rotor and stator plates are Capacity .00035—Price $5.75

= of bright dipped brass. All other parts are hand buffed and nickel plated.
A pair of special brackets for mounting the condensers on a baseboard or sub-panel can
* be obtained at a slight additional cost. With the use of these brackets several single
condensers may be mounted in a row on a baseboard or sub-panel and all operated with
a single shaft. Send for free booklet, ‘“Whenever You Require Quality”

635 E. Wacker Drive] Camfield Radio Manufacturing Co. {Dept. RI, Chicago, U.S.A.}J

Laboratory Matched Kits l

HE many wonderful new kits of the 1927-1928 radio season can
be secured from the laboratory of “RADIO.” Under the personal
supervision of honest-to-goodness expert radio men we can as-
sure you of properly matched kits when your parts are purchased
from the laboratory. The new Karas, Infradyne, Tyrman, Ham- .
marlund-Roberts, Nine-in-Line, and the many other kits can be
shipped to you within several days after we get your order. A
thorough laboratory check-up is made of all the parts. The prices
charged for this work are the usual retail prices as advertised
in this and other magazines. No extra charge is made for match-
ing and testing. Many thousands of dollars have been invested
by the publishers of “RADIO” for the purchase of precision test-
ing equipment. We are here to serve you.

435 Pacific Building San Francisco, California

|

|

|

: THE LABORATORY OF THE MAGAZINE “RADIO”
|

roducts

EXCLUSIVELY SPECIFIED IN P

“THE TRIO?  siee ™%,
Shielded Grid Tube 4

Receiver

A
The Tyrman Vernier Drum is exclusively 55
specified for use in “The Tric’—Shielded T YRMAN ELECTRIC CORP. v

Grid e Receiver. h . e

SEE ARTICLE IN THIS ISSUE (Dept. 16) 141-143 W. Austin Ave., Chicago Double Vernier Drum

10 Tell them that you saw it in RADIO
~ -
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M Total Price Only )

g &3¢ 95 On Easy DA\
, ™ 14— Payments \ N
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o
\,‘

It

(i )

FREE
Catalog

of home fur-
nishings sent
with or with-
out rrder.
See coupon.

Al

-uu‘m s

with bench to match, to
touch of elegance.
mental brass knobs. Front panels of doors in carved panel effects and legs

1l L
Il ‘I‘ R . x |
o l G ol sl
")1] ‘ ad o il
some, massive, pure
m your home on 30 days
ance of a costly set and to
and eliminators. Keep all unsightly accessories out of sight in this splendid
of both cabinet and bench are neatly turned. Edge of top neatly bevelled.
After 30 days
0
s1s° on Send
Cabinet and
only $1.50 a month till you've paid our smashed cut price for
Straus & Schram *%; Chicago

$ - below brings this hand-
lette radio cabinet,
give your radio the appear-
Ample 'space inside of cabinet for all batteries, chargers
alnut Finish. Two large, French style swinging doors at front with orna-
height inside 11% inches. Full height 33 inches. Bench is 18 inches high.
satisfied, send
all transportation charges you paid. Or keep them and pay N 0 '
" °
anywhere. Order by No. B182A. Shpg. wgt. about 70 Ibs.

? Cabi
1 Cabinet § &
Only $1.00 with coupon
Period design conso-
FI.' E E T = l . Just the thing you need to
l ® beautify the room with a
iece of furniture. Made of well seasoned, selected hardwood in Handsome
Cabinet has lower. cross brace to insure rigidity. Top 1s 33% x 18 inches,
trial if not
bench back at our expense and we'll refund your $1.00 plus Coupon
this sale —~only $14.95. Our credit _price beats cash prices
R3489

:--------------------------.--
g Straus & Schram, Dept. R3489  Chicago

B Enclosed find $1. Ship Walnut Finish Radio Cabinet and Bench.
I am to have 30 days free trial. If 1 keep the cabinet and bench
s I will pay you $1.50 monthly. If not satisfied, I am to return
them at your expense and you are to retund my money and
B any freight or express charges I paid.

: Radio Cabinet and Bench No. B182A, $14.9%
[ ]
[ ]
M Name.. ¥ e e T e e S T B
[ ]
. Street, R.F.D.
8 or Box No .
[ ]
-
Shipping
I 2 T OSSN
[ ]
[ ]
§ Post Office State oo
[ ]
[ ]
B Married or Single. .aeeeee.... Nationality or Color .........cee..
! 1f you want only our freecatalog of home furnishings, mark X here (J
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MMAGNA

Speaker quality plus

for the eledric set and electric pbonog%ap/; builder

ALTEINATING: STEPPED-UP! RECTIFIED i RECTIFIED FILYERED, DUTPUY |

. ENERGY RENT ) BPUT LR |

CRRENT 1 AC L Sating o PIRECT CURRENT ro e ]
SOCKET [ ENERGY ) apcT CURRINT, 11GUS VoL~
§

evta | == THE field of the Magnavox type
P -5 electro-dynamic speaker unit

5] e oo [ F S Provides the highest class high resist-
e & M b SRAF ﬁzz ance choke for A.C. rectifier and filter
2 = = units. The current passed energizes

i

wovar SR the field for its function as a speaker.
PN Rebor i (LT Only the electro-dynamic speaker can
MAGNAVOX _#
RS uNIT =7 =

give the wonderful quality of radio
reception possible with modern sets
and broadcasting.

TO RADIQ CUTPUT
TRANSFORMER

R-500 Unit

M.-7 Unit

Type R-5, list $55
for A. C. radio or
phonograph circuits
using field as the
choke in filter pack.
Type R-4 has 6 volt
15 ampere field, list
$50. Unit designed
for easy installation
in radio and phono-
graph cabinets.

Type R-500 unit is
R-5 with built-in
power amplifier and
rectifier using one
216 and one 210
tube. List $120.
Easily installed in
your radio or phona-
graph cabinet.

The M-7 passes low
frequencies down to
about 100 cycles
with substantial vol-
ume. It also repro-
duces unusually high
frequencies without
distortion, provided
tubes are not being
overloaded. The unit

is 8% in. in diameter—fits into any cabinet,
only 4 sarews to turn. Unit list price $15.00.

Aristocrat Model

Two tone mahogany legs
and corners. Beautiful butt
burl walnut panels. Com-
plete with cords and plugs.
No tubes required. With
R-4 unit $85. With R-5
unit $90.

Send for Speaker Bulletins

They give full information on Magnavox magnetic and dynamic type

Warwick
Model

speakers. We will also give name of your mearest dealer.

The MAGNAVOX Company, oaxranp, cavr.

Chicago Sales Office, 1315 South Michigan Ave.

Beverly cabinet
speaker complete
with R-4 unit, cords,
switch,$75. Requires
6 volt A battery for
power supply. With
R-5 unit, $30.

ug &

Loboy cabinet speak-
er, finished in rich
old English brown
mahogany, complete
with R-500 unit,
cords, etc., without
tubes, 110 volt 60
cycle A.C.type, $165.
220 volt 60 cycle
A.C. type, price on
application.

Warwick Model has stand-
ard M-7 unit mounted on
beautiful burl walnut circle
on enameled metal base.
Extremely sensitive, re-
sponds easily to weak sig-
nals and low notes. Takes
volume from biggest sets
and power tubes. List
$27.50.

12
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—More Distance —=More Selectivity

On the 1928 Model DX INFRADYNE
and Quietest Possible Reception.

READ THIS—FROM AN INFRADYNE OWNER IN MORSE, SASK, CANADA
.. The weather. up _here has been poor for DX so far this fall and lots of static at night and stations from east of
Chicago not coming in on any kind of a radio set yet, but the Infradyne surely shows up its fine points in mid day.
Wq have had stations from Chicago to San Francisco, Seattle, Denver, etc., at noon with good volume on loudspeaker.
Chicago and Frisco both are about 800 miles air line from here. Have never seen a set that would anywhere near

equal this for daylight reception and the tone quality is the very best . . .

] AND THIS—FROM Mc¢KEES ROCK, PENNSYLVANIA
. .. It is the best job I ever saw, inside and out. The looks alone should sell the set. The tone quality is fine. The In-
fradyne is a “wow.” The distance stations come in like locals as you listen and enjoy them. This Pittsburg district is
a hard district for any radio but believe the Infradyne will overcome everything

YOU CAN DO AS WELL. YOU DON'T KNOW WHAT REAL RADIO RECEPTION IS UNTIL
YOU HEAR THE INFRADYNE.

Most Powerful « Most SelectivéI

The 1928 Infradyne combines ALL the good fea-
tures a radio set should have. Drum dials with
illumination; Steel chassis with concealed w{ring;
totally shielded r.f. units; Battery cable; copper
shielded cabinet and an unusuvally fine audio am-
plifier. It combines ease of operation with tone
quality and selectivity. It is a universal receiver
with a switch for 5 tube single dial control oper-
ation for local stations and, by the snap of a
switch, 10 tube Infradyne operation for hearing
stations on the loud speaker you never heard be-
fore. The Infradyne circuit gives you long dis-
tance reception with very little background noise.
Single spot tuning—no critical adjustments. The
novice can operate it as well as the expert.

Massive — Protfessional Construction

The Infradyne for 1928 is built like a battle-
ship. You will see from the illustration that
it combines unusual beauty of construction
with extreme simplicity. There are no un-
sightly wires visible. The loud speaker plugs
into the rear. The headphone plug is on the
front of the set. A beautifully embossed
bronze control panel on which is mounted

1928 Infradyne to you in completely assem-
bled form-——just as illustrated above. All of
the battery wires are in place. All connec-
tions are soldered. The audio amplifier, radio
frequency unit and Infradyne circuit are
completely wired. After you receive the com-
plete assembly from us youw simply connect
a few short leads and your set is ready to

i A beautifully illustrated catalog, “Rapro
g Par ExXCELLENCE,” is now ready for dis-
tribution. Send for your copy today.

-
Order by Mailor o»

the voltmeter, dial windows and control knobs operate. You don’t know radio until you

D e et W thip the  youhie candid opiuion of this wonder recetver, Telegraph *
Directly from Infra- % &z
dyne Headquarters! 4
Send coupon and o i
remittance now, 4 Constructors
Corporation

Avoid the usu-
al holiday
delays

!

. 1 4 Name.....ocovannnn

G L 4
¥ o
L
»

357 12TH STREET
OAKLAND, CALIF.

Here is my check for

$179.50. Send me, by

@  express today, one com-
pletely assembled and

@& 909 wired 1928 MODEL
DX INFRADYNE as ad-

L 4 vertised in “RADIO” for
& December. It is understood that
delivery is to be made on the
. same day this order reaches you.

Copper Cabinet of Beauty

The wonderful selectivity of the 1928 Infra-
dyne is the result of carefully spaced and

top. The cabinet is finished in baked crys-
talline of a dark brown shade. Cabinet is
included with bly at $179.50. Nothing
else to buy—excepting the usual tubes and
accessories.

shielded units. Pure copper is used for all
shielding. Even the cabinet is of die punched
copper with embossed panels on sides and

Street and No....cococveeecenencnecnne

City and State.....ooooveeeeeenaeee

Tell them that you saw it in RADIO
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) B RS TLA :'-‘sh ‘o

<O NE FILT ER
SRR IRE s

D

MR
NATIONAL -

Type 7180--A “B” That’s Built for Service

A Strictly Heavy-Duty Rating

Power-Unit Supplying Output rating is 70 mils at 180 volts.
. Detector Voltages 22 to 45 adjustable Uses R. C. A. UX 280 or Cunningham
L= h \ R. F. Voltages - 50 to 75 adjustable EX 380e§°:§1fzm" ;ul;e = i ﬁ :
THE ORIGINA, . icens nder Patents o adio XTED VELVEI' SR
. F. - 1 tabl . 3 N VE,

JEWET VRRNIER by, : F VOlfges, 193 g 135 Zdjss e Corporation of America and Asso- | \“DMDU“‘ EMEE %
: ower Tube Voltage - 180 fixe ciated Companies. For 110-120 volts,

50-60 cycles A. C. only.
Protects TUbes’ Condensers List Price with Cord, Switch and

against excessive and harmful voltages. Plug $40.00. Rectifier Tube $5.00
Desi lasti . BT

esigned for lasting service with liberal Write National Co. Inc, W. A. Ready, Pres.,
factors of safety. Malden, Mass., for new Bulletin 124

..._.
vamse I

»
Yo
L

o
oTe

NATIONAL POWER TRANSFORMERS and FILTER CHOKES for AMPLIFIERS.

Specified pgenerally. 'Transformer Type R, center tapped 600 v. secondary.
Price $12.50. Transformer Type U, both 600 and 460 v. secondary $14.50.

NATIONAL FILTER CHOKES - per pair in heavy case - TYPE 80, $10.00.

' ANSF 8 ) - Al R C
O\N‘-%;SR- PLATOR"EQ . z X \LTEY EHQOKE
SUFFPLY “”Ts* A o Yol z

NATIONAL TUNING UNITS — THE HEAVENLY TWINS
More National Tuning Units have been used by set builders than all other similar components combined.
Standard sincev 1923 Approved By Thes OFFICIAL Designo

BROWNING & DRAKE

14 . Tell them that you saw it in RADIO
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Samson Power Block No. 210
The only block which will supply 500 volts at 80 mils to two 210 tubes

Powerize with Samson Units for Better Results

For new SAMSON Power Units insure the best there is in radio current supply by—

Underwriters.

00/ RICUM=ECOL NPl

Doing away with hum, motor-boating and poor voltage regulation.

Remaining so cool after 24 hours continuous operation under full load that they will be well
within the 20° rise of temperature specified by the A. I. E. E.

Being designed to more than meet the specifications adopted by the National Board of Fire

Insuring safety against shock because of protected input and output terminals.

Insuring for all tubes the correct filament voltages specified by their manufacturers.
Commensating for lighting circuit voltage variation by the use of a special input plug and
terminal block to which is attached a 6 ft. flexible rubber-covered connecting cord and plug.
Being more economical in operation than other units of same power rating.

Living up to the same plate rating.

Limited space prevents us from listing the fourteen types that we make. Our Power Units
bulletin desecriptive of these is free for the asking. In addition, our construction bulletin on
many different “B” Eliminators and Power Amplifiers will be sent upon receipt of 10c¢ in stamps

to cover the mailing cost.

Sales Offices in
Thirty Leading Cities

‘ (- \E ( Main Offices at Canton, Mass.
G”IJOII {éﬁ 1’ O o Factories:
Canton and Watertown

MANUFACTURERS SINCE 18W2

Tell them that vou saw it in RADIO
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Enjoy this Beautiful
Natural

TONE!

_ Model 6-A

O to your nearest radio dealer and ask
G him to let you hear the new factory-
built Browning-Drakes. Note how
natural is the reproduction. Every note in the
scale, from the lowest to the highest, is repro-
duced with absolute fidelity. The new Brown-
ing-Drakes reproduce every sound sent into
the microphone so faithfully, that the broad-
casting artists themselves are literally brought
into your home. Just listen to the new Brown-
ing-Drakes. That is all we ask. You will then
know why folks are amazed when they hear a
Browning-Drake Receiver for the first time.

Model 6-A has six tubes. Four tubes in the
audio amplifier give a natural tone quality
and furnish ample volume when needed for
dancing, concerts, etc. Single dial illuminated
drum control simplifies tuning. Exceptional
selectivity makes it easy to tune out interfer-
ing stations. Small auxiliary condenser brings
signals of distant stations to maximum inten-
sity. Cabinet is beautiful two tone Duco wal-
nut. Length, 27 inches; depth, 15 inches;
height, 11 inches. Price without tubes and
batteries $105.

DEALERS:—There is profit and satisfac-
tion in handling popular products. Write or
wire TODAY about the Browning-Drake
line of factory-built receivers and the
Browning-Drake line of parts.

BROWNING-DR AKE CORPORATION

CAMBRIDGE MASS.
MODEL 7-A
Seven tubes; single dial; illuminated drum control. Four audio

tubes give fine tone and great volume when desired.

selectivity. Cabinet can be had in either two tone Duco mahog-

any or walnut. Length, 30 inches; depth, 15 inches: height, 11

inches. Beautiful console is available for this model. List with-
out tubes and batteries $145; with console $185.

Excellent

BROWNING
RS D R AKE ks

16
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RADIO

WITH WHICH IS INCORPORATED “RADIO JOURNAL”

Vorume IX DECEMBER, 1927
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RADIO \

By EARLE ENNIS
Decoration by Sarkis Beulan

Kuow then, O, Tara, that this Thing called RADIO, that lights the trodden
Paths of Men, is the Child of Silence and Slow Time! RADIO is a Song,
sent winging by the Sun-God as he strums his gleaming copper Harp with
unseen Fingers. RADIOQ is the Lightning-Bolt trapped within a Cage of Glass,
held Prisoner by the gossamer Thread of Man’s directed Will. RADIO is a
Seed out of the interstellar Void from which, as from a Dragon’s Tooth, springs
Miracles full-fledged in the Panoply of Divine Array. RADIO is a Presence . .

Look Thou, O, Tara, RADIO is a Clown, wearing the Mask of Science. A
Buffoon. A Mimic, pantomining Gods we know not. A Maker of Quip and
deadly Jest, whirling, spinning, gyrating upon Time’s boundless Stage. We laugh.
We crv. And it gibbers at Us and with Us. We applaud, and it falls to pray-
ing in mad Measure. In Its hollow Eyes sit the Dream and the Fear of Ages.
And that which We witness is but the Shadow of That which lies behind the
Curtain. Ho! RADIO, the Harlequin . . . God help Us!

0, Tara, hearest Thou not? RADIO is a Whisper through the Night. A Sigh
of Hope breathed out of Nothingness, pulsing through Wind and Storm down
the spiral Stairways of anxious Ears. It swirls with the Blast. It beats with
the Rain. It drifts with the Clouds. It crests with the Spray. From Ice-packs
to Equatorial Drifts. It haunts tense Mast-tips with sibilant Echoes. A Muted
Voice out of Space, It talks to our Souls. Aye, €’en though They be hidden in
the Four Corners, far from the Paths of Men! RADIO is the Mysterious One.
The Omnipresent. The Inevitable . . .

Ponder Thou this, O, Tara, This RADIO, This God of Shadows, which yet
has no Shadow, He is a Footstep in the Dark. A candle in dim Attics where
Sickness, Poverty and Misery lurk like Spiders in the Gloom. There He comes,
with Face alight, in shining Robe, unafraid throwing wide dull Windows to
Life’s Light and Air. RADIO is the Giver, the Renewer, the Great Physician.
RADIO is a Star gleaming through the Dusk. God’s blessing.

RADIO is Knowledge, O, Tara, Wisdom. Energy. Power. It is a Symbol
of the All, written in Letters of Fire, built in Walls of Stone, swinging in the
Ocean’s wvast Clypsedra. It is the Moving Finger smudging out Man-made
Boundaries of Race and Creed. The Cosmic Metronome marking the Rhythms
of Centuries in flicking Light-Seconds that are but as Teeth on the Wheel of
Time. RADIO is the Master Builder of ageless Temples dedicated to Truth,
all-hidden, all-revealed.

See, Thou, O, Tara, He is the Spirit of Christmas, coming incognito through
the Days, weighing each and all, True and Faise. Kindly. Immutable. Friendly.
Inscrutable. Great in His gentleness, mighty in His humility, is This Thing, O,
Tara, This Presence that lights the trodden Paths of Men. This Child of Silence
and Slow Time. This Father of Twilight Messages. This Comforter of Deep
Pain and Far Hungers. This Weaver of Dreams Incredible. See ve, 0, Tara,
that ve guard and regard It well!
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Navy Radio High Frequency Communications

“‘By Commander C. N. Ingra/?am

Navy and elsewhere, communications

were on wave frequencies of from
1000 kilocycles (300 meters) to 500
kilocycles (600 meters). With the in-
crease in power of the transmitters,
larger and larger antennas of greater
and greater capacity were employed and
consequently the frequency of the waves
employed for long distance radio com-
munication continually decreased until,
in the case of the Naval radio service,
the frequency of the Navy’s high power
station at Annapolis, Md., became 17.5
kilocycles, corresponding to a wave
length of 17,143 meters.

Low frequency, or long waves, were
considered to be most effective for long
distance communication and such waves
were universally employed throughout
the world for this purpose. Antenna
supports from 500 to 800 feet in height
were constructed to support huge over-
head antenna systems and as much as
100 kilowatts of radio frequency energy
was delivered to such antenna systems
to effect communications over long dis-
tances.

With the advent, however, of the
electron tube transmitter and its em-
ployment in the amateur wave band of
1500 kilocycles and above, correspond-
ing to wave lengths of 200 meters and
below, the amateurs found that they
could cover very great distances on their
short waves with their low power sets,
and it was not long before their remark-
able results attracted the attention of
the large commercial radio concerns and
the Navy.

The Navy conducted experiments with
the amateurs on their short waves as
early as 1922. The Naval radio labora-
tory at Pearl Harbor in the Hawaiian
Islands assembled electron tube equip-
ment for operation in the amateurs’ fre-
quency band of 1500 kilocycles and ex
changed signals with amateur radio sta-
tions in various parts of the United
States. High frequency investigations,
experiments, and tests were also taken
up by the Naval Research Laboratory in
which radio amateurs in the United
States and foreign countries collaborat-
ed.

By 1925, the Bellevue laboratory’s
experiments and investigations had pro-
gressed to such an extent and the results
obtained were so favorable, that it was
decided to equip the flagship of the
United States fleet with a high frequency
transmitter and high frequency receiv-
ing equipment for experiments and tests
during the fleet maneuvers in Hawaiian
waters and the fleet’s cruise to Australia

IN THE early days of radio in the

18

in that year. The high frequency trans-
mitter employed was of only 300 watts
power and capable of operating within
a frequency band of from 7500 kilo-
cycles (40 meters) to 5000 kilocycles
(60 meters). The equipment was in-
stalled on the U. S. S. Seattle, flagship
of the fleet.

With this low power temporary equip-
ment, the Seattle experienced no great
difficulty in exchanging signals with
amateur stations in virtually every state
in the United States when the Seattle
was in Hawaiian waters, and communi-
cations were also exchanged with ama-
teurs in Australia, New Zealand, Mexico,
South Africa and Japan.

On the cruise of the fleet from Hono-
lulu to Australia via American Samoa,
the Seattle’s high frequency transmitter
maintained communications with the
Bellevue laboratory, handing traffic
when it could not be handled by the
medium frequency equipment. This was
done while the fleet was lying in the
harbor of Melbourne, a remarkable per-
formance that had not previously been

duplicated by any other type of equip-
ment of any power.

With the results thus obtained there
remained no doubt of the value of high
frequency communications to the Navy
and following the return of the fleet to
the United States a definite plan of re-
search and development in high fre-
quency equipment for Naval use was
mapped out for accomplishment by the
Bellevue laboratory.

The results obtained with the Seattle’s
experimental high frequency equipment
became common knowledge to all the
radio personnel of the fleet, and it was
not long after the fleet’s return to the
United States before they were busily
engaged in assembling experimental high
frequency equipment for use on their
ships with a view to improving the serv-
ice. As the radio personnel were trans-
ferred from vessels of the fleet to radio
stations on shore they also undertook
to build experimental high frequency
equipment for use at their shore sta-
tions. It finally became necessary for
the Bureau of Engineering to prohibit
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25 NEUT. CONDENSER
26 AMP. CONDENSER
27 AMP PLATE BLOCKING CONDENSER
20. COUNTER POISE TERMINRL

Y K.W. High Frequency Transmitter Used in Naval Radio Service.
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the practice of assembling “home made”
high frequency transmitters for use
both afloat and ashore as considerable
public funds were being expended for
equipment which would later have to
be replaced by standard Naval equip-
ment as designed by the Bellevue lah-
oratory.

The ‘“home made” equipment thus
brought into use on ships and on shore
however has rendered valuable service
not only in collaborating with the Belle-
vue laboratory in further experiments
and tests but also in handling large vol-
umes of official traffic which could not be
gotten through with the standard Navy
equipment.

High frequency transmitters of tem-
porary construction have been installed
and placed in operation in the Navy’s
high power stations at Peking China,
Cavite P. 1., Guam, Pear] Harbor, Tu-
tuila, Samoa, St. Paul and Cordova
Alaska, Puget Sound Washington, San
Francisco, San Diego, Great Lakes, San
Juan Porto Rico, Brownsville, Texas,
New Orleans, Key West Fla., Charles-
ton S. C., and Arlington.

From 50 to 75 per cent of all the
Navy’s point-to-point traffic ashore is
now handled by high frequency with
transmitters of antenna power ranging
from 250 watts to 5 kilowatts, whereas,
formerly, medium and low frequency
high power transmitters of antenna
power ranging from 5 kilowatts to 100
kilowatts were employed to handle this
traffic.

Continuous two-way communications
are now maintained over the 4800 mile
distance circuit between the Pearl Har-
bor (Hawaii) and Cavite (Philippine
Islands) stations of the Navy through-
out the 24 hours of the day and even
during the heaviest static season by the
use of high frequency radio in conjunc-
tion with low frequency radio. Each of
these stations now handle approximately
2,500,000 words annually by high fre-
quency and approximately 850,000
words annually by low frequency.

Obviously, a great saving in electric
power costs results from the use of high
frequency equipment employing not
more than 5 kilowatt of radio frequency
energy in the antenna to render service
that was formerly rendered by low fre-

.
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quency equipment employing 100 kilo-
watts. Moreover, for high frequency, a
single wire antenna approximately 735
feet long suspended from antenna sup-
ports 100 ft. high supplant the enor-
mous antenna systems weighing from one
to two tons suspended from 600 ft. steel
towers, required for low frequency com-
munications.

Another advantage to be derived from
the use of high frequency is the com-
parative freedom of interfering atmos-
pherics or “static” on the very short
waves. Prevailing static may be so in-
tense as to completely paralyze radio
communications on 500 kilocycles (600
meters) or on 17.5 kilocycles (17,143
meters) while communications may be
carried on with comparative ease on
7,500 kilocycles (40 meters).

High frequency radio has certain in-
herent disadvantages, however, which
prevent its adoption for general exclu-
sive use in the Naval radio service.
Otherwise, the Navy would lose no time
in decomissioning its high power low
frequency transmitters with their enor-
mous antenna systems. Although the
very short waves. are relativelyv free from
static, they are subject to interference
from electric fans, elevators, the elec-
tric ignition systems of automobiles in
the vicinity, and similar electric disturh-
ances in the ether corresponding to the
very short waves. Also the action of the
very short waves is very much more
erratic than the medium or long waves..
The short waves appear to be more sen-
sitive to seasonal changes, weather vari-
ations, and especially the hours of day-
light and darkness regardless of the sea-
sons and weather conditions.

Between two points separated by 2000
miles in: Alaska for example, a wave
frequency of 4000 kilocycles (75 meters)
might provide excellent service during
the daylight hours but no service at all
during the hours of darkness, whereas
a frequency of 12,000 kilocycles (25
meters) might give excellent service
during the hours of darkness and no
service at all during the daylight hours.
On the other hand these frequencies
might be entirely unsuitable for corres-
ponding services in the tropics and dur-
ing the same season of the year it might
be necessary to employ 8000 kilocycles
(37.5 meters) for satisfactory commu-
nications during the hours of darkness
and 16,000 kilocycles (18.8 meters) dur-
ing the daylight hours.

With the fleet moving about in the
Atlantic and Pacific Oceans, in the Car-
ribbean Sea and elsewhere, these varia-
tions in high frequency radio present a
problem which must be satisfactorily
solved before high frequency radio can
be adopted for exclusive use in the
Navy, regardless of its recognized ad-
vantages for exchanging communications
between two fixed points separated by
great distance.
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The Trio

A Receiver That Gives Loudspeaker Reception of Distant Stations by Means of
Three Tubes, Including One With Shielded Grid

HI> receiver is called the Trio
| because it uses but three tubes
for loudspeaker reception on both
local and distant stations. There is one
stage of radio frequency amplification
utilizing the new shielded grid type of
tube, a special detector, and one stage of
audio amplification, using a CX-371
power tube. The audio amplifier is a
special circuit which has a good fre-
quency characteristic and at the same
time gives nearly as much amplification
as the ordinary two stage audio ampli-
fier using an A tube and a power tube.
The detector utilizes a 300-A tube, as
it is an extremely efficient detector and
as it feeds into a resistance coupled
amplifier, it will handle considerable
more power without overloading, than
the usual detector tubes.

The radio frequency amplifier uses
one of the new shielded-grid tubes so
that an enormous amount of amplifica-
tion takes place. This tube has an ex-
tremely small control€grid-to-plate ca-
pacity, thus not allowing much feedback,
and so, with its very high amplification
constant, gives good voltage amplifica-
tion. It gives maximum gain when the
plate impedance load is extremely high,
as may be obtained with a tuned circuit
which has very high impedance at res-
onance. This means that a 1 to 1 ratio,
or nearly that, should be used for coup-
ling from the plate of the r.f. amplifier
to the grid of the next tube. The cir-
cuit shown in Fig. 1 uses a tuned coil

By Francis Churchill

4S an auto-transformer so the only volt-
age gain is that due to the tube itself.
However this arrangement gives a great-
er gain since the impedance facing the
r.f. tube is higher than if a r.f. trans-
former was used. The transformer “pri-
mary” in this circuit is used for a de-
tector tickler coil in order to obtain re-
generation, as in a Browning-Drake re-
ceiver.

[ C; SHIELDED GRID
g
TUBE

eliminate electromagnetic and capaci-
tive feedback. As only one stage is used,
a minute amount of feedback may be
desirable in order to get some regenera-
tive gain also. Any possibility of trouble
may be eliminated by using a shielded
tube socket such as the Tyrman.

In this experimental set, the regenera-
tion control in the detector circuit was
made automatic by means of a cam on

00D ~
SPFAKER

l T m—
e i YOLUME CONTROL &
FlL SWTCH
A=-B- Atbv

R.—Center-tapped

20 ohm leak
R,—25,000 ohm grid R.+—250,000 ohm grid
leak leak

The arrangement of the apparatus is
pretty well shown in the picture, from
which it can be seen that no shielding is
used. It was found that with only a
single stage of r.f. amplification, placing
the coils at least a foot apart and at
right angles, was sufficient to practically

BA60v

BH45v-
Fig. 1. Circuit Diagram of Shielded Grid Tube Set.

R:—3 megohm grid

R,—1/ amp. Amperite C.,C:—1 mf. by-pass
C;—.00025 grid cond.

(=00 wal Ce— 006 mf.

C., C;:—.00035 mf. Cy—.0001 mf.

the tickler coil which varies the coupling
with the tuning condenser. This ar-
rangement gives practically constant re-
generation over the whole broadcast
band with the amount set by adjustment
of the X-L variodenser C,. The cam ar-
rangement is part of the Hammarlund

20

RADIO FOR DECEMBER, 1927

www americanradiohistorv com


www.americanradiohistory.com

auto-couple r.f. transformer such as has
been used in various circuits during the
past year. A fixed tickler coil may be
used and a variable condenser used as
C. for controlling the regeneration.

In mounting the drum dial, it will be
found necessary to have the two tuning
condensers of clockwise and counter-
clockwise rotation if one desires to have
the two drums rotate in the same di-
rection. The two coils should be mount-
ed at right angles or preferably shielded
from each other. Both the coils have
about 85 turns on a 2 in. diameter with
spaced turns. The tickler winding
should be about 15 turns coupled to the
r.f. low potential end of the secondary,
that is, the one farthest away from the
grid or plate.

The r.f. tube has a 20 ohm fixed re-
sistance in the negative filament lead
which is center tapped to obtain about
1.5 volts negative bias. This center tap
is used as the grid return from the r.f.
tube control grid. This 20 ohm resist-
ance was made from an old Frost 20
ohm rheostat by stripping the resistance
wire strip off of its frame and fastening
it up flat against the lower side of the
baseboard. In series with this resistance
is a 30 ohm variable resistance used as a
volume control. This rheostat can be
turned on full without harming the tube,
since with a 6 volt 4 battery, the 20
ohm fixed resistance alone will drop the
voltage to the recommended value. The
volume control rheostat also has a fila-
ment switch for controlling all of the
tubes. The two other tubes are main-
tained at their proper filament voltage
by means of an automatic filament bal-
last or rheostat.

Bypass condensers are necessary, such
as the one from the shielding grid to
negative filament and the other one from
the rotor of the tuning condenser C, to
filament. A 25,000 or 50,000 ohm fixed
resistance should be used as shown in
order to reduce the plate voltage from
160 to 135 or thereabouts for the r.f.
tube. The detector voltage is dropped
to the proper value by means of .1 or .25
megohm resistance as shown also in the
wiring diagram.

The audio amplifier is rather novel
in that a 6:1 ratio transformer is used
as an autoformer of 7:1 ratio by con-
necting the transformer terminals
marked P and —F together, and hav-
ing the C— battery connect to the B
terminal instead of the usual —F ter-
minal. The plate of the detector tube
then connects through a radio frequency
choke to a stopping condenser then to
the usual terminal marked P on the
transformer. This stopping condenser is
of such a value as to resonate the pri-
mary winding at a low frequency with
the result that this 7 to 1 ratio auto-
transformer has nearly as good a gain-
frequency curve as a high priced trans-
former with a 2 to 1 or 3 to 1 ratio.

LIST OF PARTS FOR TRIO

2—.00035 mfd. Hammarlund midline tuning
condensers

1—Hammarlund autocouple coil

1—Hammarlund r.f. transformer

1—Hammarlund 50 mmf. midget variahle
condenser

1—Samson 6:1 audio transformer

1—Samson No, 85 r.f. choke

1—Tobe 1% mfd. by-pass condenser

2—Tobe 1 mfd. by-pass condensers

3—Electrad grid leaks — 2 meg., .1 meg.,
and .025 meg. and mountings

1—18x7x3/16 inch panel

1—Double Tyrman drum dial

3—Frost sockets

1—Frost 30 ohm De Luxe rheostat with
filament switch

1—Frost 20 ohm rheostat

1—.00025 Sangamo grid condenser

1—X-L variodenser type G-1

1—Set X-L push binding posts

1—17%x9x% inch spruce basebhoard

1—4A Amperite

1—S. P. 122 shielded grid tube

1—CX-300 A detector

1—CX-371 or 112 power tube

This high ratio, together with the high
amplification constant of the 371 tube,
gives an audio amplifier of one stage
which is nearly equal to some two stage
amplifiers.

The information given in this article
is more for the experimenter rather than
for the usual set constructor who fol-
lows every detail to the letter. This new
r.f. amplifier tube has wonderful possi-
bilities for use on all wavelengths and
so a great deal of experimenting should
be done with it.

DATA ON THE SCREEN GRID
TUBE

The new screen grid type or four ele-
ment vacuum tube will be available for
experimental use before the end of this
year as the UX-222, CX-322. It is in-
tended primarily for r.f. amplification
in special circuits not requiring neutrali-
zation or stabilization. The tube has a
voltage amplification factor of over 250
and has negligible feedback capacity be-
tween plate and control grid.

This tube has a filament, a plate and
two grids in place of the usual three
elements. The second grid is responsible
for its high voltage amplification and
freedom from oscillation. The two fila-
ment connections, the plate, and the
second grid come out to base prongs
which fit a large standard UX socket.
A fifth connection to the control grid is
made through the metal cap at the top
of the tube. The tube should be shield-

ed in a metal jacket fitting closely over
the bulb.

Its normal conditions of operation are
90-135 volts for the plate, 45 volts
for the screen grid, —1 to —1.5 volts
for the control grid, and 3.3 volts for
the filament. Filament current is .132
amperes.

The chief precaution to be observed
in its use is to shield the control grid
circuit from all other circuits. This may
be accomplished by placing grounded
metallic shields around the grid coils and
condensers, by making the control grid
lead as short as possible, and by keep-
ing it well spaced from other -circuit
elements. In some cases it may be
necessary to surround the grid lead with
a grounded metal sheath.

Fig. 1. shows its application in a typi-
cal two-stage r.f. amplifier circuit. Here
the grid bias is obtained by using the
voltage drop in a 15-ohm tapped fila-
ment resistor in series with the negative
filament lead. With this circuit it is
possible to get an actual voltage ampli-
fication of from 20 to 30 per stage (de-
pending on circuit losses) as compared
with the 4 to 6 per stage obtained with
tubes of the general purpose type.

This tube is announced with the state-
ment that “it will not bring about any
revolutionary developments in the radio
industry, nor will it render obsolete the
types of sets now in use or being sold.
It must be remembered that although
these tubes give greater radio-frequency
amplification per tube than former types,
nevertheless, a certain number of tuned
circuits must be used under present-day
broadcasting conditions to obtain ade-
quate selectivity; therefore, all things
considered, the new tube will not neces-
sarily reduce the number of tubes re-
quired in a given broadcast receiver.”

This tube may also be used as an
audio frequency amplifier in resistance,
reactance or transformer coupled cir-
cuits, For this connection the screen
grid is used as a space charge grid at a
positive potential with respect to the
filament. Normally this positive poten-
tial is 45 volts with 135 to 180 volts
applied to the plate through a coupling
resistance of 100,000 to 250,000 ohms,
and 0 to —1.5 volts on the control grid.
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Fig. 1. Two Stage R.F. Amplifier with Screen Grid Tube.
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Changing To A. C. Tubes

Detailed Directions for Converting A Receiver from Battery to Socket

filaments are heated by a.c. for

those which use d.c. from a storage
battery can readily be accomplished by
a few changes in the wiring of almost
any receiver. The advantage in so doing
is that it eliminates the necessity for a
battery and the care thereof.

These tubes are of two types, the -26
which fits a standard four-prong socket,
and the -27 which requires a five prong
socket. Filament emission from the for-
mer is caused by the passage of a 114
volt alternating current directly through
the filament. In the latter the heating is
accomplished by a separate element sup-
plied with 274 volts a.c. so as to heat
the cathode; it is usually used as a de-
tector because it is free from a.c. ripple
at low plate current.

SUBSTITUTION of tubes whose

Power Operation

‘By D. B. McGown

Rear

Fig. 1 shows the filament circuits for
a five-tube set using two -26 tubes as
r.f. amplifiers, one -27 as detector, one
-26 as first audio and one -12 or -71
tube as second audio with 5 volt a.c. on
its filament. Socket power current at
110 volts is stepped down through a

(X 306 X376 cy-307 ax-3% X o 37/
S ]
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Fig. 1.

cx 326

D0er, CX 306
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A.C. Filament Circuit for Five-Tube Set.

X352

View of Six-Tube Set With A.C. Tubes.

suitable transformer to 1%%, 214 and 5
volts for connection to the filament ter-
minals of the sockets through resistors
whose mid-taps are grounded to a com-
mon point.

Fig. 2 shows the complete circuit dia-
gram for a typical six-tube set, such as
that shown in the accompanying pic-
ture. This set has one stage of untuned
r.f. to couple the set to the antenna. A
variable input to the grid of the first
tube is provided through a 1000 ohm
potentiometer in the aerial-ground cir-
cuit. The r.f. stages are biased and os-
cillation is prevented by 200-ohm resis-
tances in their grid circuits. A three-
gang Remler condenser with single con-
trol drum dial tunes the Aero coils used
as r.f. transformers.

The detector is operated with a 5
megohm grid leak and .00025 mfd. con-
denser. The audio stages are transform-
er coupled. This set can be constructed
by a competent builder using the sug-
gested parts, or their equivalents, and
following the arrangement indicated by
the circuit diagram and pictures. Lab-
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Fig. 2. Circuit Diagram for Six-Tube A.C. Filament Set Shown in Pictures.
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ratory tests show it to be a thoroughly
satisfactory receiver.

This circuit can also be used as a
guide in rewiring any tuned r.f. receiver.
As the r.f. tubes should be always given
a negative bias, some sets may require a
change in the method of volume control,
especilly if this is accomplished by a
variation in grid voltage through a po-
tentiometer or by a variation in r.f.
filament voltage. The system can usual-
ly be used in a set whose volume is con-
trolled by a high resistance in series
with the plate supply.

The same arrangement may be used
for a.c. operation of the Browning-Drake
and other sets having circuit diagrams
similar to Fig. 3. This calls for a -26
r.f. tube, -27 detector, -26 first audio,
and power tube in second audio with
output transformer. As the r.f. tube has
only 45 volts plate, no C battery is pro-
vided, but a grid bias resistor is placed
in the filament return.

Fig. 4 is the circuit diagram for a
conventional superheterodyne adapted
for a.c. filament operation. Intermediate
frequency transformers which are tuned
and matched for 4 tubes will require no
change, but those which are intended for
use with -99 tubes should be adjusted
and matched to meet the change in inter-
electrode tube capacity. The oscillator,
first and second detector require type
-27 tubes. The others use tvpe -26
tubes.

The intermediate frequency tubes are
operated with 135 volts plate potential.
The grid potential may vary from 9 to
12 volts negative. This is because the
-26 type tubes perform much better with
a high plate current, which requires a
high plate voltage, and a resultant high
grid voltage. These tubes may function
satisfactorily with 45 volts plate po-

tential, and in this case, they only re-
quire 1.5 volts grid bias. But sometimes
it is impossible to get rid of all a.c. noise
unless high voltage is used. Another
scheme, is to use the -27 type tubes for
the intermediate frequency amplifier
stages. Volume control of a super-het-
erodyne on a.c. filament tubes can most
readily be accomplished by the use of a
shunt resistance of 50,000 ohms across
the primary of the second intermediate
frequency transformer, as shown in
Fig. 4.

Satisfactory results with a.c. tubes
depend upon either shunting the fila-
ments with a resistor whose mid-tap is
grounded or using a filament transformer
with grounded mid-tap. In either case
the tap must be at the exact center, a

z,' 0001 MF '00007”"-., Y-327.
Y s 7
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capacity. Not more than three -26 or
two -27 tubes should be operated from
one rheostat.

With the -27 type (heater) tubes, the
cathode, which corresponds to the fila-
ment in the usual tube, is connected di-
rectly to the common grounded negative
return. The heater element is biased
through the center tap on the heater ele-
ment resistance, to a value of from 10 to
45 volts, depending on the constants of
the circuit, and to some extent, on the
individual tube used. The purpose of
this positive bias is to reduce the a.c.
hum, especially when the plate current
is low, by biasing it to such an extent
that it will not disturb the functioning
of the tube.

To convert the set to entire a.c. opera-

[.977]
ax 37

T

Fig. 3. Circuit Diagram for Browning-Drake with A.C. Tubes.

condition which is easier to attain with
resistors than with a transformer. All
filament wiring should be done with
twisted pair of large wire, preferably
of not less than No. 16 gauge. The fila-
ments may be connected to either wire
without regard to the other tubes. Fila-
ment rheostats, if used, should be of low
resistance and high current carrying

tion, there must, of course, be equipment
to provide plate and grid bias voltage.
The usual types of B battery eliminat-
ors, such as have been described in de-
tail numerous times, can be used to pro-
vide the B battery power. The C bat-
tery potentials can be supplied from a
dry cell battery, if the older type of
(Continued on page 52)
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Fig. 4. Circuit Diagram for Superheterodyne with A.C. Tubes.
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Vacuum Tube Testing
Practical Methods For Determining Efficiencies of Amplifier,

The service man or user is interested
in three things about a vacuum tube
used as an amplifier: has it sufficient
emission, are the elements disconnected
or shorted, is the vacuum high enough.
These facts can be learned either by the
swing test or the oscillation test. Other
characteristics such as amplification
constant, plate impedance, etc., are of
more interest to the manufacturer and
can be determined by oft-described
methods.

The swing test determines the tube’s
plate current for specified grid voltage.
The equipment required is a milliam-
meter, voltmeter, tube socket, switch and
A, B, and C batteries, connected as in

e L4 i

Fig. 1. Circuit Diagram for Swing Test.

Fig. 1. It is used in connection with
Table I which gives the minimum allow-
able difference in milliamperes for vari-
ous tubes at specified plate and grid
voltages and rated filament voltage.

TABLE I. READINGS FOR VACUUM
TUBE TESTER

T
2 5 o8 _E23
3 5 £2% g5d¢
. . = 255 2305
2 E < £2¥ EE87E
& = S 2as EaiZ
201-A 90 0 and -4% 3.0 S
100 90 0 and -4% 16 4
Itand 12 90 0 and -4% 15 4
120 00 0 and-16% 6.0 9
135 0 and-22% 00 13
112 90 0 and -4% 35 7
135 0 and -9 110 16
171 90  0and-16% 170 27
180 0 and-40 450 60
210 90 0 and -4% 35 7
350 0 and-27 360 52
226 90 0 and -41% 3.5
227 90 0 and -4% 3.0

Note—When testing tubes with a plate voltage
higher than 90, it is important that the grid
be kept at zero voltage no longer than neces-
sary for reading the plate current. Otherwise

Detector and Rectitier Tubes

By B. F. McNamee

the high plate current may overheat or other-
wise damage the tube.

‘t'he indication for low filament emis-
sion is a plate current below the mini-
mum requirement for zero grid (switch
at —C). The difference in plate current
for zero and —414 volts grid indicates
the control exercised by the grid over
the plate current, or roughly the mutual
conductance. For the latter is approxi-
mately equal to 1000 times the difference
in milliamperes divided by the differ-
ence in grid voltage.

Low vacuum is indicated by ab-
normally high or unsteady plate cur-
rent. Another indication in some types
of tubes is a bluish glow. It is for this
reason that a power tube should be
tested at its rated plate voltage for the
bluish glow may not be evident in a 90
volt test whereas this indication of gas
would appear at higher voltages. The
B Dbatteries should be measured fre-
quently to insure that the rated voltage
is maintained.

As a power tube has a large plate
current at zero grid, the switch should
be held in this point only long enough
to take the reading. This precaution
prevents overheating and gasification of
the tube.

The oscillation test is based upon the
fact that a tube must amplify in order
to oscillate. Fig. 2 shows the circuit for
an a.c. oscillation tester which will be
found more convenient than one using
batteries.

Tap-switch 4 is used to select the
proper filament voltage for the tube to
be tested, and B the proper plate volt-
age. P is used to compensate for varia-
tions in line voltage, and is adjusted
until the filament voltmeter reads the
correct voltage for the filament tap be-

10 WL

Fig. 3. Detector Tester.
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Fig. 2. Circuit Diagram for A.C. Oscillator Tester.
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ing used. F is adjusted for maximum
oscillating current, and its best point
will depend on the amplification con-
stant of the tube being tested. Three
points will suffice (to be found by trial);
one is labeled “low mu,” for 171 and
120 type tubes; one is labeled “high
mu,” for the 240 type; and the third
one is for all other tubes. In general the
latter point will be found about the cen-
ter of the coil. The “high mu” point is
located near the grid and the “low mu”
near the plate end. It is important to
connect the wire from switch F, as
shown, to that end of the filament supply
which is negative during the half of the
cycle in which the plate is positive.
Otherwise the grid would have a positive
bias during the time the tube is supposed
to oscillate.

The coil in the oscillating circuit of
Fig. 2 may be made with 100 turns of
No. 24 d.c.c. on a 3 in. tube. The con-
denser is a 400 mmf{. fixed mica. The
meter is a thermocouple milliammeter,
and indicates the strength of the oscil-
lating current. A shunting resistance
and switch are shown for use with power
tubes. Minimum readings for each type
of tube must be decided on by trial in
each tester after it is built, as it will de-
pend on the particular amounts of re-
sistance, capacity and inductance used.
Sockets for tubes having other than X
bases may be connected with plates,
grids and filaments in parallel to the
X socket shown.

Testing A.C. Tubes of the CX-326
type may be done in the standard X
socket if a 1.5 volt tap is provided. C-
327 tubes require a 5-prong socket, the
plate and grid being connected in paral-
lel with those of the X socket, and the
heater terminals connected in parallel

DETECTOR

|
|
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S

384T
with the filament terminals of the X
socket. The cathode terminal is con-
nected to the side of the filament oppo-
site to the connection from switch F.
The voltage across the heater element,
while the plate is positive, acts as a
negative grid bias.
(Continued on page 18)
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« .. The Kid
Was Steady!”

By Earle Ennis

HE night operator at KXX slid
I down in his chair and spiked a
stack of night traffic for the north.
Outside, a storm howled and screamed
through the rigging of the towers above
his head. Against the windows, the rain
beat steadily, a roof gutter “tink-tonk-
ing” rhythmically in accompaniment.
Now and then the operating room jarred
with the impact of an invisible fist as
the wind gusted viciously against it.

Kinsey was grateful for the little cast-
iron stove at his back that cast a friend-
ly glow into the room. It was going to
be a bad night—bad for ships, busy for
him. The mercury in the barometer was
dropping, and the wind bit down with
the snap of Bering sea in its breath. He
thought of some of the wallowing cof-
fins with which he would have to work
during the night, and shivered. There
were phases to the marine game nothing
short of ghastly. He knew. He’d pound-
ed brass on some of them.

Abruptly he kicked open the front
door of the stove and let the ruddy light
flicker on the white walls of the operat-
ing room. The green shaded lamp over
his instruments cast a brilliant glare on
his table. He pulled the station log
toward him, to make his opening entry.
Suddenly he stopped, his pencil poised
in mid-air . . .

Christmas Eve!

Kinsey’s mind reached across space,
over days, hours . . . the Kid! Good
Lord! The Kid was going out tonight
on his first trip. He remembered now.
The date had walked up on him. Some
boy, that younger brother—clean-cut,
laughing-eved, steady, full of the hope
of life and none of its cynicisms. Time
enough for that. Kinsey smiled whim-
sically at the picture.

There were just three of them—Kin-
sey, the Kid and-——Ma! Ma was the
most important unit of the triad, al-
though she always insisted Kinsey was
the anchor. She would push up her
glasses and look them over, her eyes
twinkling.

“A couple of scalawags,” she would
call them lovingly. They would thump
her on the back with bruin-like pats,
and call her Ma and “Annie,” her given
name. She had many a chuckle over
“Annie” this and “Annie” that. It kept
her young—that disrespectful but be-
loved salutation.

e

Ma sent Kinsey away to war with a
smile, like many another mother. And
like all the others, she failed to fool any-
body with her tight-lipped gallantry. It
made Kinsey a bit prouder when she
said “go ’long with you” and shoved him
out of the gate, very spic in his new
uniform. The Kid had enough of Ma
in him to take it tight-lipped too, but
there was a glitter in his eyes. He and
Kinsey shook hands. No baby stuff
there. Hit each other on the chest and
grinned. But—Kinsey felt the Kid’s
grip almost as long as he felt Ma’s
hug . ..

Fate was kind to Kinsey. He came
home. He found Ma the same—a bit
older, that was all. The Kid was as-
tonishingly bigger. Kinsey had a chunk
of shrapnel in his leg and his engineer-
ing days were over. But he was a good
radio man and he found a ship presently.
He hadn’t stayed at sea long. He was
too good on detail. The company gave
him the night trick at KXX. Fellow
operators were glad. They liked his
stuff on the key—sending like print, like
an automatic, clear, steady, readable
anywhere on the Pacific. And Kinsey
liked his work . . .
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“He wanted to dash the door open and
scream at the night”

Well, the Kid followed him. Hero
worship, or love of the new mystery,
radio, it was hard to say which. Studied
nights, key and buzzer, typewriter and
head caps—copying, working, learning,
studying code symbols, abbreviations—
slaving. Going to be as good a man as
Kinsey, he told Ma. Ma nodded briefly,
careful not to enthuse too much. Fine
pair those two, upstanding monuments

to long effort. One tested and proved
(Continued on page 34)
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“Fishing” For Radio Waves

Records and Interpretation of Some Radio Fading Experiments

WO phenomena immediately be-

I come evident when radio opera-

tion is carried on below 100
meters: First, the introduction of a
“skip” distance or zone of silence sur-
rounding the station, the size of which
is dependent upon the frequency, the
time of day and the season, and perhaps
certain weather conditions; and second,
a rotation of the plane of polarization
of the electromagnetic wave, dependent
upon much the same factors as the skip
distance.

The probability suggests itself that
these two facts may be simply different
manifestations of one effect governing
the propagation of the wave through
space. This suggestion is borne out by
experiment.

Regarding the magnitudes of the
skipped distances and the rotation of the
plane of polarization of the wave, little
need be included here. A description
of some earlier experiments along this
line appeared in an article by the writer
in RADIO for April, 1926. We are pri-
marily concerned now with the evidence
presented by the fading records secured
at Oberlin. Only a few sections of the
great number of records that have been
taken can be reproduced here, and some
have been chosen as representative of
various types of transmission and recep-
tion on which the work was done.

Fig. 1 is a representative record,
characteristic of the reception from sta-
tion WTAM at a distance of 40 miles,
and on a wavelength of 395 meters. The
radio-energy was received on loop an-
tennas which were provided with double
gimbal mountings so that they could be
revolved through about two perpendicu-
lar axes. In this record, the two loops

on Long and Short Waves
By Everett W. Thatcher

Concluded from November issue

were at right angles in the directions
indicated (NE-SW) and (NW-SE). The
variations in signal intensity as shown
by these records were very slight and
occurred simultaneously, indicating that
such fading as occurs is not due to a
change in direction or polarization of
the received wave. Changes in position
of the loop were accompanied bv changes
in intensity of the received signal, but
the type and period of the variations
remained the same.

Additional light is thrown on the sit-

B- la *p haerizanta

zero shows that the magnetic component
on which the loop operates was still
horizontal as it was when it left the
transmitting antenna. In this plane the
turns of the loop are not cut by the ad-
vancing magnetic lines of force, and
hence no electromotive force is set up
between its terminals.

This quite normal behavior is just
what we would expect a well-mannered
radio wave to do—one which has not
been cavorting through the upper atmos-
phere, but has remained comparatively

Fig. 2. Effect of Placing One Loop Horizontally.

uation by Fig. 2. Curve 4 was produced
by adjusting the position of the loop
until maximum signal strength was ob-
tained. The plane of the loop winding
was then in a line connecting the receiv-
ing and transmitting points. The abrupt
drop in curve B was caused by placing
the loop (which had also previously been
vertical) in a horizontal position. The
fact that the received energy dropped to

e
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Fig. 1. Variation in Signal Intensity Received from Nearby Station on Two Vertical Loops.
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Fig. 3. Rotation of Magnetic Field from
Distant Station.

close to the surface of the earth, and
has suffered little distortion in propaga-
tion.

In contrast to Fig. 1 and 2 is Fig. 3.
This was made of the signals of KDKA
on 309 meters, the distance being about
160 miles. The lower curve (from set
No. 2) is the product of a loop in a
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Fig. 4. Comparison of Fading on 63 and 309 Meters.

horizontal position. It shows that in
this case, there is present a magnetic
component of the received wave which
has been rotated toward the vertical.
Another characteristic which is evident
from this record is the more rapid and
violent fluctuation of signal strength.
This is much more pronounced than
when a non-directional antenna is used.
At this distance, then, we are lead to
believe that the fading is due, in part
at least, to the change in the magnitude
of this rotation or change in the direc-
tior: from which the received wave ap-
parently comes. The effect would be the
same in either case.

Fig. 4 is an example of the records of
simultaneous transmission from the same
station (KDKA) on 309 meters and 63
meters. Non-directional antennas were
used in the reception. It is reasonable
te suspect that this had the effect of
reducing minor variations in signal
strength to a minimum, since the effect
of variations in any one component of
the wave might be counteracted by
those of another. In other wordsg, it is a
“total” effect that we are measuring.
There is evident immediately the differ-
ence in the fundamental characteristics
of the fading.

The upper curve shows the rapid and
periodically violent fading, characteris-
tic of the 63 meter transmission from
this station. The lower curve follows
the variation in the strength of the 309
meter signal, which consists mainly of a
slow fading, the period of which extends
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over several minutes. There is a long
time variation present in the 63 meter
record also. This might be connected in
some way with the 309 meter fading,
particularly since numerous points were
found of coincidence between the two.
There were other cases, however, of di-
ametric opposition—that is a maximum
in one occurred simultaneously with a
minimum value of the other.

1. The waves may have traversed to-
tally different paths in space.

2. Periodic fluctuations may have
been present in the propagating medium.
It is possible that in this case the 63
meter wave was sensitive to higher fre-
quency fluctuations which did not affect
the longer waves.

3. The conditions for interference of
the waves and rotation of the plane of
polarization may have been entirely
different on these two waves which vary
so widely in frequency.

This particularly significant record
shows very clearly the advantages to be
gained as well as the disadvantages in
each type of transmission. The fluctua-
tions recorded here were of such mag-
nitude and frequency as to be easily fol-
lowed by the ear in the audible signal.
The intensity of the 309 meter signal
at times dropped almost to inaudibility,
while the shorter wave, though fluctuat-
ing violently, never dropped as low.

Fig. 5 is characteristic of the fading
of the 41 meter signal from WGY at
Schenectady, New York. In comparison
with the reception on 63 meters from

{00 pm

Fig. 5. Recard_af 41-Meter Signal Intensity.

This curve suggests a number of pos-
sibilities. The very fact that the signals
were received from the same distance,
and especially since the station was the
same, means that the conditions accom-
panying the propagation of one wave
were different from those accompanying
the other.

KDKA, the fluctuation is seen to be
still more rapid, but of smaller ampli-
tude. Only the major changes are de-
tectable in the audible reception of the
signal. This record was also made on a
non-directional antenna, and therefore
represents the total variation in inten-
sity. (Continued on page 65)
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Figs. 6 and 7. LEffect of Changing Planes of Polarization at Transmitting Station.
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Wave Traps

Why and How the Rejector and Acceptor Types Work to Minimize Interference

AVE traps are as old as broad-
\ k / casting itself, but time and

again a listener complains that
he cannot receive a thing other than a
certain local station, when it is on. The
fault may lie with the broadcaster;
more often it is in the receiving appar-
atus of the listener; and sometimes,
neither is to blame, but the two are in
such proximity that even an excellent
receiver will not give reasonable discrim-
ination. Whichever of these ways the
difficulty may arise, a wave trap can be
used to obviate it to a great degree—
usually completely. Such interference
from a local broadcaster is perhaps the
most common that is suffered by the list-
ener, but there are other kinds that may
just as effectively ruin an evening’s en-
joyment. A wave trap can be used to
mitigate the spark interference that is
had from shipping along the coasts and
lakes. A wave trap will even discrim-
inate against interference from electri-
cal power wiring and devices. The use
of such traps, however, is not nearly so
prevalent as their simplicity and effec-
tiveness would seem to warrant.

The trap is simple, because the only
parts required are a coil and a conden-
ser. These two units may be hooked up
in a variety of ways, depending on the
type of interference that it is desired to
do away with, and on the results that
are obtained with the various forms.

One interpretation of the name, wave
trap, would indicate that the currents
of one particular frequency are to be
trapped out, and prevented from flowing
into the receiver. The circuit “a” in
Fig. 1 is designed to do just this. The
condenser is set so that it and the coil
are in resonance with the interfering
wave, and comparatively heavy currents
are set flowing around this resonant cir-
cuit. But, when the current in the coil
is flowing toward the receiver, that in
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By G. F. Lampkin

the condenser is flowing away from it,
as indicated by the arrows in the figure;
and, vice versa. The result is that very
little, or no, current of the resonant fre-
quency can flow in the outside circuit,
and so the interfering wave is prevented
from reaching the set.

This action is known in electrical par-
lance as parallel resonance, for the coil
and condenser are connected in parallel;
and they offer a high impedance to the
flow of currents of resonant frequency.
If a graph of the impedance be plotted
for different frequencies, it would look
like that shown in “c” of Fig. 1. At the
resonant frequency it rises to a high
value, and falls off at other frequencies.
The lower the resistance of the coil and
condenser—i.e., the lower their losses—
the higher will rise this impedance peak.
And as the impedance is in series with
the antenna, it will let very little of the
resonant frequency get through.

So far as the receiver is concerned, the
frequency band may be represented
graphically as in Fig. 1d, where the
shaded portions represent the response
of the set to the various frequencies.
The sharp dip in the response curve is
of course due to the wave trap. Tuning
the condenser moves this dip along the
frequency axis, so that it may be placed
on top of the interfering station.
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The trap, as drawn in Fig. la, is con-
nected directly in the antenna circuit.
Its utility can be greatly enhanced by
coupling it to the antenna circuit,
through a coil of 5 or 6 turns. The con-
nections are given in lb. Using such,
the selectivity of the trap is immensely
increased, and control can be had over
the intensity of the trapping action. The
improvement can be likened to that of
the multi-circuit tuners over the old
single-circuit affair. The impedance and
response curves remain the same.

The same kind of response curve can
be obtained by using a series-tuned cir-
cuit, Fig. 2a, and connecting it across
the terminals of the set. When the in-
ductance and capacity elements were
connected in parallel, the currents
through them tended to cancel. When
they are connected in series, the volt-
age drops across them tend to cancel, at
the resonant frequency. Or, in other
words, the impedance becomes vanish-
ingly small at this frequency. The im-
pedance curve is as in Fig. 2b; again,
the lower the losses in the coil and con-
denser, the sharper will be the dip in the
curve. Because this low impedance is
connected across the receiver, it will by-
pass currents of the resonant frequency,
so that they will not flow through the
receiver. The receiver-response curve
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takes the same general form of that of
Fig. 1d. In some cases, this type of
filter will give better results than that of
Fig. 1. Generally, however, the reverse
is true, for the series-tuned bypass cir-
cuit cannot be coupled to the receiver,
and the resulting advantages cannot be
realized.

If the coil and condenser be connected
in parallel, and across the receiver, just
the opposite of the response curves
shown above will be had. The imped-
ance of the parallel combination will of

(Continued on page 67)
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An Improved Phasatrol Receiver

HE Phasatrol was introduced sev-

eral months ago for the purpose

of preventing oscillation in tuned
r.f. amplifiers. It is extremely easy to
adjust, but the gain is not constant over
the whole broadcast band. This is not a
fault of the Phasatrol since the same
thing happens when any of the usual
neutralizing schemes are employed. The
rf. gain is much greater at the lower
wavelengths where more regeneration is
present, than on the upper wavelengths.
This accounts for the greater ease of
getting distant stations on the shorter
waves with most tuned r.f. receivers.

This receiver employs an automatic
means of increasing the amplification on
the upper wavelengths by means of res-
onant circuits in the plate circuits of
each r.f. amplifier. These are used to
bring up the sensitivity of the r.f. ampli-
fier by having the two tuned circuits,
L.C, and L,C, staggered, that is, one
at about 525 and the other at about 550
or 575 meters.

A tuned circuit in the plate load of a
tube causes regeneration or oscillation
due to the interelectrode capacity of the
tube. On account of the tube capacities,
there is an effective impedance between
grid and filament of the tube which is
a function of the output or plate circuit
load. If this load is pure resistance or
is capacitive, no regeneration is present,
since the aforementioned impedance is
positive. Here we are concerned par-
ticularly with the resistance component
of the impedance, since if it is negative
it may be enough to overcome the grid
circuit resistance with oscillation as a
result. This is the phenomena known as
negative resistance of a vacuum tube.
If this input resistance is only slightly
negative, the total resistance of the grid
circuit will be reduced and more ampli-
fication will result. This is known as
regeneration and practically all r.f.

By Alan Donaldson

Top View of Improved Phasatrol Receiver

amplifiers use this principle to obtain
satisfactory gain or amplification. A few
receivers using four or more stages of
r.f. amplification, minimize this effect as
much as possible. But all single and even
two stage r.f. receivers make use of re-
generation to a large extent.

Referring to Fig. 1 it will be seen that
we have a tuned grid, tuned plate cir-
cuit in each r.f. amplifier, though the
two tuned plate circuits L,C, and L.C,
are tuned to one wavelength only, that
is 525 and 575 meters or thereabouts.
These circuits would cause oscillations
except for the fact that they are shunted
by the variable resistances in the phasa-
trols, and also by the primaries of the
r.f. transformers. The two little chokes
L, and L, are wound with very small
wire so that the total effect on the grid
circuits is to make the input resistance
slightly negative and so increase the
amplification. The condensers C, and
C, are fixed condensers inside of the
phasatrols.

The action of the phasatrols in pre-
venting oscillation is not hindered by
the chokes L, and L, since these modifi-
cations were made to make up for the
deficiencies of r.f. transformers. The
phasatrol acts to change the phase of
the voltage feeding back through the
tube capacity so that the impressed grid
voltage is somewhat out of phase with

the feed-back voltage. This reduces re-
generation and prevents oscillation if the
condensers C, and C, are small enough
for the particular make of r.f. trans
former. As stated earlier, if the plate
load is resistive or capacitive, the input
resistance is positive so no regeneration
takes place. However, in the phasatrol
the effective load is still slightly induc-
tive in spite of the shunt resistance and
series condenser, so that regeneration is
still present, the amount depending
largely on the setting of the shunt re-
sistance slider in the phasatrol itself.

In Fig. 1, the condenser C;, a semi-
variable type, is used as a path for the
r.f. component in the detector plate cir-
cuit. It is coupled back to the plate of
the last r.f. tube so a small amount of
regeneration is introduced, enough to
make the grid bias detector as sensitive
as the grid leak type of detector. The
grid bias type of detector will give a
little better quality than the grid leak
type providing the feedback condenser
C, is not set at too high a capacity.

A three stage audio frequency ampli-
fier is used in order to have plenty of
amplification Nothing is worse than
using a low gain two-stage amplifier and
then forcing the r.f. and detector tubes
in order to obtain enough volume from
the loudspeaker for the average living
room. The detector has a high plate

To conform with piciorial diagram, insert volume control rheostat in negative “A” lead above “.006 M .F.”
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Fig. 1. Circuit Diagram for Improved Phasatrol Receiver.
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impedance since it is the grid bias type,
so it uses resistance coupling into the
first audio tube. Following this tube are
two stages of audio amplification using
high quality, low ratio transformers. An
output choke and condenser or output
transformer should be used if more than
135 volts is used on the plate of the
last audio tube.

The picture and Fig. 2 show the lay-
out of the apparatus in the receiver as
built up by the author. By using a
triple condenser having separate drum
controls on each section, any one or all
can be moved at a time. Practically all
the wiring was done underneath the
baseboard, running the wire through
holes in the baseboard. Ordinary bell
wire was used throughout for the wiring
since this is well insulated and is easy to
work with. The layout of apparatus
on the baseboard should be made to suit
the builder, making an orderly pro-
cedure from the first r.f. transformer
through to the last audio tube. The set
shown in the picture was an experi-
mental one used in developing the cir-
cuit and so the chokes or coils L, and
L, were designed for the particular type
of r.f. transformer used in the receiver.
These coils will vary somewhat with
different types of transformers.

The two coils L, and L, were made
by winding about 40 and 30 turns of
wire on ordinary thread spools. L was
wound with 30 turns of insulated No.
34 gauge, or thereabouts, German silver
resistance wire and L, wound with 40
turns of No. 34 DSC copper wire. Either
very small wire or resistance wire should
be used in order to broaden out the res-
onant humps of the tuned circuits L,C,
and L,C, so as to cover the upper broad-
cast band efficiently. For this reason L,
or the one with the most turns, should
be wound with the largest wire so as to
have a lower effective resistance and

PARTS USED IN IMPROVED
PHASATROL RECEIVER

2—Jefferson Concertone audio transformers
1—Pilot resistance coupler

6—Sockets, 1 cushioned

3—Camfield r.f. dooformers

1—Frost 10 ohm rheostat

1—Frost single jack with filament switch
1—18x9%%-in. baseboard

1—Naald triple localized control condenser
2—Amperites 4A and 3A types

2—Type K CeCo r.f. tubes

1—Type H CeCo detector tube

2—Type A CeCo audio tuhes

1—Type J7i CcCo power tube

7—X-L push hinding posts

2—Electrad Phasatrols

2—Electrad leaks, .1 and 2. megohms
1—Muter .006 by-pass condenser

1—R.F. choke

higher resonant hump. This means more
regeneration.

The volume control is a rheostat in
the first r.f. tube and the filament switch
for all of the tubes is incorporated in the
loudspeaker jack. When the loudspeaker
plug is inserted into the jack the fila-
ments of all tubes are lightedq. Two
automatic filament rheostats or ballasts
are used, one of 1 ampere capacity for
the power tube and two audio tubes, and
the other of 34 amperes for the two r.f.
tubes and detector. Type K CeCo spe-
cial r.f. tubes can be used to good ad-
vantage in this receiver since they are
about twice as efficient as an ordinary
201A tube for this purpose.

COMMERCIAL SHORT WAVE
TRANSMISSION

The use of short wave transmission
from the R.C.A’s Radio Central at
Rocky Point, L. I. is most significant
in that this site was originally selected
as the location for twelve Alexanderson
long-wave systems. Two of the latter,
with their lofty steel towers, were in-
stalled and are the backbone of the
transatlantic traffic service for 24 hours
a day.

But the development of short wave
transmission with vacuum tube gener-

ators has substituted 60 ft. wooden poles
for the 410 ft. steel towers, and rela-
tively small vacuum tube equipment for
the great Alexanderson generators. A
30 ft. vertical span of copper rod suf-
fices as an aerial.

There are two Alexanderson alternat-
ors at Rocky Point, one serving as the
WSS channel, and the other the WQK
channel. Both are employed for Euro-
pean and South American traffic, on
wave lengths above 16,000 meters.

Surrounding the two giant Alexander-
son alternators are the short-wave trans-
mitters, taking care of a steadily in-
creasing flow of traffic. The short-wave
transmitters already installed may be
catalogued as follows:

WTT, 40 k.w., 16.1 meters—Operat-
ing to South America, daytime only.

2XT, 40 k.w., 16.18 meters—Operat-
ing to Europe, daytime only.
WBU, 20 k.w., 14.1 meters—Operat-

ing to South America.

WIK, 20 k.w., 21.75 meters-—Operat-
ing to Central America, Porto Rico and
[lurope, 24 hours.

WQQ, 20 k.w., 14.8 meters--Operat-
ing to South and Central Americas, from
5 am. till 11 pm.

WLL, 20 k.w., 16.01 meters—Operat-
ng to South America and Central Amer-
ica, from S a.m. till 11 p.m.

It will be noted that transmitters,
operating below 17 meters, are used for
daylight transmission only, due to the
peculiarities of short waves, in some in-
stances the transmitter working with
Europe in daylight, becomes highly ef-
ficient for communication with South
America at night, and vice versa. All
these peculiarities, once considered
freaks, have been reduced to definite
engineering, with the result that short-

wave communication is becoming better
established every day.
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Fig. 2. Pictorial Diagram of Parts Arrangement for Improved Phasatrol Receiver.
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Reactance and Susceptance Curves
An Explanation of Their Theory and Practical Application

T IS often desirable to know for what
Ifrequencies a certain combination of

inductances and capacities will be
resonant. This can be calculated, but
as the combination becomes more com-
plicated the calculations become more
and more difficult and soon get beyond
the ability of the ordinary reader.

There is a graphic method available
for which the calculations are very
simple. It is the use of reactance and
susceptance curves. To understand
them, it is best to learn step by step
just how they are constructed.

In any electrical circuit, the imped-
ance is the factor which limits the
amount of current which will flow
through the circuit when a given voltage
is applied. Impedance is made up of
two factors, resistance and reactance.
The relation of these factors is express-
ed by the equation Z—\/ R*-}- X* where
Z is the impedance, R the resistance
and X the reactance, all expressed in
ohms.

In general, the resistance of a circuit
does not vary greatly with the fre-
quency of the current flowing through
it. On the other hand frequency is one
of the two principal factors whick de-
termines the magnitude of reactance.

Reactance may be said to be of two
types, commonly referred to as positive
or inductive reactance (that due to an
inducter or coil), and negative or ca-
pacitive reactance (that due to a con-
denser or other capacity). The equa-
tion for capacitive reactance is Xc—
1/(2=fC). The equation for inductive
reactance is XL—2~fL. X is the react-
ance in obms, f is the frequency in
cycles per second, L is the inductance
in henrys and C is the capacity in farads.

With direct current (zero frequency)
the reactance of an inductor is zero and
that of a capacity is infinity. It will be
seen therefore that reactance does not
enter into direct current problems.

When alternating currents are consid-
ered, the reactance is important and as
the frequency increases it often becomes
the controlling factor. This is especially
true when the frequency is high as in
radio, the resistance being negligible in
comparison.

In alternating current circuits when
both inductance and capacity are found
in series, it can be shown that the re-
sultant reactance is the algebraic sum
(or arithmetic difference) of the induc-
tive and capacitive reactances. If the
inductance and capacity are in parallel,

By gilbert W. Cattell
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Fig. 1. Reactance and Susceptance Curves for

the reactances are not directly additive
but must be treated in a manner similar
to that used to determine the resultant
resistance of two or more resistances in
parallel. In other words the resultant
reactance of reactances in parallel is the
reciprocal of the algebraic sum of the
individual reactances. The reciprocal of
reactance is called susceptance and is
measured in mhos (ohm spelled back-
wards). It will be seen therefore that
susceptances in parallel are additive.

Repeating this important fact, react-
ances in series and susceptances in par-
allel are directly additive. Reactances
in parallel and susceptances in series are
not directly additive.

If a plot is made using frequency as
abscissa and reactance as ordinate a
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Various Inductances at Different Frequencies.

graphic representation of the variation
of reactance is obtained. Such plots are
commonly called reactance curves. Simr
ilarly, if a plot is made using frequency
as abscissa and susceptance as ordinate
a graphic representation of the variation
of susceptance with frequency is ob-
tained. Such plots are commonly called
susceptance curves.

Fig. 1 gives a set of reactance and
susceptance curves for a number of dif-
ferent values of inductance. The equa-
tion used to compute the reactance was
X1=2xfL. The corresponding suscep-
tances were obtained by taking the
reciprocals of the reactances. Table A
gives the data from which the curves of
Fig. 1 were plotted.
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TABLE A

it makes no difference how the induc-

Frequency 000025 H. .000050 H. .000075 H. .000100 H. tance and capacity are proportioned,
Kilocycles Reac. Sus. Reac. Sus. Reac. Sus. Reac. Sus.  the resonant frequency will be the same.
100 15.7 0636 314 0318 47.1 0212 62.8 0159 e s

200 314 0318 628 0150 042 01062 125.8 00795 The characteristics of the circuit at
300 471 0212 94.2 01062 1411 00636 188.5 oos3o  irequencies other than at the resonant
400 62.8 0159 125.8 00795 188.5 00530 255.5 00301 frequency may be quite different. A
500 78.5 0129 157.0 00636 2355 00425 3140 00318 study of Figs. 3 and 5 will show that
600 94.2 01062 188.5 00530 2825 00376 376.5 00264
800 1255 00795 2550 00392 3765 00265 502.0 o019 the reac;ance .C“rvfes ha“? steeper the
1000 1570 00636 3140 00318 4710 00212 628.0 ootso  greater the ratio of the inductance to
1200 188.5 0053 3765 00265 565.0 00177 753.0 00133 the capacity (frequently called the L/C
1500 2355 00425 471.0 .00212 706.0 00141 942.0 00106 ratio). This is another way of saying
Fig. 2 gives a set of reactance and TABLE B
susceptance curves for various values F'rlequency .00005 mfd. .0001 mfd. 0002 mid. .0004 mfd.
of capacity. The equation for _ Kilocycles Reac. Sus. Reac. Sus. Reac. Sus. Reac. Sus.
ance F;S X}; ey Zq ) and tﬁhe react 100 31800 000314 15900 000628 7950 001256 975 002512
! = =fC) an CNCOTTCS, 200 15900  .000628 7950 001255 397.5 .00251 198.7 00501
pon_dmg susceptamces were obtained by 300 10600  .000942 5300  .001885 265.0 00376 1325 00754
taking the reciprocals of the reactances. 400 7980 001201 3990 00251 199.5 00302 9.7 01002
Table B gives the data from whi 500 6360 00157 3180 00314 156.0 00628 780, 01256
curves ongi o lotted which the 600 5310 001885 2655 00376 1327 00754 66.3 01501
DR e METE RIHE 800 3980 002505 1990 00501 99.5 01002 4938 02004
Consider a more complicated case, 1000 3180 00314 1590 00628 78.5 01256 398 0255
o i o dnctantas of' » 1200 2650 00377 1325 00754 66.2 01508 331 0306
00005 henry  jch) 3120 00471 1962 00942 523 01885 26.5 0381

(50 microhenrys) in series with a ca-
pacity of .0001 mfd. (100 micro-micro-
farads). Fig. 3 shows the various steps
necessary to obtain the reactance curve
of the combination. Fig. 3A shows the
reactance curve of the inductance above
and that of the condenser below. As was
mentioned in a former paragraph react-
ances in series are directly additive. The
addition may be done either mathe-
matically or graphically. Fig. 3B shows
the same curves as in Fig. 3A with a
third which is the result of a graphic
addition of the other two. Fig. 3C
shows the resultant curve alone with the
now useless construction curves omit-
ted. This is the completed reactance
curve for a capacity of .0001 mfd. in
series with an inductance of .00005
henry. Fig. 3D shows the corresponding
susceptance curve which was obtained
by plotting the reciprocals of the react-
ances shown in Fig. 3C.

Similarly Fig. 4 shows the steps neces-
sary to obtain the reactance and suscept-
ance curves for an inductance of .00005
henry in parallel with a capacity of
.0001 mfd. Fig. 4A gives the suscept”
ance curves of the two elements, Fig. 4B
the same with the resultant susceptance
curve added, Fig. 4C the resultant curve
alone and Fig. 4D the corresponding
reactance curve which was obtained by
plotting the reciprocals of the suscept-
ances. It will be noted that the sus-
ceptances in Fig. 4B were added in a
manner similar to that used in adding
the reactances of Fig. 3B.

It will be noted that the resonant
frequency is the same for' either the
series or parallel combination. For the
series combination the reactance at res-
onance was zero, while for the parallel
combination the reactance was a maxi-
mum (would be infinity if the resistance
of the circuit was zero).

Figs. 5 and 6 (page 34) are similar
to Figs. 3 and 4 except that different
values of inductance and capacity were
used. It will be observed that the res-

onant frequency is the same, namely a
little over 710 kilocycles. It will be
noticed too, that the product of the
inductance and capacity (frequently
called the L C constant) is the same.
So long as the L C constant is the same

that in a series circuit the higher the
L/C ratio the sharper the tuning. From
a corresponding study of Figs. 4 and 6
it will be seen that the higher the L/C
ratio the less steep are the reactance
(Continued on page 74)
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Fig. 4. Method of Deriving Reactance and Susceptance Curves for Parallel Connection.
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Socket Power Operation

HE Tyrman Ten receiver, whose

I construction was completely de-

scribed in October, 1927, RADIO,
can readily be adapted for operation
from socket power instead of batteries.
While these slight changes are being
made it is also advantageous from the
standpoint of volume to substitute two
210 tubes for the 171 tubes in the last
stage of push-pull audio-frequency
amplification. This incorporates as an
integral part of the receiver a power
amplifier giving uniform amplification of
all tones at great volume.

The simplest method of filament
supply is an 4 battery eliminator, fur-
nishing 2 amperes at 6 volts for the first
eight tubes and 7.5 volt raw a.c. for the
two 210 tubes, this being furnished by
the power unit which supplies plate cur-
rent for the entire set. Eventually the
new a.c. filament tubes can be substi-
tuted for the A tubes used in the pres-
ent model, but this entails a number of
complications which yet have to be
worked out and the development of a
supply transformer able to meet the
high current drain.

Ample, plate supply, 120 milliam-
peres, may be secured from a Thordar-
son 210 unit using two UX-216B, CX-
316B tubes, .the circuit diagram for
which is shown in Fig. 1. As this unit is
not equipped with binding posts for the
210 tube filaments, terminal leads should
be attached directly to the 6-volt ter-
minals of the power supply transformer.
The grid return of the push-pull stage
(—C of the push-pull input transformer
in the set) is connected to —B of the
power unit through a 750 ohm resistance
to the center tap of the 210 filament
winding.

The color code for the Yaxley cable
connections is black for —A, red for

Tyrman Ten

By Clinton Osborne

Power
Supply Unit

B, gray for 490 v. B, and brown and
green for 7.5 volt filament lead of 210
tubes to B eliminator. A special lead is
provided for the 4450 v. B for the
power tubes and two short leads for the
L C (with knot) and —C.

A great increase in the set’s sensitivi-

ohm gr