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wince 1915—Standard for All Sets

@
Cunningham
Radio Tubes
are astoundingly good all
the year round and at Christmas

time you will receive even a greater
appreciation of their quality perfor-
mance because of the attractive Yule-
tide programs. These radio programs
come in clear and full-toned when
your receiving set is Cunningham
equipped. (L. Every broadcast station

splurges a bit at Christmas time and
gives you something extra good. (I Entertainers
are stimulated to do their best by the knowledge
that thousands of new sets are tuned in and that
their already large and enthusiastic audience has
swelled to even larger proportions during this Christ-
mas and holiday time. (L Radio sets and radio equip-
ment in general make immensely popular Christmas
gifts. L Why not increase someone's pleasure a thousand
fold by the gift of a radio set this Christmas? (LIf you want
to make this lucky person’s happiness complete, you will make
sure that the set has a Cunningham Radio Tube in every socket. |
(. To bring increased happiness to someone who now owns a receiver, |
give him a set of Cunningham Radio Tubes, known since 1915 ’
as standard for all sets.
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Meistersin
CONE

get

OWER has built a new Cone—the Meistersinger—

a radio speaker of dignified beauty ma
by its rare tonal capabilities. Ideal for power
ation, the new Meistersinger can also be

Wall Model by detaching base. The exclus

tched only
tube oper-
used as a
ive driving

mechanism and free edge cone, 16" in diameter, is

protected by a solid mahogany frame and
with dolphin motif.

Such quality heralds the Meistersinger as a

metal base

value with-

out precedent among cone speakers- - a most appropriate

Christmas gift.
On Sale from Coast to Coast

Tower Mrc. Corp.
Boston, Mass.

Tell them that you saw it in RADIO
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BREMER -TULLY B-POWER UNIT |

I'he expert who has access to expensive laboratory instruments

can check the voltages delivered by a B-Battery Eliminator.

T E e

When the Bremer-Tully Unit is used, no expensive instruments

B-POWER UNIT

BREMER-TULLY Mro,0. b are necessary, nor is it necessary to guess at the voltage.
CHICABG,
+90 ,|‘§5 i .
; i) e The exclusive B-T method automatically delivers the correct volt-
P 2B +22% 445 . .
[; S RN T age to your set at the touch of the switch.
L’i 4
|
Designed to insure the satisfactory operation of the B-T Counter-
phase-Eight, this unit may be adapted to all ordinary receivers.
When investing money in a B-Power Unit, it will prove econom-
| N ‘ ical to buy a good Unit the first time, one that will serve that
Capacity 150 voits at 60 milliam- 1 sy , i . — ) ;
[hl Perde. NIRRT el bigger set you may build next year—and who can point to a firm
| less by the exclusive B-T' method.

with a better reputation for successful products than BREMER-
Price, East of the Rochices,
[(omnhu with Raytheon lulw.] ’I‘UI,I,\'?

$¥-19.50. b

BETTER TUNING Best Tone for the POWQI’-SiX

Several pages in the 10th ISdition of “Bet-
ter Tuning” arc devoted to discussion on B-
Eliminators. It tells many things you should There is no better form of audio

know. . . .
Power-Six also discussed; how to change amplification than good transformers.
the Counterphase-Six to a Power-Six model. The B-T “Euphonic” audio trans-
Counterphase-liight f“cm"-‘"b‘“l]t. se{)_ ‘1[" former has demonstrated that it is the
;S?(l:'lhe(] and our views on many radio subjects, best for the Power-Six. With the power
) Sent postpaid for 10e¢. tube output, the tone is remarkable.
22 to 1. [ ————— 1 ]
1.7 to 1 - e BOTS

UX Type Sockets
The B-T UX socket not only
prevents injury to the tube but
“snubs” the vibrations which fol-
low jars. Tubes last longer—re-
ception is quieter,—B-T is the
only socket with these features.

3v) S, SN
NG (A fo v

Well-known Parts Used in B-T Power-Six

No. 1R-3 3-Ohm “Imp” 3%1 :“ype .................... 8 .75
‘ D> Mype.......o... $1.00
Rheostat (For Detector)
X Self-cooling, all-metal {frame, . |
3 readily absorbs and radiates Tunmg Control
g heat. Compact. Sturdy. The ratio 12 1o 1 is just right for tun-
H No. 101 and No. 104 Jacks ing the Power-Six. This dial is gear-

Heavy phosphor operated, —positively no back lash.
= bronzé springs and Dial re'adlngs in degrees, wavelengths
pure silver con- or station call letters.

tacts insure satis-
. fying operation.

The longer this dial is used the bata
ter you like it

4t ”»” .
Imp” Battery Switch Price, Black & gold. $2.50
Quarter-turn snap switech always Price, Browmn & gold ... $3.50

makes positive contact.
No. 3 Jack Switch
Same durable
| .=$¢ construction
e ——— and reliabil-
"_ — Single Pole;

New Mikro Mike

This is the new Mikro-Mike Conden-
ser furnished with the P-6 Kit. Avajl-
able to those who want to change the

ity as found
inCarter

N Double Throus Jack. - ; L Counterphase to a Power-8ix model.

|I' W a;.acmu;-;”“" Price, $1,00.

' == S8

||] - |
| |
f i : |
! T H E B EST Y O U C A N B Uil L D |
:,_‘ - S— — = - _y = =X

—2-7 ) Tell them that you saw it in"RADIO
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k POWER SIX |

HE new Bremer-Tully Kit set employs the basic superiority
' of the original Counterphase. It is easier to build, balance and
i operate. It provides for the use of the new detector and power
| tubes. The full-size colored picture wiring diagram is easy to
I understand and leaves no room for errors.

' ) ) . SHE BUILT ONE—READ HER LETTER!
The essential parts for the Power Six are avail- Kansas City, Mo., Oct. 27th, 1926.
?ble ":_tk_u form. The P-6 Kit contains the follow- Last spring I built your Counterphase-Six and we have had
‘ ng parts: such remarkable sueccess with it, I feel that I should tell you
1 TA Torostyle Transformer ... $ 4.00 about it. We have tuned in stations on loud speaker from coast
il 3 TC Torostyle Transformers, at $4.00...... 12.00 to coast and have also had PWX, Havana, Cuba. Also another
| 2 LD-17 Condensers, at $950._ .. ... 19.00. Cuban Station. Get PWX quite often and have had it when the
i 3 B-T MMF Condensers, at $1.00.... ... 3.00 K. C. Star, one of our local stations, was on and had San Antonio
l ‘ 3 B-T R.F. Chokes, at 90c..._.......... ... 2.70 WOAI to contend with at the same time. But we separated them
1 B.T 500,000 obhm Resistance _._.... e 2200 in fine shape. Could take either PWX or WOAL at will. Yes-
| 3 1500 ohm Resistances, at 50c............ .. . 150 terday I had KOA, Denver, at five o’clock, and held it for an
1 Set Color Charts and Diagrams.............. .90 hour.
PRICE OF PARTS SEPARATELY...... oo $45.10 With all your knowledge of radio, I don’t know whether you
ALLOWANCE IF BOUGHT AS COMPLETE KIT ... 3.60 would call this unusual reception or not, but to our limited
i knowledge it seems remarkable, especially since none of our
Prick oF POWER-SIX KT oo $41.50 friends with high priced sets can equal our record. I have had
KOA and WSB and a station in Virginia in daylight hours
before. I llllaven’t foul;ul a set yet lhst cin equal it.d. e I’l:n
. . . ’ mighty enthusiastic about our set and take great pride in the
l Gerald Best, Technical Editor of Radio, says: fact ll{at I made it. One could hardly go wrong in following

“The new Bremer-Tully Counterphase-Six o your blue prints—your instructions are so simple and thorough.

by far the best Bremer-Tully receiver yet de-

veloped. BUT L(%OK AT TIliIId‘:E:!O ol 19
“Its remarkable selectivity and simplicity of I had ously though e ‘i;l NS gzhn 26'b
T el Sliev et will be on £ ad previously thought it was impossible to improve on the
opera : e 1t € on¢ o Counterphase-Six and up to the time I changed to the Power-Six
the season’s most popular circuits. it was the best I had heard. Now that I have changed to the
J P - | 1 . . Power-Six the difference is really wonderful. It is unquestion.
It is one of the easiest circuits to wire of ably the finest set on the market today.

my I have seen. Here is an opportunity for Mr. Average Set-Builder to pro-

“Its engineering principle is sound. vide himself with a real high-class set with all the latest

improvements.
7] 3 .
Congratu]atlon,s’ to Bremer-Tully on this Construction is easy, balancing is easier—and it’s a delight to
new development. operate the Power-Six,

s om— .

BREMER-TULLY POWER-SIX |

o BREMER -

Tell them that you saw it in RADIO
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RADIO

With Which Is Incorporated “Radio Journal”

Established 1917

Published Monthly by the Pacific Radio Publishing Co.

ArRTHUR H. HALLORAN

Editor
GeraLD M. Besr,

T schnical Editor

H. W. Dickow,
Adwertising Manager

Branoh Oflices:
New York City, 20 East 42nd St.
Chjoago, 307 N. Michigan Ave.
Boston, 86 St. Botolph St.
Eansas City, Mo., Davies & Dil-
ton, 707 Land Bank Bldg.
Ratew:
Issued Monthly, 25¢ a copy.
Subsoription price, $2.50 per year
in the U, S, $3.00 per year else-
where,

Advertising

Oorrect Addresnes:
Instructions for change of ad-
dress should be sent to the pub-
Hsher two weeks before the date
they are to go into effect. Both
old and new addresses must al-
ways be glven.

Advertising Forms Close on the
First of the Month Preceding
Date of Issue.

Member Radio Magazine Publishers’ Association
Bntered as second-class matter at Post Office at Ban Franoisco, Calif.
Copyright 1926 by the Pacific Radio Publishing Co.

Address all communications to

Pacific Radio Publishing Company

Pacific Building, San Francisco, California

Vorume VIII DECEMRBER, 1926 NumBer 12
CONTENTS
PAGE
RADIOTORIAL COMMENT o i e, 27
MODERN PRACTICE IN MARINE RADIO.... . .. . ... ... 28
By D. B. McGown
LONG MAY I'T WAVE i o o e, 31
By Keith La Bar
THE NEW INVERSE DUPLEX SYSTEM. ... . G 33
By David Grimes
THE COUNTERPHASE POWER SIX........ .35
By G. M. Best
DIRECT ACTION ., . 37
By G. W'. Height
THE INFRADYNE AMPLIFIER ... . . ... 39
By E. M. Sargent
THE RADIO SEASONS...iiiii . 10
By C. Sterling Gleason
THE MAZE OF RADIO PATENTS . e, 41
By John Flam
THE “MINDECTOR™ ... .. ... ... . 43
By O. C. Roos
MORE ABOUT THE HENRY-LYFORD......... . . ... ... 15
By Elmore B. Lyford
AN OSCILLATOR THAT HOLDS CALIBRATION... .46
By L. . Hatry
AN “LCR"” MEASURING BOX............ S A7
By Sylvan Harris
AN IMPROVED “ABC” POWER PLANT...... .. . 49
By G. M. Best
QUERIES AND REPLIES. .. i s e, 5K
THE COMMERCIAL BRASS-POUNDER . ... e, 53
GREAT CIRCLE DISTANCES ..ot it e e, 5+
By Harold Larson
THE 1.OS ANGELES RADIO CLUB........... . 55
R.F. TRANSMISSION LINES ... i e e s 56
By Frank C. Jones
MEASUREMENT OF ANTENNA FUNDAMENTAL................... 57
By A. P, Peck
FROM THE RADIO MANUFACTURERS. ... 58

Forecast of Contributions
for January Issue

The theory of the infradyne receiver is
completely analyzed by Raymond B. Thorpe,
who develops the reasons for its remarkable
selectivity and sensitivity.

—,

David Grimes explains how selectivity
without impairment of amplification is ob-
tained in the r.f. circuit of the new inverse
duplex system and how the howl due to in-
teraction between the audio and radio fre-
quencies is eliminated.

—,

In an article entitled “A Real ‘A’ Elimi-
nator,” G. M. Best details the construction of
a full wave rectifier and filter which supplies
2 amperes at 6 volts without the use of a
storage battery.

—,

“Charged With Battery,” by Keith La Bar,
is a popular explanation of condenser action.
It is written in a human interest style and is
illustrated by Louis McManus.

—
Boris §. Naimark, in “Safety Plus Radio,”
warns against a few hazards to be avoided
in radio installations.

=
Perry S. Graffam tells how to build a five-
tube receiver, using three stages of imped-
ance coupled amplification.

—,

Clinton Osborne describes various types of

relays as used to turn off and on a trickle
charger and B eliminator.

—,

Charles F. Felstead discusses different
types of loop aerials for receiving sets.

.

]

George Imlach analyzes the causes of
noises in radio receivers and tells how they
may be eliminated.

—,

C. A. Kulmann presents a reversible chart
for the graphic determination of the induct-
ance of a single layer solenoid. It instantly
shows the inductance of a given coil or the
coil dimensions necessary for a given induct-
ance.

—,

G. M. Best describes the construction of an
unusually efhicient short wave receiver hav-
ing two tubes.

(.

Jack Bront starts a series of “Letters From
Larry.” These are surcharged with static
room humor and typify the experience of a
green commercial operator.

(.

“The Amplified God,” by B. W. Wilson, is
a weird story of the desert where radio plays
an important part in bringing about the right
kind of an ending.

wwWw americanradiohistorv com
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Here you see pictured the Foirce and Energy of a new
Radio principle. You see it forging the links in a
chain that every day is growing in Strength and Power.

TJRN this page, and the many pages that follow, to get the story of
the Infradyne—and what it means to radio. This—the only «different”
circuit in the last three years— has given positive proof of its outstanding
superiority.

To the substantial and progressive manufacturers, whose announcements
fill the pages of the Infradyne Section, goes credit for their support of a
New Idea. They realize its Driving Power. They khow it is already a dem-
onstrated success.

Such co-operation in a single issue of a consumer radio magazine has never
been equaled. Their unanimous support of the Infradyne Idea—backed by
their large investment in it—is your safeguard in building the ultimate in
radio receivers.

And finally - RADIO is justifiably proud of its introduction of the Infra-
dyne to the radio enthusiasts of America. A success such as this marks a
mile-stone in the progress of the art.

Tell them that you saw it in RADIO
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Smashing all Barners

that stand between your set and the kind of radio reception that you want
and need. That is exactly what the Remler Infradyne Amplitier is doing for
thousands of radio owners and that is exactly what it can do for you.

Perhaps right now you are thinking of buying a new
receiver. How much better to keep the old reliable neu-
trodyne or tuned radio frequency set and add the Remler
Infradyne Amplifier with associated parts. Then you
will have a circuit that gives you all—and more—than
you can reasonably ask.

Most progressive dealers already know the Infradyne
story and what it means in improved reception. Ask
your favorite retailer for full details. If he can’t tell you
all you want to know, write us for 2-color folder and
complete instructions for building the complete Infra-
dyne circuit and the Adaptor.

This is an Infradyne year — why drift along with the
“also-rans’ when it's so easy to lead the procession.

Price szs.oo
REMLER

DIVISION OF
GRAY & DANIELSON MANUFACTURING COMPANY

CHICAGO 260 FIRST STREET ~ SAN FRANCISCO NEW YORK

Tell them that you saw it in RADIO
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T o

OPEN

Tuning is vitally important in the performance of your radio set. Con-
denser efficiency is the key to results that may improve the reception of
your present set a full 100%.

The ordinary run of condensers cannot give the tuning efficiency you
demand. Why not replace them with Remler Twin-Rotor Condensers
and get all the performance of which your radio set is capable.

Straight Line Frequency
In this type equal divisions on the 360° dial

Straight Line Wave-Length
This type should be used to separate to

represent equalfrequency bands. A special
adjustment permits variation of the mini-
mum capacity over a limited range with-
out any change in the maximum capacity.
This allows the lowest wave-length sta-
tion to be so located that the entire dial is
used in covering the broadcast range.

No. 648—.00035 max. less dial .. . . . $4.50
No. 649—.0005 max. lessdial.... 4.50
No. 659—.0001 max.less dial.... 4.50

CHICAGO

260 FIRST STREET ~ SAN FRANCISCO

the greatest extent the long-wave class
“B” stations which usually offer the bet-
ter programs. Equal dial divisions repre-
sent equal wave-length bands. The small-
er low-wave length stations are slightly
crowded to give maximum spacing for
the higher powered class“B” stations.

No. 630—.00035, withdial . ..., ........ $5.00
No. 638—.00035,lessdial . . .. ...v0ouvnn. 4.50
No. 631—.0005, withdial............. 5.00
No. 639—.0005, lessdial....... ...... 4.50

Dial complete .75

REMLER

DIVISION OF
GRAY & DANIELSON MANUFACTURING COMPANY

NEW YORK

Tell them that you saw it in RADIO
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FROST-RADIO Gem-Jac ~ FROST-RADIO No.
. Price 435724 7 gt e foc 7

e

e e

Be 700 Metal
- Price 50c

TRADE AN

FROST-RADIO
Parts for the Infradyne

When you decide to build your Infradyne set you will
build it because you want better, finer results. If you
want to be sure of getting the utinost efficiency from o
this receiver it is not only important to use the principal = :

parts specified, but to see that every part that goes into

your set is of the highest quality. Don't overlook such fr i fnosr'fouis
parts as sockets,jacks,rheostats and high resistance units. i £

Once these parts are installed they are usually forgotien,
but later they often prove a source of trouble that is
hard to locate.

Nothing else can quite replace a pair of
sensitive FROST-FONES when tone quality
and clearness on distant stations are what

. ¥ you want most. On those favorite far-off
Make sure that these parts bear the name FROST-RADIO i stations FROST-FONES turn weak signals in-
and you can be absolutely certain of permanent elec- 1 to clear, pure reception. Being only about
trical and mechanical properties. Just install them and i half the weight of old style head sets they
forget them. | f are worn with perfect comfort. Try them
and compare with others at your dealer's.

cAsk Your Dealer for these FROST-RADIO | )| Prices $3.00 to $6.00.
Infradyne “Parts ‘ ;
LIST

FROST-RADIO Bakelite Rheostat, base mounting . . . $0.75

FROST-RADIO Bakelite Socket . . . . . . . . ..40

FROST-RADIO Metal Frame Rheostat, 30 ohm . . . .50
or, if preferred,

FROST-RADIO Bakelite Rheostat, 30 ohm . . . . . .75

FROST-RA0I0 Metal Frame Rheostat, 10 ohm . . . .50
or, if preferred,

FROST-RAOIO Bakelite Rheostat, 10 ohm . . . . . .75

FROST-RADIO Super-Variable Resistance,50,0000hms 1.50

FROST-RADIO Push-Pull Switch . . . . . . . ..30

FROST-RADIO Gem-Jack . . . . . . . . . ..45
or, if preferred,

FROST-RAOI0 Pan-Tab Jack . . . . . . . . ..75

FROST-RADIO Gem-Jack . . . . . . . . . . . .40
or, if preferred,

FROST-RACI0 Pan-Tab fJack . . . . . . . . ..65 i HERBERT H- FROST, InC.
160 North La Salle Street

CHICAGQ
New York Los Angeles

i e B st s

Tell them that you saw it in RADIO
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HERBERT H. FROST, Inc.
160 North La Salle Street

CHICAGO
New York Los Angeles

Tell them that you saw it in RADIO
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220 Audio Transformer - $6.00
221 Output Transformer - $6.00

oOmmendation of
gazine, are what assure
er transformers than S-M
account for S-M transformers,
action-or-money-back guarantee, out-
cally all other makes.

For over a year S-M plug-in inductances have been stand-
ard specified parts for nearly every important receiver
design. Best has specified them for different receivers,

Tell them that you saw it in RADIO
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e finally
110-B coil
adyne. That’'s why

® get the same results that
1s OWN Infradyne.

to operate a six to ten tube set, you need a

“B” eliminator capable of furnishing far more power than ordinary
cceivers need. Do you know that an S-M 650-C or 650-D Plug-In “B” supply
will furnish 60 milliamperes at 180 volts—much more than any other standard
type? Do you know that the filtration of an S-M Plug-In “B” is just one and
one-half to two times as good as that of ordinary types, because a selective
filter is used, as well as the usual brute-force type? That’'s why Lawrence
Cockaday chose the parts that make up an S-M Plug-In “B” for his LC-27
Junior Power Pack, why Best and RADIO NEWS did the same for their A.C.
operated receivers. You, too, cannot make a mistake in buying a 650 Plug-In
“B” for your set.

Do You Know the Secret of Quality Reproduction ?

Have you your copy of “The Secret of Quality?” This book tells you simply and concisely

how to get the most out of your audio amplifier~—how to get real quality. It contains

laboratory data never before available even to many manufacturers. It is the only author-

itative treatise on all types of audio amplification written in non-technical language ever
published. It’s free! Ask your dealer for a copy.

Prices 10% higher west of the Rockies

SILVER-MARSHALL, Inc.

852 WEST JACKSON BLVD, CHICAGO, U. S. A.

tnterchangenble €olln, made in
various types and ranges,
$2.50 to $3.23 each

Uniformly Interchangeable Coll
Socket, $£1.00

340 Compensating
Condenser, $1.50

—~ How to got
it from Your
/ set

SILVER~ MARSHALL*-

B42 W. JACKSON BOUL. CHICAGO. WS A.

Tell them that you saw it in RADIO
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DRILLED---ENGRAVED and FINISHED
BAKELITE PANELS FOR THE NEW

INFRADYNE

The NEW PANEL for the NEW Improved Sargent-Rayment Infradyne, with holes
drilled exactly as specified for the trimmer condensers and countersunk holes for
mounting either the Cardwell or Hammarlund three-gang condenser. You can use
either condenser with this panel because BOTH are drilled for you. The new panel
is laid out and engraved just as Sargent and Rayment have described it. All of
the engraving is beautifultly carried out in either white or red—as you prefer. All
holes are countersunk, where needed, and there are no rough edges. It is a FIN-
ISHED product—the highest type of panel workmanship you have ever seen. We
specialize in INFRADYNE Panels and we also manufacture panels for the Infra-
dyne adaptor. Genuine Black or Walnut Bakelite panels are optional—at the same
price. We sell these panels retail and wholesale. Your remittance by mail will
bring the panel to you at once. We have a substantial stock of panels on hand—
ready for delivery to dealers and jobbers. We offer regular discounts to the trade.
Wire your order for quick delivery, We guarantee these panels to be the finest
you can buy for the INFRADYNE. We are selling hundreds of them.

BASEBOARDS METERS BINDING POST STRIPS
R We carry the Jewell 0-5 Volt- Two sets of binding post strips for the
Our Egyptian Lacquered Poplar meters for the INFRADYNE Infradyne, as shown in the story by Sar-
Baseboard with tongue and This meter is the accepted stand- gent-Rayment. Genuine Eby posts used
groove end pieces is cut to exact ard and is specified by Sargent and marked exactly as specified. Mounted
size as specified for the INIFRA- and Rayment. It can be easily on genuine Bakelite strips with mounting
DYNE. A beautiful job. Makes mounted to the panel. We make screws and supports. The complete set of
your set look like a real factory immediate delivery. Price, each, these mounting strips sells for $2.25,
product. Price, each, $2.83. £7.50.
Order one each of the
items listed on this page
for the Infradyne and “SOLDERDIPT” LUGS JObberS and
we will ship the com- De 1
::':;"l P:”:(‘;"""‘{,e'°ﬁ"y’ﬁ‘y' Heintz and Kohlmoos are the manufacturers of the now famous leLs
pack this material for “Solderdipt” lugs. What a convenience they are in building Carry our Panels, Base-
shipment to any part of your set, and they will save you time and worry. They are boards, Infradyne Bind-
'V:‘: :f.};:;{n?;e(::"tu::e::ﬂ dipped in solder and make a firm, positive connection to the wir- lsnglgou;.nn? Strips 8nd
2 . . . [+] erdip ugs. ur
you in perfect condition. ing. These lugs are put up in attractive packages of 50 lugs national ad've,mif,g cas
Al merrha_m_lise is sold and sell for 25 cents each. Large display cards for dealers, paign is creating a heavy
R e P carrving a dozen packages of lugs, will help you sell these de"“’““; for our prod-
s R e h [ better lugs to radio constructors. A package of these lugs will S ina:;l'il;ns"'i? (‘}gg
our merchamlise i what be shipped to you by mail upon receipt of 25 cents. cash accompanies order.
we claim for it.

B T i T = e S O ol o W e Y e o T o=
") 5 I
_ : P il
- SCIENTIFIC m APPARATUS -
219-221-223 Natoma Street N San Francisco California

MANUFACTURERS FOR MANUFACTURERS

12 Tell them that you saw it in RADIO
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HE Durham Metallized

Resistor is a laboratory
perfected grid-resistor devel-
oped by two scientists of a lead-
Ing university.
A tiny glass wire is passed through
an ingenious, chemical and high-
temperature process, forming a thin
conducting layer of high resistance.
The Metallized unit is next treated
with a protective insulating mate-
rial, rendering it impervious to at-
mospheric conditions. It is then
mounted in a glass tube and sol-
dered to terminal, brass caps.

Specified in

“Diamond of the Air”’

10 megohms to 500 ohms, from
50 cts. to $1.00

RESISTORS

International Resistance Co.
Perry Bldg., Phiiadelphia, Pa.

Approved by the designers
of the Infradyne because it’s

Metallized/

[e
'NOTICE

Of New Distribution
For Infradyne
Blue Prints

Effective November 20th, 1926,
' the Official Infradyne Blue-
prints will be exclusively distrib-
uted to the trade East of the
Rockies by the Herbert H.

Frost organization. Distribution to
radio dealers will be made from
any of the Frost oflices listed below.

Deliverv will be made on and after

November 26th. Stocks of blue-
prints will be carried at each Frost
office.

| Radio dealers are invited to write
now for trade prices. The new
blueprints have been prepared by
L. C. Rayment and have been re-
| vised and corrected as of November
20th. There will be no changes in
I the blueprints for at least six
months, thus affording full protec-
{ tion to the dealer and set builder.
|

|

Herbert H. Frost, Inc.

160 North La Salle St,, Chicago, 111

P. A. KILEY

30 Chureh St., New York, N. Y,

B. B. DOWNS & SON
2360 I niversity Ave.
| St. Panl, Minn,

M. A. WETMORE
1324 Nibernian Bank Bldg,
New Orleans, La.

H. B. PARK

305 Seventh Ave,, Pittsburg, I’a.

CAMPBELL & KNIBB

Colorado Bldg.,, Room 3520
‘ Washington, D. C.

| EAMES CORPORATION

{ 10 High St., Boston, Mass.

S. J. HUTCHINSON ]JR.

] Bourse Bldg., Philadelphia, Pa.

ThereIs One Best Way!

The Standard Set Connector

Today the discriminate buyer chooses
his set MULTI-PLUG equipped. The
careful set builder much prefers the
MULTI-PLUG instead of a series of
gseven binding posts. Why? Because
the Jones MULTI-PLUG affords
greater simplicity, safety and more
convenience than any other method
used to connect the radio receiver
with the current supply.

Type B. M.

As illustrated, Type B-M. has its
socket mounted in the base of the
get and the wires soldered to the
terminals. The Jones MULTI-PLUG'S
4-foot cable leads to the batteries,
ground and aerial, Price, $3.60.

Type W. B.—Radio Wall Socket

Now the unsightly batteries, ground
and aerial wires can be hidden from
view down in the basement or in an
adjoining room or closet, through
the use of the Type W. B. Jones
MULTI-PLUG—the Radio Wall
Socket. Plug your set right into the
Standard Wall Box, easy to install
Four-foot cable. Price, $3.60. Write
for full particulars to

HOWARD B. JONES

618 S. Canal Street, Chicago, Illinois

(i),

K 'ﬁ'-'.!','vi,““ﬁ;
Bl gy

Jone
MU&!@; LUG

(Trade Mark Registered U. S. Patent Office)

The new full-size blueprints for the very
latest improved 1927 model Sargent-
Rayment Infradyne have been revised
and corrected as of November 20th, Mr.
Sargent has made these blueprints., A
complete instruction booklet for building
. B the new model goes with each set of
prints.

Tell them that you saw it in RADIO
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LAST MINUTE BLUE PRINTS

INFRADYNE

blueprints and instructions. Mail otuers
filled immediately. Jobbers and dealers
are invited to write -for trade prices.
Telegraph your orders to us for prompt
delivery.

" These prints, packed with instruction
y book; sell complete for one dollar. You
can't go wrong if you use the OFFICIAL

L. C. RAYMENT -~ 1200 Franklin St., Oakland, Cal.
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A STATEMENT
FROM THE

INVENTORS

HE Infradyne circuit, as originated by us, was first

described in August, 1926, “RADIO.” While we have

no connection with this magazine, Mr. Sargent has
agreed to write exclusively for it under his own name con-
cerning the circuit. Otherwise our co-operation is freely given
to anyone interested in its development and sale. We alone
are responsible for the selection of the parts recommended for
use in building sets which incorporate the Infradyne principle.
This recommendation is based upon our personal experience
and will be adhered to without change for at least six months.
Consequently the parts specified herewith may be safely used
in building the set. As the art progresses there may be new
recommendations of parts perhaps better adapted to the pecu-
liar needs of this circuit.

(Signed) E. M. SARGENT,
L. C. RAYMENT,

HERE IS THE LIST OF SPECIFIED PARTS

1 Remler Infradyne Amplifier 2 National Type B, CCW Dials 1 Durham Grid Leak Mounting
1 Cardwell 317CL Triple Condenser 1 Frest 30 ohm Baseboard Rheostat 1 Yaxley Filament Switch
1 Remler No. 638, .00035 Condenser 1 Frost 30 ohm Panel Mount Rheostat 1 Tobe .0001 Fixed Condenser
3 Sliver-Marshall Vernier Condensers, No. 1 Frost Single Closed Jack 1 Tobe .00025 Fixed Condenser
340 1 Frost Single Open Jack 2 Tobe .0005 Fixed Condensers
1 Silver-Marshall 110-B Inductance Coil 3 Kurz-Kasch 2.in. Dials 2 Tobe 1 mfd. Fixed Condensers
2 Silver-Marshall 220 Audio Transformers 7 Benjamin UX Type Cushion Sockets 9 Eby Binding Posts or
1 Frost No. 886, 50,000 ohm Variable 1 Amperite, No. 112 1 Jones Plug and Cable
Resistance 1 Amperite, No. 1A 1 Panel, 3/16x7x30
1 Ceutralab 200,000 ochm Variable Resistance 1 Jewell Voltmeter, Pattern 135, 0-3 1 Baseboard, 3/4x10x34
(or Frost) 1 Durham 1 meg. Grid Leak 1 Corbett Cabinet

1 Set (3) Camfield Duoformers 1 Durham 2 meg. Grid Leak 1 Set Official Blueprints by L. C. Rayment

E. M. SARGENT and L. C. RAYMENT, 1200 FRANKLIN ST., Oakland, Calif.

‘Tell them that you saw it in RADIO 15
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CONDENSERS
B-Blocks BH-Blocks

Vacuum Tipon Leaks

Veritas Resistors

are used in the

INFRADYNE

HENRY LYFORD RECEIVER
LC 27
AMERTRAN POWER-PACK
RAYTHEON PLATE-SUPPLY UNIT
RAYTHEON BH A.B.C. SUPPLY

ELECTROLYTIC RECTIFIER FILTER CIRCUITS

BECAUSE
The name TOBE and the name QUALITY
[ go hand in hand.

THE TOBE BH BLOCK

This new Filter Condenser BLOCK, for use
with the Raytheon BH 80-mil Tube, contains
one 6 and two 4 Mfd. TOBE Filter Con:
densers. It is especially designed for use
with the BH Raytheon ABC circuit, and is
cased in the same fine silvered finish meta
case, with terminals at base of block, as is
found with the other TOBE B BLOCKS

PRICE, $11.00

THE TOBE B BLOCKS

The quality of the TOBE B BLOCKS is immediately apparent on sight.
The perfection and beauty of their finish is simply a reflection of what is
packed inside. The first 8 BLOCK for B-Eliminator filters,—and still in
the lead

Send for Price List 12-R

TOBE DEUTSCHMANN CO.

| Engineers and Manufacturers of Technical Apparatus

CAMBRIDGE, MASS.

e

LAST MINUTE BLUE PRINTS
I NFR A DYNE

The New Hammarlund

IMPROVED “SFL”

Condenser
is specified by
E. M. SARGENT

for his new

“INFRADYNE”
Receiver

T IS convincing testimony of Ham-

marlund quality when so many de-
signers of construction kits specify
Hammarlund Products. They cannot
afford to endanger either their own
standing or the successful operation of
their receivers by including any but
material of the highest possible efhi-
ciency.

The Hammarlund .000375 improved
“SFL” triple condenser specified by
Sargent is accurately matched and of
standard Hammarlund construction,
similar in every respect to the single
“SFL" condenser pictured above. Sol-
dered, non-corrosive brass plates with
tie-bars; rib reinforced aluminum al-
loy frame; one small strip of bakelite
dielectric for each unit; one-hole
mounting with anchoring screw;
bronze clock-spring pigrail; friction
band brake. Your dealer sells the
Hammarlund triple “SFL” condenser
for $12.00.

Among the aother new kits of this season
for which Hammarlund Precision Pro-
ducts are specified are: Cockaday's **LC-
27"": Lacauls’s "*LR4'"; St. James Super;
the New Harkness; “Henry-Lyford™" ;
Morrison’'s “Varion": Vicdoreen Super.
heterodyne; Loftin & White; Pacens
“Ultimax"; Browning-Drake; Popular
Science Monihly *"Powerful'; Hammar-
tund-Roberis “"Hi-Q.""

The new full-sise blueprints for the ver)
latest improved 1927 model Sargent
Rayment lufradyne hare beea revised
and corrected as of November 20th. Mr
Sargent bas tmade these blueprints. A
complele instruction booklet for building
the new model goe:s with caeh sot of
priots.

blueprints and instructions. Mail orders
flled immediately. Jobbers and dealers
are invited to write for trade prices.
Telegraph your orders to us for prompt
delivery.

Theie prints, packed with instruction
book, soll complets for one dollar. You
(4 can’t go wrong if you use the OFFICIAL

L. C. RAYMENT - 1200 Franklin St., Oakland, Cal.
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ontrast the clumsy
dials of only two
years back .. . with the
handsome illuminated
controls MAR-CO makes
today. Here is another
good reason for build-

ing your set yoursel !

Prominent
among the ad-
vanced circuit
designs which
call for MAR-CO
controls, is the

w dials

ICTURE asoft, subdued light

in the room . . .

» » » your set in the corner <
with glowing spots ot light
illuminating its swiftly
readable back panel scales.

.+ + this is radio at its hand-
somest . .

+ + this is the panel arrange-
ment - the type of skillful
tuning - that distinguishes
the 1927 trend in set
construction.

Already, these new MAR-CO
controls are specified or optional
equipment in a score of this sea-
son’s most advanced circuits.
At once, they have become the
standard in tuning control de-
sign. Use them, in whatever
set you build, to give the final
touch of style, and the utmost
in precision control.

MAR-CO controls are easy to

install. The steel template pro-

give place~
t0 glowmg spots of light

vided reduces pancl-drilling to
the simple, fool-proof operation
illustrated below. The original
MAR-CO “friction-drive”— the
actionthatmakesbacklashim pos-
sible—has been strengthened, to
accommodate gang condensers.
The MAZDA lamp supplied runs
on your ‘A" battery, using only
.1 ampere. The switch that con-
trols this lamp may also be used
as your filament switch , the
lighted scales then serve as
pilots. Scales read 0 to 100, or
100 to 0, as preferred. Price,
including template, bulb, and
bezel, $3.50. Replacement
bulbs, $.20. Write today for
the booklet that illustrates 15
standard makes of condensers
mounted on MAR-CO back-panel
controls. Martin-Copeland
Company, Providence, R. L
Branch offices and representa-
tives in principal cities.

MAR CO Illumzrz@ied(:ontrols

www americanradiohistorv com
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v e Y TR oy thep anel' *  Screw Templaie Drill holes Remove window Bezel covers . go wrong 3
to panel through Template opening rough edge
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FOR ANY TYPE CONDENSER
Turns Clockwise and Counter-Clockwise

EBY SHIELDED DIAL

A complele melallic  shield
torms the back of this new
dial and minimices the effect
of body capacity. When the

hand is removed the sel siays Price
tuned to the :tation coming in
when your hand wa: un the 82 50

dial.

Completely shielded by its metallic back, this dial mimimizes the
etfect of body capacity and improves the appearance and perform
ance of any set. Sensitive and finely constructed, it makes accu-
rate tuning possible and keeps the instruments set even after
vour hand i1s removed from the dial

I'he Eby Shielded Dial operates any type condenser, whether it
turns clockirise or counter-clockwise. Graduated from 0 to 100
and from 100 to O with a hairline indicator and beautifull

moulded black Bakelite housing.

No gears or washers to wear out. Smooth, noiseless, sensitive
acuon obtained by an anti-backlash f{riction drive and non-
microphonic construction. One hole mounting.

Eby Produets are recommended and specified in the Infra-
dyne, Haummarlund-ltobertn. Cochaday, L. €. 27, Browning-
Drakhe, Victoreen, Madlson-Moore, Lynch and Varion Power
Unttsn and other popular cirenits,

THE H. H. EBY MANUFACTURING CO

4710 STENTON AVENLE PHILADELPHIA, A,

Manufacturers of Eby Binding Posts and FE by Sockets

Infradyne

Owner Needs
This---

A complete listing of all U. S.
and Canadian broadcast sta-
tions, showing their wave-
lengths (meters and kilocy-
cles), as well as their operat-
ing hours, distances from San
Francisco, Los Angeles and
other points, alphabetical list-
ing of stations, listing of sta-
tions by call letters and a
wealth of valuable data for
every DX fan. There i8 a 64-
page schedule and program
magazine published in San
Francisco every week—giving
you the most complete and
reliable schedules in print. It
is known as "“"BROADCAST
WEEKLY." 45,000 copies are
in weekly use. It has been
published for five years. It
sells for only ten cents a copy
and it will be sent to your
home every week for a full
year for only three dollars.
The schedules are positively
corrected and checked every
week. Just keep this book in
front of you when you tune-in
stations and once you have
used it you will find that you
can hardly afford to be with-
out it. A sample copy will be
sent to you upon receipt of &
dime in coin or we will enter
vour subseription for one year
al $3.00 on a money-back

basis, refunding to you the
full amount of your subscrip-
tion if you do not believe ihat
you have received double
value for your money. Use
the coupon.

== =COUPON= =~ =

“BROADCAST WEEKLY,”
426 Pacific Building,
San Francisco, Calif.

N O W' II;IEJU[;ZLPgllNZTES:
READY® INFRADYNE

% surprising how ecary it is mnmediate distribution. Send |
1¢ build the lufradyne (rom vue dollar for your iet of
the full . rise Okcial biue- blueprinis. lmumediate de- l
prints and inssuction book livery aesured. Start making

Here is $3.00 for a full year’s sub-
scription to “BROADCAST WEEK.
LY,” as advertised in “RADIO.”

Name.

compiled by the inventosrs your lufradyne while DX re-
OO Jobbers and themselves. Those new bluo- ceplion is al its bes You
Dealers priots, corrected ar of No- can't go wrong if you follow Address

W ire or Write vawber 20ih, are ready for the OFFICIAL instructions.

:, s;..; ld,’“‘:r L. C. RAYMENT
FpiEL 1200 Franklin Street, Oakland, Calif.

City and State.._.

Tell them thal you saw it in RADIO
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For the New
"INFRA-DYNE

—builders and set owners will find the
Jewell pattern No. 135 panel mount-
ing voltmeter illustrated ideal for
checking the voltage of tube fila-
ments.

By its use complete control of the fila-
ments—which really means control of
filament emission, a very important
factor in radio reception—can be had.

Tubes burned low give reduced recep-
tion. Tubes burned high produce dis-
tortion and overloading, with corre-
pondingly shortened tube life.

There is a great deal of satisfaction in
| knowing that your set is functioning
properly.

Our catalog—No. 15-C-—showing our complete
line of radio instruments will be gladly forwarded
on request.

Pattern No. 135 Voltmeter,—

—recommended for the
Infradyne set, is a 2-inch
round instrument operat-
ing on the D’Arsonval
principle and requiring
such a small amount of
current to operate that its
continuous operation will
effect no appreciable draw
on the A-Battery. Its
movement parts are all
silvered and it is provided
with a zero adjuster. The
scale is silveredwith black
characters and the case is
black enameled.

It is obtainable in the fol-
lowing ranges, of which
the 0-5 volt has been speci-
fied for the Infradyne.

0-5, 0-8, or 0-10 Volts.
0-10, 15, 25, 50 or 100 Mil-
liamperes.

[ Quality Instruments']

JEWELL ELECTRICAL INSTRUMENT CO.

1650 WALNUT STREET, CHICAGO
Il ““26 Years Making Good Instruments’’

Tell them that you saw it tn RADIO
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This Manual
Tells You How
To Build the

VISED AN
RAF;'» or OCTO

Official Guide to better

radio reception~,

ing and Wiring the wonderful Infradyne. It shows you how the new

Sargent-Rayment Infradyne will give hair-breadth selectivity. How
it will enable you to hear stations you never heard before. How it will give
you clearer, louder and better signals from stations thousands of miles distant.
How it will enable you to get stations on one point of the oscillator dial. How
it will give you tone quality such as you have long waited for. The Infradyne
is not an experiment. It has proved itself to be the outstanding development in
many years oi radio. Thousands are already in use. Testimonials from wildly
enthusiastic owners tell of almost unbelievable results. Australia has been
heard by an Infradyne owner on the Pacific Coast. Los Angeles was heard in
New York—with loud speaker volume. Consistent, dependable results are
yours when you use the up-to-date circuit—the Infradyne. Sargent’s Official
Infradyne Manual sells for only 25 cents per copy. You should know the
Infradyne. The Manual tells you all about it.

HERE it is—E. M. Sargent’s own Manual for Building, Operating, Test-

Twenty- Five Cents, Postpaid

Send a quarter in coin, along with the coupon. Your Manual
will go forward to you on the day your order is received.
We pay the forwarding charges.

Published by the

 "T-============== Publishers of “RADIQ” [ iim e
Ill‘ “RADIO.” Suppries Co., 693 Mis-

Paciric Buiwping,
i
.~ Sa~ Francisco, Cavrr.

Pacific Bldg.’ San FranCiSCO sion St., San Francisco,

California.

Send me Sargent’s Official Infradyvne Manual

'
I
R
8
by return mail. T enclose a quarter in coin. 1 Jobbers and Dealers are invited to write for trade
i
A
1
]

Name

proposition. Every radio dealer should have this

Aidres manual to know what the Infradyne is and does.

e
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$II'8.00
for all
: of the

parts needed for

Here Are the Official Parts
Which We Sell:

Remler Infradyne Amplifier
Cardwell three-gang condenser
General Radio 218-a Midgets
Remler .00035 condenser

Frost No. 886 Resistance, 50,000 ohma
Tapped inductance

30 ohm baseboard rheostat

Set, 3, Thorola Doughnuts
National Dials, Type B, CCW
Benjamin UX base sockets

112 amperite

No. 1 amperite

30 ohm panel rheostat

Centralab 200,000 ohm resistance
2-inch dials

Filament switch, Electrad

Single closed jack, Electrad

L i T T TSy T Uy

Single open jack, Electrad
Jewell Pat. 135 voltmeter
Electrad grid leak mount

1 meg. Electrad grid leak

2 meg. Electrad grid leak
0001 Fixed condenser, Electrad

00025 Fixed condenser, Sangamo
0005 Fixed condensers, Electrad
AmerTran audio transformers

1 mfd. Electrad condensers
Binding post strips with Eby Posts

Bakelite Panel, drilled and engraved, 3/16"
thick

Baseboard, Poplar, Egyptian lacquered

All of Above, $118.00

IET us simplify your problem of purchasing

_ N N R e e e e e e e

=

specified parts for the Infradyne. Order

everything from us. For the past three
months we have been supplying the wants of
the Infradyne builder. We have shipped our
merchandise to widely scattered parts of the U.
S. and Canada, We give you promptl service—
the kind you are entitled to. Sargent and Ray-
ment specify a list of parts made by reputable
manufacturers of high-quality merchandise, To
get the most out of your Infradyne you need
GOOD PARTS. We have assembled all of these
SPECIFIED parts for you in one box—ready for
shipment. Complete instructions for building the
Infradyne go with each set of parts.

When ordering, please address your in-
quiries to Department M. Telegraph or-
ders filled if half cash goes with wire.
Balance C.0.D. We ship prepaid if the
complete set of parts is
purchased from us.

We Test, Repair Service and
Guarantee Infradynes

SUCCESS ASSURED

International Radio Sales Co.
5441 California Street
San Francisco California
Dept. M

0
ja

/
‘1170;

s
Now

anGuen Grealer
VALUE

Vernier Pointer

\ Aristocrat
E-Z TOON

lvistocral’

Vernier Port Dial

This marvelous, recently com-
piled, 48-page Log Book (worth
$1) is given FREE with every
set of three Aristocrat Vernier
Port Dials. Bound in beautiful,
two-tone, Mocotan  Leather
with embossed cover. Lists
every United States and
Canadian Radiocast Station of
record June 1st. using power of
250 watts or mere. Indexed by
call letters, wavelengths and
location.  Also  includes the
principal foreign ‘stations. Ask
your dealer to show youa copy.

MEMDED 3

RYRA A

HE new, improved Aristocrat Vernier Port Dial is

the greatest dial value on the market. Despite its
many outstanding advantages, the Aristocrat costs no
more than ordinary vernier dials.

If you want the finest-looking, finest-tuning vernier
dial, be sure you get the Aristocrat. Made of Bakelite.
All mechanism and shaft ends are concealed. Calibra-
tions appear in a beveled port with a peaked indicator
that makes misreading impossible.

Simple friction action is smooth, sure and quick. No
gears, chains or cogs to backlash, wear out or get out of
order. It may be installed in a few minutes. The
famous Kurz-Kasch Split Bushing fits all condenser
shafts—aligns rite, holds tite!

You’ll be surprised at the difference a set of Aristocrat
Vernier Port Dials will make. In appearance your
radio will look better than the season’s prettiest models.
And, due to the fine, 14 to 1 vernier ratio, you'll enjoy
better and clearer tones, more volume, and countless
stations you’ve never before logged.

The Aristocrat Vernier Port Dial is supplied in three
attractive finishes to match any radio—black with
white markings, mahogany and walnut with gold
markings. The price is $2 each—in the finish you
prefer. With a complete set of three Aristocrats, we
are making a special limited offer. Weare giving away
the beautiful, 48-page, authentic Log Book illustrated
here. You’ll appreciate this gift when you seeit. Ask
the better radio dealer near you to show it to you.

THE KURZ-KASCH COMPANY, DAYTON, OHIO

Moulders of Plastics

OFFICES: New York, Chicago, San Francisco, 'Los Angeles, Portland, Spokane, Denver, Toronto

www americanradiohistorv com

KURZ @ KASCH
eAristocrat Dials and Knobs
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Improved Tuned Radio
FrequencyTransformers

RN :
.wz‘th Benjamin_Radio Products

in Securing theiBes, PRadio Results
o@D N ol A

- o

edil Benjarnin Rudio Products are of the same high
standard as the far-famed  Cle-Ra-Tone Sockets ~

You will find that almost every good
radio set intheneighborhood has someor
all Benjamin Radio Products in it. Radio
experts and set makers have proved
through long experience that only radio
parts conscientiously and painfully
made to improve delicate tonal quality,
selectivity and volume can bringa leader-
ship in securing the best radio results.

Space wound; basket weave: cylin-
drical; highest pracuical air dielectric,
Proved togivethebestresules insharp-
nessof tuning, increase in volume and
improvement in quali(?'. Authorita-
tive laboratory tests and practical ex-
pCfienCC 0{ manufacturers Bnd ama-
teurs shows that this type of coil ex-
cels in every important characteristic,
Ya-inch Diameter
If youwould have yourset just asgood T'a"sg °"“:f

8 Y . (38 m [} Especially desirable for
or better than your nelghbqr smake sugg o AW ecc ooy Bl i tor
that every component part is ftliajh ering “pick-ups.
bears the trade mark of a_maiufa: ok
in whom ygmw can plade #but .
fhidenceAlille World # @ dnmenda-
tionof BenRmNBAE odfoduc by radio
authoritiesfis # ' 1

X ¥ ) Fr o
their scient ; q g densers.
y Set

YR
L

Uniform high_inductance, low dis-
tributed capacity and low resistance.
The gner?nl_ field li solslighl lhil: it
v a . Pc.l'mlls p chlng' [ ]} S close _togel er

New York: ABlC15CO: without appreciable interaction.

247 W. 17th St 8 Bryant St. Single Transformer, $2.50

Manufactured in Canada ¢ Benjamin Electric
Mfg. Co. of Canada, Ltd., Toronte, Ontariol Cle-Ra-Tone Spfing
Supported—Shock-

Absorbing Sockets

Straight Line Frequency Condensers

Eliminates bunching
of stations. Spreads the
log evenly over the
dial. Makes tuning
easy. Adjustable turn-
ing tension. Compact.
A beautiful instrument
that not only improv. ing Su ed, Shock-Absorbing.
4 reception, byu[ a%ds fg gf,orp gTub??lngiScs. The grEalers{: r;fd
the good appearance SiFGiTE Fan. :?wr;;)snan&fy operation. Contacts
00025 Lifd:._ 550885 Med., 55,3835 Mfd., $5.25 75 cents ecach

i bl Battery Switch
n aid o simplhification : Lo .
in set construction. Sup- S:i?‘m'g;:aﬁlcw;:;
ports the sub-panel, with it'sin' it's “off " elimis

room underneath for ac-

/i cessories and wiring. :::’2? g:azg.ofwasteful
Plain—70¢ pair. Adjustable—$1.25 pair 30 cents each

Tell them that you saw it in RADIO
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“The striking beauty of the
exterior of this cabinet will
reflect the quality of the
receiver it houses.'’

YOUR

XQUISITE Beauty. An appropriate ‘“dress”

for your splendid Infradyne Receiver. Do
justice to your set by housing it in a CORBETT
cabinet — specially designed and built for the
Sargent - Rayment Infradyne. The illustration
fails to justify it. The workmanship is of the
usual Corbett quality. We specialize in building
radio cabinets. The Corbett Infradyne Cabinet

i1l date a 7x30-inch panel, The cabinet
JOBBERS and | 3!zccommoduteaidinchpanl The catinet | OTHER
DEALERS: finished. The lid is equipped with a continuous CABINETS

Corbett supplles your radio fur-
sillure wanis. Your coustomers
are asking for Infradyne cabi-
nets. Get our eirculars  and
trade firoposition st eace. The
demand for Infradyne cabinets
is steadily increasing. Order now,
Fall fletails by wire upon ra.
quest. Orders ghould he gent

hinge. The cabinet is correctly moulded fand
decorated. Hand-rubbed duo-tone piano finish.
Each cabinet is securely packed and crated for ship-
ment. Mail orders for these cabinets will receive prompt

attention. Write for folders showing our complete line
of radio furniture.

PRICES:

Walnut Cabinet for Infradyne. Tx30-inch panel space, 10

We also manufaclure a complete
line of cablnets for popular
sets. Our Model ““C* is a head-
liner. It is an adaptation of the
Italian Chest of the Renaissance
period. 7x24 inches Model “C"
will fit the Bremer-Tully or Dia-
mond of the Air sels described
in this issue of *“RADIO.”

agnrly for the Xmas demand., inches deep P... R e e $30.00 Price, £19.00.
g;:l'iz:; :':1";;’"::;:‘;“"":'::;‘:";0;;::;’}l-o‘-;-‘ inches.. ' g‘;g
s o 3 R R el dsiaal i T
- - ’
ORBETT'Q  CORBEIT CABINET MFG. CO, (“ORBETT
ABINET S_T. MARY'S PENNSYLYANIA ABINET
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Cardiwell
Comdensgers

“SPECIFIED FOR THE
INFRADYNE”

HE Sixth Christmasof the Cardwell Conden-
ser finds its popularity undimmed, and dur-
ing these years it is the only condenser whose
basic design has not been radically changed.

i £ ﬂl‘hmfu During this period, editors and engineers have
a:J QT: fallen into the habit, when quality is the only

“BALANCET™" consideration, of invariably specifying
R — =

“*Cardwell”,

Type 609-A Mr. E. M. Sargent has chosen the Type 317-C
o ey as the best condenser for the " INFRADYNE.”

Another item of interest to builders of this ex-
cellent circuit is the Cardwell "“BALANCET"".
A miniature condenser combining perfect *‘Low
Loss” construction with extreme compactness,
itis the finest “'trimmer” obtainable at any price.

“THE STANDARD OF COMPARISON"

t

H'rite for 36-page illustrated booklet
Allen D. Cardwell Mfg. Corportation
81 Prospect Strect, Brooklyn, N.Y.

Pacific Coast Agent, Baldwin Pacific Co., 640 Natoma St., San Francisco

You hear so many sta-
tions on your Infradyne
that you will need a log
book with many pages
to keep an accurate rec-
ord of the stations
heard. The publishers
of “RADIO” have pre-
pared an inexpensive 8-
page pamphlet for log-
ging stations. It is just
the thing tor the Infra-
dyne. You can use sepa-
rate pages for local and
DX listings and each
column is so arranged
as to give ample room
for making notations,
such as oscillator set-
tings, etc. It’s a mighty
handy little pamphlet to
keep in front of you at
all times. LOG THE
STATIONS AS YOU
HEAR THEM and then
you will have no diffi-
culty in finding them
later. The Log Book
sells for ten cents. It
will be mailed to you,
postpaid, on the day
your order is received.
Stamps or coin accept-
ed. Because only a
limited number of these
booklets have been
printed, we will not be
able to supply copies to
dealers or jobbers.

We believe we have sold more Infradyne panels

ENGRAVED and Infradyne Panels
DRILLED than all other panel manufaciurers combined.
'‘QUALITY"” is the reason for this supremacy.

Our panels are drilled exactly as specified by

O Sargent and Rayment. The engraving is also
exactly as specified. Our beautiful 3/16” thick

Postpuld Bakelite Panels are the ‘'dress for your set.”

TakKe no cheap substitute. Insist on Heintz and
Kohlmoos Infradyne Panels. Look for the trade-

“RADIO,”
Pacific Building,
San Francisco, Calif.

Here is 10c.
the RADIO LOG BOOK.

The Coupon and
| 10c Brings It to You

Send me a copy of

mark. Name.

Baseboards = = = - = = RIRS
Jewell Meters - = = - = 7.50
Binding Post Strips, with all

POStS = - - = -
jobbers. Wire or write us. “Solderdipt” Lugs, pkg. - -

HEINTZ & KOHLMOOS

Jobbers and Dealers stock our panels.

Address..

Some territory is still open for reliable

- - 2

City and State. .

MANUFACTURERS FOR MANUFACTURERS
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Bl“ld lt Now ! i/ o 3'."7.".__

Get Going!!! Winter is here with
its long distance opportunities.
This is an excellent winter for
long distance reception and the
INFRADYNE will help you get
the stations from those fagaway
points. We specialize on the IN-
FRADYNE. We repair, test and
service them. Ship us your set if
you want it inspected and per-
fectly balanced. Write for our
prices. We sell all parts for the
Infradyne exactly as specified by
Sargent-Rayment. Everything
complete in one box shipped to
you on same day your order

Non-InductiveVariable
High Resistances

ENTRALAB Radiohms with two termi
C nals, and Modulators or Potentiometers

with three terminals, provide gradual,

noiseless control of oscillation or volume
in any circuit. Specified for the Infradyne, S-C,
Samson T-C, Henry Lyford, Universal, and
many other circuits. Used as standard equip-
ment on a large number of commercial re
ceivers, and by both the U. S. Navy and Signal
Corps.

Centr
reaches us for $118.00. We sell Raatla&aﬁ There is a resistance and correct taper for every
Western Electric Loud Speakers circuit. The No. 25 M or No. 51 M are ideal
(Cone) $32.00. Accessories for oscillation controls when shunted acroes the

any of the popular radio circuits
shipped by mail. Send us a list
of what you want, with 509, cash
with order. Balance C.0.D. In-
spect the merchandise before ac-
cepting it. We guarantee perfect

ickler coil of short wave receivers.

Bakelite base and knob. Single hole mounting.

Resistance of Potentiometetrs, 400 or 2000 ohms,

Modulators 500,000 ohme, Radiohms 2000, 25,
000, 50,000, 100,000, 200,000, 500,000 ohme, $2.00.

satisfaction. Individual parts for

. Heavy-Duty Radiohm Gives Full
the Infradyne in stock. Cardwell E . “B”El' .
or Hammarlund three-gang con- fficiency from liminators

:nean:sehr:;l (:::e?:esff;? Sall:te: Centralab Heavy Duty Radiohms fully approved

Wire your orders to us fgr fa t by the Raytheon Laboratories, wll.l ?onlrol the

deli\;ery i “ output voltage of “B” Battery Eliminators, re-

’ it sistance remaining permanent as adjusted and

o the same for any knob setting. Full resistance:

variation with a single turn of knob. Insu-

lated for 1500 volts. Smooth and noiseless to
outlast the eliminator, $2.00

MAI L RADIOHI
ORDER

SERVICE

Our service is gaining na-
tional recognition. “Ask

At your dealer’s or mailed direct.

CENTRAL RADIO LABORATORIES

14 KEEFE AVENVE Mnwavkes, Wis.
Australian Representativé

Your Neighbor.” We ship i istri L
. United Distributors, Ltd., Sydney
to an art of the U. S,
IR G Bl mervloe: HEAVY DUTY Canadian Represenative
Centralab Irving W. Levine, Montrea
Rad thM Great Britain Representative
R. A. Rothermel, Ltd., Londog

INFRADYNE BLUEPRINTS go

with each set of Infradyne Parts i i
sold by us. Infradyne Manuals Makers of vanabl.e resistances
e = = = - = = 25 cents each leading standar,
International Radio Sales Co. Mr. LS. Hillegas-
Dept. M Baird, 9HO, will cheer-
. fully answer inquiries
5441 California St. and supply circuits and
San Francisco, California descriptive literature.

g’”ﬁ NIRRT RN FIRNTAN
N

¥

$5.4
23 L

Your Christmas Gift—an INFRADYNE

L5 S QT

T & A <=_ LR ;;Qf g <

E. M. Sargent and L. C. Rayment have just finished a ¥ \
complete revised set of fullsize blueprints for buildinz % 4
the new Infradyne--showing all of the very latest im- Y
provements. Large pictorial wiring diagrams, fullsize v
° baseboard layouts and a complete instruction book for €1
constructing the set are made up in package form--sell- ‘;
ing complete for one dollar. v
For Full , €
Size Blue Retail orders filled on same day your order "
Pri reaches us. Jobbers and dealers can be sup- YA .
rints--- plied from stock at once. WRITE! These new blueprints ¢ ¥
X are revised as of Nov.
7 —Mailed Postpaid— L. C - RAY M E N T 20, 1926. THE VERY
, 1200 FRANKLIN ST., Oakland, Calif. LALEST,
Tell them that you saw it in RADIO 25
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Every note ~

high and low-

perfectly clear”

Acme K-3 Enclosed Single
Free Edge Cone Speaker,
(shown above). Diameter
of cone, 11 ins. Green
bronze metal case.

Price: $18.50

Acme K-1 Enclosed Double
Free Edge Cone Speaker.
Diameter of Cone, 14 ins.
Tan metal case.

Price: $25.00.

Acme Eunclosed Free Edge Conee
and Acme Reproducing Units,
(Designed for use exclusivel
with the free edge conc) elimi
nate resonance and preserve the
toues, pure, round, and clear. A
fixed edge cone, to produce the
same results, would have to be
three times the diameter, too
clumsy for your living room
High notes are renroduced to
ward the ceuter of the cone; low
notes, toward the edge. The laws
of vibration make it possible to
produce low notes with a small
cone, provided the edge is free
and enclosed, and provided the
reproducing unit is especially de-
signed for use with a free edge
cone.

Write uw for circular describ-
wg full hine of Acme products.

Mail this Coupon for

“We listen to

our new Acme )
perfectly fascinated/

. With our new Acme Speaker, the
voiees and music that come in are so clear
and beautiful that we just love to listen.
It seems as if what we hear are the actual
voices and music themselves .. .

The wonderful new Acme Loud Speaker
successfully reproduces voices and music, in
your own home as clearly as they were or-
iginally created in the broadeasting studio.
It reproduces the voice of the singer in all
its thrilling, tender beauty. 1t brings out
the different personality in each voice, so
that you can tell one voice from another. [t
recreates orchestral music so clearly that
you can hear each instrument playing. It
repreduces low notes and tones as clearly as
high notes and tones. You hear the bass
and treble, harmony and melody.

All this was not done in a moment. Acme
engineers worked five years and made 256
excerimental speakers hefare they arrived at
the new Acme Enclosed Free Edge Cone and
Acme Reproducing Unit, which together are

—————

Acime Apparntus Co,,

responsible for this great increase in radio
enjnyment.

See this new Acme at your dealer's

Txy out this new Acme for yourself. See
if all we have said about it is not true.
Compare it with others in the dealer's store.
Drop tn at your dealer’s today and hear this
remarkable new speaker. Made by Acme
Apparatus Co., Pioneer Radio and Trans-
former Engivcers and Manufacturers, Cam-
bridge, Mass.,, U. S

Send for this Acme Book

“Amplification Without Distortion,” now in
its 13th edition. Written by a prominent
radio engincer in a non-technical and intesr-
esting maaner. It gives you a clear picture
of radio reception, and shows exactly how
you can climinate distortion and improve the
operation of your set. It also describes fully
these wonderful new Acme loud speakers—
and includes details of the complete Acme
line of transformers, impedances, condensers,
potrehos, choke coils, etc. Send coupon below.

““Amplification Without Distortion”

ACME

' Dept. D-22, Cambridge, Mans,

| inclosed find 10 cents (stamps or coin) to cover cost of
sending me one copy of “Amplification Without Distor-

I tion,” 13th edition.

Name
Jor amplification i St -

Tell them that you saw it in RADIO
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WITH WHICH 1S INCORPORATED “RADIO JOURNAL"

VoLume VIII

DECEMBER, 1926 ' No. 12

Radiotorial Comment

HE development and application of various types of
apparatus for supplying rectified alternating current to
the plates and filaments of the tubes in a radio receiver
has diverted much popular interest from radio circuits per se
to rectifier and filter circuits. The theory and practice of
rectifier circuits is comparatively simple, no matter whether
the rectifier is a commutator on the shaft of the generator at
the power house or whether it is an electrolytic mercury arc,
or tube rectifier in the home. But as each of these rectifiers
leaves more or less of a ripple in the wave form of the one-
directional current that it delivers, the real problem is that
of smoothing out these fluctuations by some form of filter.
This problem was first solved mathematically. Its solution
represented one of the prettiest recent examples of the prac-
tical usefulness of mathematics. By its means, it is possible
to figure the constants necessary to cut off or to pass not,only
a given single frequency but also an entire band of fre-
quencies. One of its simplest applications is in the wave trap
used to cut out an undesired broadcaster.

Theoretically, the filter for a current supply unit should
deliver a non-pulsating direct current, which is an alternating
current of zero frequency. Practically, this requirement_is
met by a filter which cuts off the fundamental 50 or 60 cycle
fluctuation and its higher harmonics, especially the ninth,
which is responsible for the usual “power hum’” that is
audible. This can be accomplished by passing the output from
the rectifier through a circuit consisting of an inductance coil
shunted by two fixed condensers of proper value.

Electrical energy consists of two components: current in
amperes and pressure in volts. Any change in the current or
electromagnetic component is opposed by the inductance in a
choke coil. Any change in the voltage or electrostatic com-
ponent is opposed by the capacity in a condenser. Hence, the
fluctuations in current are smoothed out by the choke coll,
which acts like a fly-wheel in regulating the clectromagnetic
output. The fluctuations in voltage are smoothed out by the
condensers, which store up and give out the electrostatic
component of the power.

Large currents require large choke coils of great current
carrying ability. Low voltages require large condensers be-
cause a given difference in voltage at low pressure has a pro-
portionately greater effect than the same difference at high
pressure. Thus an 4 eliminator requires an inductance coil
of large physical dimensions and condensers of relatively high
capacity. On the other hand, the small amount of plate cur-
rent required at higher voltages from a B eliminator enables
the use of relatively small sized chokes and condensers. But
plate supply equipment normally requires a large output con-
denser to store enough energy to take care of any sudden
drain, such as may be caused by the reproduction of low notes.

The same common-sense principles also apply in the design

of plate current supply for amateur transmitters, due allow-
ance of course being made for the greater effective a.c. resist-
ance of the load. This latter factor must always be taken
into consideration in filter design, the load impedance being
an integral part of the equations used to compute filter
constants.

If these simple facts tend to facilitate an understanding of
the fundamental reasons back of the design of any filter the
purpose of their presentation will be accomplished. They
should at least help to simplify Jennings B. Dow’s article
on the “Design of Low Pass Filters,” as published in April,
1926, Rabio, and Raymond B. Thorpe’s articles on super-
heterodyne band filters in the Nay and June issues.

HE illustration on the front cover of this issue is so

radical in design and so different in idea, as compared

to the human interest'pictures heretofore used, that a
few words of explanation seem to be due. lt has been felt
that our previous cover designs were unintentionally mislead-
ing as to the editorial character of this magazine. It was
feared that the buyer might expect to find more information
about what he may hear via radio than why and how he
hears it.

Consequently, Sarkis Beulan, the artist, has tried to inter-
pret the true character of the contents in a manner to suggest
their semi-technical and practical nature. This is accom-
plished by means of the bérder, which will hereafter be the
distinguishing mark of Rapio. It may be printed in different
tints from month to month to mark different issues.

This border is made up of some of the conventional sym-
bols used in radio circuit diagrams. It is intended to convey
the thought that a knowledge of their meaning is essential to
a complete understanding of the text in the magazine. Surely
there is no excuse for anyone seriously interested in radio not
knowing the signs which are used to indicate aerials, grounds,
batteries, inductances, headphones, transformers and vacuum
tubes.

The central drawing, for which the border acts as a frame,
may be changed from time to time. It will represent the
artist’s different interpretations of the marvel and mystery of
radio reception. The initial picture completely reverses the
usual artistic standards, in that the motion is toward the cen-
ter and bottom of the picture instead of being away from it.
This may be taken to typify radio reception.

The picture is that of a sound borne on wings of light.
You can almost hear the peal of trumpets, the thunder of
hoofs, the clash of cymbals, as they sweep by on the ether
waves which they modulate. The facetiously minded may even
detect the interference heard on a non-selective receiver. But
mere words and the halting imagination of the writer fail to
tell the complete story told by the artist. It is hoped that it
will be studied, appreciated, and preserved.
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Modern Practice in Marine Radio

An Account of The 'l‘hcory and Construction of Several Improvements
In Transmitter Installations on Board Ship

\}\/ progress in marine radio equip-

meny has kept pace with 1m-
provement in  broadcasting equipment.
This covers advance in the design of
both cuntinuous wave, or c.w., and
damped  wave, or spark transmitters,
For the spark, while obslete, is not dead.

C. Woosignals in the Morse code are
formed by a key which starts und stops
the radiation ot a high frequency alter-
nating current of constant value or am-
plitude. It this radiation is broken up
by sume mechunical or electrical device
50 4s tu give an interrupted continuous
wave, or [. C. W, the keyv-made signals
can be heard on any type of receiver,
whereas all sets ure not capable ot re
ceiving C. W. signals.  Spark signals
can be heard on any kind of 4 «et.

C. W, trunsmitters are classined as
tube ur us ure according as @ vacuum tube
or a Poulsen arv is used ws the generator

HILE less generally advertised,

By D. B. McGown

of the continuvus wave, The tube in-
stallations on shipboard are made by the
Radio Corporation of America and the
arc installations by the Federal Tele-
graph Co., which, together with several

FLATE SupPLY

other manufacturers, also install spark
transmitters.

The fundamental circuit of the
R. C. A’s vacuum tube transmitter is
the master oscillator power amplifier, as

I+

-
[

. o

2]

_ |
L

)

’ 2
)
] 6=

Master Oscillater Power Amplifier Transmitter on ".\la;o-l": Range 600 to 2400 Afeters.
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- Circutt Diagram of Master Oscillator Powwer Amplifier.

shown in Fig. 1. Here a small power
tube i1s caused to oscillate at a fixed fre-
quency into a closed circuit whose out-
put is fed to a group of amplifying tubes
which increase the radiated power to any
desired amount. This circuit has the ad-
vantage of emitting a frequency which
is constant notwithstanding any change
in antenna capacity due to the rolling of
the ship.

The inductance L, is a variometer
shunted by condensers C, and C,. This
is designed so that 180 degree rotation
cuvers the wavelength band ordinarily
desired, additional loading inductances
being added if higher wavelengths are
wanted. C, is the plate and C, the grid
feed condenser, fixed in value, so that
variation in grid and plate input is ac-
complished by a clip or tap adjustment
on the variometer. T, which oscillates
into this closed circuit, forms the control
or master tube. A variable clip is also
provided, which includes a part of the
circuit between the filament tap and the
inductance, to supply the grids of the
amplifier tubes. These are biased to pre-
vent excessive plate current, through a
tube rectifier, which is not shown in the
diagram. Three tubes are shown in
parallel, but as many as six are some-
times used.

The grid circuit of the amplifiers is
fed constant frequency alternating cur-
rent, and therefore the plate current
varies exactly as does the grid supply,
but at increased power due to the am-
plification of the tubes. The alternating
current from their plates is then fed into
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the antenna system, through a coupling
system, which is shown as L, and L in
the plate system, and as L, as the antenna
coupling coil. The antenna circuit may
be wvaried through certain limits by
changes in L, but the antenna vari-
ometer L. is used to tune the circuit to
resonance, which is indicated as the maxi-
mum reading of the ammeter in the cir-
cuit.

Thus, reduced to simplest terms, it
will be seen that the exciter circuit com-
prises a “Colpitts” oscillator, variable in
frequency through certain limits when
the variometer is adjusted, which feeds
an amplifier system, coupled to an an-
tenna circuit which is tuned to the same
frequency as the exciter.

The power supply for these transmit-
ters is obtained from the ship’s power
line, and is changed through suitable mo-
tor-generators to that desired for efhi-
cient operation. Ordinarily 110-125
volts direct current operates a direct cur-
rent motor, to which are attached a
high gotential direct current generator
for plate supply, and also a smaller ma-
chine, which generates alternating cur-
rent at-gbout 30 cycles 77 volts, to sup-
ply current for filament heating. fpn
some cases, double current generators are
provided to supply current for filament
heating from one side, and 110 volts di-

rect current for field excitation, and the
operation of relays and auxiliaries, with-
out reference to the supply current. This
permits the operation of a set from any
convenient power source by a simple
change in the driving maotor, without dis-
turbing the details. of the equipment.
Alternating current C. W. sets are fre-
quently made by converting a spark set.
Spark sets are fitted with motor-genera-
tors, to change the ship’s d.c. supply to
alternating current, which is then
stepped up to charge condensers, which
then discharge through a spark gap. Here
we have all the necessary things for a
tube set, except the spark gap, which is
replaced by the tube. We may use the
spark transformer for a source of high

voltage for plate supply, and the tuned
circuits of the spark set for the closed
circuit system, or we may use the spark
transformer alone for the source of high
potential, and switch over from tube to
spark at will, and thus use both systems
of transmission. As the motor-generator
gives alternating current, which s
usually 500 cycles frequency, the result.
ant signal may be either received as an
[. C. W.or C. W.signal as desired.
Fig. 2 shows the fundamental circuit
for such a converted spark set. The con-
trol key is placed in the primary of the
spark transformer. The outer terminals
of the secondary are connected to the
plates of the vacuum tubes, through radio
frequency chokes, which keep the oscil-

|
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Fig. 2. Circutt Diagram of Conaerted Spark Set
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T;l!f'l;lk!ﬂ Installation on “Shinyo Maru.”
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lating currents from reaching the trans-
former secondary. A mid-tap from the
secondzry is connected to the filaments.
The plates are connected through a pair
of blocking condensers, to the closed cir
cuit.  The grids are connected in paral-
lel, through a coupling condenser, to
the same tuned or “tank’ circuit which
ts roughly tuned by taps, and accurately
by a variometer. This is coupled to the
radiating system, which also contains a
resonating variometer. These variom-
eters are not always used, tuning being
accomplished by a simple variation of
clips on the inductor, and by the original
sliding arm on the antenna loading coil.
Owing to the very poor voltage regula-
tion of the 500 cyele machine, which
often drops as much as 50% when the
key is closed, it is not possible to oper-
ate the fhlaments satisfactorily from this
source.  So a small rotary converter,
is provided to supply 77 volts 30 cycles
a.c., for filament heating.

Various sizes and types of these tube
sets are built by the Radio Corporation,
starting with a simple affair using one
master oscillator tube, of 50 watts ca-
pacity, and two tubes of the same size
as amplifiers; to the large sets, rated at
1000 watts antenna input, which were
first marketed as combination C\V, ICW
and telephone transmitters, but which

Conaverted Spark Transmitter on “Manoa.”

are now being converted to CW and
ICW forms of transmission only. Equip-

-

Federal Spark (on right) and Arci(on left) Transmitters on “Admiral Fiske,”

with Arc Converter at Extreme Left.
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ments are built which will fit, panel for
panel, with the Marconi Company’s }%3
and 2 k.w. spark sets, thus converting
them into tube transmitters, or, if de-
sired, the spark sets may be left intact,
and the tube attachment installed adjac
ent thereto.

As a contrast to the development in
the United States, there is also shown a
picture of a tube installation by the Tele-
funken Co., of Berlin, on Japanese and
other foreign vessels. The source of
power is a spark transformer, with a
split secondary similar to the Radio Cor-
poration’s converted sets. But the high
voltage alternating current is rectified to
direct by two element rectifier tubes, and
then filtered and led to the oscillator
tube which is coupled to the antenna
system through a condenser as shown in
Fig. 3. The same inductor serves for
the antenna and plate circuits. A vari-
ometer is included in the antenna for
tuning. A variometer, used as a ‘“‘grid
tickler,” is connected in the ground cir-
cuit to provide power for the operation
of the grid circuit. Keying is accom-
plished by breaking the low potential 500
cycle supply, with the usual telegraph
key, but as this is behind the filter, a
rather sluggish signal may result in some
cases. ‘The tubes are rather larger than
those used in American equipments, as
they are rated at 3 k.w. inpyt to the
plate, at about 6000 volts. The use of
the direct coupled system does not seem
desirable, as any change of the relative
position of the ship and the water, or of
the antenna, if it is not tightly stretched,
will result in a signal that “wabbles,”
and 1s hard to read.

The modern Federal arc C.W. set re-

(Continued on Page 82)
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Long May It Wave

By Keith LaBar

Illustrated by Louis McManus

meet quite so regularly as wave mo-

tion. In the realm of physics and
even in our everyday lives, it is so com-
mon that it attracts little attention.
This is curious. That we should find
inert matter vibrating either singly or in
chunks at sometimes enormous speeds
and should observe human beings doing
likewise is, without a doubt, more than
curious. It needs our investigation.

One might reason that everything is
influenced by some simple physical law,
and such, indeed, is the fact. The
mathematician has analyzed it quite com-
pletely and with a handful of sines and
cosines and queer figures has the whole
history of a wave spread out before him,
giving a better perspective than perhaps
have you or I. But do not lose hope.

The commonest type of wave is the
sine wave. Every wave form possible
may be reselved or separated into its
equivalent In sine waves, of varying
wavelengths and strengths. You, frisk-
ing about in either the ocean or the bath
tub, have observed these waves. Look
at the shape as given in the picture of a
sine wave.

But we must back up a trifle. Before
there is a wave, there must be something
causing these waves. A particle or ob-
ject moving in a medium gives waves in
that medium. A telephone receiver dia-
phragm vibrating in the air gives air
waves. A dancer also produces air
waves, but of such a low frequency that
they are undetected.

A mass, moving in a suitable medium
in simple harmonic motion, produces per-
fect sine waves. And to vibrate, there
must be, beside mere mass, another prop-
erty, elasticity. ‘This may be a property
of the mass, as in the case of a bell or
rubber band, or it may merely be a force
operating on the mass, tending to bring
it back to normal position. . Gravity is
an example of such a force.

We have, then, a body acted on by an
elastic force, tending to bring the body
back to its original position. This force
is usually proportional to the distance
the body is moved or squeezed out of
shape. Twice the load on a spring
causes it to stretch twice as much. This
uniformity is a property of many things.
You recognize it instinctively when try-
ing to pull a bent fender back into shape.

Bend a clock spring out of shape. It
springs back, goes too far, springs back
the other way, reverses, and keeps it up
until friction causes the vibrations to die
out. Friction is 2 combined curse and
blessing in this matter. Electrical fric-

IN ALL the world there is n'othing we

tion, in the form of resistance, uses up
our perfectly good power. If we had
no friction the aforementioned dancer
theoretically could, by being elastic and
by keeping all muscles tense, start danc-
ing and after slight work to get herself
started, keep on continuously without
further expenditure of energy, though at
slower speed, owing to other physical
laws entering into the case.

The greater the restoring force and
the smaller the mass, the higher is the
rate of vibration. Is it not directly pro-
portional ; it is proportional to the square
root of the two quantities. Four times
the restoring force gives a speed twice as
great and so on.

Let us apply this unsurprising fact to
radio circuits. ‘The inductance is the
electrical mass, and the electrical elas-
ticity is a property of the condenser, the
smaller condenser giving the greatest
elasticity, though, like a stiff spring.
You all know that for the high frequen-
cies or short waves it is necessary to use
small coils and small condensers. And
that resistance introduced into the circuit
will snuff out wave motion even before
it has a chance to start.

The philosopher can use these princi-
ples to advantage. Referring to the pres-
ent tendency of the world today in the
direction of jazz, some features check so
well with the theory of simple harmonic
motion that it is worth while to mention
them. Back in the good old days of
long ago it was no crime to be plump.
Came with plumpness, as the title writ-
ers say, a lessening of physical energy.
For who troubled to exercise?

With the day of the thin, automatic-
ally came jazz. Now the speed of jazz
is approximately double that of the dance
music of the dear, dead days. Since fre-
quency is proportional to the square root
of restoring force divided by mass, we
see that the ratio of pep to girl has to
increase four times. Assuming that the
average weight is two-thirds of what it
was back in the beefy days, then the

Ratio of Pep to Girl I'ncreased Four Times
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girls nowadays are two and 2 thirds times
as strong. This shows the power of
mathematics in solving the questions of
the day.

Simple harmonic motion is related to
the circle in a simple manner and it is
from a study of the circle that the mathe-
matician gets a start. You are familiar
with the motion of the pistons on your
car or the piston on a locomotive. From
a complete stop at each end of the jour-
ney, speed is acquired until the half way
position is passed, and from there the
speed decreases to a full stop. And all
the time the circle of reference is turn-
ing at a constant speed.

If we chart the progress, in one direc-
tion, of a point on the circumference of
a whee] turning with constant speed we
obtain the result shown in the diagram, -

a\
BN Avanv;

Generation of a Sine Wave

which is a pictorial record of the dis-
tance the point has wandered above or
below the horizontal line.

This being a little difficult to mterprct
at a glance, it might be well to glance
at the three cylinder arrangement shown.
With the shaft turning at a constant
speed, we have three objects moving in
simple harmonic motion. Attached to
wires they would produce in them the
familiar waves. These waves will be
one-third of a wavelength apart. Tech-
nically, they are 120 degrees apart.

This is the angle through which the

Three Objects in Simple Harmonic Motion.

circle of reference has turned. It goes
to 180 degrees and then starts over again.
If one wave has started and another one
starts after it, the second point on the
circumference of the circle lags behind
the first by a definite amount. This
amount 1s expressed in angular measure.
In the case of alternating current with
current lagging behind voltage or
the other way around this angle is
called the phase angle. If the phase
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angle is large the power company gets
~worried, as it means lots of amperes and
lots of volts, but not much power being
clocked up in the meter. And lots of
amperes means lots of power lost in
heat losses, power that the meter de-
clines to register.

This illustration shows the exact state
of affairs in three-phase alternating cur-
rent, the -potential between any two
wires being the difference in altitude of
two pistons. You can see that the rela-
tion between any two is the same. That
is, with three wires, there might be a
pressure of 110 volts between any two,
a rather puzzling thing when first in-
troduced to it.

Simple harmonic motion and the effect,
wave motion, are used quite interchange-
ably in popular usage of the day. We
speak of a wave of laughter, a wave of
crime, a hot wave. Yet there is no con-
tinued wave motion. It is merely a peri-
odic variation in simple harmonic mo-
tion.  This variation may take a half
century or more to even come to a maxi-
mum.

Beneficent ws. Disastrous Effects of Simple
Harmonic Motion.

Light -and radio waves are waves in
the ether. An intermittent battle is
aow being waged as to whether there is
any ether. Anyway, we must not think
of ether as soft of an elastic jelly (ac-
cording to one writer) but rather it is
the seat of electrical and mechanical
forces and knowing the laws of these
forces is all we need to know.

A radio or. light wave is an electro-
magnetic wave, and consists of two com-
ponents, an alternating electric field and
an alternating magnetic force. A radio
wave as it leaves the transmitting station,
has the electric vibrations perpendicular
to the earth’s surface and the magnetic
component parallel to it. A horizontal
antenna will be best for receiving these
wvaves. Radio waves, notably the very
short waves, tend to get twisted after
traveling. Technically, we would sav
that the plane of polarization has been
rotated.

If a strong radio wave, as it leaves
the station, were to pass a body with an
electric charge on it, the body would
tend to vibrate up and down, while a
magnetic pole would tend to vibrate hori-
zontally. For this reason we speak of
the wave having two components. But
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there are not two waves. It is two ways
of saying the same thing. All the energy
can be expressed in electromagnetic units
or electrostatic units. From the very
nature of electrical phenomena they can-
not be separated. Any varying magnetic
field will cause a charged body to move
at right angles to it. This right angle
business holds for many electrical laws
and gives rise to right hand rules and
left hand rules for generators and mo-
tors, none of which are ever remembered.

Light waves are not polarized. The
electric vibrations are not all in one
plane, as in the case of radio waves, but
are in all planes perpendicular to the
direction they are traveling. Polarized
light can be obtained by passing it
through various crystals or reflecting it
from glass or other surfaces at a certain
angle. T'he light of the moon is par-
tially polarized and seems to have an
cffect on the growth of plants.

A hurried glimpse of the wave spec-
trum might not be amiss. The shortest
are the cosmic rays discovered a short
time ago. Coming up the scale are the
various rays from radium and the X-rays.
These are *“‘hard” rays and penetrate
even lead. An imperfectly explored gap
to the ultra violet light waves with a
wavelength of .00000002 meters. Visible
light ranges from .00000035 to .000007
meters, a mere two octaves. LExpressed
in frequency, a deep red object is send-
ing out four hundred million million vi-
brations a second, while the violet is 800.
Photographic plate can be made sensitive
by dyeing to infra red and ultra violet.

Past the red comes heat, still imper-
fectly explored, and then radio waves.
The shortest radio waves produced, one
hundredth of a meter, are thousands of
times larger than the red light waves.
Plentv of room for experimentation.
Radio waves then run up to 30,000 met-
ers, but at that enormous wavelength the
frequency is so low they can be received
on an ordinary amplifving transformer
attached between aerial and ground.
Listen to the power hum received this
way. If our ears were sensitive to radio
waves, life in a city would be one con-
tinuous hum.

Our ears are sensitive to vibrations in
the air of from 30 to 3000 vibrations a
second, 10 octaves. Waves have been
generated in air of a frequency of 100,-
000 to 400,000 per second, which is two
or three octaves above the highest note
heard.

They are generated by electrical exci-
tation of a plate cut from a quartz crys-
tal. In water, they are less than one-
half inch long and travel faster than in
air.  When a beam of these rays is di-
rected to the surface of water the water
heaps up in a mound and becomes heated.
Small fish and organisms are killed in
less than a minute, so on a small scale at
least, there has really been discovered
the death wave.
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Tabulation of Etherial Waves

OCTAVES IYZ;};?“ Rapio Waves
Meters (M)
25600
fgggg Trans-ocean radio
;ggg Used by large ships
9 .
600 Used by small ships
400 Broad .
200 roadcasting
Broadcasting, ama-
200 teur, and commer-
12.5 cial. -
HerTZIAN WAVES
Meters (M.)
12,5
1.5 Chiefly used by Hertz,
13 Millimeters. Now being invaded
(m.m.) by amateurs.
780
6.5
4 Shortest Hertzian
wave produced by
Lampa (1897)
3.25 Shortest Hertzian
3 wave measured by
Rhigi.
SLIGHTLY EXPLORED
REecton
Microns
1625
3 812.5 Long heat waves in
406.25 this region received
on radio receivers.
No practical use has
been found for this
region. -
INFRA-RED, OR DARK
Heatr WAvVEs
Microns
343 Limit of heat rays
measured by Ru-
bens and Bazzone
(1911)
67 Limit reached by
Rubens and Nichols
in 1897-1898
30 | Heat waves radiating
from the earth
25 Sylvine in their plates
becomes opaque
9 20 Rock salt begins to
transmit
15 Langley’s longest
measured heat
waves
11 Fluor spar in thin
plates becomes
opaque
5.5 Limit of heat rays
mapped by Langley
2.7 Photographed by
Abney 1885
.8 Extreme red some-
Wi times visible to
acute vision.
VISIBLE SPECTRUM
Angstroms
(A)
6700 Limit of perception of
red to average eye.
6500 Red
. 5830 Orange
NEARLY | 5519 Yellow
1 5120 Green
4750 Peacock
4490 Blue
4004 Violet
3900 Limit of perception of
violet to the
average eye.
3600 Extreme limit of acute

vision.
(Continued on Page 78)
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The New Inverse Duplex System

Preliminary Data for Modernized Circuit Using Four Tubes to Give Two
Stages of Tuned R. F., Detector, and Three Audio

HE need for greater selectivity

sver the entire range of broadcast

wavelengths and for better audio
quality than were obtainable with the
original inverse duplex circuit as de-
scribed by M. B. Sleeper in January,
1924, RADIO, has resulted in a com-
plete new design which brings it up-to-
date in every detail. This modernized
design is based upon a long series of
laboratory tests which have resulted in
a single control instrument of the most
efhicient type.

These improvements can be best un-
derstood by tracing through the revised
circuit diagram as shown in Fig. 1. The
incoming radio energy is picked up by
the antenna 4 and discharged to the
ground through the tapped primary coil
3J2. The energy induced in the second-
ary winding 90 of the first radio fre-
quency coil is tuned by a variable con-
denser and delivered directly to the grid
of the first tube and to its negative fila-
ment through a .00025 mfd. by-pass con-
denser. Here it is amplified by the No.
| tube and passed into the primary 9 of
the second r.f. coil, thence back to the
positive filament of the No. 1 tube via
the .001 mfd. condenser.

This amplified r.f. energy is then in-
duced into the secondary winding 90 of
the second r.f. coil, where it is tuned
and applied to the grid of the No. 2
tube and to the filament through the
00025 mfd. by-pass condenser. Here
it is again amplified, this time by the No.
2 tube, and then passed on through the

By David Grimes

primary 9 of the third r.f. coil, and back
to the filament through the .001 mfd.
by-pass condenser. From the primary of
the third r.f. coil, it is induced into its
secondary 90, where it is tuned and ap-
plied across the grid and filament of the
detector tube No. 3 through the grid
condenser and grid leak.

The radio energy is rectified and
changed to audio energy in the detector
tube in the usual manner. The audio
energy travels through the primary of
the first audio coupling, which is a 2 to 1
step up ratio transformer. It is then
induced into the secondary winding of
this audio transformer and fed to the
grid of the No. 2 tube through the sec-
ondary 90 of the second r.f. coil. The
.00025 mfd. by-pass condenser is so
small that the audio currents cannot
reach the filament by that path. The
250,000 ohm straightline volume control
potentiometer regulates the amount of
audio energy reaching the grid and fila-
ment of the first audio amplifying tube
(No. 2).

The audio energy is next amplified in
the No. 2 tube and is passed on through
the primary 9 of the third r.f. coil, down
through the r.f. choke, on through the
0.1 mfd. condenser to the grid of the
No. 1 tube, by passing through second-
ary 90 of the first r.f. coil. The .001
mfd. by-pass condenser in the plate cir-
cuit of tube No. 2 is so small that no
appreciable quantity of audio energy will
escape through it to the filament, before
passing on through the proper audio cir-

cuit. The r.f. choke, which will be ex-
plained in greater detail later, offers no
objection to the passing of the audio
energy through it.

The 0.1 mfd. fixed condenser is a
part of the apparatus comprising a so-
called resistance coupling unit. The 1
megohm resistance is the grid resistance
and the 24000 ohm unit is the plate re-
sistance. ‘The special features of this re-
sistance coupling will be explained in de-
tail later,

The audio energy reaching the grid
of the No. 1 tube is here amplified and
passed on through the primary 9 of the
second r.f. coil and down through the
primary of the 6-1 step-up ratio audio
transformer used in the 3rd audio stage.
The action of the .001 mfd. by-pass con-
denser in the plate circuit of the No. 1
tube is the same as the one in the plate
circuit of the No. 2 tube. All of these
by-pass condensers will allow radio fre-
quency to pass through them with little
or no objection but will not permit audio
currents to go through them. The
.00025 mfd. by-pass condensers in the
grid circuits of the No. 1 and No. 2
tubes act in the same manner and for
the same purpose.

The audio energy in the primary of
the third audio coupling is induced into
the secondary of this 6 to 1 ratio trans-
former and is then applied to the grid
and filament of the last power stage.

It will be noted that the plate of the
power tube is supplied with direct cur-
rent through a 20 henry choke coil. This
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Circuit Diagram of Grimes New Inverse Dupléx Receiver.
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audio choke forces all of the audio energy
through the 1 mfd. fixed condenser, and
into the loud speaker. The Imfd. fixed
condenser, of course, does not permit the
direct plate current to flow through the
loud speaker. The audio choke is built
of fairly large wire to handle the plate
current without burning out, while most
loud speakers are not so built.  Inci-
dentally many reproducers are biased by
direct current flowing through their
field windings and if the polarity of the
speaker connections is not watched, the
current may be allowed to flow through
the speaker in the wrong direction, giv-
ing poor quality, reduced volume, and
eventually doing injury to the magnets.

By following the circuit through, as
above, 1t will be scen that there are
two stages of tuned radio frequency, a
tube detector, and three stages of audio
frequency amplification.  Furthermore,
it will be noted that the No. 1 tube is
the first radio amplifier and is also the
second audio amplitier, performing both
functions simultancously. The No. 2
tube 1s the second radio amplifier and
is the first audio amplifier at the same
time. ‘The power stage is reserved en
tirely for audio power and of course, the
detector is used only for its rectifving
action. The radio energy thus passes
into the Ist, 2nd, and 3rd tubes, 1s rec-
tified, and the audio energy then passes
through the same tubes in the reverse
sequence, by going through the 2nd and
then the 1Ist tube. “The reversed sec-
ond sequence is the distinguishing char-
acteristic of inverse duplexing. 1t is to

be in no way confused with a reflexing
scheme which attempts to go back
through the tubes in the sequence where
the Ist radio tube is also the Ist audio,
etc. The two systems and their differ-
ences are clearly shown in the schematic
sketch of Fig. 2. The numerous advan-
tages of the inverse duplex system over

quality stations, the new UX-171,
CX-371 power tube is to be employed,
especially when connecting the set to a
good cone type speaker. If most of the
stations to be heard are a moderate dis-
tance away, the UX-112 can be used.
It has a slightly higher amplifying fac-
tor than the UX-171 and is therefore
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Fig 2. Comparison of Straight Reflex avith Inverse Duplex System.

straight reflexing will be technically dis-
cussed and data presented in the form
of curves, later in these articles.

The bhest tubes for the duplex or radio
frequency  stages are the UX-201A,
CX301A type and the new UX-200A,
CX-300A tube is to be used for the de-

tector.  For best results on nearby good

better on the weaker stations.

The B potential supply for the set
should deliver 135 volts, 90 volts, and
22 volts. T'he filaments of this model
require 6 volts supplied by either a stor-
age battery or trickle charger. The B
battery may be cither dry cells, storage

(Continued on Page ‘9,34')
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The Counterphase Power Six

Constructional Details for an Improved Six-Tube Set

By G. M. Best

NE of the most interesting circuits
O of the 1925-26 radio season was
the Counterphase, which consisted
of a three stage tuned r.f. amplifier with-
out elaborate shielding, detector, and two
stages of audio, so arranged as to be
easy of assembly and wiring. Experience
has developed several improvements in
the radio and audio frequency ends of the
circuit so as to give greater volume and
better tone quality, as well as to facilitate
tuning.

Fig. 1 is the new schematic wiring
diagram. The principal change is the
supply of plate voltage for the three r.f.
amplifier tubes through a system of r.f.
chokes, so that the radio frequency com-
ponent in the plate circuit of each tube
is kept out of the B Dbattery circuit, and
passes through a bypass condenser and
the primary of the r.f. transformer, back
to the filament of the tube. This is com-

BIRF

Rear View of Completed Set.

monly called impedance coupling, and is
widely used in audio frequency amplifier
circuits.

Fig. 2 shows the arrangement of the
choke and bypass condenser for one r.f.
stage. The plate current for the tube
passes through the r.f. choke, which has
a high impedance to r.f. currents but low
resistance to direct current. The plate
current cannot pass through the primary

N NEUT. CONDENSER

Fig. 2. Method of Coupling RF. Amplifier
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Fig. 3. Pictorial Wiring Diagram of Counterphase Receiver.

it the rf. transtoriner, as is customary in
mnost circuits, due to the bypass condenser,
which 1s of large enough capacity to
cause practically no impedance to radio
frequency, but of course is an open cir-
cuit for direct current. This system
greatly reduces the tendency of the r.f.
stages to oscillate, and with an excellent
system of ncutralization, employing im-
proved neutralizing condensers, it is easy
to adjust the r.f. amplifier so that it will
not oscillate, and yet is very sensitive.
The r.f. tubes all employ a C battery,
thus reducing the plate current drain of
the set, and further stabilizing the r.f.
amplifiers. A power tube has been in-
stalled in the last stage of audio, with
proper B and C batteries, increasing the
possible power output over that obtain-
able with the ordinary A4 tube. For the
benefit of those who are interested in con-
structing the receiver, a list of parts is
given, together with a panel layout and
pictorial wiring diagram. Fig. 3 is iden-
tical in circuit with Fig. 1, but shows the
wctual layout of apparatus on the base-
board and panel, and at the same time
gives the necessary connections for those
who cannot read schematic wiring dia-
grams. The panel drilling dimensions are
civen in Fig. 4, or the panel can be
vbtained already drilled and engraved.

It is best to make all the connections
between the various parts on the base-
board first, mounting the panel after they
are finished. Use a good grade of No. 14
tinned bus wire, preferably insulated,
and solder all connections. A good order
to follow in wiring the set is to first
wire the positive and negative filament
leads complete, to the six sockets. Then
complete all connections between the r.f.
chokes, transformers, neutralizing con-
densers and resistances, after which the
panel should be fastened to the base-
board. Then connect the filament cir-
cuit to the tilament rheostat and filament
switch, and back to the binding post strip
or batterv cable terminal. Next connect
the 500,000 ohm variable resistor on the
panel, to the r.f. circuit, and wire in the
two tuning controls. Connect the audio
transformers to the panel jacks as desig-
nated in the diagram, and bring out flexi-
ble leads for the C battery connections.
The latter may be placed at the left
end of the baseboard, looking at the set
from the rear, or they may be placed
outside the set, as their circuits are
bypassed with condensers and no trouble
will result from long C battery leads.

After all connections are made, and
the battery circuits tested to make sure

that there are no short circuits, the set
is ready for adjustment of the tuning
controls. Place all tubes in their sockets
and turn on the filament switch, adjust-
ing the filament voltage to 5 volts, if a
voltmeter is handy, or if not, cutting in
a small amount of resistance in the 3 ohm
rheostat. Adjust all neutralizing con-
densers so that the movable plate is half
way down. Tune in a station of mod-
crate power to exact resonance on both
dials, using the small trimmer condensers
to obtain fine adjustment. Adjust the
500,000 ohm volume contro] to give the
greatest volume without oscillation or
squealing in the loudspeaker, which
means the point where no whistling will
be heard when the dials are rotated back
and forth across the signal. Place a small
piece of paper over the positive 4 spring
of the third r.f. tube socket, so that the
tube filament does not light. The signal
will no doubt still be heard, and the
neutralizing condenser should now be
adiusted back and forth with a small
screwdriver, until the signal becomes
weaker, or disappears altogether. Now
retune the right hand dial for the loudest
signal, and again adjust the neutralizing
condenser for minimum signal. If it can
be tuned out entirely the correct adjust-
(Continued on Page 94)
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slim shoulders and, with a quick

thrust of long nervous fingers,
pushed back a curly red pompadour. His
freckled face was flushed, and his brown
eyes glowed with enthusiasm.

“Listen to that, Uncle Jake! I've
’ve got KFI, Los Angeles. No ground
either, just this loop aerial.”

“Humph!” growled old Jake Mason,
a typical desert rat, “I thought, from all
the shrieks and groans and howls I heard
a few minutes ago, you must ov got
tuned in on Hades.”

Philip laughed, but he felt a little
hurt. He had worked so hard on his
old radio set; re-wiring, soldering, in-
stalling tubes and transformers, trying
this and that “hook-up” to bring into
this lonely place, away out on the Colo-
rado desert, the beloved voices of radio
land. Now that he had succeeded, he
wanted some one to rejoice with him,
But crochety old Jake Mason, lover of
silence and solitude, did not take kindly
to the advent of his nephew and the lat-
ter’s radio set.

“Desert ain’t no place fer company,”
he grumbled to himself, “An’ my kind
of grub ain’t no ways good fer a person
with a delecate stummick. An’ the kid’s

PHILIP McCALL straightened his

In the middle of a word he spread his arms on the table and dropped his ) o R

Direct Action

By G. . Weight

used to things so tarnation clean around
home, he can’t leave my things alone
the way they be. Gets plumb on my
nerves, too, gassin’ all the time, er else
squawkin’ that old radio.”

Only at the earnest solicitation of
Philip’s mother, who was Jake’s sister,
had the old man extended a grudging
hospitality to the lad, whose lungs had
been left in bad shape by an attack of
pneumonia. For six weeks, now, Philip
had shared his uncle’s bachelor quarters,
and if he got on the old man’s nerves,
the feeling was mutual.

Having reluctantly dis-connected the
maligned radio set, Philip made a val-
jant attempt to carry on a conversation
with his uncle. But old Jake, as usual,
doled out his words as if they were dol-
lars.

“Have any luck today, Uncle Jake?”

“Pretty good, lots of color.”

“Can’t I go with you tomorrow ?”

l‘No !’)

After a short silence Philip tried once
more.

“Will they ever open the mine again ?”

“Maybe.” g

“If you should pick up the vein that
you say pinched out, would some of it
belong to the company ?”
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“No. I'm workin’ my own ground.”

“What would happen if you didn’t
do the assessment work on the company’s
claims?”

“Nothin" unless someone came along
and jumped em.”

“Can’t I help vou do it, Uncle Jake?
You said when I first came, that it would
have to be done soon.”

Old Jake laid down the paper he was
reading, and glared at his nephew.

“Brick,” he said wrathfully, “you jest
better tend to yer own business of get-
tin’ well, and let me tend to mine.”

Philip didn’t know that a guilty con-
science prompted that harsh answer.
The assessment work should have been
finished ; but Jake Mason, hopeless vic-
tim of gold fever, had neglected the
work for which he was paid because,
having found signs of gold, he was fever-
ishly digging on his own holdings.

Chagrined and angry, the boy went
out on the porch and threw himself
down in an old hammock, made of bar-
rel staves.

The old crab is worse than no com-
pany, he thought, and this old place is
worse than bare desert. I could stand
the sand, and the heat, and the silence
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but these spooky old empty shacks give
me the heeby-jecbys.

T'he place, literally a dead town, was
unspeakably desolate and ghostly under
the desert moon.  About two score un-
painted frame buildings sprawled along
the single street.  Some had broken win-
dows and warped doors, some sagging
roofs and bulging sides, some completely
collapsed, were a mass of wreckage. A
four-foot board sidewalk, about every
third board missing, the remainder half
covered with drifted sand, added its bit
to the dreary ensemble. Looming huge
in the moonlight, hugging the black
rocky side of a hill whose base was liter-
ally honeycombed with shafts and tun-
nels, was the old stamp mill. "This mill
and the small cottage occupied by Jake
Mason, caretaker, were the only build-
ings  which had escaped encroaching
ruin,

Philip had never been so poignantly
lonely in all his sixteen vears. In spite
of his best efforts, home memories came
crowding in.  Way back in Los Angeles
the boys would be playing tennis out on
the old playground; or perhaps they
would be in the good natured jostling
crowd around the box office of a popular
movie; or maybe someone would be giv-
ing a party. Lights! Life! Laughter!
Here — ghostly moonlight, deserted
shacks and, away out on the mesa, the
shrill lament of a lone coyote!

Philip grinned wryly as he listened.
“Them thar’s my sentiments tew, old
chap,” he muttered; “You express ‘em
better than I could myself. Well, got
to keep a stiff upper lip. Guess | might
as well turn in.”

Phil slept on a cot in the living room.
The light was out when he went in.
“Wouldn't have hurt him to leave it
burning. He must be in a sweet humor
tonight,” grumbled the lad under his
breath. As he fumbled on the table for
a match his hand struck a hard object
which rolled to the floor with a thud.
When he had lighted the candle and
looked to see what had fallen, he barely
suppressed a vell. There on the floor,
grinning horribly up at him was a human
skull!

“He did that on purpose, the old pi-
rate!” gritted Phil between clenched
teeth.  “I knew he had that old Indian
skull, said he dug it up in one of his tun-
nels, but it scared me just the same. I
don’t think much of his brand of humor.”

When the boy was ready for bed. and
had put out the light, the wonderful
moonlight drew him to the window.

“Almost as bright as day,” he thought,
“I belicve T could see to read by this
light. What the dickens? 1 must be
seeing things! Did I see him, or didn’t
1?2 I don’t see what a man would be
doing hanging around that old shack.
Ought T to wake Uncle Jake and tell
him?  Just get cussed out if I did, I
suppose.  I'll tell him in the morning.
Omygosh!  What a night of alar-ums!
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[ won't sleep a wink.” He was asleep,
however, almost as soon as he touched
the bed.

A vigorous yank on his big toe awak-
ened him.

“Hey Brick! Brick! Goin’ to sleep all
day? I've et already. Left a snack fer
vou out on the stove. An’ say, I'll get
supper tonight. "I'hem biscuit yvou made
last night would take the old stamp mill
to grind them up.”

“Brick” vawned and stretched luxur-
iously.  The desert air had begun its
work of healing. He felt “keen” this
morning.  His grouch of the night be-
fore had vanished. His heart warmed
to the grim old man as he watched him
striding stiffly out to his daily battle
with the desert for its hidden gold.

Philip was so constituted that he must
talk; so as he arranged his breakfast on
the little rough board table, which he
had covered with a clean flour sack, he
talked to himself.

“Poor old duffer! His heart’s all
right.  He’s just lived out here among
the cactus so long that he has turned into
a sort of cactus himself. Mighty decent
of him to have me here at all. Yes, sir,
it’s mighty decent of him; and in lots of
ways he’s pretty darned good to me.”
He smiled as he thought of the day his
uncle had led him out to a big pile of
“tailings” and showed him how to use
a dry washer.

“I don’t want vou taggin’ round after
me the hull time,” Jake stated quite
frankly.  “l just can’t work with so
much chinnin’ goin’ on.  “This will give
vou something to do. T'here’s quite a
lot of free gold left in this dirt. Some-
day they’ll bring new machinery in here,
an’ work it over, | reckon.”

So Philip had spent much of his time
working at the old dump, and was the
proud possessor of a small “poke” of
vellow gold dust mixed with some flake
gold and a few tiny nuggets.

After breakfast he went out to begin
his day’s labor. But this morning he
did not work long. As he rocked the
old washer back and forth, he had an
uncanny feeling of being watched. A
disturbing thought struck him. He had
forgotten to tell his uncle about the man
he saw, or thought he saw, the night be-
fore. Knowing that the caretaker’s first
duty was to keep trespassers away he
felt uneasy. He debated with himself;

“Ought I to go after Uncle Jake and
tell him? Tell him what? A vague
tale of a shadow in the moonlight? No.”
He must have something more definite
than that before he disturbed the iras-
cible old man. But a sort of sixth
sense warned the boy that trouble was
afoot. The day dragged slowly as he
puttered about the house. He got out an
old Colts revolver and strapped it on in
true Western style. He had spent some
time in target practice. He regretted
that he had not spent more. He told
himself that he was a fool; that his fears
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were groundless.  Still it was with a
feeling of relief that he saw his uncle
coming home, early in the afternoon.
But the feeling was short lived, for he
soon saw that something was wrong.
The old man staggered as he walked, he
stumbled and almost fell.

“What’s the matter, Uncle Jake?”
Phil called as he ran to meet him.

“P've struck it, Brick! I've picked up
the vein!” the old man shouted. Then
he pitched forward on his face.

Philip’s first thought was that his
uncle was dead, but he soon found that
he had only fainted.

“I'm sure glad that I had that train-
ing with the Boy Scouts,” he thought,
as he got the slight old man on to his
back, and carried him into the house,
where he applied first aid treatment. The
patient soon regained consciousness, but
he was weak and shaky, with a blinding
headache.

“I got so excited when I uncovered
that vein that ¥ dug in too hard fer sich
a hot day,” he said. “I’ll be all right
when it gets a little cooler.”

But Philip was not so sure. The old
man was burning up with fever. He
slept uneasily, and muttered crazily to
himself, always about the gold. All
through the afternoon Phil applied
cloths, soaked in cold water from the
Mexican olla, to the invalid’s head, and
gave him the simple remedies he had at
hand. Toward evening Jake became
quiet, and his sleep seemed more natural.,
Phil, much relieved, stood at a western
window watching the glorious spectacle
of a desert sunset. He remained there,
completely absorbed, until the marvelous

colors had faded and dusk had fallen.

As his mind came back to material
things it registered a flare of light in the
shack at the end of the street. The old
uneasiness, forgotten in the stress of his
uncle’s illness, returned.

“There’s something rotten in Czecho
Slovakia,” he muttered. “That was
the flare of a match. That fellow is
still there, and he has no business there.
No use to tell Uncle Jake, he couldn’t
do anything, and it would only worry
him.”

He finally decided to investigate for
himself. It might be a dangerous thing
to disturb the intruder; so he slipped
cautiously from house to house, hugging
the shadows. When he neared his ob-
jective, he dropped to his hands and
knees, and slowly, silently approached,
until he crouched just under the broken
window behind which he had seen the
light. He could hear voices, one harsh
and bullying, the other nasal and whin-
ing. He of the harsh voice was doing
most of the talking;

“Better lay off that bottle,” he
growled. “We got to get out o’ here
by daylight tomorrer mornin’ an’ you'll
need what few brains you’ve got to drive
ver old fliver. You ain’t like me, I

(Continued on Page 62)
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The Infradyne Amplitier

An Interesting Account of Its Evolution and of the
Reasons for its Peculiar Design IFeatures

HE heart of the infradyne circuit
is the three stage tuned radio fre-
quency amplifier that operates on
86 meters and which is known as the
infradyne amplifier. The development of
this amplifier involved many months of
experimentation and a great deal of re-
search work before success was achieved.

The infradyne circuit consists of two
stages of radio frequency amplification at
the incoming frequency, a mixer tube,
three stage of radio frequency amplifica-
tion in the infradyne amplifier, a detector
and two stages of audio. The two stages
of amplification at the incoming fre-
quency are not particularly efficient, be-
cause of the fact that this part of the
circuit must be varied over the whole
waveband and it is almost impossible to
make an amplifier which will work efh-
ciently at all wavelengths between 200
and 550 meters. This input amplifier is
in the infradyne to increase its selectivity.
This throws the main burden of amplifi-
cation on the infradyne amplifier, and it
is therefore important that this be very
efficient, being comparable in efficiency to
the intermediate amplifier of a super-
heterodyne.

When we first started to develop this
circuit we did not know at what wave-
length it would be necessary to operate
the infradyne amplifier. Our first experi-
ment was performed using a neutrodyne
adjusted to 200 meters for the inter-
mediate frequency. This worked very
well, except that the resulting receiver
had a blank spot on the dials around 400
meters, the point at which the oscillator
and the incoming wave crossed each
other. From this experiment we readily
saw that the wavelength of the inter-
mediate amplifier would have to be less
than half of the lowest wavelength that
we desired to receive. As we wanted the
receiving set to be efhcient at 200 meters,
it meant that the intermediate amplifier
would have to operate at a wavelength
of less than 100. We therefore next
proceeded to reduce the wavelength of
the neutrodyne.

The reduction of the neutrodyne’s
wavelength was accomplished a little at
a time. A few turns would be removed
from each of the secondary coils and an
occasional turn from the primaries and
the neutralizing tap changed to a new
position before each test was made. In
this way the wavelength of the neutro-
dyne circuit was gradually reduced to
150 meters.

Up to this point the Infradyne cir-
cuit as a whole had operated very well,

By E. M. Sargen:t

exhibiting extreme selectivity combined
with good sensitivity. In fact, the only
drawbacks to the circuit in this form
were, first the blank spot on the dials at
twice the wavelength of the intermedi-
ate, and second the fact that the oscil-
lator was traveling through the broadcast
wave band. However, as soon as we
dropped below 150 meters the selectivity
of the circuit suddenly disappeared and
the whole infradyne was no more selec-
tive than a good two stage radio fre-
quency set operating on the main wave-
length. At first it was thought that this
decrease in selectivity might be a natur-
al process which was fundamental in the
set because of the fact that changing the
broadcast frequency to a higher one, ac-
cording to the selectivity formula, will
naturally broaden it. Investigation
proved that this was not the case, as our
loss of selectivity was entirely too sudden
and too great to be accounted for in this
way.

teristics than the circuit through the grid
to plate capacity of the tube and the pri-
mary of the next coil, the result was two
circuits of slightly different wavelength
reacting upon each other. The capacity
of the tuning condenser was no longer
high enough to ecliminate the effect of
these stray circuits and therefore the tun-
ing of the neutrodyne became much
broader as the wavelength was decreased.
Continued experiments indicated that
this circuit would not be suitable for the
extremely short wavelengths at which we
wanted to amplify.

Next the circuit shown in Fig. 2 was
tried. This is known as the bridge cir-
cuit. As the stray tuning circuit through
the grid to plate capacity is exactly coun-
terbalanced by the neutralizing capacity
it appeared that it would do everything
that was desired. A split condenser is re-
quired with the bridge circuit in order
to tap the center of capacity, but this split
can be obtained by two small fixed con-
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Fig. 1. Hazeltine Neutralizing Circuit.

Fig. 1 shows the circuit diagram of
the neutrodyne that was used in this ex-
periment as the intermediate amplifier.
As the wavelength of this neutrodyne
was dropped below 200 meters it was
necessary to maintain a high inductance
to capacity ratio in order to get good
amplification and by the time the wave-
length was reduced to 150 meters, the ca-
pacity of the shunt tuning condenser was
less than .00008 mfd. The neutraliz-
ing circuit through N, to the point B3,
on the coil and thence through the bot-
tom part of the coil to C, now began to
have a very definite effect on the tuning
of the neutrodyne. As this neutralizing
circuit was of slightly different charac-

densers connected in series and both of
these can be tuned by a single variable
condenser connected in parallel across
the two.

Substituting this bridge circuit for the
intermediate amplifier, we were able to
drop the wavelength to 90 meters, mean-
time of course, making the necessary
changes in the coils. However, as the
wavelength was dropped it became a
more and more difficult process to adjust
the circuit to neutralization. The tun-
ing condensers had a maximum capacity
of not over .00005 mfd. and the con-
densers used for neutralizing were one
third of this capacity. The neutraliz-
ing condensers then had a very pro-
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Fig. 2. Bridge Method of Neutralizing.
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aounved effect upon the tuning of the
circuit and it ook the services of a radio
expert to tell when these condensers were
adjusted at the neutralizing point. Any
adjusument of the neutralizing condens-
ers would stop wscillution because if they
were nut neutralized they would detune
the circuit enough w stop it and conse-
quently the resulting amplifier was u sev-
en control affair, which was impracucal,

4 in., the amplifier will lock up in uncon-
trollable oscillation.  The fixed conden-
sers must be mounted horizontally, be-
cause if they are turned up edgewise the
capacity between them will be great
enough to by-pass an appreciable part of
the high frequency energy. The circuit
as a whole must be laid out in such a
way that the easiest path for the high
trequency current to follow is along the
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Fiy 3 Cirvwrt Diagram of Infrudyne {mpliker U aus

After a great deal o1 eyperimentng
the circuit shown in Fig. 3. was devel-
oped.  This is the ircuit which is nuw
used in the infradvne ampliner unit In
the strict sense ot the word this 1s nut
2 neutralizing arcwe. Instead of neu-
trahizauiun  the cfficct of the ke ca
pacity is chumnated by 4 radio rrequenay
choke in the plate urcws. s radio
trequenay chube s also the priman ot
the next radio trequenay  fransturmer
I'he coupling betnween the ol and con
denser vireutt and the inpur or the tubes
v vanied rthrouzh o GS mtd cunden
st Decreasing this capaany decreascs
the wouphng 1o e punt st which o
allanions cease Lhs methad o1 stop
ping uscllation: o+ s cthoent that a ver.
large primar. w scaendany couphng an
the radiv rrequenay transturmer~ can be
ased wath the reecdt that a goed trans

fer of the npgnal energ. s obraned The
varaton v th cougling s, o doos
ot 2ot the sagnsd stren b b iperehy

stups the selt esmillation o1 the Girouie
Te also has the erecr o1 Sharpeming the
wuning of the Greeess s the damping et
Tee? of the tebe o T tuned Girowe o
@much less with ths connacnon

An cxammnation of big 3 would lead
w the commlusivn that the gnds ot the
rad s reequenay tulics are  wpen How
such b nut the caswe h(\.xu\‘ Juc 1,
datle l(iisrf '.‘uw;h the Col)

[ N o
Utiat
denrs the w ning o the tube saicos
and the rube bass sy well oy inade the
tube txclr enu gh o 2ed leak 1y present
o koo rhe tuhes 2t a cunctant gnid bias
Meas. rement ot the plate currer © drawn
by he tabes while i uperan o indiates
Myt yavoeles whadh
2 lcfisTie CUSNC

<ol buas s dhoue
sothe g oun the
27 wh (i the tubes am, Lin best

Av b beeny ~tated in pPrcywous attides
the tclative pusitions ot the parts i ths
amng !l ner play an unportant ast s
STy Phas o pn’.nu!ul\ truc ol the
et o u? the cals in 1ospent 1o that ot
It the tules are placed in the

peld 1 the cods even at a distance ot 3 1o

0 hr “ulees.

wites on which it s desired w have it
rravel

During the development of the infra-
dyvne amphfier 3U1-A tipe tubes were
used  The 995 were later substituted
because 1t was fuund that the amplifica-
uoen with cither tipe ut tube was the
same and the saving i filament current
with the W'y made it wurth while 1o use
the umall wubes  T'he difference in ca-
paaty between the 3ul A and the 99 1
nut cnuugh to make any difference in the
a0t o' amphncanoen that can he ob-
taincd

W hen the mirradyne amphines 15 used
i the regular 1en tube Infradyne cireun
the wire trom the plate uf the mver tube
tu the termngd marked “plate” on the
anphiner 1+ an %0 meter lead and cun-
scgienth should be run as short and di-
fed?l ay pu»lblt l‘hh lt‘.hj should be as
Tar away as pracuaable frum other me-
tal Coubiects @ utherwise some of the
hieh "requenay energy wall be by passed
tctute 1t enters the amphher  The -
t= “tance ot runming this lead in the nghy
wa. wall be readily understoed when it
> stated that a prece of shiclding 1 in.
long placed aruund this wire and ground-
cd will by pass the 8o meter input o the
amphiz 1w cffectineh that even a close-
L cvupled wavemcter cannut be heard
through i1

In wang clectne Jamps tor voltage cun-
trul tur batteny clumnators be sure tu
uw the cvact siee lamps speaified in the
ubLTtuctoens and no nut substitute other
szes as such lamps arc of such high 1e-
sistance that oven a change such as the
cubsitution of a 40 watt lamp where
the specications call for 2 S0 watt one
wall throw vour putennals hopelessly out
ut balance, and may destroy the efficient
e ration u! \uur sct.

Unaccuuntable nowes may  originate
trum high resistance ground cunnections.
It vou suspect such a thing, try a SO ft.
length ot ansulated wire as a counter-
potse.
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THE RADIO SEASONS

By C. SterLiNG GLEASON

ND it cometh to pass that once
Amure are gone the days of the

summer, and winter draweth
near. And our scribe sitteth himself
down and pondereth long and deeply,
and his musings follow this wise: The
year of radio divideth itself into four
seasons.

The first of these cometh with the
passing of summer and the approach of
autumn. The radio man sitteth before
his receptor, and listeneth desultorily to
what passeth upon the air, and lo! his
heart is gladdened and his pulse quickens.
for the static crasheth less loudly and
gone is the constant frying which drown-
eth the far distant signal. And there
remaineth but few of the violent noises
which of late so paineth his ear, but in-
stead is heard the live crackling which
indicateth that somewhere is life separ-
ated not by the impenetrable dead wall
of incessant static. And the fan of ra-
diocast heareth a far-off carrier wave
which pulsateth and straineth at the
bonds of summer; he sitteth patiently in
the hope of hearing pronounced the call
letters thereof, and trieth connecting
once more the long antenma, in the place
of the short indoor wire of the summer
months. And the ham in his shack tak-
eth the old “one-step” from the shelf
where it hath reposed during the long
months of summer, and connecteth it to
the detector, whereto he hath formerly
attached the ’phones because of the loud
ness of the static. And he beareth a
from afar the faint peepings of count-
less far-off cw's, and longeth mightily
for the return of the golden scason of
great distance. Even at sea doth the
cummercial op sense the pasing of the
dog days and curseth less fervently the
chance which hath given spark signals
the cunsistency of mush and the sem-
blance of static when received on an
oscillanng detector.

Now is begun an era of new life.
Evervwhere 15 heard the sound of the
dnlling of panels and the hiss of the
suldering iron. Once more the gather
ing customers bring gladness to the heart
of the radio dealer, and the cash register
is heard singing its jovful song. The
newspaper again printeth schedules of
distant stations, and on the news stands
appearcth the call-book and the log. The
perwodical of radio turneth from batteny
climinator and static eliminator o cir-
cuit tricks and distance dope. The ser
vice man droppeth many a gentle hint
as to rebuilding and remodeling, and
mentioneth casually the wonderful re-
sults neighbor Jones across the highway
enjoyeth from his rebuilt Dynaplex. ‘The
distance map is renewed, and the tube re-
juvenated. Once more the president
calleth together the radio club, and the
clubbouse is full to overflowing, so that
the davenport groaneth and the is
filled with many scap baves Wise

(Cantinuwed on Page §5)
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The Maze of Radio Patents

An Expert Opinion Concerning Tuned R. F., Grid Leak,
Regeneration, Superheterodyne, Tube and Other Patents

By Fohn Flam, Radio Patent Attorney

patent situation on radio material

and systems may seem to be of little
interest. Even if he infringes any of the
live patents, he realizes he can escape
responsibility. What self-respecting and
proud hunter of the lords of the jungle
would give attention to a mouse?

Yet, the general belief to the contrary
notwithstanding, the use or construction
by an individual for private use may be
an infringement of a patented scheme,
provided it is not an experimental use.
The immunity enjoyed by such a private
user is due to the impracticability of
spending time and money to stop him.
Furthermore most amateurs have suffi-
cient academic interest in the subject to
warrant a brief discourse on radio pat-
ents.

Although the Radio Corporation of
America controls a large number of pat-
ents, yet we find many competing manu-
facturers. who have a sure standing in
the field. Especially is this true in the
case of broadcast receiver set manufac-
turers. Undoubtedly some of them in-
fringe important patents; but still others
are entirely justified legally in all they
are doing. After all, no group or clique,
no matter how strong or influential, has
a monopoly on brains, inventive skill, and
enterprise.

The best example at the moment is
seen in the court decision involving the
Hazeltine neutrodyne patents. Hazel-
tine licenses were sued on a patent to
Rice owned by the General Electric Co.
and controlled by the Radio Corpora-
tion, on the ground that what Hazeltine
has done was a mere improvement on
Rice, and therefore subordinate to him.
The court however held otherwise, and
decided that Hazeltine’s schemes were
free of this charge of infringement. It
will be interesting to learn the outcome
of the appeal taken on this decision.

The “disinterested onlookers” prob-
ably feel glad at Hazeltine’s victory,
whether the decision was technically
sound or not, for Hazeltine at least
played a large part in popularizing radio
frequency amplification. The effect of
the decision is simply this—that Hazel-
tine’s licensees can continue to manufac-
ture neutrodynes without molestation
from the Rice patent.

Naturally the inquiry is put forth
whether radio frequency amplification by
itself is free from infringement; in other
words, are there not other patents that
would prevent the use of radio cascade
amplification? In this connection, it

TO the average radio amateur, the

must be borne in mind there are other
amplifier patents upon which the Radio
Corporation has already brought suit;
the most notable being the Alexanderson
patent 1,173,079, purporting to cover
tuned radio frequency amplification. A
decision on this patent by an eastern
court s expected shortly.

Although there is considerable doubt
about the validity of this patent, it can-
not be safely ignored by the manufac-
turer. The scheme shown in that patent
had widespread use, and if held valid in
court, would give its owners a whip hand
over a majority of set builders. The cir-
cuit in this patent shows the familiar
tuned grid circuit, applied to each radio
frequency amplifier in cascade.

At this stage the reader probably real-
izes that there are many hazards that a
manufacturer of radio sets must over-
come. It is foolish indeed to assume that
the expiration of such epoch making pat-
ents as the original De Forest audion
patents, leaves an opening for making
practical use of it without getting into
hot water. And even if the wise manu-
facturer makes no tubes but furnishes
only the “chassis,” he finds numerous cir-
cuit arrangements that must be avoided ;
at least until the corresponding patent
expires or is invalidated.

Leaving for “the moment the question
of amplification, how are the various de-
tection schemes covered? One of the
most interesting is the Langmuir grid
leak patent 1,282,439, upon which sev-
eral suits have already been started. It
purports to cover broadly the idea of
providing a high resistance path in the
input circuit of an audion to permit the
negative charge from the grid to leak off
slowly. Substantially the same scheme
is also covered in a De Forest patent,
and if the Langmuir patent will be held
invalid (as it very likely will be), the
De Forest patent must still have to be
coped with. In an eastern suit on Lang-
muir, much pertinent testimony was
taken to show that De Forest as well as
others, used the grid leak idea before
Langmuir’s invention date. There is a
possibility that grid leaks will be held to
be public property; but of course, we
must wait for the decision.

The process of litigating patents is a
long drawn out one, and it will prob-
ably be another few years before the de-
cisions on the scope and validity of all
the important ones will be crystallized.

In the meanwhile, the manufacturers

must size up the probabilities for them-
selves, and in many instances any of them
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may be made to sustain the burden of the
litigation if he is to continue in business.

The most unfortunate feature of the
whole business is that a mere threat to
sue is sufficient to intimidate many of the
smaller manufacturers, who have not the
means to fight such suits even if they fee)
that justice is on their side. To many
of them, who are inexperienced, a patent
looms as a formidable threat. To others,
who are wiser, such a threat does not
cause a panicky scurrying about, but
often induces a wholesome, careful sur-
vey of the situation by competent ex-
perts. When it is remembered that the
Patent Office grants many invalid and
baseless patents, the patentee is not neces-
sarily in an impregnable position. No
is it often the fault of the Patent Office
that such patents are granted; for the
examiner has no facilities for investigat-
ing the prior field except as exemplified
in prior patents and publications. Often
a device or scheme is public property by
long continued public use, of which the
examiner knows nothing. This was
very likely the situation with respect to
the Langmuir grid leak patent mentioned
before.

Sometimes the patent situations on a
certain scheme takes a complete reversal
and performs many peculiar acrobatic
feats. Such was the case in regard to the
Armstrong patent on regeneration. ‘T his
patent, issued in 1916, will expire in
seven years. It has been held broadly
valid in many courts; but in a recent de-
cision, all but five or six of its claims
have been held invalid becaise De For-
est, and not Armstrong, was held to be
the first inventor.

The story of De Forest’s uphill climb
to recognition is almost like fiction. A
prolific and brilliant inventor, he has
time and again failed to profit from his
genius due to some seemingly unimpor-
tant obstacle. Back in 1912, he expesi-
mented with the audion and obtained 2
beat note by heterodyning, the audion
acting as a generator of high frequency
oscillations. His circuit was, of course
regenerative.

Armstrong, however, obtained the pat-
ent on regeneration, and a few years
ago, sued the De Forest company for in-
fringement thereof in New York. Al-
though De Forest attempted to show
that he was the prior inventor, both the
District Court and the Court of Appeals
in New York held that his heterodyning
experiments were mere experiments;
that he did not himself appreciate their
importance; and that he did not know
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how to duplicate them.  Armstrong was
held to be the first inventor, his patent
was held valid and infringed, and broad
enough to cover the oscillating audion,

Despite this serious sethack, De Forest
proceeded with his pending applications
on regeneration and oscillation.  “These
did not mature into patents until about
two vears ago, and only after hotly con-
tested interferences with Arnold, Lang-
muir, Armstrong and DMeissner, who
cach had applications attempting to cover
the oscillating audion.  In these inter-
ferences, the Patent Office repeatedly
held against De Forest, and he had to
appeal to the Court of Appeals of the
District of Columbia, which awarded
him priority, the patents issuing there-
upon after having been pending in the
office for about ten years. In this de-
cision, the court gave due weight to the
adverse holding of the New York court,
vet it held that the points to be decided
were not similar in the two cases; how-
ever, since this District of Columbia case
decided that the 1912 experiments of e
IForest were not abandoned nor valueless,
it 1s apparent that the two decistons were
in hopeless conflict.

De Forest then proceeded to have the
Armstrong patent held invalid in a Penn-
sylvania court, on the ground that there
was a conflict between Armstrong’s and
his patents. A few months ago, that
court held that many of Armstrong’s
claims were invalid in view of De For-
est; it followed the District of Columbia
case in preference to the New York case.
T"hus we now have this interesting situa-
tion—two comparatively recent patents
replacing an older one for the same in-
vention, thereby prolonging the patent
monopoly.  When it is taken into con-
sideration that due to transfer of rights,
the Radio Corporation nevertheless ob-
tains control of the De Forest patents so
far as they pertain to radio, the only
thing De Forest obtained is the personal
right for his company to use regenera-
tion as described in his patents. The
net result is, then, (1) a change in status
of the Armstrong licensees who ostensibly
have acquired no rights under De Forest,
and who probably cannot obtain any such
rights; (2) acquirement of valuable
rights to regeneration by De Forest and
his company; and (3) a prolongation of
the time when regeneration, broadly, can
not be practiced by anyone generally, due
to the lengthened monopoly secured un-
der De Forest.

Some of the more hopeful manufac-
turers feel that even the De Forest pat-
ents can be invalidated, making regenera-
tion public property. So far there has
been no attempt to do this, Undoubtedly
also further appeals may be taken by the
Armstrong interests; but in view of the
tie-up with De Forest through the con-
tracts mentioned, these interests are prob-
ably satisfied to let matters stand as they
are,

It must also be borne in mind that
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De Forest does not cover all forms of re-
generation; for example, the few claims
Armstrong retains cover the idea of hav-
ing an inductance in the filament lead
which is common to both the input and
the output circuits, when used in receiv-
ing scts.  Kurthermore, for providing
oscillations, Hartley has probably a valid
patent on the so-called Hartley circuit,
utilizing an oscillating circuit, points of
which are in direct connection with the
electrodes of the tube, “T'his is probably
an improvement on De Forest, who
shows a grid condenser, not found in
IHartley. ‘The theories of operation of
the two systems are also patentably dis-
tinct, "T'his Hartley patent is owned by
American ‘T'elephone and Telegraph Co.,
which granted rights in the radio field to
the Radio Corporation,  Naturally,
neither De Forest nor the public can uti-
lize the Hartley system.

An important circuit well covered by
patents is the superheterodyne, the patent
on which is most likely valid. It has
recently been held that the sale of super-
heterodyne kits, knowingly sold for con-
structing a superheterodyne set, is con-
tributory infringement of the patents
covering it.  Of course, transformers,
condensers, and so on can obviously be
sold if not individually covered by pat-
ents, but not if it is intended that they
be used in an infringing manner.

So far, our discussions were confined
to radio sets. How does the patent situ-
ation stack up with respect to tubes, the
heart of radio  There are seven or eight
large manufacturers of tubes for use in
such sets. T'he most important patent
on this is the Langmuir high vacuum
tube patent. Almost all sets use “hard”
amplifier tubes that have a high vacuum.
T'herefore, if this tube patent is good, all
such tubes made by unlicensed manufac-
turers are infringements. The expira-
tion of the original De Iorest audion
patents would under such circumstances
help little.

The patent is very ingenuously writ-
ten to cover tubes that produce substan-
tially pure electronic low without ioniza-
tion at definite high voltages. In the
early days of the audion, 30 or 40 volts
were about as high as could be impressed
on the output circuit without producing
undesirable ionization; however, it is
quite certain that De Forest as well as
others tried their best to increase the de-
gree of vacuum. If the Langmuir pat-
ent is to fall, it could very likely succumb
to an attack based on the contention that
it covers merely a result which was long
sought after, and not anything that is
generically new. In other words, it
would be questioned that a valid patent
can be granted on a device the possibili-
ties of which were well known, and ren-
dered capable of manufacture by the dis-
covery of more efficient means for evacu-
ation. The degree of vacuum desired
was simply not practicably obtainable be-
fore. Langmuir produced a device that
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differs only in degree from what had
already been produced.

T'he fact that a large number of tube
manufacturers are proceeding to make
and sell hard tubes in the face of this
patent indicates that there is no appre-
ciable acquiescence by the public in its
validity. T'he patent holders will prob-
ably find it hard to convince a court that
it was properly granted.

There are numerous other patents
that bear on tube manufacture. For ex-
ample, the material used for the filament
is covered. Even if a plain tungsten fila-
ment be used, such tungsten cannot be
efficiently manufactured without infring-
ing the classic Coolidge and Just and
Hanaman patents, both of which have
been repeatedly held valid in eastern
courts, both lower and appellate. Other
patents of interest are those involving
structure—the manner of holding the
various electrodes, the shape and size and
material of the electrodes, and the very
lead-in wires that connect the electrodes
to external circuits.

No mention has been made of the situa-
tion regarding the machinery for mak-
ing the tubes. Of course these are also
patented, but can readily be avoided by
the use of well-known hand methods;
these however involve expensive opera-
tions.

There are other comparatively minor
patent situations which it is probably
worthwhile to discuss summarily. A
Hogan patent ostensibly covers the idea
of simultaneous tuning of a plurality of
circuits, and is of interest in connection
with the present vogue of one dial sets.
It is probably doubtful whether that pat-
ent is any obstacle to the marketing of
such sets.

‘The actual conversion of radio waves
into speech, or vice versa, also offers con-
siderable speculation from a patent stand-
point. The old time loud-speakers are
gradually giving way to more artistic
and eflicient devices, in which many in-
genious patentable ideas are incorporated
and protected. It is understood that
Baldwin is starting a series of suits
against infringers of its unit, which prob-
ably will be sustained as of consider-
able value and as valid. In the future,
there will probably be several hotly con-
tested suits involving the newest addition
to the loud-speaker art—the piano unit,
which utilizes the piano sound board in
place of the usual paper cone. So far
as is known, no patents have as yet been
issued on any such units, but there are
undoubtedly several on the way.

This article makes no attempt to dis-
cuss the situation regarding commercial
radio, such as toll service or ship service.
This situation has intricate angles of its
own. Tube transmission being largely
controlled by the Radio Corporation, it
is obviously under no obligation to license
others to sell broadcasting or toll trans-
mitting stations, or indeed, to sell any
such systems, The Supreme Court has

(Continued on Page 70)



www.americanradiohistory.com

The “Mindector”

A Circular Toroid with Minimum Damping

HE true amateur always experi-

ments and calculates in a race

after the best. His work on the
circular toroid has been almost as fruit-
tul a field of dispute as “low loss” con-
densers and “Litz” wire. All three have
suffered from the disinclination of inde-
pendent experimenters to take up the
problems thoroughly and yet to present
them simply after wading through an
ocean of analysis,

The circular plate S.L.F. and S.L.W.
condenser changes the argument regard-
ing the usual requirements of “low-loss”
design: yet no one has vet published the
results. “Litz” made from quadruple
cotton-covered wire is a far different
proposition from ordinary Litz. Take
40 ft. of it and build up a coil, then com-
pare the inductance-resistance ratio at r.f.
with usual “Litz” coils. You’ll be sur-
prised!

In the same way the toroid has been
hailed and abused. The doughnut or
circular form and the rectangular form
have been pitted against each other. The
circular form, with its smaller self-capa-
citance, was supposed to be the most
economica] of wire. The idea of com-
pactness in a coil or ratio of inductance
to outer diameter was also dragged in
and publicity over this item widely in-
voked. So it has gone, until the real
worker has wondered if there was not
less fire than smoke,—if the circular
toroid is not more critical in design for

. M3X. when X =&
, _ L length wire
b1 CO//.

CONSTANCY OF TOROIDAL
Wire spacing - "n"
Turns per cm. around "abs")

Fig. 1. Constancy of Toroidal Wire Spacing.

By 0. C. Roos

either wire-economy Ew or inductive C,;
than some other shape.

At radio frequencies, wire economy
does not necessarily mean coil efliciency,
or inductance divided by resistance.
This L/R ratio is not practically pro-
portional to the wire-length in a coil, un-
less—and this is important—the wire
separation is at least twice the wire diam-
eter, and the shortest wavelength is at
least 12 times the wirelength in the coil.
When the above conditions are to be
met we can use No. 26 solid with 6 turns
per cm. as wire spacing, ». Fig. 1 illus-
trates the layout for two circular toroids
of the same outer radius, O D, but with
inner radii equal to Ob and OD_ and
with the wire spacing about the inner
periphery abs equal to 6 turns per cm., it
is obvious that there will be three times
the number of total turns on the toroid
of the smaller cross-section, which has
one-third the radius of the larger. As
the total turns get larger the individual
turns become smaller and a maximum
length of wire is used when the inner
diameter is half the outer, as shown in
the upper portion of Fig. 1. But the in-
ductance changes with the inner diam-
eter, so that, length aside, the greatest
inductance is obtained when the inner
diameter, 4, is exactly 4/9 of the
outer, d,.

“Wire economy” is always desirable
for the manufacturer, but also consti-
tutes true coil-eficiency when low losses
are kept in view. The measure for wire
economy is L/, but this ratio of induct-
ance to length of wire is a mere number.
It gives for a certain shape of coil the
greatest wire economy. Such a coil as
shown in Fig. 2 has a ratio of d,/d—
.3820, giving the most inductance per
unit length of winding. In other words,
its wire economy Ew is the greatest pos
sible with a given outer diameter d, and
“spacing” (turns per unit length of the
winding) around the inner periphery of
the toroid. Such a toroid may be the
most economical (M. E.), but it does
not solve the problem of the most elec-
trically efficient coil, that is, one with the
minimum damping or ratio of R to L at
high frequencies.

With 1600 cm. of wire and a wire
economy Ew of .04 m.h. per cm. of wire
—an inductance of 64 microhenries is
secured. Most M.E. toroids with a
spacing, n, of from 8 to 20 turns per cm.
will show this value of Ew, ie, .04
microhenries per cm., but this does not
give the greatest total inductance; since
a greater length of wire might show a
better Ew on an M.E. toroid. The
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present solution gives a better coil than
the MLE. coil for electrical or tuning
ethciency. The “Mindector” coil in Fig.

[— 4488"= 4, =

0.92"-4,
| e |
{ 1 f T
| Lo |
T + +
)
dl )
| .
'MINDECTOR" COIL 835" wire
16 turns per cm
184 MH. Amay.

- do
peigf'y di—e

a; ) /
al 0.3678=
T la 18=7

d}.g;m're

/6 burns per cm

178 M.fr

Fig. 2. Comparison of “Most Economical”
aith “Mindector” Coil.

"ME" COIL

2 has 3.5% more inductance than the
M.E. coil with the same wirelength.
Beware of the man who tells you that
the M.E. coil solves the problem of the
“coil-of-least-damping.” The latter must
be designed so that with a given induct-
ance it has the least wire. In other
words, with a given length of wire, say
75.5 ft.—a coil of 166 microhenries as a
maximum value can be constructed hav-
ing 1234 turns of No. 28 per cm. and
with external and internal diameters of
57/16 in. and 1 23/64 in. respectively.
This coil gives the greatest possible in-
ductance with this spacing and length of
wire, having 133 turns, and is shown in
cross-section in Fig. 3. Such coils are

- 16 MH

2= 2262em = 15’5

n = 123 turns per cm
= 32.3bums per inch

Fig. 3. Mindector Coil for 166 M. H.

N = 133 turn: * 28
dy= 83" n,= 2727
di= 18 n, = 068°

not made commercially, so we shall
christen it the ‘“Minimum decrement
toroid” or ‘“Mindector.” All such coils
have a fixed ratio of inner diameter 4, to
outer diameter 4, of .25, or d,=—.25 d,.
Hence the ratio of the radii Ob and Od
or r; and r, respectively in Fig. 3 is .25.

If we want to have less coil bulk, with
less inductance and less self-capacitance,
we can wind a similar toroid 24 of this
size with the same separation of 1234
turns per cm. along the inner periphery.

o~ P
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This gives us 89 turns and 33.3 ft. of
wire. The toroid coil is now less bulky
and yet more efficient than the general
commercial types. Fig. 4 shows it with
an inductance, 8/27 or .296 of its former
value, 49.16 micohenries, d,=3%% in.
and (1,=29/32 in.

3§°= d,
r-%' el

J

'MINDEdTOR“ oI HEHH
Fig. 4. Mindector for 49.16 M.H.

In Fig. 3 we have a 165 microhenry
toroidal coil with 133 turns instead of
160 turns; with 75 odd fect instead of
100 ft.; with an average separation be-
tween turns of 3 times the wire diameter
if No. 26 is used and 4 times if No. 28 is

used.

With the system of first winding the
toroid as a straight solenoid and then
bending the latter, either during or after
the operation—the construction is simple.
True, such a coil is slightly larger than
usual, but we now will soon have com-
mercial variable condensers of from 125
to 500 m. mfd., which measure less than

166 M.¥
1798 cm= 59/
n = 16turns per cm”

L
14

N = /0] turps #26 ¢

do= 475"
dj= 1%32"
An= 220 meters
L = /66 M¥
L = [18cm
n = 5.06ktuns peram.
N = /8 Llurns
d,= 264"
5= 5
An  69.56 meters
[ = l66M#
& = 178cm
g n = [6turns per cm.
N = 32%urns
dy= 1%%4"
WIL C di= 2"
. n= 22 meters.
Fig. 5. Series of Mindector Coils. o
have automatically perfect alignment ful shielding. The ‘“Mindector” is

even under constant use,
Bulk is bad electrostatically in a coil,
but cross-coupling from such sources is

34 in. axiallv and 2V5 in. radially. They now controlled by commercially success-
[2]
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Fig. 7. Circular Toroids of Least Damping for Fixed Length of Wire and Least Spacing.
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worthy of the amateur’s time and effort.
Its winding data and shape are given for
No. 26, and smaller wire, in Fig. 5—to
get inductance of 166, 16.6, and 1.66
microhenries. This will cover ranges of
lowest tunmg wave between 220 and 6.9
meters, using variable condensers of 500
and 50 m. mfd.

It must be remembered that the out-
side wire-spacing on the “Mindector’
coil is 4 times as great as that on the
inside of the coil, while the latter spacing
gives at least an air separation equal to
the bare wire diameter. Hence we have
very low self capacitance,

To realize a gain of 3.5% in induct
ance over all other possible toroids with
circular cross-sections is not a great prac-
tical advance, but at least it points the
way to sound design and is a victory in
principle. Indirectly it allows better wire
spacing and greater tuning range.

The same coil shape may be used for
different lengths of wire, provided the
separation is also varied proportionally.
In other words if we double our wire
length we must also double our spacing.
The inductance will quadruple and the
wavelength will therefore double.

Efhicient windings of flat multiple
wires, of treble or quadruple cotton, may
be used with reduced spacing, for the
shorter waves. Flat braid consisting of
20 strands of No. 35 T.C.C. may be
wound in parallel, as straight solenoids
and then bent into a toroid. The effect
of this current sheet in small toroids is to
reduce magnetic leakage, which often
takes place from the outer periphery of
larger toroids. The self-capacitance is
reduced and so are the relative eddy cur-
rent losses. The proper method of using

(Continued on Page %0)
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More About The Henry-Lytford

HE interest aroused by the con-

structional details of the Henry-

Lyford receiver, as gjven in Oc-
tober RADIOQ, justifies a few additional
tacts which answer some of the ques-
tions received. In reply to many in-
quiries regarding the best aerial to be
used with this sensitive receiver we rec-
ommend a 70 ft. antenna, including lead-
in. If necessary to use a longer one a
.0005 mfd. variable condenser inserted
in series with the lead-in to the receiver
can be adjusted until the desired selec-
tivity is secured. Good reception of lo-
cal stations can be had with 30 ft. of
wire around the moulding of a room.

The selectivity of the receiver is in-
creased if the rotor coil of the antenna
coupler is turned so that its windings
are not parallel to the windings of the
fixed coil within which it rotates. This
will slightly reduce the volume in some
cases. The tuning will be sharper.

Although the balance condenser can
be set so that the receiver will not oscil-
late at any point of the tuning dials, the
audibility of a specific distant station
can be increased by adjusting this con-
denser to just below the point of oscil-
fation.

The settings of the two tuning dials
correspond quite closely. After a num-
ber of stations have been logged a curve
or chart showing the wavelength corres-
ponding to different dial settings should
be prepared so that any other station may
be easily found. The variable conden-
sers are designed to give the maximum
possible separation at all frequencies and
there is no undue crowding of stations
at any portion of the dial.

[n answer to queries as to the use of
a power tube other than the UX112 type
recommended, a 210 or 171 may be used
in the last stage with proper C battery
voltage. If more than 135 volts B bat-
tery is used on the last tube an output
transformer or a combination of a choke
coil and condenser should be used so as
to prevent the loud speaker coils being
burned out by large plate currents.

POWER ouTPUT
TUBE TRANS FORMER.

Al B#

Fig. & Method of Connecting Output
Transformer.

louD
SPEAKER

Fig. 1 shows the method of connecting
an output transformer, with the output
from the set going to the primary and
the output from the secondary going to
the speaker.

Fig. 2 shows the connections for a
choke coil and condenser. The choke

By E/more B. L_yfora’

should have an inductance of from 30
to 50 henries. ‘The condenser should
have a capacity of 2 mfd. and must be
capable of withstanding the voltage that
will be applied to it.

AF LoubD
TUBE CHOKE SPEAKER

170

Fig. 2. Connection for Choke Coil and
Condenser.

POVER

An 0-25 milliammeter is recommended
in the plate circuit of the last tube.
When the receiver is in operation, the
plate current should have a steady value.
Any fluctuation of the meter indicates
overloading of the grid of this tube. A
fluctuation of the pointer upward indi-
cates the need of more bias battery, and
a fluctuation of the pointer downward
indicates the need of more B voltage, or
a reduction of bias voltage. The volume
control of a Henry-Lyford should never
be turned on far enough to cause distor-
tion in this last tube—there will be none
before that, if the receiver is working
properly.

It will be found that the biasing volt-
age on the first three tubes of this re-
ceiver has a great deal to do with selec-
tivity. The grid circuit returns of the
two r.f. tubes and the detector tube are
brought out together on the green wire
in the battery cable, and it is recom-
mended that 175 volts bias be used on
these tubes for all general purposes,
This is the condition of maximum sensf®
tivity, with the detector plate voltage
2214. The selectivity of the receiver
may be greatly increased, however, by
changing the bias on these three tubes to
414 volts, and changing the detector
plate voltage to 45 to correspond. The
plate voltage of the r.f. tubes should re-
main 90. The receiver will now be
found to be slightly less sensitive to dis-
tant signals than before, but much more
selective. It will be too selective, in
fact, for use in the average location, and
this higher grid biasing voltage is only
suggested as an interesting experiment.

One C battery, such as the Burgess
No. 5540, is ample to supply all of the
biasing voltages that. are needed, but
separate batteries may be used if desired.
A single No. 950 Eveready unit flash-
light cell, with wires soldered to the cen
ter terminal and the case, makes a ¢G4 4
venient 115 volt C battery. The cen!
ter terminal is positive, and should be
connected to negative filament. The zinc
case of the battery is the negative ter-
minal. Any standard 44 volt C bat-
tery may be used to bias the first audio
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tube, and another one in series with it,
will supply either 715 or 9 volts for the
bias of a UX 112 tube in the last stage.

The Henry-Lyford receiver will work
quite well with only 90 volts of B bat-
tery, but will not have quite the volume
or quality that it has with 135 volts on
the last tube. The 90 volts on the two
r.f. tubes and the first audio tube, and
the detector plate voltage, all come from
the first two 45 volt batteries, and these
should be of the heavy duty type. The
third 45 volt battery is used to bring
the plate voltage of the last tube up to
135 volts, and this battery may be one
of the regular type, as there is not so
much drain on it as there is on the first
two.

Any good B eliminator may be used.
If a UX 112 tube is used in the second
audio stage, the eliminator should be
capable of delivering 135 volts, with a
tap at 90 volts, and a tap for the detec-
tor voltage. If a UX 171 or other high
voltage tube is used in the last stage, the
eliminator must be able to supply what-
ever voltage is needed, in addition to
having the 90 and detector taps.

There are two other sets of plug-in
coils available for this receiver. One set
covers the wave-band from 37 to 125
meters, and the other set covers from 75
to 225 meters. There is a generous over-
lap, so that there is no wavelength to
which the receiver will not tune, between
37 and 550 meters. The behavior and
operation of the receiver using these coils
is the same as when the broadcast coils
are being used.

If the wiring diagrams and instruc-
tions arc carefully followed in building
this model of the Henry-Lyford, no
trouble will be experienced in making it
work properly right from the start. Mis-
takes and accidents will happen, though,
and a word or two as to the best way of
locating them may not be amiss. If the
receiver has been all hooked up to the
batteries, the tubes light properly, and
everything seems to be all right, yet there
is no indication of “Life” in the loud
speaker, check over all the battery con-
nections, and the antenna and ground,
and make sure that the trouble is not
there.

If it is pretty certain that there is
trouble in the receiver, the first thing
to do is to very carefully check over
all the wiring of the receiver with the
instructions, making sure that every wire
is well connected to all that it should
be, and not connected to or touching in
an exposed place anything that it should
not be.

Putting a pair of phones across the P
and F posts of the first audio transformer
(Continued on Page 74)
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An Oscillator That Holds Calibration

Constructional Details for a Dependa'ble Instrument

O RADIO laboratory is complete
N without an oscillator. It is the

most useful device that an ama-
teur or experimenter can have.  Of its
countless uses one of the commonest is
for calibrating or logging the dials of an
unknown set. 1t is the driver for actuat-
ing any instrument used for the accurate
measurement of inductance, capacity, or
other constants of a circuit.

Wﬂﬁh:_w

Oscillator as Assembled by Author.

An oscillator consists essentially  of
vacuum tube and rheostat in circuit with
an inductance coil and variable con-
denser. It generates an oscillating cur-
rent of a frequency determined by the
setting of the variable condenser.

For satisfactory use it should be free
from hand capacity effect, its pick-up
should be controllable, and 1ts range
should extend over the entire radio wave-
band. 1t ought to be easily portable,
flexible, and above all else should be
permanent in calibration.  These several
specifications are met by the instrument

=
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Adaptable to Many Uses

By L. . Hatry

here illustrated and described. Tig. 1
shows the circuit diagram for use as a
transmitter.  As an oscillator the key,
acrial and ground are not in the circuit.

T'he several parts may be either home
constructed or factory built.  The pick-
up coils require 10 turns, 15 turns or 20
turns to cover the 50 to 110, 90 to 210,
and 190 to 550 meters respectively. It
should be wound with No. 30 wire on
217 . tubing.

The grid coll requires 8, 17, and 45
turns of No. 26 d.s.c. wire for the sev-
eral corresponding wavebands and  the
plate cotl 8, 17 and 35 turns respectively,
all wound on 214 in. tubing. The
smaller coils should be spaced-wound
with shoemaker’s thread between turns,
All coils should be made rigid with shel-
lac or heavy varnish.

T'he number of turns required for the
longer wavelengths are as follows:

Long Wave Grid Plate
Coils about Pickup Coil Coil
8000-20000 meters 100t 2000t 1000t
3500-8500 meters 100t 900t 700t
1500-4000 meters 75t 400t 250t
S00-1800 Imeters 60t 125t 100t

T'he first three of these coils may be
lump-wound with No, 32 s.s.c. cover.
T'he last is wound with No. 30, as de-

/ “~ OUTSIDE
w
i < prorecr
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Fig. 2. Method of Coil Protection.
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Fig. 1. Oscillator Used as Transmitter.
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scribed for the short wave coils. Fig. 2
shows an excellent method of protecting
the coils.

The choke coil can be wound with
No. 32 ss.c. in ‘“slab” fashion with
parafiine binder. Together with the by-
pass condenser it isolates the tube from
the I battery.

All of these coils are available in
stock, the Silver Marshall 111 A, B. C
and E being typical.

The condenser should be a .00035
mfd. variable, preferably of the straight
line frequency type. It should be rugged
in construction with heavy plates and
bearings, with provision to take up the
minor wear without altering the plate
spacing or position. It should have
vernier control and be smooth in opera-
tion and the dial should be provided with
a permanent hair-line indicator.

5///1/7\&‘\ .

CONDENSER ~\ /

~MOUNTING r
HOLES 70 FIT ~O il
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comEistR SO\, —
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b s SN00D SCREWS 7 e 140

Panel Layaut.‘

Other necessary minor parts are self-
evident from the circuit diagram. The
grid condenser should not exceed .00005
mfd. in value, as it is necessary to keep
the tube capacity low in relation to the
circuit capacity, so as to insure perma-
nency of calibration. For the same rea-
son the negative filament line should be
clear of anything except the permanent
and unchanging wire connections.

When used for the calibration of an
unknown new receiver the experimenter
first tunes in a station on a known re-
ceiver, adjusts the oscillator dial until a
strong squeal is heard, disconnects the
old set, connects the new, and turns the
dials unti] the same squeal is heard from
the oscillator. This locates the point for
receiving that station on the unknown
receiver. This process can be repeated
until enough stations have been logged to
enable a curve to be drawn,

Many other uses will suggest them-
selves to the owner of this handy instru-
ment.
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An “LCR” Measuring Box

A Convenient Means for Measuring Wavelength, Capacity,
Inductance, Coupling Coetficient, or Resistance at Any Frequency

of the capacity of condensers, self
and mutual inductance of coils,
high frequency resistance of tuned cir-
cuits, and co-efficient of coupling may be
made with this instrument at any desired
frequency. The instrument can be easily

THERMO GALVANOMETER
/N 5641[ D[fZ[Cf/DIV HEMA

//vmm @

Q- SIMPLE and rapid determination
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MEASUREMENT
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Sketch of “LCR” Measuring Box.

built from the sketch and the circuit dia-
gram of Fig. 1. It is used in connection
with an accurately calibrated condenser

BINOING POSTS
FOR CAPACITY ¥
MEASUREMENTS) a

W ~“CONDENSER
g 5
CONNECTING
BARS T
FRECISION
CONDENSER

Fig. 1. Circuit Diagram of Box.
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housed in a similar box placed along side
and joined by connecting bars. These
bars should also be equipped with bind-
ing posts to which condensers to be meas-
ured may be connected. A good oscil-
lator driver, such as is found in almost
any radio laboratory, is the only addi-
tional equipment necessary.

The LCR box itself consists essen-
tially of an indicating thermogalvan-
ometer, an inductance coil and a switch.
A Weston thermogalvanometer having a
full scale deflection of 110 milliamperes
can be mounted on a bakelite panel fitted
to a box large enough to hold a solenoid
coil whose inductance is sufficient to
cover the range from 1500 to 500 kilo-
cycles with the precision coil connected
to it. A two-point switch on the panel
facilitates connection either to C, so as to
put the precision condenser in series with
the coil and the thermogalvanometer, or
to I, so as to measure an unknown in-
ductance. Two binding posts should be
mounted on the panel for the latter con-
nection.

By Sylvan Harris

Pasted on the side of the box should
be a table showing the precision con-
denser settings which are required to
make the circuit resonant to different
frequencies. The form of this table is
indicated below:

tached to the connecting-bars, adjust the
precision condenser to resonance and
read its capacity. Then remove the un-
known condenser, adjust the precision
condenser to resonance again and read
the capacity again. The difference be-

Cond. Oscillation o .
Wavelength Frequency Setting  Constant tween these two capacities is equal to
200 m. 1500 k.c. 158 0113 the capacity of the condenser to be meas-
%(5)8 iggg %g? g;zg ured. There are variations of this
350 353 167 0345 method which are often useful, which
ete. ete. . -~ may be found discussed in Circular 74 of
S oscmr
PRECISION J PRECISION iy, g = <
TCONDENSER L / CONDENSER
=1 wmwm e
TN comrnsee g i o
]
: rg\\ (/A/g/OZV//
Q@ OCLLATOR Q
@) (b
Fig. 2. Connection for Measuring Capacity and Self nductance.
The instrument thus constitutes a the Bureau of Standards.

wavemecter in addition to its other func-
tions. This is especially helpful when
plotting curves over a range of frequen-
cies. Suppose we wish to plot a curve of
resistance of a tuned circuit over the
range used for broadcasting. Before
making each measurement, we simply
turn the switch to €, adjust the precision
condenser to the required wavelength or
frequency, and then adjust the oscillator
to resonance with the instrument, as indi-
cated by the thermogalvanometer. The
table of frequencies or wavelengths can
be made up to suit one’s personal needs.

If we wish to measure the capacity of
a condenser, simply switch to C and use
the substitution method wherein the con-
denser to be measured is connected to the
connecting-bars on the binding-posts.
The oscillator may be operated at any
frequency, as capacity is independent of
frequency, so we do not have to adjust
the oscillator, excepting that we must
have the precision condenser read higher
than the capacity to be measured when
resonance is established without the un-
known condenser connected. With the
oscillator thus set, and the switch on C,
and with the unknown condenser at-

FRECISION
TCONOENSER
L‘
e

To measure the self-inddctance of a
coil, connect the coil to the Ind. posts.
Throw the switch to C, making the in-
strument a wavemeter. Adjust the pre-
cision condenser to the setting indicated
in the table for the required wavelength
or frequency, and note the oscillation
constant, LC, for that frequency, also
given in the table. Adjust the oscillator
to resonance, and turn the switch to I.
Without changing the setting of the
oscillator, readjust the precision con-
denser to resonance, and read its capac-
ity. The oscillation constant divided by
this value of the capacity is equal to the
inductance of the coil. What could be
simpler? A wavemeter and measuring
circuit combined, no charts to read, and
no calculations to make other than a
simple division! (See Fig. 2.)

Now suppose we wish to measure the
high frequency resistance of a tuned cir-
cuit, such as the precision condenser con-
nected to a certain coil. Connect the
coil to the terminals marked Ind., in
series with- a non-inductive resistance,
such as a decade box. This connection is
indicated in the diagrams. With the
switch at C we can again use the instru-

g oxwm
FRECISION
{CONDENSER Sitath 3 5 2
o Lo

Ymnomy - I
Coli AND
CONDENSER <L
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Fig. 3 Connections for Measuring High Frequency Resistance.
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ment as a wavemeter, and adjust the
oscillator to the required frequency.
Then turn the switch to I. With the
cesistance box set at zero, adjust the pre-
cision condenser to resonance, and note
the reading of the thermogalvanometer.
T*his should be well up en the scale. 1f
it is not, the coil should be placed a little
closer to the oscitlator, but not so close
that reaction occurs. The coil acts as a
pick-up coil, (See Fig. 3.)

Next, adjust the resistance box until
the thermogalvanometer reads one-quar-
ter the deflection that it read before
when the resistance box was set at zero.
Then the resistance in the box is equal
to the resistance of the coil and precision
condenser in series.

Suppose we are not interested in the
cesistance of this coil in series with the
precision condenser, but wish to know
what is the resistance of this coil in series
with a certain other condenser. T'he
connections are then as indicated in Fig.
3, where "L, and C, are the coil and con-
denser whose combined resistance we
wish to measure. 1., is any coil which
will resonate to the required wavelength
with the precision condenser. “Turn
switch 8 to the point 1, and measure the
resistance of L, and the precision con-
denser in the manner explained in the
{ast paragraph. Then set the resistance
box at zero again, but do not change the
setting of the presision condenser.  This
condenser is now set so that the react-
ance of the coil L, and the precision con-
denser is zero, and these act now simply
like a pure resistance, having the value
ry» say, which we just measured. Now
without changing anything besides sct-
ting the resistance box at zero, turn
switch 8’ to the point 2. Adjust the
condenser C, to resonance and use the
“quarter-deflection’” method again by ad-
justing the resistance until the meter
deflection has been reduced to one-fourth.
The resistance in the box is now the re-
sistance of L., I,, C., and the precision
condenser, all in series, and has a value
r,, say. The resistance of L, and C, in
serics is then simply r,-r,

So far we have seen how we can meas-
ure capacity, sclf-inductance and resist-
ance at high frequencies with this LCR
box. We can go further and measure
the mutual inductance of an oscillation
transformer by measuring the combined
inductance of the primary and secondary
cannected in series aiding, and again in
series opposing, giving values of L’ and
L’,. The mutual inductance is then
one-fourth the difference between these
two values. What we mean by series
aiding and series opposing is that in one
case the fields of the two coils are in the
same direction, and in the other case in
opposite directions.  VWe do not have to
worry about it, however, for we can
stinply connect them in series any old
way, and the second time simply reverse
one of the coils.

Knowing now how to measure the
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self-inductance of the primary and of the
secondary, and the mutual inductance
between the two, we can easily calculate
the coefficient of coupling by means of

the formula k=M/\/L,L, where L,
and L, are the self-inductances of the
primary and secondary respectively, M is
the mutual inductance, and # is the co-
efficient of coupling. This method is
not satisfactory, however, for as we can
casily see we have to make four different
measurements of inductance, and there is
great likelihood of serious errors creeping
into the measurements.

The following method of making the
measurement of coefficient of coupling is
exceedingly simple and accurate, and was
devised recently by the writer.
first present the theory of the method.

Wlhenever a coil is connected to a
source of electromotive force, and this
coil transfers energy to another coil, as
indicated in Fig. 4, the presence of the

Fig. 4. Theory of Measuring Coupling
Coefficient.

second circuit, or secondary, affects the
constants of the primary circuit, and
vice versa, Without going into the
theory, the presence of the primary causes
the secondary to act as if it had an in-
ductance L’,, which inductance is less
than the self-inductance of the secondary
coil by itself, and which is given by the
formula L’,=—L,(1-#?) in which L, is
the effective inductance of the secondary,
and L, its actual inductance. Now this
effective inductance combines with the
capacity of the condenser to produce
resonance, when the condenser is prop-
erly adjusted. We can therefore write
the usual formula for the frequency of a
tuned circuit when in resonance:

1593 rC,::(]so.s) 1

“VIL.C, f )]
1593\ 1
_( f L,(1-k*)

Now, if we disconnect the primary cir-
cuit, and place the source of electro-
motive force in the secondary circuit, and
again adjust the condenser to resonance,
the capacity required is

L {1593\ 1
("-'_(_f_) L.

RESONAMCE
TRANSFORNMER

STEP 1.

We will

S gscuamelgg)

dividing the first value of capacity by the
second and solving for &, we have:

= f1_Cs
vV oo,

The method is indicated by the theory.
(See Fig. 5.) First set the oscillator to
the required frequency. Then with
switch § on the point I and with the
secondary connected to the posts marked
Ind., and with primary connected to a
single-turn pick-up coil energized by the
oscillator, tune the precision condenser to
resonance, Note the capacity of C’,,
Then disconnect the primary circuit en-
tirely, and energize the secondary coil
directly. Resonate again and note the
capacity C, of the precision condenser.
Substituting these two values of capacity
into the above formula gives the coeffi-
cient of coupling of the resonance trans-
former directly, at the given frequency.
What could be simpler? There are only
two measurements of capacity to be
made, and it is generally admitted that
capacity measurements are about the
most accurately made in radio practice.

It is hoped that those who construct
this instrument will find it to be as help-
ful and convenient as it has been found
to be by the writer. It saves an endless
amount of time in making and unmaking
set-ups, and the cost involved is hardly
worth considering when contrasted with
its worth. There are no instruments re-
quired to build it which are not already
found in the radio laboratory, and the
small amount of work required to con-
struct the box is not worth considering.

Even if the voltage across a B battery
scems to be normal, it is no sign that
there may not be noise in it. A good
test is to substitute a fresh block in the
series, and see if the noise will not dis-
appear.

Don’t think that because the newer
types are rated at higher voltages or
greater plate currents than the older ones
that they can be abused more.

Keeping a complete replacement of all
the tubes in a set may seem an extrava-
gance, but at least one of each type in
use should be kept on hand as a spare,
so as to avoid the annoyance of non-
reception.

A good bypass condenser for radio
frequency for transmitting sets may be
made up by covering both sides of a sheet
of glass with tinfoil to near the edge but
so far awayv that the two surfaces will
not touch.

~ONE TURN
B
o e
] - T _.Sj
' OSCILIATOR
SIEP 3.

Fig. 5. Connections for Measuring Coefficient of Coupling.
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An Improved “ABC” Power Plant

Including Complete Directions for the Adaptation of the Diamond
Of the Air Receiver to Lamp Socket Operation

URING the year which has
D elapsed since the appearance of

the first article to be published
about a complete 4BC eliminator, see
December 1925 RADIO, many improve-
ments have been made in the original
design and apparatus. Some of them
were incorporated in an article in the
August 1926 issue of this magazine. Sev-
eral others are included in the present
article, which also describes the changes
necessary to adapt the Diamond of the
Air 5-tube receiver to lamp socket opera-
tion.,

The most important improvement is
the substitution of a steel base and en-
closing box instead of a wooden base-
board and cabinet. This not only pro-
vides proper precaution against the haz-
ard of fire, but also gives a more durable
and compact outfit, as shown in the pic-
tures. Another is the use of mazda
lamps as the cheapest form of non-induc-
tive resistance available.

Of the various receiver circuits whose
adaptation for use with rectified alternat-
ing current has been described previously
in these columns, all have employved
transformer coupling in the audio stages.
A typical set using resistance coupling is

By G. M. Best

Poaver Plant Assembly.

the Diamond of the Air. This requires
a different arrangement of the B voltage
supply which is also applicable to other
resistance coupled sets.

Fig. 1 shows the schematic wiring dia-
gram of the receiver and power plant,
the dotted line being the dividing line
between the two units, which are con-
nected together by means of a flexible
battery cable. Before discussing the re-
ceiver the revised power plant will be
described.

g

The list of parts required for building
the power plant is practically the same
as published in August RADIO, except
that instead of a bakelite panel and
wooden baseboard for mounting the ap-
paratus, a metal plate and can are used.
The three variable resistances required
are mounted on a small bakelite sub-
panel, inside the metal can, where they
are accessible. The picture shows clear-
ly the arrangement of apparatus on the
metal plate, which is 7%4x1534 in., of
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either 16 gauge sheet steel or brass,
whichever is more convenient. The met-
al box 1s 715x16x6%4 in. high, with re-
movable lid, in which ventilating holes
are cut or drilled, as well as in the sides.
T'he only piece of apparatus fastened to
the can is the main switch, which is
mounted at the end of the can nearest
the power transformer, and is connected
in series with one side of the flexible cord
connected to the 110 volt lighting sock-
et.

The power transformer, choke, ‘and
condenser bank are all of the same size,
and are mounted at one end of the base-
plate, as is shown in the picture. The
four lamp sockets, glow tube, filament
lighting transformer and 200 ohm resist-
ance are mounted in the remaining space
on the baseplate, and the three variable
resistances are fastened to a strip of 3/16
in. bakelite, 314x7 in., supported from
the baseplate by four 3/16 in. brass rods
314 in. high, drilled and tapped at both
ends for 6-32 machine screws.

In the original model, a 25,000 ohm
variable resistance was used for provid-
ing the C voltage for the power tube,
but it has been found that the Clarostats
used for cutting down the I8 voltage sup-
ply to the detector and amplifier tubes
are satisfactory to use in this part of the
circuit, and hence three variable resist-
ances of identical size can be used. If
an especially neat job of wiring is de-
sired, holes may be drilled through the
metal baseplate where required, and all
wiring passed through these holes, and
underneath the plate, so that none will
be visible from above. This adds to the
safety of the device, and the entire base-
plate, with the apparatus intact, can be
pulled from the box at any time in case
the wiring needs attention.

The theory of operation of the ABC
eliminator was described in detail in
August RADIO, where the function of
the mazda lamps used as resistances was
included.  Successful operation of the
99 tube filaments in series require non-
inductive resistances to limit the cnr-
rent in the filament circuit to 60 milli-
amperes.

Anv type of resistance can be used,
provided that it carries the current with-
_out overheating, and can be adjusted in
small steps so as to compensate for
changes in line voltage or individual
tubes. Several sets of fixed resistances
have been placed on the market for use
in certain A4 BC eliminators. In all of
these the taps are so arranged that the
voltage drop across the resistance in the
filament circuit is used to provide B
voltage. This is satisfactory for a speci-
fied receiving set having a definite num-
ber of tubes with known plate current
drain, but is not satisfactory for general
use with any type of receiver.

A mazda lamp is not only the cheapest
resistance obtainable, but any value of
resistance within reasonable limits may
also be had by substituting lamps of dif-
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LIST OF PARTS USED FOR
POWER PLANT

Silver-Marshall Type 330 Power
transformer,

Silver-Marshail Type 331 Uni-
choke,

Silver-Marshall Type 332 Condens-
er bank- 4, 2, 2,4, 1, .1, .1, mfd,

Variable rexistances— Clarostats,

X-bane Nn-ald sockets,

General Radio 200 ohm potentio-
meter, Model 301,

Eleet il 1 mnd, by-pass condenser,

Thordarson 10-watt befl ringing
transformer,

Cutler-llammer filament switch.

Arthur H., Lynch 12,000 ohm re-
sistor.

Porcelain lamp sockets for stand-
ard mazda lamps,

Metal can with steel base plate—
Army Sales,

Buakelite sub-panel 3%4x7% in, with
3% in. brass supports — Army
Sales.

¢ ft. section Premier battery cable,

UX-216-3, CX-316-B half wave
rectifier tubes,

1 UX-874, CX-374 Glow tube.

L N - L X 1 I R R )
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ferent wattage in the lamp bank, thus
adjusting the current to suit the particu-
lar set in use.

The B voltages are adjusted separate-
ly. As they are independent of the fila-
ment adjustment, no distortion is intro-
duced into the set due to instantaneous
changes in plate current of the power
tube, which cause fluctuations in the fila-
ment circuit. The voltage regulator, or
glow tube, insures a constant voltage
supply to the r.f. amplifier tube, no mat-
ter how much the line voltage may fluc-
tuate, and prevents sudden changes in
volume on distant stations, when the line
voltage changes slightly.

Some questions have been asked about
the nccessity of using two 715 watt recti-
fier tubes, when one tube might do the
work equally as well. The load drawn
from the rectifier circuit, including the
drain of the glow tube, the filament and
plate currents of the 99 tubes, and the
plate current of the 112 tube, is about 95
milliamperes. With a type 371 power
tube, the drain would be 105 milliam-
peres, and as practically all rectifier
tubes when operated alone are rated at
not over 85 milliamperes maximum, the
extra current drain would be too great
for the tube, and its life would be short.
1f the glow tube were dispensed with,
and a type 112 power tube used, the cur-
rent drain would probably be reduced to
85 milliamperes, but as this amount
would be the maximum output of the
tube, it would be safer to use two tubes
and work at a point well below the maxi-
mum, and thus provide a factor of safety
as well as longer life for the rectifiers.

S IS shown in Fig 1, thecircuit of

the Diamond of the Air receiver
has been revised so as to include
series filament connection for the r.f.
amplifier, detector, and first two audio
amplifier tubes, with the proper grid
connections to provide C bias for the
amplifier tubes. The pictures show the
panel view and sub-panel layout of appa-
ratus, the general arrangement not dif-
fering greatly from that required for
parallel filament operation, except in
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minor details. The list of parts gives the
material needed to construct the receiver,
the power plant being a separate item.
No panel layout is given, as the panel
and bakelite shelf can be obtained already
drilled and engraved at most radio stores.
The shelf is held in place by a bracket
placed at each end of the panel, the audio
transformer being mounted underneath
the shelf to act as a support to prevent
the shelf from sagging.

After assembling the apparatus on the
panel and shelf, the wiring will be easy
to run, since every part is easy of access,
and there are no crowded groups of appa
ratus. Wire the filament circuit first,
then the audio frequency wiring, and run
the high frequency wmng last, keeping it
away from the other wiring as much as
possible.  While the filaments are gen
erally turned off by shutting off the
power plant, a filament switch comes
with the kit of parts usually sold for this
receiver, and can be connected as shown
in Fig. 1, so that the set can be tempo-
rarily shut off and the loud speaker
silenced without having to turn off the
power plant. This switch will work op-
posite to its normal position, and will
turn the filaments off when it is turned
so that the contacts are closed.

While no voltmeter is shown, it is a
good plan to have some sort of indicating
device for the filament circuit. In the
original plan described in August Rabio,
a voltmeter was shunted across the fila-
ment of the detector tube, and as long as
the voltage indicated was approximately
3 volts, the filament circuit was certain
to be in correct adjustment.

A milliammeter having a 0-100 milli-
ampere scale will do just as well, how-
ever, and can also be used to adjust the
current in the B supply taps. The milli-
ammeter, when placed in the positive
filament lead, at the receiving set, should
read approximately 58 milliamperes. By
reference to the filament circuit in Fig. 1,
it will be seen that as each successive tube
filament is reached, the filament current
will be greater by the addition of the
plate current of the preceding tubes, so
that the filament current of the detector
tube will be 58 milliamperes plus the
plate current of the three preceding
tubes, which will be around 6 milliam-
peres. To bypass this excess current
around the detector, a 500 ohm resistance
or a pair of 1000 ochm resistances in par-
allel is shunted across the filament ter-
minals, and the placing of a 1000 ohm
resistance across the r.f. amplifier fila-
ment will by-pass several milliamperes
and hence protect that tube from excess
current. As the extra filament current in
the first audio tube is not sufficient to
warrant a protective resistance, none is
provided.

To insure sufficient voltage at the
plates of the first two audio tubes, the
same voltage as for the power tube is ap-
plied, with 3 volts negative grid, obtained
from the voltage drop across one of the
other tubes in the circuit. Connections
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for a type CX-112 power tube are shown
in Fig. 1, with 180 volts plate and 12
volts negative grid potential. If the type
CX-371 power tube is to be used, an
output transformer is required, but as
there is insufficient room on the subpanel
of the Diamond of the Air receiver, the
CX-112 is preferable.

To operate the receiver after the
power plant and the set are completely
wired, first place the four 99 tubes and
the 112 power tube in their sockets, with
the negative and positive filament termi-
nals from the power plant connections
made, but the B voltage taps discon-
nected. The power plant should be
turned on, and with the milliammeter
in the positive lead, it will be noted that
the filament current is about 65 to 70
milliamperes. This proves that the fila-
ment circuit is complete, and the B
voltage taps can now be connected.

Turn the three variable resistances in

the power plant box until all the resist-
ance 1s cut in, which means to unscrew
the knobs several turns. Now place the
milliammeter in the positive 180 volt
lead and cut out resistance in the C bias-
ing resistance unit by turning in the
knob until the plate current is about 16
milliamperes. This means that the power
tube is drawing from 12 to 13 milliam-
peres, and the two resistance coupled '99
tubes are drawing about 114 mils each.

Now place the milliammeter in the 90
volt B lead and cut out resistance in the
90 volt tap until the current is about 214
or 3 milliamperes. At this point it will
be noted that the glow tube has operated
and shows a pink color around the ele-
ments inside the bulb. As soon as the

Panel View of Receiver.

~
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LIST OF PARTS USED IN
RECEIVER

Bruno No. 99 R. F. Coil.

Bruno No. 99 Tuning Coil.

Bruno No, 101 0005 mfd. S.L.F.
Condensers,

Electirad Single Cirenit jack.

Electrad Double circuit jack.

Bruno Model D audio transformer,

Pacent UX cushion sockets.

Drilled socket strip—214x23x3/16
in.

Pair Bruno shelf brackets.

Electrad .25 mfd. fixed condensers.

Electrad 1 mfd. by-pass condens-
ers.

Filament switch—optional,

Electrad 00025 mfd. grid condens-
er with clips.

Durham 3 megohm grid leak.

Durham .1 megohm fixed resistors.

Durham .5 megohm fixed resistor,

Durham 1 megohm fixed resistor.

Grid leak mountings,

Mydar vernier dials.

Bakelite or formica panel 7x24 in.

6 wire battery cable.

pe. No. 1R twisted pair for power
tube filament.

Tobe 1000 ohun resistances.

Miscellaneous wire, spaghetti,
screws, cte.
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glow tube begins to draw current, the 90
volt resistance knob can be turned in a
considerable amount without affecting
the current drain in the 90 volt lead to
the set, showing that the glow tube is
functioning properly. The final adjust-
ment is the 45 volt B voltage tap, in
which the milliammeter should be placed,
and the current adjusted to approxi-
mately 174 milliamperes.

Now place the milliammeter in the
positive filament lead, and the filament
curtent should be about 58 milliamperes.
If it is greater than this amount, replace
one of the 25 watt mazda lamps in the
power plant, with a 10 watt lamp. If
the current is less than 58 milliamperes,
replace one of the 25 watt lamps with a

.
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Rear View of Receiver, Giving Details of Shelf Mounting.
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40 watt lamp, or replace one of the 10
watt size with a 25 watt lamp, in casc
the current is very much less than 58
milliamperes. After the filament current
is finally correct, it will be found neces-
sary to once more adjust the B current
drain in the various taps, after which no
further adjustment should be necessary.

In the Diamond of the Air receiver
volume control is obtained by varying
the coupling of the tickler coil in the
detector plate circuit. There are of
course no filament rheostats, or other
variables except the tuning control, and
the only adjustment necessary in turning
the set on or off is to operate the main
[1,10 volt a.c. switch on the power plant

0X.

In making up a B battery eliminator,
always test out the filter condensers
across the high voltage winding of the
transformer prior to installing them. A
short circuited, or leakv condenser, will
manifest itself by popping noises inside
the condenser, or even smoke and flame
may appear. A good condenser will give
a slight hum, at the frequency of the sup-
ply line, and will make no other sign.

If an ordinary wave trap, which gen
erally consists of a coil shunted by a
variable condenser, is connected to an
aerial and ground and placed on top of
a receiving set having only a loop an
tenna, the set will work as well as if it
were connected to- a regular outside
aerial.

Storage batteries will last longer if
they are recharged before they go abso-
lutely “flat.” It may seem extravagant
to charge them once ever so often,
whether they seem to need it or not, but
this apparent extravagance will be repaid
in longer battery life. Even when not in
use, a battery should be watered, and
given a short charge, preferably at a low
rate, once a month.
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Questions of general interest are published in this department,

Questions should be brlef, typewrltten, or in Ink, written on one side

of the poper, and shonld state whether the answer Is to be published or personally acknowledged. Where personal answer is deslred,
a fee of 25¢ per guestion, including dingrams, should be sent, If questions require speclad work, or diagrams, partleulariy those of

fuctory-built receivers, an extra charge will be made, and correspondents will

| have several VT-2 Western Electric
tubes which | believe could be used in a
»B” eliminator. Can you suggest an ap-
propriate circuit in which one of these
tubes could be used to supply plate volt-
age for a 6 tube set?—H. S., Sacramento,
Calif.

A good circuit for the VT-2 tube is
~hown in Fig. 1. As the tube is capable of

yr-2
s

answer is made,

@ shunt variable resistance across the
primary of the second intermediate ampli-
fier tube, This resistance may be a 50,009
ohm Centralab or Royalty resistance, ur-
ranged for panel mounting., All three
plug-in coils, including the oscillator coil,
must be changed when receiving on wave-
bands below the present broadcast band.
Three sets of coils are available, one set

FILTER CHOKE HI6H VOLTAGE +
TN —1———o

Fiu. 1.

operating at a plate voltage of 350 to 450
volts, you can supply sutficient voltage,
using it as a rectitier, to ovperate a type
310 power tube, as well as a number ot
tubes of lower voltage requirements. One
of the power transtormers designed for
use  with either the OCX-316-13 rectiticr
tubes, or the heavy duty Raytheon recti-
frer can be used, provided that the trans-
rormer has a filament winding of at least
5 volts, If no filument winding is fur-
nished with the transformer, a small bell
tinging transformer having a 6 volt sec-
ondary can be used, with the primary con-
nected in parallel with the plate trans-
tormer primary. The filter circuit is the
~anme as for any of the B eliminator cir-
cdaits now in use, and the voltage reducing
resistances are connected in the custo-
mary manner, a5 is shown in the diagram.
The grid and plate of the tube are con-
nected together, at the socket terminals.

Have read with interest the article by
Armstrong on the modified Best super-
heterodyne in October RADIO. What
changes are necessary to use 201-A tubes
with 112 power tube? Do all three plug-in
coils have to be changed when it is de-
sired to receive on the lower wave-
lengths? Can the r.f. chokes mentioned
be purchased ready made? Also the in-
termediate and filter transformers? --—
H. L. R., Jamaica, N. Y.

It the large tubes are to be used, it
would be better to dispense with tha fila-
ment rheostat and voltmeter, and use
Amperites. The volume control could he
chunged from a tilament rheostat in the
first two intermediate amplifier tubes, to

—— 8MF

OMF -~

V'T-2 Tube tn B Eliminater Circuit.

being intended for the band from 50 to
125 meters, another for the band from 100
to 300 meters, and a third for the band
from 200 to 550 meters. The r.f. chokes
can be purchased ready made. The choke
in the plate circuit of the r.f. amplifier
tube should be a Silver-Marshall short
wave choke, and the other chokes may all
be large sized chokes such as the Samso,
Silver-Marshall or the Bremer-Tully. The
intermediate transformers may be uny
standard make, and when using A tubes
in the intermediate amplifier, transform-
ers specifically designed for such tubes
should be used. Many transformers aie
designed for the 99 tubes, and when used
with the A tubes, are tuned to a much
lower frequency than that specified, so
that the filter will not be peaked at the
same {requency as the intermediates, and
a double hump will be observed at each
setting of the oscillator dial.

be notifled of the amount of thisx charge before

I wish to use an antenna in connectinn
with my Radiola Super, which is of a
model about 2!, years old. Have tried
several antenna connections, but they are
not selective. How may this be done?—
J. C. S., Elgin, Il

While you could build an antenna tuner
with antenna' circuit separate from the
secondary, and tuned by means of a vari-
able condenser and loading coil, a stage
of tuned r.f. amplification would be a bet-
ter means of providing selectivity, added
sensitivity, and freedom from radiation
of energy into the antenna, to the great
joy of your neighbors. In Fig. 2 is shown
a suggested circuit for an antenna tuner,
r.f. amplifier, and coupling transformer,
requiring only one control, and no critical
adjustments. Such an amplifier was de-
scribed in June RADIO, but for your par-
ticular set, a few changes must be made.
The output transformer, which in this
case is a Silver-Marshall Type 110-A, is
designed so that the secondary is tuned
with a .00035 mnfd. variable condenser, 1o
cover the broadcast band. As the con-
denser shunted across the loop in your set
is about .0008 mfd., it would probably tune
the 110-A coil through a range of from 250
to 800 meters, and you would be unable to
tune in the lower waveleagth stations.
Hence only one whole sestion of the sta
tor winding should be used, with 6 addi
tional turns from the other stator wind-
ing, the remaining turns being removed
It is best to unsolder the wire leading
to terminal 3 of the transformer, and re-
move turns from the coil until only 6 are
left, soldering the end of the 6 turn coil
to terminal 3. Connect the terminals 3
and 6 of the coil to the binding posts in
the set which are marked for “external
loop” connection, and the loop condenser
will thus be shunted across the coil. The
filament and plate voltages for the r.f.
tube may be obtained from the same set
of A and B batteries supplying the main
set.

//0-A
ANT =3 —
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4 ; TERMINALS
Z
GROUND

Fig. 2. Amtenna Tuner With RF. Amplifier for Radiola Superheterodyne.
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R. O. KocH, Great Lakes Correspondent
WE NEED YARNS

Well, we're still here. In spite of the fact
that some of the enthusiasm over the Com-
mercial Brasspounder at its beginning was
accompanied by a slight degree of pessimism
we have kept the ball rolling and are hoping
to continue to do so.

By awe | mean, not the department editorial
staff, but the group of operators, numbering
about a dozen, who have assisted in the suc-
cess of this department with their contribu-
tions. They are the ones to whom the greater
part of the credit belongs. So if you've en-
joyed an article printed here drop the writer
2 line to let him know you appreciated it.
Appreciation is all he gets—he certainly de-
serves plenty of that.

There have been many others who have
helped the good work along indirectly with
encouraging letters and suggestions. These
we have tried to answer, but can’t seem to
keep quite up to the surface. We do appre-
ciate them, nevertheless, and wish to say that
if it were not for these letters to prove that
the department is popular, we should prob-
ably not be given the space. So keep at i,
fellows.

One dozen contributors seems like a mighty
small group to fill more than two pages a
month for eight months, doesn’t it Well, it
is a small group. The only reason similar
attempts to establish a commercial operator’s
department in other radio periodicals have
failed is that the men for whom it was
intended have failed to support it.

Here’s part of a letter from W. L. Jepson,
who has an article in this issue: “There’s a
wealth of experience and information back
of the quiet exterior of the average operator
who, speaking from my own experience, is
afflicted with what might be humorously
termed ‘chronic indolitis.

“It’s a fine thing to use a camera and note-
book habitually while engaged in wearing
out white tickets. My great regret is that I
didn’t. After you’ve quit the biz, the past,
however flat it is while being lived, is seen
through the colored glasses of romantic fancy
and the lure of radio intrigues you from
every written page and dog-eared snapshot
if you hawe them.

“This department needs such matter so that
the operator-readers may enjoy personal
reminiscences in the light of your story of
some ship or shore station.”

It surely does! And as far as the camera
and notebook are concerned, many are the
regrets of old-timers who have nothing to
refresh their memories or stir up reminis-
cences of a pleasant day spent in a strange
port.

Not long ago we called for skeds. Well, we
certainly got them. "As far as the North
Pacific, Oriental, Intercoastal and European
runs are concerned, I don’t believe there is a
more complete set of time, weather and press
schedules printed, than those in your files of
Rapio. And we're going to keep them com-
plete and right up-to-date. (The South Amer-
ican, Mediterranean and African runs have
been rather neglected, but we are expecting
some of you fellows around there to take a
hint and come across.)

7c COMMERCIAL
BRASSPOUNDER )} —

A Dep gﬁmcn{
forthe Operator

at Sea and Ashore

Sy
o ah'\
Edited by P. 8. Lucas

We asked for station write-ups. Received
a couple. Technical articles; and you came
through with some real stuff. But when it
comes to personal experiences you're all
afraid your yarns won’t hold water. Well,
what of it? The District Attorney won’t
see ‘em.

Now, I want a bunch of you to elect your-
selves reporters for this dangerous sheet.
The next time you drop in on the gang at a
familiar static-room, take along some paper
and a couple of well oiled pencils and take
notes on some of the yarns that are being
passed back and forth, there. Then send
‘em in.

This being taken care of, we shall turn
the matter over to the postman.

In the August issue of Rapio, under the
heading: “Help Wanted—Male,” we intro-
duced the question: Shall we abandon the
column entitled “Who’s Who and Where,” so
that we may use the space for time, weather
and press schedules, technical articles, etc.?
And we asked you to drop us a line telling us
what you thought of the idea. Although the
response wasn’t what we had hoped for in
volume (each saying: ‘“Let George do it”)
there were about twenty-five votes cast, six of
which were in favor of abandening Who's
Who. All the rest felt that it would be best
to keep the column, but hold it down in case
we were crowded out by more important
material.

Although it sometimes seems that we are
not going to be able to publish all the articles
we receive, we soon catch up, and even get
ahead; so it’s just as well you decided the
thing as you did.

From our observation it would appear that
the Who's Who column is the most popular
section of the department, as it is the first
thing that all the operators we have seen,
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C. W. Ravos, Boston Correspondent

turn to. It isn’t lasting, though; that is, the
items in Who's Who, although interesting to-
day, are not especially valuable to us in our
duties as an operator.

Having decided to keep the column, we
wish to extend the invitation to all of you tc
send in any items you would like to see listed.
If it's your own name, and you want to be
real proud of it, let it head a little article or
story of some sort. What say?

EXPOSURE No. II

(Being the inside dope on the life of H. D.
Watson, awhose fist is well known all ower
the Pacific Coast, signing “HD” at KOK.)

H. D. Watson

After tacking his high school diploma on
the wall with a couple of ten-penny nails
“HD,” or “Wat,” as Mr. Watson is known
to his friends, started out on the career of a
railroad man, taking a job in his home town
of Boone, lowa, with the interurban railway.
His first duty swith this company was that of
soldering copper bonds onto the rail. Carry-
ing a double burner torch along with him as
he traversed the ties between Fort Dodge and
Des Moines, he soldered these bonds onto
every rail for this whole distance of 120
miles. At Des Moines, getting tired of “walk-
ing the tracks,” he left his native state and
joined the navy as an apprentice electrician.

HD graduated from this apprenticeship a
year later (1910), and was made electrician
second class with a special recommendation
for radio duty. This recommendation, in
those days, took the place of what is now a
regular radio operator’s classification, as
radio communication was too new a field to
afford the complete attention of any one man.
With this recommendation HD took the as
signment as chief radio operator of the U.S.S.
Yorktown, a little gunboat belonging to Old
Admiral Evans’ White Navy, and cruised
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down the coast from San Francisco to Callao,
stopping in at every port. He had his first
operating experience on that trip, and with
the weather condition, static, etc., as they are
down that way, it was an experience that he
will never forget, and one which “broke him
in right,” as the saying goes. The ship was
equipped with one of the most modern trans-
mitters of the time, being supplied by a 120
cycle m.g., which in those days was a rarety,
indeed. It was quite a stunt at that age of
the radio game, to work NPK from the Gulf
of Lower California, and when they heard
him from off Ezmeraldas, Ecuador, with a
crystal, they were pretty well “set up” over
the feat.

Having established himself on thijs trip as
a reliable radio man, HD was taken off the
Yorktowen in April, 1911, and sent on the
Alaska Radio Expedition in the capacity of
construction engineer. This expedition built
NPS, Kodiak, NPR, Dutch Harbor, and NPO,
St. Paul Island. At NPR they installed the
first 500 cycle transmitter on the coast, and
probably gave every operator in that section
a thrill as they first began plowing up the
ether with that high frequency note,

Thence, as we said, to NPQ (to be),
Upon arriving at the Pribiloff Islands, they
had the interesting experience of seeing the
seals come in. (The writer didn't find out
where the seals had been.) First came the
bachelors or those of the tender age of three
vears; then the bulls, each picking out a
nice, comfortable location for a home, set-
tling down in it, and waiting for the female
element of the colony. The females didn't
put in their appearance until about a week
afterward, making sure, we suppose, that
they would find all things comfortable upon
their arrival. Then, gathering around the
bulls at the ratio of about a dozen or so to
one (a la Solomon), they also settled down.

But enough of the seals, The expedition,
after leaving NPQ, journeyed down along the
coast, repaired the station at Cordova, and
dropped HD off at Sitka in October, a chief
operator of NPRB. Pounding brass, hunting
deer and grouse and trying his luck as a
fisherman occupied his time at Sitka until the
middle of 1912, when he was transferred to
NPC Bremerton, Washington, In April, 1913,
he was transferred to the submarine fleet for
a short time, thence to the Destroyer Perry as
chief electrician, radio. This concludes Wat's
Navy experience, and starts him out as g

commercial brasspounder, free lance, so to
speak.

Waving a white ticket in the face of the
Alaska Packers manager, he was assigned to
KHT, a spark station on the Naknek River,
Bristol Bay, Alaska. (Easterners, reading
this, will probably get the idea that Alaska
constitutes about seventy-five per cent of the
Pacific Coast.) Here he staved during the
summer, scrapping the mosquitoes, as is the
wont of those who venture to Alaska during
the summer. At the end of the season he
returned to San Francisco and lined up with
the Federal Telegraph Co., understudving at
KFS in order to get his hand in on the arcs,
Leaving the beach. Wat went to sea again as
operator on the §.8. 4rgyle, upon which he
stayed until being transferred to the §.9.
Harvard. He was on the {larvard in 1917,
when the country seemed to be getting pretty
thickly in the war, so he enlisted in the Naval
Reserve as chief electrician, radio. With his
experience in back of him, he was soon made
a warrant ofhicer, and was put in charge of
the watch at the Naval radio station at San
Francisco.

The war over, Wat got out of the Navy,
and went back to the Federal Telegraph,
who sent him down to Los-Angeles to aid in
the installation of their new marine station,
KOK. He is still there, as equipment super-
visor and chief operator, having charge of
all installation and repair work that comes
into Los Angeles,
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Great Circle Distances
By Harold Larson 88 «West Cajoor”

For those acho are interested in working
out problems for the sake of the mathematical
calculation, and for those avho aant an accu-
rate method of figuring transmission and
reception distances, this article will be awell
worth reading and studying. A table of
logarithms is necessary for these computa-
tions, but may be had for a small price at
almast any bookstore.

The average seagoing operator who wants
to know the distance between his ship and
another ship or a short station either figures
sixty miles to a degree or steps off the dis-
tance on a chart, both methods giving only
rough approximations. If more accurate re-
sults are desired, it is usually necessary to
ask one of the deck officers to figure it out.
Even when one so accommodating can be
found, it is a long, tedious problem by the
ordinary Great Circle Sailing method, which
involves the figuring of the various courses
and so forth, the actual distance being the
very last thing to be found.

By means of spherical trigonometry the
distance between two positions may be found
directly as follows:

1. Add the logarithmic sines of the two
latitudes. Find the number corresponding to
this logarithm,

2. Add the logarithmic cosines of the two
latitudes and the logarithmic cosine of the
diference of longitude. Find the number cor-
responding to this logarithm,

3. Add the two numbers obtained in 1 and
2. In the table of Natural Cosines find the
angle corresponding to this sum. This angle
expressed in minutes will be the distance
between the two positions in nautical miles,
Example: A ship in lat, 34° 43" N., long,

178° 50° W., works KFS, whose position is
lat. 37° 50’ N, long. 122° 30’ W. The dis-
tance is found as follows:
1. L sin 34° 42" 9.7553
L sin 37° 50" 9.7877
9.5430
=log of .3491
2 178° 50’
122° 30’
Diff. of Long.= 56° 20’
L cos 34° 42" 99149
L cos 37° 50° 9.8975
L cos 56° 20’ 9.7438
9.5562
=log of .3599
3. .3491
3599
.7090
=Nat. Cos. of 44° 51’
Then 44° 51’
times 60
=2691 Miles

When one position is north of the equator
and the other south, the latitude of the posi-
tion south of the equator is considered a
negative angle and the following rules apply:

sin ( -a) = -sin a
cos ( -a) = cos a

When the difference of longitude is more

than ninety degrees:
cos (90°+a) = —sin a

When the distance is more than 5,400

miles (90° expressed in minutes) :
—cos a=cos (180° —a)

Example: To find the distances between

the positions lat. 18° 35’ N, long. 120° 25’ E.
lat. 37° 45" N., long. 122° 41’ W".

1. L sin 18° 35" 9.50336
L sin 37° 45" 9.78691
9.29027

=log of .19511
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28 Diff. of Long.=116° 54’
cos (90°+a)==—sin a
cos (90°+26° 54')==—sin 26° 54’
L cos 116° 54’=L sin 26° 54’
=9,65555

L cos 116° 54’ 9.65555 log of — number

L cos 18° 35 997674 log of + number
L cos 37° 45" 9.89801 log of + number
9.53030 log of — number

=log of —.33908

3 —.33908

add +.19511

—. 14397

.14397=Nat. Cos. of 81° 43’
But —cos a=cos (180° —a)
—.14397=cos (180° —81° 43’)
=98° 17’
98° 17’
X 60

5897 Miles

CORRECTIONS IN EAST
COAST SCHEDULES

In September we ran a list of skeds cover-
ing the Atlantic Coast and Gulf of Mexico.
Some errors have been called to our atten-
tion, since that time, by T. C, Hahn of WCG,
New York, so hoping that we have not
caused anyone any unnecessary listening, we
are submitting the following corrections -

WSA, WSH and WCG will send Sandy
Hook weather report on request. These re-
ports are received at 8:15 a, m, EST and
4:15 p. m, EST.

Storm warnings and hurricanes are sent
QST as soon as received from the weather
bureau. Also sent to vessels on request from
either WSA, WSH or WCG.

Press dispatches are transmitted at 10:47
p. m. EST from both stations at WSA and
WSH, remote controlled from WCG. WSA
on 630 and WSH on 2478 meters. WCG does
not send press, but will send weather reports
on request,

During baseball season, the scores are
transmitted from WSA, WSH and WCG
around 8:10 p. m. EST.

WHO’S WHO AND WHERE

Karl Zint, ex-KDNS, WON, etc., left on
the fifteenth of October for a nice long cruise
on Zane Grey's yacht, Fisherman. The trip
is to last a year and a half, taking in every
fishing ground in the world, More power to
you, Karl. Come and see us if you ever get
back to the U. S.

L]

Francis E. Beaulieu took the Calawaii to
Hawaii last trip, relieving 1. W. Pinkerton,
who is taking a job ashore.

Gaspar, ex-Admiral Deawey, is now second
on the Calawaii.

The millionaire banker, Captain G. Allen
Hancock, has just finished the reconditioning
of the Mexican ship @axaca, installing on her
a Federal chopper spark as her radio equip-
ment, with an iron mike, Sperry repeating
compass, and Kolster radio compass as part
of her wheelhouse equipment. She has heen
built for cargo carrving, but her quarters are
such that she may be used for a yacht, Opr,
Maurice Kennedy will take her out for her
maiden (?) voyage,

Keith. Levy, after recovering his stolen
automnobile, took the Santa Marta to l?uenna
Aires. The farther the better, savs Keith,
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With the Amateur Operators

THE LOS ANGELES RADIO
CLUB

HE Los Angeles Radio Club has been re-

organized by eight Los Angeles “hams,”
who rented and furnished a clubroom. They
“own” the club, but they share its privileges
with other fellow “hams” for a reasonable
initiation and membership fee. There are
no regular meetings, but if the club is hon-
ored by a good speaker, or if there is im-
portant business to transact, an assembly of
the membership is called. The wives or
“friends” of the members furnish refresh-
ments, and everyone has a good time. (No,
no! It's perfectly legal and all that.) The
clubroom is open to members and visitors

tion in theory and code and there is room for
fifteen students at the tables at the same
time. Code practice is given every Monday
and Friday nights with the aid of two
“P.R.S.’ tape transmitters and a large omni-
graph. Every Wednesday, there is a class
in practical transmission and reception under
a competent instructor. It is surprising to
watch the rapid growth of this class of BCLs
and others who are beginning to appreciate
“real radio.”

Back of the instruction corner is the labora-
tory containing tools and instruments for
club members to carry on experiments on a
small scale or for making apparatus for their
own use. (It looked to us as if the lab.

Operating Room.

from noon until midnight. All members are
required to strictly adhere to an excellent
set of rules which are particularly suited to
a club of this kind.

The clubroom is at 2808%% South Main
Street where there is plenty of (s)parking
space, very little noise, a minimum of
QRN, and in a location within easy reach
of all. The room is attractively furnished
and they have a library in which may be
found the latest magazines and publications
on radio. A corner is devoted to instruc-

might play a prominent part in their real
initiation hi jinx that they have for new
members!) Across from the laboratory are
bunks, accommoditing six men, for those
who want to “pound brass” all night or for
the convenience of out-of-town members. In
another corner of the room is the “commis-
sary,” where soft drinks, candy. and to-
bacco may be had. All the modern con-
veniences of home plus!

The club station is inclosed by a glass
partition, shutting out practically all room

Club Koom of Los dngeles Radio Club.
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noises. The appearance of the station would
satisfy the taste of the most discriminating
operator. All apparatus was either built or
donated by the membership. At present, a
50 watt transmitter is used with “S-Tube”
plate supply. An auxiliary set is nearly ready
for use. A Grebe CR-6 is used for long
wave work in receiving, and a conventional
“lo-loss” fills all needs in the amateur bands.
A broadcast transmitter is on its way and
the club intends to broadcast some spicy pro-
grams. Snappy entertainment, educational
talks on radio, code practice; all of these
will go out on 108 meters. Watch for some
surprises, too! The call letters of the ama-
teur station are 6CWG.

To set off the appearance of the station,
a large silver cup stands on top of the
“Grebe.” This cup was won by a wily dele-
gation from the club to the National Conven-
tion of the A.R.R.L. at Chicago in August,
1925, for having the most “men eniles” at the
convention. This beautiful cup is now used
to catch all voltage drop, but it is still empty.

Just a few more words. We almost for-
got the most important part. The eight men
who reorganized the club are as follows:
Jay Peters, 6BEV, President; C. F. Wright,
Secretary-Treasurer; Ed Gilbert, 6AIC, Pub-
licity Manager and Chief Torero; M. E.
McCreery, 6L], Editor of Publications; Harry
Leighton, 6CFT, Superintendent of Instruc-
tion and in charge of station; Melvin S
Wood, 6AV], Official Printer; Don Kirk,
Instructor; William H. Hardy, 6CMS, Club
Physician. And ... omyes! Among the
honorary members and members at large are
Col. J. F. Dillon, Supervisor of Radio, 6th
District: Miss Flora Turner, 6BXA, and
Miss Harriet A. Ellsworth, 7SI, popular
radio “hamettes” of the Pacific Coast. Offi-
cer Harry Farrant of the Los Angeles Police
Department, Motorcycle Sauad, is another
member of the club. He goes after all the
boys with heavy feet and handles a mean

throttle, trigger, and key, but he shoots
“square.’ His call, when not siren ICW,
is 6BG.

A typical meeting was that recently held to
give an audience of over 100 members to
Col. J. F. Dillon, Supervisor of Radio, and
to give a demonstration of talking pictures,
using the De Forest Method of speech repro-
duction.

Colonel Dillon related several instances of
dealing with people who made severe inter-
ference and how differences and antagonistic
attitudes were overcome by good will and
sensible reasoning. Col. Dillon went on to
say: “There is no law that can be formu-
lated that can so regulate radio energy as to
prevent interference. There are several en-
terprises now operating that give rise to the
production of interference. We have only
been broadcasting for six years, and it must
be admitted that the interference problem
has been cleared up a great deal. The co-
operation of all concerned with radio is a
great thing. Quiet hours and other methods
of procedure originated in California, and
I want to say that most of the advances in
science originated here also. (Applause.)
Although there is necessity for the regula-
tion of radio interests, this regulation can-
not be done by law alone. It is necessary
that there be concerted co-operation, not in-
dividually but collectively. This is where
the club comes in.”

6TQ, Kenneth A, Cantin, A. R. R. L. com-
munications manager at Honolulu, died there
on Oct. 27th, 1926. His death will be a great
shock throughout the world, as he has com-
municated with amateurs in almost every
country. Heartfelt sympathy is extended to
his family.
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R.F. TRANSMISSION LINES
By Frank C. JonEs

The purpose of a radio frequency trans-
mission line, otherwise known as an energy
coupler or antenna feeder, is to connect an
efficiently located antenna and counterpoise
to a conveniently located distant transmitter.
Properly located, its losses may be less than
those of the ordinary short lead-in arrange-
ment. It may be of ecither the voltage feed or
of the current feed tyvpe, according as it con-
ducts small current at high voltage or large
current at low vohage.

The results of a series of recent tests of the
relative ethiciencies of these two types on 41
meters are shown in the accompanying tables.
The antenna was an inverted L. with 31 ft.
aerial 9 ft. from a 30 ft. counterpoise, each
being a single No. 14 wire. The nodal point
of voltage fell within the coupling coil, which
was made of 3 turns on a 3 in. diameter. The
resistance of the antenna, including the
coupling coil, was 15 ohms. Antenna ecurrent
was read with a hot wire ammeter placed
close to the coil, thus giving maximum cur-
rent in the antenna for most of the tests,
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It was rather difficult to compare the two
systems of RIT lines, but the general conclu-
sion drawn was that the current feeder type
was more efficient and desirable than the
voltage type. The voltage feeder has the
great disadvantages of power loss if near
anything, while the current feeder type can
be run along the house under window sills,
or nearly any place, with practically no addi-
tional introduced losses. Another thing is
that the voltage feeder is really part of the
antenna, in that it actually radiates power,
which is undesirable, and it has a very de-
cided effect on the fundamental of the
antenna.  On the other hand, it does not re-
quire any coil in the center of the antenna,
which acts as a loading coil.

The reason for the great increase in efhi-
ciency of the current feeder tyvpe of RFI" line
when the two wires are twisted together may
he due to a better power factor in the line
itself. Another experiment was tried in which
the line was made up of three different sizes
of wire in the twisted portion. The losses in
this line, probably from reflection losses due
to unequal impedances, were considerably
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Fig. 1. Current Feed Arrangement.

Fig. 1 shows the current feed arrangement.
Plate current for the low-powered oscillator
was supplied from 290 volts of B battery.
Tests were primarily made t show the
effects of wire spacing and size. It may be
noted that the ethciency of the system was
increased over 400 per cent by decreasing the
spacing of the wires in the RF'1" systemn. The
results with twisted wire are most startling.
Obviously larger wire gave better results. 1t
was noted that the current in the RFT line
was a minimmum and the plate current a
maximum when the oscillator was tuned to
the wavelength of the antenna. When the
oscillator was tuned slightly to either side of
the antenna wavelength, the current in-
creased greatly in the RFT line, and when
detuned far enough the current dropped off
to nearly zero.

The wiring of the voltage tvpe of feeder is
shown in Fig. 2, the feeder being tapped on

OSCILLATOR

greater than in a line made of all one sive
of wire.

Coupling the antenna coil directly to the
oscillator gave the results listed in the table
and siinply shows that the losses in the RFT
lines were not very large, which is a large
point in favor of their use in order to get the
antenna  clear of nearby objects. Great
height in an antenna is unnecessary, if it is
located in the clear with nothing near it, but
such reasoning doesn’'t apply in cities or
wooded areas when a “clearance height”
should be allowed for and some form of
“llertzian™ antenna used especially for the
short wave below 50 meters.

In designing a “Hertzian” antenna, it may
be either vertical or horizontal with the coun-
terpoise extending straight out from the
aerial part. A simple rule for use in the 40
meter band is to make it half the wavelength,
in actual length minus a certain amount for

]
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Fig. 2. 'oltage Feed Arrangement

to ditferent points along the aerial or coun-

terpoise. It was found that the natural
wavelength of the antenna was increased
considerably when the RFT feeder was

moved out further along either the aerial or
counterpoise. In every case the plate current
was considerably greater for the same an-
tenna current except when the feeder was out
quite far along the aerial or counterpoise
and then the antenna fundamental went way
up.  The fundamental could be lowered by
taking the coil out of the center of the an-
tenna, in which case the ammeter reading in
the antenna could not be used as a compara-
tive reading.
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the inductance located at the center. A coil
of about 3 turns will increase the funda-
mental about + meters, so for a 40 meter
antenna and a 3 turn coupling coil, the
length, excluding the coil, should be about 16
meters, or about 5215 feet.

Current Feeder RFT Line

A=41 meters.

Antenna current ... 0.60 amperes
Plate current ..ol 38 mils.
RIT line—11" of No. 19 ga. twisted pair.
Antenna current ... 0.51 amperes
Plate current .................... 32 mils.
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RFI" line—4" of No. 24 wire spaced 4 to 8
inches.

Antenna current ... 0.59%% amperes
Plate current ... 35%5 mils.

RFT line—4" of No. 24 wire twisted to-
gether.
Antenna current ...............0.20 amperes
Plate current 2914 mils.
RFT line—25" of No. 26 wire spaced 6
inches.
Antenna current ... ..-0.47Y5 amperes
Plate current ... - 32 mils,
RFT line—25" of No. 26 wire twisted to
gether.
Antenna current ... 0.42 amperes
Plate current 29%% mils
RFT line—25" of No. 26 wire twisted to-
gether.
Antenna current ...0.59  amperes
Plate current . 36Y5 mils,
RFT line—25" of No. 26 wire twisted to
gether. (Closer coupling.)
Antenna current ...

... 0.59%4 amperes

Plate current ... e 37%% mils
RFT line—7’ of No. 28 wire twisted,

Antenna current ... 0.55 amperes

Plate current ... 3414 mils

RFT line—7’ of No. 14 wire twisted,
Antenna current ... .040 amperes
Plate current . 32 mils,

RFT line—8’ of No. 19 wire twisted.

Antenna current ... 048 amperes

Plate current ... o 33%5 mils,
RFT line—7’ of No. 28 wire twisted.

Antenna current ... 0.49 amperes

Plate current 3314 mils
RFT line—7’ of No. 14 wire twisted.

Voltage Feeder RFT Line

Antenna current 0.5414 amperes
Plate current ... 36V5 mils,
RFT feeder 5' above antenna coil (point
of connection to antenna).
Antenna current
Plate current ... .
RIFT feeder at top side of
(A=431; meters).
Antenna current ... 0.59%% amperes
Plate current 37%5 mils,
RIFT feeder 10" above antenna coil (A=
444 meters).
Antenna current ... 0.52 amperes
Plate current ... 404 mils,
RFT feeder 10 above antenna coil (=45
meters, osc. slightly detuned).
Antenna current ... 0.21 amperes
Plate current ... — 43 mils.
RFT feeder 5° from coil on counterpoise
side (A\=43%% meters).
Antenna current ..0.61  amperes
Plate current .. 40%% mils,
RFT feeder 9* from coil on cterpse. side
(A=4+ meters).
Antenna current .. .0.54 amperes
Plate current . 41 mils,
RFT feeder 9’ from coil on ctrpse. side
(A=401% meters and 2 turns in caoil).
Antenna current ..0.56 amperes
Plate current .. . 41 mils,
RFT feeder 9' from coil (only 1 turn in
coil and \=42 meters).
Antenna current .................. 0.56%4 amperes
Plate current 41%% mils.
RFT feeder 9’ from coil to 1 turn (=411
meters),

Antenna Counled Directly to
Oscillator

...0.20 amperes
3615 mils
antenna coil

Antenna current ..0.60 amperes
Plate current ... 38  mils,
Antenna current ...0.51% amperes
Plate current .. 114 mils,
Antenna current ... ..0.47Y4 amperes
Plate current 12 mils.

Antenna current ... amperes
Plate current ... 36 mils.
Antenna current amperes
Plate current mils.
Antenna current amperes
Plate current ... mils.
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100 WATT MASTER OSCIL-
LATOR AT 6NO
6NO, owned and operated by Chas. H.

Cross, 735 Hilgirt Circle, Oakland, Calif,
uses one 50 watt 203A as oscillator and two

First disconnect all apparatus from the an-
tenna and counterpoise leads and connect a
single turn of wire about 4 in. in diameter in
series with these leads. Couple this single

coil to the r. f. oscillating receiver while lis-
tening in on the headphone.

While varying

similar tubes in parallel as amplifiers, With
130 m. a. on the plate of the oscillator and
300 m. a. on the plates of the amplifier, 7%
volts filament, the radiation is 6 amps. on
38 meters. Coils are silver-plated, 4 in. in
diameter; 3 in. coupling is used.

_ﬂ,W?

Radio Station 6NO.
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the tuning condenser a double click will be
heard in the phones as you pass over the
point ar which the antenna circuit and the
secondary circuit are in resonance.

Gradually loosen the coupling between
these circuits and repeat this procedure until
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Circuit Diagram of Transmitier at ONO.

The one-wire aerial is 33 ft. long and 80
per cent vertical. A two-wire fan 35 ft. long
serves as a counterpoise with a series con-
denser mounted on a panel,

New Zealand, Australia, South Africa and
South America were worked during July
Traffic schedules are to be maintained during
the winter months,

MEASUREMENT OF ANTENNA
FUNDAMENTAL
By A. P, Prck

With a properly designed antenna system
it ia possible for the amateur to construct a
transmitter which can be operated on the 40,
80 or 150-200 meter wavebands at will, Tor
such doible or triple duty the antenna must
be constructed for a certain pre-determined
wavdlength of about 130 meters. With a load-
ing coil in series it can then be tuned to any
point in the 150-200 meter band by means of
a condenser. With a 4 or § turn pick-up cotl
and a series antepna condenser it can be
aperated on 80 meters, Then by tuning the
oscillitor to 40 meters and the antenna circuit
to its third harmonic the entire set can be
etliciently operated on 40 meters,

The important part of this process is the
determination of the auntenna fundamental.
This can be readilv measured by the click
method with a calibrated oscillatory receiver
or an uncalibrated receiver and wave-meter.

L PIATE =
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the two clicks merge into one. The reading
of the calibrated receiver dial is the funda-
mental wavelength of your antenna circuit.

If your receiver is not calibrated first find
the point of resonance and place a wavemeter
coil close to the receiver secondary. Then,
not touching the secondary tuning dial,
slowly turn the wavemeter control dial until
the click locates the point where the wave-
meter and receiver are in resonance. Finally
read the wavelength on the wavemeter scale.

If the fundamental is too high or too low,
change the physical construction of your
antenna and counterpoise until it approxi-
mates 130 meters.

For transmission on 40 meters hook your
pick-up coil in series with the aerial, the
series condenser, and the counterpoise. Set
your oscillatory receiving set at 40 meters,
either by means of its own calibrated scale or
by check with the wavemeter. Then couple
the pick-up coil to the secondary tuning coil
of the receiver, and slowly turn the dial of
the series antenna condenser until a click is
again heard, whereupon it will he found that
the antenna circuit is tuned to the third har-
monic of the oscillatory receiver. You will
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find this harmonic tuning very sharp and the
click quite faint. You may possibly have to
use quite close coupling in order to get re-
sults, but do not carry this coupling too far,
as the effect on the secondary tuning circuit
of the receiver by the antenna circuit will
throw the measurement off.

It is obvious that the above described
method of checking antenna wavelengths will
be applicable to various phases of transmis-
sion. This work also goes to show how valu-
able a calibrated oscillating receiver is to the
amateur interested in transmission. By al}
means have a good receiver in your posses-
sion and calibrate it by means of an accurate
wavemeter. You will never regret the time
and trouble spent in this direction.

CALLS

By O9AD'Y, 3337 Oak Park Ave., Berwyn, 111
(40 and 80 meters)

laei, laer, (1laid), 1takz, 1lamd, lami,
(lawe), lazd, (1bca). (1bhp). 1bwi, 1byx,
lcez, 1cib, letp, 1hh. 1mp, 2aar, 2afo, 2akyv,
2ali, 2apv, 2axy, 2byg. 2cin, 2crb, 2cugq,
(2cvi), 2¢x1. 2c¢zr, 2ds, (2em), 2ev, 2nf, 2qi,
2rs, 2va, 3afw, 3ahj, 3buv, 3bwt. 3cjn, 314,
3mp, 3oq, 3ql, 3xi, 4bu, dcz, 4dd, 4ft, 4fy,
4fw, 4go, 1iz, 4jk, 4kj, 41b, 41i, 4mv, 4oa,
40q. 4pf, 4qb, 4qi, 4rm, 4si. 4wa, 4wj, baah,
5adt, bafb, (bafs), bagl, 5ajp, bakk, bamb,
5ane, (5apg), (5api), 5aqf, bax, bce, bde,
5dq, bdv, bek, bhz. 5mz, 6pk, bql, (bqq), 5qy,
5qz, btt. Buk, 5vl, byd. 6aaf, 6adv, 6agad,
6agu, 6ahp. 6amm, 6aod, 6bau, 6ben, 6bjt,
6bmw, 6bol, 6bxd, 6bzn, 6bzy, 6cae, 6cqw,
6cuw. 6dau, 6ud, 6zat, Taab. Tanu, 7es, Tkq,
Tpu, 7vl. Australian: A-2BB, A-2BK, A-2Y],
A-BBG. Canadian: (C-3HP). Miscellaneous:
AA17, AGB, AQ8, FW, GDVB, GLQ, KEL,!
NAR, NBA, NRRG, VOQ, WI1%Z, WNP, WV(,!
WVY, ZDA XCb1.

By RXY, M.S. “City of San Francisco®

While at different Central American
ports, from Oct. 4th to 25th.

lazd, 1xv, (1f1), Taac. (17210}, 1ahwv, lhhg,
1cje, 1zs, lajx, 1bif, lic, 11y, (lamd), Iro,
(1xg), las, (2uo0), 2xa, 2anx, (2ayj), 2bqa,
2tp, (2dy), 3bms, 3ee, 3gp, (3hg). 3ba, 40a,
4rb, 4el, (4km), (4nh), (4rm), 4ak, der, 4jir,
41k, 4xe, 4mw, diz, dee, (4ni), 4qb, 4ft, baah,
bacl, beb, bql, bajs, (6ax), blr, 5ls, baur,
bado, 5aio, balq. bagl, baql, S5ammn, bavi,
5ash, bhy, btt, 5zal, baao, bada, barf, bae,
bev, (bjf), 5uk, bam, 5ke, bame, 5jd, boa,
6awa, (€fcbj), 6dp, 6jn, 6kb, Gaua, Gbzd,
fbdo, 6bil. fFbux. fhqn Ffenre frv, frw, Acky,
(6ctx), (6eyh), 6cyw, 6hj, (6zat), 6abe, 6chx,
(6cin), 6or, 6agd, 6awq, 6cex, 6ea, 6abg,
6aks, 6bxi, (6bzf), 6cmi, 6eng, G6ih, 6muy,
6aaf, 6ag, 6api, 6akv, 6aon, 6aqa, 6bba,
6bbn, 6biz, 6bf, 6bpn, 6bnw, 6bvd, 6cdf,
g6crx, 6c¢chr, 6cax, 6¢ckf, 6cky, 6¢li, 6cqa,
6eww, 6cub, 6dck, (6cmg), 6eb, 6ep, 6hu,
61x, 6ud, 6to, 6zao, Ttv, 7abb, Taek, 8cbr,
Sccs, 8eq, 8qb, 8ben, 8bff, 8cpq, 8dbb, 8vu,
(8ajm), 8bbe, 8cau, 8ci, 8cbr, 8cjm, 8dif,
S8dsy, 8sx, 8boy, 8bh, 8gk, 9aeb, 9aq, 9Ibzy,
9cet, 9cye, 9cpy, 9dbh, %eev, 9eitf, 9ek, 91,
9za, 9bay, 9bbf, 9bbn, (9bht), Ibqo, Ibvp,
9cve, 9dpu, 9ub, 9aaq, 9agd, %ara, 9bow,
9cgn, 9cyw, 9sj. 9ada, (9beq), 9cku, 9dmz,
9dte, 9egh, 9auw, 9cyb. 9drd. 9duh, 9elg,
9kg, 9aln, 9ell, (9aek), Miscellaneous:
(ardi), arcx, (a-2yi), a-6bg, a-3yx, (a-2sh),
aaf’, abl, ab2, abg, mbn, (m-jh), milj, f9¢,
ev8, hu-fxl, (hu-6buec), ft, fw, abg,
(ch-4aq), bn-sk2 (gh-1fg), fmh, hik, glky,
gb-4cm, joe, Ipj, (nem), xdmi, kjoe, r-2cb,
wnu, (wvy)?, wax, z-ae, z-4aa, z-3ar, z-2x4,
(z-2gc), z-2br, 0-ale, wvx, wvr, (bb3), xda.
Pls gs} to radio operators m.s. City of San
Franecisco, care Panama Mail S.8. Co., San
Francisco, Calif.

By SUB-OFD, Box 347, La Salle, TIL
Australia: 2bk, 21k, 2tm, 2kg, 2yi, 2ss,

3bd, 3cs, 4kb, 3ij, 3jr, 3wm, 3ef, 6js, TKX, .

7es, Tpf. New Zealand: lao, lax, 2ae, 2bx,
2xa, 2ae, 42a, dac, 4ak, 4am. Mexico: jh, 1n,
1], ik. laa, 9a. Italy: lau, lor. Brazil: faw,
lia, 1lip. lae, 2ab. Chile: 214, 9tc. Argen-
tina: cb8, afl. Hawaii: 6buc, 6def, 6bdl,
6dbl, 6axw, fxi. Uruguay: jep, 1br, led,
2ak. Cuba: 2lc. Canada: 3el, 3bl, 3j1, 3ht,
3nl, 4dy, 4bz, 4zb, 9ag, ber. KEngland: 21z.
France: 8hm, Spain' earl3, earli, ear2t,

(Continued on Page 60)
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The Chaslyn SOS hydrometer employs
three colored balls instead of the usual
graduated float to indicate the specific
gravity of the electrolyte in a storage bat-

tery If all the bhalls swim the battery is
tull charged I1f they sink it is discharged.
{ntermediate conditions are indicated by
one or two of the balls sinking or swim-
ming.

The Greene-Brown “B" supply unit em-
ploys as the rectifier a new gaseous con-
duction tube which is claimed to have
low resistance between electrodes, high

current capacity, ana great rectification
afficiency. This tube is manufactured to
gpecial specifications to match the charac-
teristics of the filter circuit used. It de-
tivers 60 milliamperes at 136 volts.

The new Daven compensator is a mid-
get split stator condenser or “trimmer”
used to balance the capacity in two radio
frequency circuits which are tuned by

tandem condensers. It is so connected
that as the capacity of one of the tandem
units is slightly reduced that of the other
is slightly increased, thus balancing the
two. Where a third tuning condenser is
used, the Daven balance may be used in
the first r.f. circuit to balance the capacity
added to the second and third by the com-
pensator,

The Thordarson power compact is a
combined B eliminator and power ampli-
fier. Tt is made in two types: R-171 for
use with a Raytheon tube as a rectifier

and a UX-171 tube as a power amplifier
and R-210 for use with a UX-216B recti-
fying tube and a UX-210 amplifier, Asso-
ciated parts in both types include a step-
up transformer, two chokes, and two con-
densers.

The Eby shielded dial is designed for
one hole mounting. Being shielded, there
is no change in the setting of a station
when the band is removed. It is made of

black bakelite in clockwise and counter
clockwise types, with hairline indicator.
It has no gears nor back-lash and is of
non-microphonic construction.

F. J. Marco, 9ZA, is directing the short-
wave transmitting and receiving department
of the Barawik Co. of Chicago, who are tak-
ing an especial interest in the development of
short wave equipment.

RADIO FOR DECEMBER, 1926

www americanradiohistorv com

NEW RADIO CATALOGS

“Power Supply for Radio Sets” is the sub-
ject of an unusually simple and clear discus-
sion on the lamp socket operation of radio
sets. It incorporates much of the laboratory
experience of the Acme Apparatus Co. of
Cambridge, Mass. Circuit diagrams and
parts specifications are given for 4, B, and
C eliminators, which are also available in
factory-built models.

The new eighth edition of “The Manual
of Daven Amplification,” from the Daven
Radio Corp. of Newark, N. ], is a popular
treatise on resistance coupled audio ampli-
fiers. Illustrations are given of its application
to all types of receivers except those employ-
ing the reflex principle. Practical suggestions
are given for obviating any trouble that may
arise. This pamphlet is priced at 25 cents a
copy.

“Audio Frequency Amplification” 1is the
subject of an attra<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>