el

I N

s

-

| 25Cems |

' e ﬁ | h X ol :
OnTime 771r ouglz the FOg | VRAmuwsfl"UN

1 » T =i = s



www.americanradiohistory.com

)

=

What the SUPREME
Diagnometer Will Do

In addition to providing plate voltage
readings. grid bias readings, filament volt-
age 1e:1dm°b, and plate current readings, the
\uplcme Diagnometer $00A provides oscilla-
tion tests of tubes—the best known method
of showing normal, subnormal and abnormal
tubes. Gives direct full output readings of
filament rectificrs. Tests screen grid tubes.
Makes continuity tests without use of ex-
ternal batteries. Coutains modulated radi-
ator which takes place of broadcast stations
for testing, and also {furnishes signal for
neuhallzmg and oscillator for synchronizing
condensers, giving meter dip and speaker
click at resonance. Tlas heavy duty re
juvenator. Dridges open stages of zmdiu,
alters outputs, tests fixed condensers, con-
tains stages of audio, fixed capacities,
500,000-ohm variable resistance and 30-ohm
rheostat.  All meters and apparatus avail-
able for external use.

Absolute Accuracy
Assured

Three \Weston Meters and Supreme en-
gineering, combined with the finest of ma-
terials dlld workmanship, insure absolute
accuracy. A Voltmeter of three scales,
0-10-100-600, 1,060 ohms per volt; a Milam-
meter of 125 mils and 214 amps; and an
A.C. Voltmeter, three large scales of
0-3-15-150, are huilt into the Supreme test
panel and are housed in Bakelite cases.

All instruments are manufactured for 110
volts and 50-60 cycles. Instruments of
other frequencies can be furnished special
at slight increase in price.

It ras

volutiomzer
adi1o Servic

This complete, portable radio
laboratory is the sensation of
the radio industry
MERICA’S foremost authorities have proclaimed the SUPREME DIA(
METER to be the greatest contribution to radio service since the incept’

radio. The day of hit-and-miss service methods supplemented by a few s
meter readings has passed. Set owners are demanding scientific, accurate,

service and the SUPREME DIAGNO-
METER offers the only practical, conve-
nient, proved means of giving such service.

Do not confuse the SUPREME DIAG-
NOMETER with set testers. The Supreme
is a complete portable radio laboratory
that not only will provide plate voltage,
grid bias, plate current, and filament
voltage readings (which is the limit of
the most elaborate set testers), but offers
all the elasticity and range of the most
expensive stationary Jaboratory equipment.

It is impossible to describe here all the
functions of the Supreme, for its possi-
bilities and flexibility are almost limitless.
Practical tests have proved that one man
with a Supreme can do the work of three
with old-fashioned methods, and attain an
accuracy otherwise impossible. Supreme
League members everywhere report big
increases in earnings.

Yet the Supreme is simple to understand
and operate. Its brass-bound carrying
case measures only 18x1074x7 inches, and
complete with the Diagnometer weighs
only 25 lbs. The case contains ample and
easily accessible compartments for carry-
ing all necessary adapters and tools. A
cushioned tube shelf that affords absolute
protection for extra tubes is included. The
instrument can te removed from carry-
ing case for shop use.

Look for the Sign of Efficient

Radio Service

2 Radio Owners: Look
—~4\ ior this emblem in your
radio shop or on the but-
ton worn or card carried
by your service man. Tt
is your guarantee of de-
pendable service.

Prices and Terms
SUPREME DIAGNOMETERS may be

chased either for cash or oun the time-pa
plan. Under our deferred payment plau,
400A can be purchased for $38.50 cash
trade acceptances (installmert mnotes) f
each, due monthly. Cash price, $124.65. Al
net F.O.B. Greenwood. No dealers’ disce

Send No Money

Thousands of owners attest to the superi
of the SUPREME, Prove its value to vo
using it six days in actual service work.
let you be the sole judge. Sign and fill 1
six-day trial request and mzxil today.

Supreme Instruments Corp.
327 Supreme Building,
Greenwood, Mississippi.

Please ship me one Model 400A SUPREY
DIAGNOMETER.

Upon delivery of the instrument, I will de
posit with the express agent either the casl
price of $124.65. or 50 cash and 10 trude “
|

acceptances (1nshllment notes) for $10.00
each, due monthly, at my option, subject to
the following eonditions:
It is agrced that the deposit made with the
express_agent shall be retained by him for s'x
days. If. within that time. after Tesiing the
instrument, I am not entirely satisfied, I he
1 the privilege of returning the instrument

seal unbroken (see note helow) and adapters
and parts intact. Upon such return, and upon
the prepaymnent of return express charges, the
deposit I have made with the express arent
will be promptly returned to me.

the express agent in good condition, with the ]I

Signed = .arodm iR wa: I enis i LaiE ‘f
Firm Name
Address ...

Please send three or more trade reference~
including at least one Dbank, with this coupoi
NOTI: The seal on the banel of the ins*
ter screw in the asse’
to dlstlub this, a.
r restricl
3 guer:

ment covers the
It is never nece
does not in ar
use of the
ceases with disturbance of

Radio Diagnometer

AR /0kes every (gsf
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Each of these plans, developed by the Radio Association
of America, is a big money-maker. Set owners everywhere want to
get rid of static, to have their sets operate from the electric light
socket, the tone improved, and the volume increased, and trans-
formed into single-dial controls. Phonograph owners want their

. machines electrified and radiofied. If you learn to render these ser-
vices, you can easily make $3.00 an hour for your spare time, to say

. nothing of the money you can make installing, servicing, repairing,
building radio sets, and selling supplies.

Over §600,000,000 is being spent yearly for sets, supplies, service. You
can get your share of this business and, at the same time, fit your-
self for the big-pay opportunities in Radio by joining the Association.

@ - ‘ =~ =
J @E% t%ﬁ% Earned $502.00 Spare Tiine

Frank J. Deutsch, Penn.: “I have made

> 4 -3 L) = * o . W -
' g = s : over $500 out of Radio in my spare time.”
Radie Training Association L5500 tut o i i voiRe e
2 Claude De Grave, Canada: I knew
@g Aﬁ%@%ﬁ@& nothing about Radio when I joined a
 year ago. I am now a member of a
A membership in the Associationoffersyou A membership need not cost you a cent! V&Y exclusive organization of Radig

the easiest way into Radio. It will enable . The Association will give you a com- Engéneers,’a?zd my income s 225%
you to earn $3.00 an hour upwardsinyour prehensive, practical, and theoretical &7¢ater thaw it was.
spare time-—train you to install, repair training and the benefit of -its ‘Employ- Doubles Encome En & Months

and build ail kinds of sets—start you in ment Service.- You earn while you learn. - W. E. Thon, Chicago: ‘“Six months after I
business without capital or finance an in- OQur cooperative plan will make it possi- enrolled I secured  the wanagership of
vention—train you for the $3,000 to $10,000 ble for you to-establish a radio store. largeRadioStoreanddoubledmyincome.”
big-pay radio positions — help secure a You have the privilege of buying radio
better position at bigger pay for you. supplies at wholesale from the very first,

£ 3 "@ 2t X & - §Q Py B R =S e o= K R m:ﬂ
&é@ N@ — gg %?@gg ﬁg%ﬁ ggg@ Radio Training Asseciation ¢f America g
% @ Cept. RR-6, 4513 Ravenswood fAve., Chicago, 11,
Neo-Cost Membership Plan ! i
S @ : &@ be @ @g . 4 Gentlemen: Please send me by return mail full details
To a limited number of ambitious men, we will give Special Memberships that g of your Special Membership Plan, and also copy of
may not—need not—cost you a cent. To secire one, write today. We will send E your Radio Handbook, g
You details and also our Radio Handbook filled with dollars-and-cents radio g
3 tdeas. It will open your eyes -to the money-making possibilities of Radio. g NS it b p B va a3 - B
* q
- 2 a0 =P Pre - 5 “ddr
adio %}agnmg Assocxaﬁmn of ﬁmerma P
4513 Ravenswood Ave., Degt. BKN-6, Chicage, iIi. g City State.... .. .. E

Please say you saw it in RADIO NEWS
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IN FORTHCOMING ISSUES

The July number of RADIO NEWS marks the tenth anniversary
of its publication. It will contain for our readers many general and
constructional articles in addition to those already announced by
us, or commenced as series in this issue. We shall continte our
vigorous new policy of adding stories of aviation interest to the
strictly radio matter, while publishing more of the Iatter than
before in this magazine.

. Among the new subjects to be dealt with in July and the following
issues will be:

.

AVIATION RADIO IN AMERICA AND ABROAD: profusely-illus-

trated articles showing the latest receiving and transmitting equip-

ment in use by the air services here and in Europe. A great deal

of ingenuity has bheen shown in the latest products of “engineers
who are working along these lines,

A SHORT-WAVE PRIZE-WINNING RECEIVER, by E. T. Somerset.
This apparatus utilizes screen-grid amplification in a new and
ingeuious way, facilitating the operation of the receiver on very
low waves.

MODERN MANUFACTURE OF RADIO TUBES, by C. W. Palner.
Remarkably ingenious methods for mass production of these neces-
sary devices have brought them down to very low prices; so that
the number of tubes in the average American receiver astonishes
the world.

A SET AND TUBE TESTER FOR A LEAN PURSE, by M. K.
Barber. The writer, in two senses a ‘“service man,” has devised
a very ingenious and inexpensive layout within the reach of any
experimenter.

A HOME-MADE DYNAMIC SPEAKER, by Ralph E. Dunbar and
M. C. Parks. The complete constructional data of such a reproducer
wil be given in this article, and answer the requests of hundreds
of readers who have been anxious for the necessary information.

“TIOW MAXNY TURNS ON THE COIL?” by C. P. Mason. A dis-
cussion, in simplified form, of the rules for calculation of simple
inductance coils (for radio-frequency transformers) with rules and
tables which will be worth preserving,

In addition to these. we will present following continuations of
series started in this issue:

“The Radio Altimeter,” by Zeh Bouck; a second biographical
article on “Making Room at the Top in Radio,” by A. Henry; “A
Simple Power Amplifier” for the “Beginner’s Three” and like sets, by
C. W. Palmer; and other illustrated articles showing the construction
of the “RE 297 by R. E. Lacault, the “Band-Tsolator’” receiver by
S. Gordon Taylor, the new A.C. Screen-Grid tuner by Glenn II.
Browning. and a Booster Unit for DX work with other refinements
on the “Explorer Eight.” by John B, Brennan, Jr.

Other articles by recognized authorities in every branch of aviation
and radio work are now the subject of editorial negotiation, and

“will appear in July and the next few issues of the new RADIO NEWS,
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New York, N. Y.
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TWill HelpYou foy

Big¢ Paying J ob

You can have unlimited rewards and Big Pay possibilities—carry-
ing salaries ranging from $60 a weel and up! Rightnow big electrical jobs are

Succeed
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Iwill Train You
by Actual Werk

going begging, Coyne Electrical Experts with

12 weeks’ training are in demand—and the
e t nto need fornew fellowslike you growsevery day.

Rl

L

Where Experts Malke $60 to $200 a WeeR

The whole world is open to the trained electrician.
Get away from the humdrum existence in a small,
dull, hopeless job, where you spend your life wait-
ing for $5.00 raises. Getout of the rut. Electricity
opens theway for you. Learntobe anelectrician (not
by correspondence but on actual electrical machin-
ery) and go anywhere you wish. Youwill find posi-
tions open to you in any city at salaries of $50.00 and
$60.00 and up in electrical factories, power plants,
streetrailway companies, railroads, contractors,ete,

Don’t Be Held Down

Can you wonder why thousands of Coyne Graduates
aregrateful tome? Look atClyde P. Hart who got a position pay-
ing over $100 per week. Clarence Ackland, a farmer boy draws
$60 a week right back in his own small village, I can pointout
thousands of others. There is always 8 demand for trained men
—t0 rapid promotion and big pay.

~

t0$200 a week forits graduates. It'salltold in MY FREE B
of “*Big Pay Facts.”” Mail coupon today. [his does not obligate
you—sodoitright now! Not a Correspondence School.

COYNE Electrical Schoo!l
H.C.Lewis,Pres.,Est. 1899
900 S, Paulina St., Dept, A9-27 - Chicago

Please say

MAIL COUPON AT RIGHT — QUICK

That brings you my big book free and complete information. It costs
me§1.00—it costsyounothing. Learn why Coyne training is endorsed by
80 many large electrical concerns—what its reputation of 30 years’
standing .neans to theelectrical field, and best of all, why the word
Coyne opens the door quick to real jobs that lead to salaries ?)fo$16%0

You Learn-By-Doing

At Coyne, Elec-
s"t Books tricity will fas-
cinate you.Youwork onrealplant
sized machinery—notdummiesor
toys. Butonthesamekindof ma-
chinery you will work on when
you graduate and take a job in
the electrical field.

you saw it in RADIO

YOU CAN MAKE GOOD, TOO

Never mind—don’t hesitate because you lack expe-
rience—or advanced education. They bar no one at Coyne. Coyne
accepts you because you want big pay. Coyne trains you to
et it quick. Coyne fits you for big jobs after graduation and
helps you for life at your work in the field.

Earnn WhileYou Lezirn

1f you should need part time work, U’ll assist you in
getting it. Th_en, in 12 brief weeks in the great roaring shops of
Coyne, I'll train you as you never dreamed you could be trained.

My Latest Methods Will Fascinaie You

Idon’t make you amere ‘‘paper’’ electrician. Itrain
you by practice on our mammoth outlay of actual equipment. I
train youin housewiring by having youdo it exactly asitisdone
outside—not just by reading aboutit. Thesameapplies toarma-
ture winding, power plant operating, motor installations, auto-
motive work and hundreds of electrical jobs, That’s why we can
train you to become an ELECTRICAL EXPERT.

Send for FREE Book

L F-- -8 g---R-°% -8 §F 8 § J -1 B

H. C. LEWIS, President

COYNE ELECTRICAL SCHOOL, Dept. £9-27
500 S, Paulina $t., Chicage, 1l

Dear Mr. Lewis: Without obligation send me your big free
catalog and all details of Free Employment Service. Radio
and Automotive Courses that are included and how many
‘"earn whilelearning.” I understand I will not be bothered

i
N
l by any salesman.
1
g
i
¥
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AN OPEN LFTTER

To Our Readers:

Radio News, as well as Science and Invention, Amazing Stories, Amazing Stories
Quarterly, Your Body Quarterly and the Radio Listeners’ Guide and Call Book Quar-
terly have changed hands. All of these magazines are now owned by a new corporation,
headed by the undersigned.

It is the policy of the new organization to improve materially all of these peri-
odicals, and a very definite indication of what may be expected in forthcoming issues
may be had from a perusal of the issue in your hands. In this number, vou will find
sixteen pages more text than were used in our May number. You will find articles on
radio subjects by recognized authorities. You will find articles on radio as it applies
to the very important development which is coming in the aeronautical field during this
vear, as well as articles of very great interest on purely aviation lines.

You will find that the editorial policy has been completely changed; and, from
the present magazine, you will see that it is our purpose in the future to be of just as
much assistance as possible in the development of any sound idea which will benefit
the radio business. e believe that, when we describe a particularly good receiver, we
should also supply our readers with the information concerning where the parts may be
procured and who makes them. e do not believe it is desirable to withhold this
information until our readers write us for blueprints, and for this reason all of the tech-
nical information from now on is to be contained in the articles themselves. We do not
contemplate staving in the blueprint business.

We believe that every reader and every advertiser in Radio News and all the other
magazines published by this Company is keenly interested in our activities, and it is
our purpose to keep all of you advised concerning what we are doing. You will find
this issue of the magazine free from any “house copy” for subsidiary companies owned
by the publishers, and in direct competition with other manufacturers and other adver-
tisers. You will also find that a great many of the most reputable advertisers in the
business are so well satisfied with the changes in policy in these magazines that con-
tracts are being signed up by many of them covering not only Radio News, but the
entire group of Radio News, Science and Invention and Amazing Stories.

With each succeeding month, we hope to make our magazines better. We shall
welcome any co-operation from our readers in the form of comment or criticism.

Cordially vours,

iy

77N '

Publisher.
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NLY two months old is the S-M dynamic speaker: yet already it has taken

its proud place among S-M audio products—the acknowledged aristo-
crats of tone quality. . . “Sweetness” is taking on a new meaning for cwners
of S-M speakers, All the mellow flow of the “lows,” as well as the brilliancy of
of the “highs,” come out smoothly on an 8-M dynamic—with a surprising
absence of all rumbles, roars and rattles. . . As always, there are underlying
engineering reasons. Sound design in the speaker head is coordinated with
similar mathematical correctness in the built-in S-M 229 output transformer,
which has various taps to insure proper impedance matching for 171A, 210,
245, or 250 type tubes, singly or in push-pull. . . The 110-volt d.c. type (851),
at $29.10 net, is ideal where the field winding is to be connected as a choke
in a power circuit. . » The a.c. type (850), at $35.10 net, operates on 50 to
60 cycles, 105 to 120 volts. Thorough rectification of field current, with a 280
tube and a 2-mfd. filter condenser, reduces hum ro the point of defying derec-
tion. . . Either type fits an 814" baffle hole. . . Try an 850 or an 851 unit in
the next set you build—and the 8-M speaker will become your speaker!

720AC Screen-Grid Six “Round -the-World F
(All-Electric) (Short -Wave Sets) '

The 720AC is giving to experimenters Bigger and bigger grow the thrills that
everywhere a preview of radio as it will are coming in on the short-waves—big-
be in 1930—combining the sensation of cest of all when received clearly on an

S-M 850 Dynamic Speaker
105-120 volts, 50-60 cycles.

our”’

the 1928 season—all-a.c. operation—with
the sensation of 1929—screen-grid r.f.
amplification—and with them the en-
tively ncw 1930 features of a screen-grid
tube almost 1009 better than the dc.
operated 722, and a moderate-voltage out-

S.-M Round-the-World Four. One screen-
grid r.f. tube is used, with regenerative
(non-radiating) detector and two SM
Clough-system audio stages. Wired com-
plete in the aluminum cabinet shown,
(Type 730) with coils giving 17 to 200

put tube (the ’45) nearly as powerful as meter range, $42.90 net—or as a two-tube
the high-voltage ’50. And, with. these, the adapter (Type 731) for use with any broad-
cast receiver, $30.00 net. Component parts
also available, at $31.71 net for the 4 tube
set, or $22.86 net for the 2 tube adapter.

New 810 Prum Dial

As beantiful an illuminated dial as you will find

SM precision engineering which has
brought in broadcasting from across the
Pacific with six tubes——and even with four.
S-M tone quality is the accepted criterion

of the audio transformer industry. All these things in the 720AC
(licensed under patents of RCA and associated companics), at

only $70.20 net for the set completely wired in the 700 two-tone anywhere, in the highest-priced receivers. Smooth—
shielding cabinet, less tubes and power units. Component pacts absolutely guiet—rigid and accurate—a full 14° for
total $47.07 net; cabinet $5.55 net additional. S M 669ipower unit, each of the 100 dial divisions—and only 114” thick
furnishing all A, B, and C power required, wired complete over all—truly a dial to delight the heart of the set-
$34.50 net. SSM 720 receivers can be changed over at slight cost builder with modern ideas. Obtainable for condensers

to right or to left of dial; 810R or 810L, price $2.25 net.

== - =
Silver-Marshall, Inc. S

6405 W. 65th St., Chicago, U. S, A.
.... Please send me,free, the 1929 Summer S-M é

to the 720 AC circuit; fuli directions in Data Sheet No. 10.

[E2

Are you getting the Radiobuilder, a monthly publication tclling the very latest

developments of the S M laboratories? No. 11 (Mar. 1929) gave the first details a 3 € 1
of the new 720AC All Electric Sereen Grid Six, and the 669 Power Unit for the Cz;;alogi B30 sampie copy of The Radiobuilder.
2 - ! h A R or enclosed. .. ...oviinnn in stamps, send me the
new a.c. screen grid and 245 tubes, with complete circuits. Send the coupon for following: or . .
free sample copy, or to enter your subscription if you want it vegularly. - \Sg(l)‘_:goNf\,)%xt 2"55?‘5’;355‘50% ’i?hg‘i{’alg}’gg{,dﬁe,
y i S.M DATA SHEETS asfollows, ai2c each:
o S G G = s z Sk thorive i " gt i
If"_)ou (71LzlfL professionally, blllr do not have as yet the S-M Authorized Service E . No.1.670B. 670ABC Reservoir Power Units
Station appointment, ask about it. ...No. 2. 085 Public Address Unipac
..No. 3. 730, 731, 732 **Round-the-World” Short

Wavec Sets
Jo. 4. 223, 225, 226, 256, 251 Audio Trans-
f ormers
...No 5.720 Screen Grid Six Rcceiver
...No.6. 740 Coast-to-Coast’”” Screen Grid Four
..No. 7.675ABC High-Voltage Power Supply and
676 Dynamic Speaker Amplifier
...No. §. Sargent-Raymen t Seven
...No. 9.678PD Phonograph Amplifier
.. .No. 10. 720AC All-Electric Screen-Grid Six.
. .No. 12. 669 Power Unit (for 720AC)

SIS
Z
S
=

SILVER-MARSHALL, Inc.

6405 West 65th St., Chicago, U. S, A.

RTINS

Pleose say vou saw it in RADIO NEWS
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Radio

News

Opportunity

Is Knocking At the Door of the Student—as well as Those of Big Business
and the Man in the Street—Let’s Be Prepared for a Welcome!

HF, scientific magazines owned by the Experimenter Pub-
lishing Company will, from now on, carry on an aggressive
campaign for the development of radio and other scientific
protective devices for air navigation. Our first consid-
eration, very naturally, has to do with various radio developments;
because that is the particular field in which most of our activities
have been centered. Within a short time, we hope to be able to
present to our readers some practical, as well as historical articles
concerning this development, prepared for us by leaders in the field.

Today is the day of pioneering in work of this kind, and at
present it is one from which an immediate profit may not be derived.
There will come a day, however, and that dav is very rapidly
approaching, when the aircraft radio business will be one of the
most important parts of the radio business itself.

We Lknow of one company which specializes in the design of
radio aircraft receivers used for picking up the various beacon
signals provided by the Department of Commerce and which, a
short time ago, was notified by one of the air transportation com-
panies that it required a single receiver for these purposes. At
that time, the transport company indicated that it was very unlikely
that additional receivers would be required for some little time.
A telegram, however, was received by the radio company a few
days later inquiring as to how soon twenty-five additional re-
ceivers could be supplied.

Up to a very short time ago, the air transport operators were
almost completely disorganized insofar as radio is concerned; and
many of them, if they thought of radio at all, considered it from
a purely selfish viewpoint. Since that time, these transport
operators have managed to get together and have formed them-
selves into a single governing body which has presented a very
comprehensive plan to the Federal Radio Commission for the
operation of suitable ground transmitting stations for use in con-
nection with air carriers in flight and for point-to-point communi-
cation between airports. Establishment of this radio network will,
to a very large extent, reduce some of the most important hazards
facing the development of conmmercial aviation.

SYSTEMATIC ORGANIZATION

In passing, it is extremely interesting to note that the gentlemen
engaged in considering this radio network include some of the
most important leaders in the field of aeronautics in this country.
Among them are Mr. Luther X. Wells, Secretary of the Aeronauti-
cal Chamber of Commerce, and representatives of the Boeing
Aiv Transport Co., National Air Transport Company, Northwest
Airways, Inc.,, Pan-American Airways, Inc., Transcontinental Air
Transport, Inc., Universal Aviation Corp. and Western Air Fx-
press. Mr. I.. D. Sevmour was elected Chairman of the committee,
and a technical sub-committee comprising Herbert Hoover, Jr., of
the Western Air Express, Thorp Hiscock, Paul Goldborough, H.
C. Lenteritz and E. W. Proctor was formed to work out further
details concerning the manner in which this combination system
might function. H. J. Walls of the Department of Commerce
was invited to act in an ex-officio capacity with this technical sub-
committee.

There is no doubt, whatever, that this committee has a huge
job on its hands. There are, at present, very few waves available
for air transport work and what few high-frequency channels are
now available for any radio development are being contested by al-
most every type of commercial enterprise. People in the oil fields
want them; the existing telegraph companies are casting an anxious
eve on short waves; the rubber interests; groups of bankers,

brokers, and various enterprises having offices in points distant
from each otber ave making every effort to secure a right to
communicate by radio on short waves.

Waves have been set aside, however, for beacon transmission,
a work which will be carried on by the Department of Commerce;
as well as for the transmission of weather reports and other
information having to do with increasing the safety of air travel,
Inter—communicating services, in order to be satisfactory, must
be extremely well organized, and it is the building of this service
that the committee has in hand.

HERE AND ABROAD

Coming to us, from what we consider a highly reliable source,
is the information that, while in this country every effort is
being made to have our communicating systems, used in con-
nection with air travel, of the very latest type, a great deal of
work is being done in Furope in a very satisfactory manner with
equipment which we would consider to be more or less obsolete, or
instance, the use of the direction finder, the beacon and similar
instruments, although found valuable, does not prevail to anything
like the same extent as that of transmitters and receivers, “which
allow direct communication from the plane to the air-field.

Every effort is made abroad to design radio equipment with a
view to making it most efficient for the particular service in which
it is to be used. As a rule, radio equipment for airplane use in
this country has been more or less an offshoot of the equipment
designed for use in some other field. Receivers covering a limited-
frequency band have, however, been developed by at least one
company here, and it is very likely that others will follow along this
line very shortly.

The introduction of the screen-grid tube will allow receivers
to be made very much lighter than heretofore, and at the same
time provide very much more sensitivity. Possible developnents
of this kind in connection with transmitters are undoubtedly in
the offing.

In connection with this development work, it is interesting to
know that the Guggenheim Fund, the General Electric Company,
Radio Corp. of America, Radio Aircraft Corp., Ford Motor Com-
pany, Pilot Electric Mfg. Co., and the air transport operators
themselves, are spending huge sums.

Details of just what is going on in this field will be published
in future issues of Rapio News. With a fertile field like this in
which to work there is, without question, an opportunity for every
man interested either in radio itself or directly in aviation. An
increasing number of radio engineers, mechanics, riggers, design-
ers, manufacturers, etc., is required immediately.

The successful pilot of tomorrow must not only be familiar with
the controls on his machine, but must also be thoroughly familiar
with all of the radio and scientific instruments designed for the
protection of life in the air. In order to lead in this most inter-
esting of commercial fields it is necessary that the leaders know
what they are about, and now is the time to begin learning about
it, if you wish to lead.

Eprrorrar. Direcror.
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hook which describes the brilliant opportunities in
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GO UP!

Young Man, and Grow Up with Aviation
&)

ORACE GREELEY said: “Go West, young man, and grow
up with the country.”

Were he alive today to witness the boundless promise that
beckons from the air, he would say: “Go Up! young man, and
grow up with Aviation.”

For a new and wonderful world dimension has opened to the
dauntless gaze of this fortunate generation. Wilbur and Orville
Wright proved human flight possible ; Lindbergh proved it probable,
and thousands of men today are proving it dependable and inevit-
able.

Every day brings us additional evidence of miraculous prog-
ress in Aviation. Thousands of aircraft fly thousands of miles, to
and from a thousand airports daily bearing their cargo of men,
mail and merchandise. But—for months a shortage of aircrait has
been shown in the demand that beats against the factory doors,
and a more serious danger looms on the horizomn.

Whence will come the men to design, to manufacture, and to
control this flood of flying craft? The young men of the country
must face this duty, assume this responsibility and accept this
privilege.

Just as radio engineering owes so much to the thousands of
enthusiastic young amateurs who gave their time and money to
research and experiment, so the future of Aviation will belong to
the voung men of today who possess vision, courage and determin-
ation. For such as these Aero Mechanics has been created, and
while, of course, no single volume can cover the vast field of theor-
etical and applied aeronautics, I have endeavored to trace therein
the art of flying from its beginning and tell in simple words and
pictures the easy elementary laws that govern this revolutionary art.

Without this knowledge no man can pass the portals of flying
except as an observer. With this knowledge anv man can step
forward with assurance and certainty and tale his place, any
place in the world of Aviation—

Young Man! Go Upl—

MW@@\)
o

20 Years Secretary Aero Club of America:

Author of many books and articles on flying

as well as one of Aviation’s best books,
AERO MECHANICS

(Now on Sale at Most Newsstands)
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Making The Air Safe
for Traffic

The Lighthouse of the Air—the Radio Beacon

By Zeh Bouck

E took off from the flving field

along the Venetian Causeway,

Miami, Florida, at exactly eight

o'clock in the morning of March
4, 1929—a delightful day made more so by a
Lealthy tail wind, hit the coast immediately,
and began checking off the scaside resorts
with pleasant and frequency regularity.
Pahn Beach, Daytona, Ormond and St.
Augustine we passed, heading inland for
Jacksonville, and covering the three hundred
and forty miles in two hours and forty min-
utes.

From Jacksonville we took off again into
the same perfect Florida blue, and the tail
wind whisked us merrily and promptly on
our way at about two miles a minute. We
cut over to the coast again and, about threc-
quarters of an hour later, picked up Savan-
nah_to our left—and to the right, close to
the horizon along the shore, a soft, beautiful
streak of white down, the most feared of all
{'ving portents! Iouis Meier, my pilot, saw
it the same time I did.

“IFog,” he said, simply.

“Not so hot,” T replied. “Let’s cut inlo
the right and sce if we can pick up the rail-
road.” 5

As we passed over DBeaufort, the clouds

hegan to thicken below nus—blowing in from
the west.

“That’s not so hot either,” connnented
Meicr, as we strained our cyes for a glimpse

HE writer of this thrilling yarn

of present-day aviation adcventure
—and prediction for the future—is
well known to most readers of radio
literature. Ile is now no less at home
in the air than in the laboratory; and
is well fitted, as both radio authority
and aviation enthusiast, to tell the
story of the mutual aid that radio and
flying are giving to each other’s de-
velopment.  This is the first of the
articles Mr. Bouck has in preparation
for Ranwo News readers, who will, we
are sure, find them a treat.—Lprror.

of o railroad three thousand feet below.
“I'm goin® to haul tail outa this, and how!”

INTO THE YOG

Ile cut the gun and we nosed down into
an opening in the mess of fleeey white—

Fig. C

The “works” of the radio-beacon indicator pictiured above.

reeds may be seon at the right,

The maguets which drive the wibrating

The apparatus, though delicate, is essentially simple in its nature.

www americanradiohistorv com

The magic box which is the pilot’s third eye—it
sees through fog!

from the bright world of sunshine and cot-
ton mountains, blue sky and only the shadow
of the plane on the clouds surrounded by a
circular rainbow—from this empyrean Par-
nassus to a grev, cold dripping world be-
low, sodden forests of pine trces rooted in
swamps and oppressed by a heavy grey sky
a hundred feet or so overhead.

We had located a single-track railroad
and, from its general direction, figured it
was the line on the map running some sixty
miles to Charleston in the northeast. As
we fcll through the hole in the clouds, the
visibility was fairly good and the ceiling
some five hundred feet. But the weather
rapidly thickened, and five minutes later we
were skinmming along sideways over the rail-
road, heading slightly into a fifty-mile gale,
at no time more than fifty feet above
ground. And when T say gale, I mean a
gale! A gale that tossed the hedgehopping
plane through a never-ending series of sick-
ening bumps and gyrations that took all the
aileron the skilful pilot could give her. It
was left wing down and the control wheel
jammed to the right, and then the right
wing down and the controls januned to the
left, a split sccond of hesitation, then a mo-
mentary recoverv——all the time skimming
sidewise like a flving crab a hundred miles
per hour just over the telegraph poles along
the track. Meier had throttled the plane to
cut the speed and give us a chance to swerve
in case sonmecthing unexpected loomed up
ahcad of us. TFarm houses and lumber
camps sped by us in a dizzy panorama,
sometinies half-hidden in a wisp of fog.
Once a gang of negro track hands gazed up
at us with looks of iingled terror and
amazement. We must have presented some-
thing in the way of a thrilling spectacle—a
whining roar mingled with the gale, sud-
denly dominating the wind, a roaring spectre
out of the mist living for one carcening,
hurtling sccond, then lost again in the muf-
fling and enveloping fog. Yes—it must have
been thrilling from the ground and—well—
let us say, somewhat stimulating from above.

We whistled to assure ourselves that we
were superbly indifferent to it all and, at
the same time, made a vesolution that if we
ever got on ground again, and lived through
it, we would never leave it in anything more
spectacular than an elevator!

GROPING THROUGH
“Where in hell are we?” velled Meier.
“O. K, watch for a river on your right.”
“Nice things, these planes! Tow much
farther?”
“Fifteen miles—only fifteen!”
“Ginune the map.”
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Meier grabbed the map to check me up—
the plane nosed down.

“Watch it, Louis!"—quick, like the cracl
of a whip. )

e dropped the map, pulled the wheel
hack and we zoomed over a pine forest.
There were fields here and therc—one or
two of them—in which he might have put
the plane down. But, after all, there was
little sense in a forced landing—outside of
the fact that nothing in the world would
have felt quite so good as a bit of earth un-
derneath our wheels. If our motor cut, we
could turn into the wind and in that gale
put the plane down gently into anything
from a swamp to tree tops with good
chances of escaping obituary comument. Our
only real danger was the possibility of the
fog closing in on us—and I thought of Mer-
rill, Augie Houck, Jap Pierson, the Yankee
Doodle, all tragic legends of the fog, and
of such things as Pullmans and parlor cars
and my own safe LaSalle.

Fog dead ahead—clean to the ground.
That queer sinking feeling within—old news-
paper clipping . . . “plane tore a path for
five hundred feet through the trecs. .. .”

A quick bank to the left, over a corn
patch . . . clothes on a line . . . clear ahead
but no ceiling . . . and back again over the
railvoad.

“Atta boy, Louie!” .
damn-fool whistling.

“What’s that, Charleston?”

“Who knows—let’s look.”

.. and a Dbit more

And look we did—for twenty minutes,
dodging chimneys, housetops, docks and
boats in the bay—before we identified the
Place and located the naval air statior.

* * * *

The above story is a true story. Today
it represents a tale not unusual in the lis-
tory of flying. Tomorrow, fortunately, it
will be nothing more than history. Such
fiving is dangerous—very dangerous; and
the majority of our major aerial disasters
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The tower and antenna loops of the beacow at the College Park field.

By means of the goniometer

shown opposite in Fig. C, it is possible to turn the fields of the antennas and clhange the course.

can be traced to the hazards of blind flying. -

The devclopment of the radio beacon
practically eliminates the necessity for dan-
gerous flying. The radio beacon is an auto-
matic navigator that brings the pilot directly
to his destination even with the ground hid-
den from him by fog and clouds.

Navigation has always had a fascination

for me—the fascination of the mysterious.
Looking over the side of an ocean liner,
glancing at the fog swimming briskly along
with us, T have been positively awed by the
thought that here we were with ‘“water,
water everywhere” and specding to our port
with almost the inevitability of a solar
eclipse.

Aecrial navigation, as far as gencral cross-
counlry flying is concerned, is more obvious
and less scientific than finding one’s way at
sea. But eliminate the constant checking of

The “flving laboratory™ visits Washington.
of the Burecau of Standards, Pilot Louis Meier, Mr. Bouck, and A. K. Hinman, also of the

Bureau.

Left to right, F. W. Dunmore and Harry Diamond

The Bureau men are holding parts of the beacon apparatus wwhich they have designed

for airplane use.
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one’s course by landmarks—let vour pilet
fiy in fog or above a low ceiling—and the
difficulties that make ocean travel interest-
ing are multiplied manifold.

As a matter of fact, piloting a plane
across country, even with good visibility, is
a tiresome undertaking, requiring constant
vigilance of the man at the controls. Winds
move much more rapidly than sluggish ocean
currents, and the plane travels so fast that
it requires small errors in compass or judg-
ment to throw the fllier off his course.

HOW THE PILOT FLIES

The pilot, today, flies by map. His course
is generally laid out for him by government
survey—or he lays it out himself, on a con-
ventional map, plots his course in degrees,
and flies by compass accordingly. At its
best, this is a rather inaccurate way of trav-
eling. It is difficult to compensate the com-
pass for all directions; and the amount of
compensation varies in a manner that can be
approximated only by guess, as the plane
turns from one direction to another. Also,
the wind must be taken into consideration,
as it is only on those very rare occasions
when one has either a direct tail or a head
wind that the pilot can fly exactly in ac-
cord with the course laid out on the map.
Almost  invariably, he must compensate
wind drift. The plane rarcly flies in the di-
rection in which it is headed.

If the destination of the plane is to the
north, and a west wind is blowing, the nose
of the plane will be turned to somewhere in
the northeast. The plane actually flies along
(partly) sideways, as a bull pup runs and a
crab crawls. When we were caught be-
neath the low ceiling en route to Charleston,
we followed the railroad for many miles;
though a line drawn through the nosc and
tail of the planc would have made an angle
of sonie thirty degrces with the railread.

It is tiresome rather than difficult to com-
pensate wind drift. The pilot notes the di-
rection of the wind, and heads at what he
thinks to be the right angle into it. After
he has traveled for five minutes or so, he
checlss his position on the map, noting
whether he is on his course or off it. If
he is to the leeward he turns more into the
wind; if to the windward, he turns toward
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Fig. C

The “goniometer’” which produces an effect

antennas beacon

station,

like turning the of the

his compass course. It takes him only a
short time to gauge the corrveet degree of
eccentricity.  Ie notes the compass reading
and maintains this until the wind shiffts,
either in divection or velocity, when he must
readjust himself to the new condition.

On long flights, he may resort to a drift
indicator, which is merely a more mechani-
cal means of determining how mwuch he
should nose into the wind. It consists, prin-
cipally, of an angle-measuring device,
mounted alongside of the plane, and so ar-
ranged that it may be sighted against any
fairly stationary object below  (we say
“fairly  stationary” Dbecause sometimes a
cloud or a white cap on the water is the
ohject sighted) and so adjusted that this
object moves along the sight.  The angle
between the sight and the divection in which
the plane is pointed is a clear indication of
the drift caused by the wind, and the pilot
compensates accordingly.

With low-hanging clouds, he will invari-
ably fly beneath them for safety. If he
flies above the clouds he is without a reliable
check on wind drift, and he dares not come
down through them in casc of a forced land-
ing, for fear of mountains or even housetops
of *ceiling” height. In fog he is completely
lost.

TIE NEW GUIDE

These dreaded uncertainties ot flving will
be definitely eliminated when the radio bea-
con developed by the Buveau of Standards
comes into general use. It will guide the
pilot directly to his landing field, without
recourse to his map, in fog, cloudy or fair
weather,

The beacon indicator (Fig. A) in its per-
fected form is nothing more than an instru-
ment, a little larger than a pack of cig-
arettes, that plugs into a mounting in the
instrument board in front of the pilot. Be-
hind the glass face ave two little squares of
white that, when the plane is following its
course, vibrate up and down, tracing two
vertical lines of equal length; just as a line
is traced by a glowing cigarctte moved
swiftly. If the plane moves off its course to
the left, the left line becomes longer—the
reverse holding true for a right-hand devia-
tion. The reed indicator holds the true
course, regardless of wind drift or magnetic
deviation, whether the pilot is within sight
of ground ov at a safe altitude above the
clouds; and, when the plane is divectly over
the transmitting aervials, both reeds stop
noving. If the transmitter is located at the
flying field, the plane will be led to within
one hundred feet of a safe landing.

It was the pleasure of the Pilot Tlectrie
Manufacturing Comipany to send their “fly-
ing laboratory,” in chavge of the writer, to
Washington to test this radio beacon in co-
operation with the Bureau of Standards.
The work on the development of the dirce-
tive transmitter has been under the direc-
ticn of Drs. Dellinger and Pratt. Receiver
design has occupied the attention of ITarry
Diamond; while the visual recorder, the vi-
brating reed, is principally the work of F.
W. Dunmore—all engineers and physicists
with the Bureau of Standards.

The entire radio installaticn, including ve-
ceiver, indicator, batteries and antenna,
weighs only about twenty-five pounds—a
good example in portability.

THE BEACON ITSELF

The radio-beacon equipment divides itsclf
logically into three divisions, the transmit-
ter, the receiver and the visual indicator.
However, to grasp the idea of the way it
operates, it is necessary to consider briefly
the system as a whole,

The theorctical aspects of the radio hea-
con are not difficult to understand. The
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transmitter is so designed that it transmits
two audible frequencies on the same wave-
length; the frequencies employed at present
are 85 and 65 cycles. The radiating system
comprises, essentially, two loops mounted at
right angles to each other, or approximately
so. It is characteristic of a loop radiating
system that the loudest signal, at any given
distance from the loop, will be received in
the plane of the loop. In other words, for
the best results the loop should be pointing
at the receiver, just as, when receiving, the
loop should De pointed at the transmitter.
The curve of constant field strength about
the loop is like a figure 8. If two loops are
mounted on a common vertical axis, at vight
angles to each other, we shall have two fig-
ure 8s shown in Iig. 1. One loop transmits
the 63-cycle and the other loop the 85-cycle
wave; the two frequencies will be received
most emphatically in aveas where the two
8s overlap, the shaded portions indicating
the zones of equal signal strength on the
“course.” In other words, a plane flying in
this darkened area would receive equally
strong 65- or 85-cvcle impulses. Such a
plane is suggested by the point . A plane
at P” will receive more 83-cvele than 65-
cycle signals; while the plane at P will re-
ceive more at 65 cveles than at 85 eyveles.

The reeds in the indicator are carefully
tuned to these two frequencies (one reed to
65 cycles and the other to 85 cycles) and so
connected in the receiving circuit that they
will respond to the incoming signals. If
the 65-cycle signal is stranger than the 83-
evele signal, as at P, the 65-cycle reed will
vibrate more than the 83-cycle reed, tracing
the longer line, and vice versa.

It is obvious, that by revolving the trans-
mitting loops, the radio beacon can be set
for any desired course, just as, by revolving
a receiving loop, it is possible to receive sig-
nals better from different directions.

THE APPARATUS

The transmitter consists of an oscillator
and two power amplificrs, each amplifier
working into its own antenna system. By

The transmitting apparatus shown above is that used for experimental development work at the
DBurean of Standards during the rescarches which have brought the radiv beacon to practicality.

www americanradiohistorv com


www.americanradiohistory.com

1068

employing one oscillator, both waves are
maintained constantly at the same wave-
fength or radio-frequency (290 kiloeycles—
1054 mcters). One of the power amplifiers
is modulated by the 65-cycle current and
the other by the §3-cycle current, in much
the same manner that the carrier of a broad-
casting station is modulated by the voice.
The power amplifiers are coupled to the
antennas by means of a goniometer, an in-
strument not dissimilar to the familiar va-
riometer. The goniometer makes it possible
to rotate the ficlds without actually moving
the antennas, which are permanently crected
as in the installation at College Park illus-
trated. The goniometer sets up “phantom
loops” that turn as the goniometer is turned.

The receiver is of the standard aireraft
type developed by the Bureau of Standards,
operating on the airplane channels between
285 and 350 kilocycles. It is of single-con-
trol design, with a trimming condenser to
compensate antenna variations. A simple
novement of the control handle tunes the
receiver to any desired frequency within the
aircraft band. While manual volume con-
trol was used in the tests made by the
writer, future receivers will incorporate an
automatic volume control, relieving the pilot
of all concern and responsibility in this di-
rection.

The receiver can be used for telephonic

reception, as well as beacon indication, by
plugging in headphones in place of the reed
indicator. A short twenty-foot trailing-wire
antenna, or a ten-foot vertical-rod antenna
is used with the receiver-beacon combina-
tion. A short and comparatively straight an-
tenna should be emploved to eliminate di-
rectional effects at the receiving end. With
the antenna system described, it is possible
to locate the transmitter within one hundred
feet, from an altitude of one thousand feet.
As an antenna of this description is not
responsive to a horizontal field, and as no
vertical field exists directly over the trans-
mitting aerials, no signal is picked up and
consequently both receds stop vibrating at
this point.
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work of radio and aviation.

THE FIRST RADIO MESSAGE FROM AN AIRPLANE IN FLIGHT
Another chapter in aevial achievement is xecorded in the Sending

. - A ]
of thiswireless message fwzom an aeroplane. A

The shoit dispatel reproduced in facsimile aboce marks the first successful team-

1t was written at Sheepshead Bay, New York, on

August 21, 1910, by F. D. Caruthers; sent by J. A. D. McCurdy from a Curtiss

biplane at 10,000 feet elevation and received by H. M. Horton at a ground station,
on August 27, after several unsuccessfui endeavors.

T Il (g

EFFECTIVE OPERATION

The indicator consists of two shert reeds,
tuned exactly to the correct frequencies, and
mounted in a suitable electro-magnetic ac-
tuating arrangewment (See Fig. C). The
reeds are so perfectly tuned to their respec-
tive frequencies, that a variation of plus or
minus a twentieth of a cycle per second is
sufficient to affect operation. They furnish
a beautiful example of mechanical reso-
nance,

During the tests in which the writer par-
ticipated, it was impossible to pick up either
frequency on the phones, because of the
spark interference from the motor. How-
cver, the reeds gave no trouble in diserim-
inating between engine noise and their own
particular frequencies. The reeds are there-
fore unaffected by static or any other form
of interference that does not exactly dupli-
cate the frequencies to which they are tuned.

This apparatus was installed in less than
a half hour, using the trailing-wire antenna
with which the flving laboratory is equipped.
Mr. Meier, our pilof, required less than a
rxinute’s instruction on the technique of bea-
con flying. The goniometer was set for
Baltimore, and we took off. Two minutes
later we passed directly over the beacon
transmitter, and in fifteen minutes we were

The first commercial yadio beacon in the United States, that of the Ford Motor Company, is located

at its large flying fleld in Dearborn. Michigan,
transmitter is in the swall white house.

just outside Detroit, and is illustrated qbove. The
In the background is the mooring mast for dirigibles.
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over the city of DBaltimore. We turned
around, and with a bit of a head wind,
passed again over the beacon and flying
field twenty-five minutes lafer—all without
a single reference to compass or maps!

The radio beacon indicates a deviation of
two degrees off course. At a distance of
sixty miles this amounts to a maximum of
one mile on either side of the direct course.
At a distance of iwo hundred miles from the
beacon-—about the practical limit when
using present-day equipment—the indicator
will show a drift of about three and a half
miles. By mnoting the relative amplitudes
of the two reeds, it is possible to ascertain,
approximately, how much the plane is off
the course.

It is planned to equip radio-dircctive
courses with “marker” beacons—low-pow-
ered transmitters along the route having a
maximum range of about two miles. Trans-
mitting their own particular frequency, they
will actuate a third reed, for a minute or so,
with a zero point directly over the marker,
showing the pilot his exact position along
the course, and the speed at which he is
traveling. -

EE N )

We commenced this article with « true
story of flying today. Let us end it with
a little imaginary tale of an immediate to-
INOrrow.

A plane leaves the New York Municipal
airport with passengers for Washington.
The three motors of the giant transport roar
into a crescendo of power. The plane moves
along the runway, the tail lifts. The giant
metallic condor gathers speed, the pilot
eases up on the wheel, and the plane takes
off into a low-hanging sky that we now de-
scribe as poor flving weatlier. The passen-
gers ease themselves into their seats, ad-
Jjusling their parachutes to a comfortable
position.  (They are wearing chutes for the
same reason that the Leviathan today car-
ries life preservers.)

The pilot glances before him at his tiny
beacon, notes that both reeds are of equal
length. Te throttles the motor to cruising
speed, and glances, without a pucker ¢f the
brow, at the clouds thickening before him.
The gray sky is gloomy, and he pulls back
on the wheel, ever so slightly. The slope of
a climb needle swings up, and the altineter
slowly rises until its reading shows an alti-
tude of three thousand fect. The sun is
shining brightly on the plane, as the clouds
close in below.

The beacon shows the pilot that he is
slightly to the left of his course. He touches
the rudder, ever so deftly, gives the ship a
little aileron.  Fifteen minutes later, he

(Continued on page 1138)
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What Flying Has to Offer for Trained
Radio Experts

TITHIN two years, the demand for

radio experts to install, operate,

and maintain airplane radio equip-

ment will cause the same shortage
of radio personnel that is now threatening
as the result of talking-movie developments.
Within two years, airplancs cavrying fifty
passengers and ten tons of express and mail
will be competing with the railroads for
long-haul trafic. These great air liners
will be more dependent upon radio com-
munication than the railvoads are upon the
line telegraph.

The planes will be guided along the air-
wayvs by radio. This method of communi-
cation will serve to dispatch the planes, and
advise the pilot of weather conditions.
Again, radio signals will advise the filling
stations of the approach of the plune, so
that gas can be taken on boavd without
landing.

During the last sununer, the
Army, Navy and Commerce
Departments  inaugurated a
very cowprehensive weather T R
reporting service operating by '
radio between airports. I
had planned on several con-
secutive days to fly down to
Washington from New York
City. llach morning, at nine
oclock, T phoned Mitchel
Ficld to ask for the weather
report from Washington. Fach
morning  they said, “The
weather is bad along the
Aberdeen Proving Grounds,
with a low ceiling at Wash-
ington; but the fog is ex-
pected to clear by afternoon.”

“Vice-President, National Radio
Tustitute.

And How the Ambitious Radio Enthusiast May
Break Into the Big Game of Aviation Radio

By E.R. Haas *

Kadio Technician
F. E, Gray wortk-
ing at the recelv-
ing set of a mail
plane. The cable
which runs for-
ward from the
yeceiver is the
tuning control,
operated by the
pilot  from  his
cockpit. The pole
Funning up above
Mr., Gray’s head
is the wvertical
acrinl of the re-
ceiver. 1lith an
antenne  of this
type. the wrecep-
tion is not af-
fected by any
change in the di-
rection of the
plane’s flight.

Above, the cock-

pit in an N. A.
T. radio-equipped
mail and evpress
plane. The tun-
ing-control  han-
dle is at the pi-
lot’s left hand.
The switchboard
at the left of the
meters has the
phone jacks.
At the left, the
radio control
room at the
Cleveland aiv pori.
Weather veports
are sent out by
teletype and wa-
dio. At the
switchboard, a
technician 1is
working on the
yemote control of
the directional
transmiticr.
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Photos from National Air Trans-
port Co,

But the subsequent reports
during the morning were
unfavorable, although the

. weather was clear enough
; | in New York. It was not
; until the fourth day that we
could get away. Suppose
. our plane, had been a great
L air liner, operating on tine-
' table schedule. These planes
will have to fly as regularly
i as the trains run; and they
will, radio will make it pos-
sible for them to do so.

RADIO ROUTINE ON
A PLANE

Fach plane will carry a
radio operator. Travelling
from New York to Chicago,
for example, the operator will have a trans-
witting and receiving set, and a radio
course-plotter.

At regular intervals, he will report the
weather conditions to the ground stations
along the route. This information will be
passed on to planes passing subsequently.
In turn, he will receive weather information
on conditions ahead.

As the ship approaches refueling stations,
he will notify the ground, and a plane will
take the air at once, loaded with gasoline
for transfer in mid-air. This use of radio
alone will do much to increase safety, as
it will reduce the number of landings; for
taking off and landing are the most hazard-
ous parts of air travel.

(Continued on page 1146)
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Flagship of the fleet of 1,275 h.p. planes which will carry mail in
their

their wings and twelve passengers in
to Chicago tn eiaht hours.

© National A Transport, Inc.

The airplane bhas come into your front yard. By
the middle of this summer anyone in this coun-

try will be able to go by air wherever he wants

to go.

and schedules that mean a telescoping of
distances in all directions

NI day last swnmer a lavd sales-
man in Albany, N. Y., was notified
by his firm that the market price
had just slumped half a cent a
And the salesman for a competing

pound.
firm, unaware of this sudden price decline,
had started for Boston on an express train
half an hour before, to see the territory’s
most important customer.

The first salestan knew that if he could
reach the customer ahcad of his rival he
could land a big crder. Therefore, he re-
quested permission from his firm to hire a
plane at the local airport. The fivm refused
and ordered him to telephone; but the sales-
man feared that, in the civcumstances, the
customer might consider a phone call too
“smart-alecky.” TFace to face, he decided—
or 1o order.

On his own responsibility the salesman
hired a plane, flew to Boston, and sold five
carloads of lard to the customer. The latter,
pleased, sent him to another wholesaler to
whom he sold two carloads. On the home-
ward trip the pilot asked permission to stop
at Springfield, Mass.—he wanted to have a
look at a new flving field there. This bronght
another customer into the salesman’s mind;
he dropped in, sold three carloads—and was
back in Albany ULefore Lis vical on the train

By W.B. Courtney

Here are the facts about costs, comforts

Going

cabins, New York

had reached Boston.

AMERICA’S BID TOR
AIR SUPREMACY

All very well, vou
say, but what of it>—
vou don’t dispute the
superiority in swift-
ness of the airplane
over every other form
of modern cavrier. But vou can’t hire a
plane every time you want to go some place
in a hurry. So what's the point? Simply
this:

Newt summer it won’t be necessary to
charter special planes. Regular air passen-
ger service will be a conunonplace in every-
day American life. You will be able to
travel by air to all principal cities and popu-
Iation centers of the country; and be sct
down within ecasy surfacc-transit reach of
most of the communities which do not hap-
pen to be on the schedules.

The astonishing truth is that the United
States is blazing into the skies with estab-
lished and projected passenger services that
in a single uprush will give it world suprem-
acy.  “Astonishing”—because it will be a
shock to most of us to discover that, while
our heads have been tilted to record flights
by glamorous Americans, other and quieter
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A glimpse into one of the giant four-motoved plancs which will link Kansas
City and the Eastern seaboard. The accommodations for thirty-two sit-up
tassengcrs can be changed into sixtcen bertls.

© Robertson Aircraft Corp.-Universal Air Lines System

men have been engraving a new map at
lesser altitudes. This new map will fetch
San Francisco closer to New York than
IHartford was to Boston in the Thirtecn
Colonics; Salt Lake closer to the Atlantic
scaboard now than Washington’s Mount
Vernon was then; Montreal as close to
Times Squave as IHarlem was to Stuyves-
ant’s Bowery. Kansas City will be a hop
from Chicago, Dallas a skip, San Dicgo a
Jjump. )

Three transcontinental lines will form the
baclkbone of the nation-wide passenger scrv-
ice:

1. National Air Transport—DBoeing Air
Transport: An all-air route following the
present air mailway, and approximating its
time of thirty hours. The NAT will shuttle

between New York and Chicago, using
twelve-passenger 1,275-horsepower tri-mo-
tored Ford planes. BAT will fly the
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Western division, using its own twelve-pas-
senger tri-motored ships.

2. Western  Air  Express—Robertson-
Universal Air Lines System: .\n all-air
route, offering, however, many opportunities
for train connections, chiefly at Cleveland
and Columbus, Ohio. WAE, using twelve-
passenger Fokker tri-motors, will have its
castern terminal at Kansas City; Robertson-
Universal will go to Columbus at fivst, and
presently dircet to New York via Indian-
apolis, Pittsburgh and Philadelphia. Tt will
use twelve-passenger Fokkers on the Colum-
bus division; thirty-two passenger quad-
ruple-motored Foklkers, with sleeping accom-
modations for sixteen, on the New York
line.

3. Transcontinental Air Transport: an
air-rail route, using Pennsylvania Railroad
hetween New York, Philadelphia, Washing-
ton and Columbus, where transfer is effected
to or from twelve-pas-

“We've been charging twelve to fiftcen
cents a mile for what passenger carrying
we've been doing  with  100-mile-an-hour
ships. Our new tri-motors will cost about
8125 an hour to run—that includes all over-
head. DBut thev’ll do a minimwm of 123
miles an hour. At that speed, with any
kind of traffic, we’'ll make a nice profit at
ten cents a mile. As we get faster ships,
faster schedules, we'll charge you much less
than that. And just wait until some of the
big boys get into direct competition this
summer—mark my words, fares will be fall-
ing faster than a punctured parachute.

“The railroad fare from coast to coast,
figuring meals and extra fares and the like,
comes close to $200. If a drawing-room is
engaged it is more than $350. 'The all-air
fare will be around 8300, with free meals
aboard ship. In Europe subsidy has helped
cut air fares below first-class train fares in
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in Walla Walla it is front-page stuff—in
Walla Walla, or perhaps as far as Doise
or Seattle. Before it crosses the Rockies

it is back in the help wanted pages. Ana
it never crosses the Mississippi. Famil-
iarity, I reckon. Automobiles kill move

than 30,000 a vear in this country; but the
Dbest that Jicensed pilots and planes could do
in the first six months of last year was six.
“The papers haven’t helped people to re-
alize the differcnce between unlicensed and
licensed flying. They lump all fatal wash-
outs—and that’s about as fair as scaring a
family man ont of his auto-tour vacation be-
cause sopie racing driver got killed doing
two-ten an hour, or because some movie-
stunt guy broke his neck driving down Pike’s
Peak in reverse. ILufthansa’s records show
that an air traveler’s chances of reaching
his destination safely are 99.9997 per cent.
The Imperial Airways haven’t killed a pas-
senger since 192+—or in

senger Ford -tri-motors.

close to 20,000,000 iiles

The Columbus field will
adjoin the railroad
tracks. Between Colum-
bus and Waynoka, Okla.,
flying; between Waynoka
and Clovis, N. M., Santa
Fe Railroad; Dbetween
Clovis and San Francisco
or Los Angeles, flying.
Time, forty-eighlt hours.
Later air divisions will
be longer, decreasing
tinre.

Spun from these cove
voutes to the four corn-
ers of the conntry will be
a web of lines operated
by twenty-five passenger

T have spent much time of late in making an investigation of
aviation activities in this country; as well as of the direct relation-

ship between radio and safety of life in the air.
We have found this subject so completely covered in the accompany-
ing article (which appeared on March 23, 1929, in Corrier’s The Na-
tional Weekly, from the pen of one of its editors) that we requested
permission to bring it to the attention of our readers. The permission
has been given, and we are pleased to present Mr. Courtney’s article,
which we consider to be one of the most comprehensive appearing on
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Fprrorisat DIRECTOR.

this subject up to this time.

of flying. Here in this
country Western Air
Express, for instance,
has flown more than
2,000,000 miles without a
serious aceident. In fact
we could overwhelm the

public with statistics
proving the safety of
licensed American air

travel, but what’s the use?
Statistics have precious
little influence over preju-
dice and fear. People
want some tangible rep-
resentation of safety be-
fore they’ll take planes
as a matter of course.

transportation  compan-
ies, providing scheduled
stops in more than 110 cities, flying a
total daily mileage of nearly 40,000. These
are the official figures of the American Air
Transport Association. Hundreds of local
arriers, a nation-wide chain of air-taxies
flown by Curtiss, and sundry auxiliavy proj-
cets will provide lightning-fast connections
to the through routes and swell the daily
averages by thousands of miles.

THE DOWNWARD TREND OF FARES

But is the American public air-minded
enough at present to support this elaborate
air-passenger sevvice—to justify the vast in-
vestment in manufacture and organization,
the millions of dollars being laid out for
equipment?

“T helieve it is” said Williamm P, Mae-
Cracken, the brilliant voung Assistant See-
vetary of Commerce for A@vonautics, when
I discussed the matter with him in Wash-
ington recently, “and I'm sure it is quite
obvious to everyone interested in civil avi-
ation that the growth of passenger traffic
over our airwavs will be limited only by
two things; first, the safety of the services
operated; second, the speed with which fares
are reduced.”

1 asked the Opecrations Chicf -of one of
the big Mid-West carriers to sumnurize the
fave situation. Ile said:

“TIri-motored ships cost up to $85,000.
That price includes motors which cost from
$6,000 to $8,000 apiece. You can’t count
on a useful life of more than three or four
vears for these outfits; improvement in
specd and design is too rapid—even if de-
preciation isn’t.

somme instances, notably on the international
lines—Paris to Vienna and Berlin to Vienna,
That won’t happen heve this year—or next.
But if Americans take to air travel with the
sanie gusto and on the sae scale they have
taken to other progress—the radio, for
instance—why—" Ile shrugged dreamily.

AN UNFAIR SHARE OF THE NEWS

However, there’s something morve impor-
tant than cost—safety. On this single fac-
tor, more than on all others combined, rests
the decision whether air travel will soon
become a national habit. I mentioned this
to the chief. Fle crossed his fingers before
saying:

“Tm asking Allah for six months free
from bad crashes. Then I believe we'll
have people on the way to becoming as
plane-minded as they are now train-minded
and ship-minded. When the Vestris surviv-
ors got back to port most of them shipped
at once on other boats—some on the sister
ship of the Vestris. These people would
shudder and tell you how terrible it must be
to fall through a mile of air. But I don’t
see that it is any more terrible than to fall
throngh a mile of water—that’s what you
do when a ship sinks under you. And in
the air there aren’t any sharks to nibble at
vou.

“One thing all flving men are bitter about
is the incliination of newspapers to scnsa-
tionalize aviation accidents. If a mail pilot,
caught in a blizzard, cracks up in Walla
Walla it is front-page stuff in New York.
If a motorist gets himself and his wife and
their seven children serambled under a train
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And I think they’ve got
it—in the radio.

SCIENCE MAKES TIIE AIRWAYS SAFE

Quite apart from the public’s faith in it,
radio is destined to bear a tremendous part
in passenger aviation.  Sccretary Mae-
Cracken told me:

“Radio will have three mighty important
functions. First, as a reliable automatic
guide—radio directional beacon, you know.
This will make up for the shortcomings of
the magnetic compass. Second, for the dis-
semination of safety information. Weathev
reports and changes will be transmitted to
pilots aloft; while pilots who might be
forced down can send their location and
summon help.  Third, handling messages of
convenience both for pilots and passengers.
Pilots can report their express and mail
cargoes so that ground arrangements can be
made in advance. Passengers can talk to
their offices and howmes.”

The Department of Commerce, in con-
junction with a committee representing the
agronautical industry, is engaged with the
Federal Radio Commission in drawing up a
standard systemt of nation-wide radio sta-
tions. These will be for the use of all air
lines. To prevent chaos, frequencies will be
allotted to certain regions rather than to in-
dividual carviers. ILow-powercd transmit-
ters will be emiploved, closely spaced. DMean-
while, however, the Dbig passenger opera-
tors, getting ready for spring, have been
devising and organizing their own systems,
pending a federal standard. They have been
experimenting with two-way radio telephony,
with various directional finders and the like.
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Paul Henderson, vice president and gen-
cral munager of TAT, told me of the ex-
haustive rescarches and experiments his
company had carried on to find a foolproot
radio systeni—and the result. Elaborate in
* conception and organization, it is remarkably
simple in application.

TAT will designate one town on each of
its flying divisions as a clearing house for
weather reports and operations orders. An
expert meteorologist and observer will be
stationed here at the elbow of the division
superintendent.  This weather chief will have
three things to guide him: the regular De-
partiuent of Agriculture- Weather Bureau
daily chart, weather reports from burcaus
in every state, and special reports from ob-
servers at railroad stations for hundreds of
miles in all directions from the chief’s post.

These railroad station observers will Dbe
the regular station agents of the - various
railroads—an  arrangement made possible
by TAT’S close financial and operating affil-
iations with railroads. They will be specially
traincd by the TAT, and cach will be sup-
plied with meteorclogical instruments cost-
ing about $1,000. However, the functions of
these agents will be purely nega-
tive; they will make reports, on
prearranged forms, only when
they discern unfavorable tenden-
cies or conditions. The taking of
observations will employ one hour
of each agent’s time each day.

CURIOSITY WILL PLAY ITS PART

From these channels, the divi-
sion superintendent, through his
weather chief, will thus have at
every instant an accurate knowl-
edge of weather conditions at any
and every field.

The plane carries twelve passengers, two
pilots and 1,000 Ibs. of cargo 120 miles
an Jiour.,

© I"estern Air Express, Inc.

The $100,000 interng-
tional  air-rail terminal
at Miami has customs,
immigration and public
lealth  offices, westan-
raits, observatory deck
and other facilities.

% © Pan-American

Airways, Inc.

Sinee most air accidents to licensed planes
in the past lave heen due to pilots’ mis-
takes in judgment, this system is significant
because it lifts from the pilots for the first
time all responsibility for decisions. They
simply do as they are told by the division
superintendent, who is in constant radio tele-
phone or telegraph touch with every ship
aloft.

A pilot might say into his transmitter:
“Theee’s a fog bank ahead; what shall T
do?”

And the superintendent wmight replv: “Go
through. It ouly extends three niiles across
vour route. The next ficld is open.”

Or a pilot, fecling chipper, might re-
port: “Weather sure looks sweet ahead,
boss, not a cloud”—and be told peremp-
torily:  “Turn back and land at Field F to
await further instructions. There's a twister
coming up from Oklahoma and headed di-
rectly across [ur route near Field G.”

Colonel Henderson is typical of aviation
leaders—fired with the great things at hand,
vet eminently cautious. e took care to

eniphasize that while this system was the
best TAT had found up to this stage no
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man could say, what with the swift progress
in radio discoveries and technique, that
April's method would not be obsolete by
August.

The important thing from your point of
view and mine is that passenger safety is
the paramount concern of the air carricrs.
There is nothing of the old-time railroad
pirates—who could say, “The public  be
damned”—about men like Henderson, Han-
shue, Boeing, W, R. Ircland, Frank Rohert-
son and the others who are organizing pas-
senger aviation in this country.

Now you are reasonably convinced, we'll
assume, that licensed air travel is safe and
that the cost is moderate enough, figured
in hours and distance and social and business
values. S0 you grow curious as to just
what you will find regular air travel like.
What will be the sensations of flying in
those huge tri-motored liners of the sky-
ways?—will you Dbe comfortable?—ill?—on
time wherever you're going?  Curiosity, as
much as anyv other consideration, will proh-
ably impel you to take your first air trip.

It is a day in early summer, let’s say,
and you've just got a telegram sumrnoniﬁg
you, as soon as pos-
sible, to a city 500
miles away on ur-
gent business. Hav-
ing reached the mo-
mentous decision to
go by air, as a nov-
ice you glance into
the sky with some
misgiving. Nary a
cloud. No excuse.
So you sigh a little,
grin a little, and
wonder about resci-
vations.

A MODEL TERMINAL

You ecan phone the
carrier’s town office,
or the airport; or, if
it is handier, vou
can book passage at
any railroad station.
Before the middle of
sumimer  practically
every railroad in the
country  will have
wedded its service
and some of its
money to air car-
riers. TFor example,
in the Winsted,
Conn,, railroad sta-
tion you will be able
to buy through tick-
ets, rail and air, to
Merida, Yueatan, on
the Pan-American
lines.

Presently a luxuri-
ous bus picks you up
(Continued on
page 1130)
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HE recent developments in the field

of motorless flight have been little

short of amazing. Hundreds of in-

dividuals and flying clubs all over the
country arc now actively participating in_
this thrilling and invigorating sport.

As alveady well known to most readers,
the motored plane resulted from early ex-
periments with gliders; but it has remained
for present-day aviation cnthusiasts and
sportsmen to take up and popularize gliding
and soaring. Motorless flight is well on the
way toward becoming a national sport, and
the air-minded public is becomning aware

it
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By E. W. Sawyer

of its tremendous significance in the history
of aviation in the United States.

There are sound and fundamental reasons
for gliding and soaving activities. First of
all, the glider is a relatively cheap and
practically safe vehicle for introducing the

novice to the air.
trained pilot has a great advantage.

Moreover, the glider-
From

the very first, he maintains his lateral bal-
ance in flight by “fecl” alone; in other
words, motorless flight develops in the stud-
ent pilot that “sixth sense” of equilibrium.

At the vight, we have
a “sccondery’ or “cir-
cling” ship; below, a
“soarer” of the Darm-
stadt type, the fincst
of moloriess flanes,
faking the air.
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The author of ihis article, who is associ-

ated «with the Dectroit Gliders Sales Co.,

is an enthusiast of the sport as well as

interested in a business way. His explana-

tion will intrigue all mot vet familiar with
the subject.
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The heading illustration, furnished like the
others by the courtesy of the National
Gliders Association, represents Miss Amelia
Earhart (“Lady Lindy") about to take off
in a “primary” or training glider. A new

thrill for a transatlantic flier!
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HOW IT IS DONE
The average landing speed
of a training type glider is
about twelve miles per hour,

and the static gliding angle i
is in the neighborhood of 3
one to ten. The take-off is i
accomplished by the catapuls
method.  The “ship” is .
launched into the air by L

neans of a piece of rub-

ber “shock-cord” about 40

vards in length. The cord is attached to the
ship at its centre, which is looped and slips
into a hook placed for that purpose at the
nose of the glider. The two frec ends are
extended out in front of the ship; so that
they make an angle of about 30 degrees, bi-
sected by the proposed line of flight. The
ship is held stationary by a short piece of
ordinary rope, fastened on the tail and held
by one or two men.

At the command “Walk!” the members of
the ground crew pulling the two free ends
of the shock cord, walk forward stretching
the cord. At the word “Run!”, thev do so.
The pilot then cries “Let Go!”  The little
ship gathers immediate momentum and soars
up intc the air. The accompanying serics
of take-off pictures will serve to make
clearer just how this is done.

The slow flying speed of the training
glider, combined with its low sinking rate,
gives the novice a chance to take a “shot”
at flying “with one foot on the ground”
In an orvdinary wind he will have decent
controllability with a ground speed of only
ten or twelve miles per howr.

ACQUIRING THE FLYING SENSE

The pilot of the training or schooling
glider sits well forward of the wing, and
hence cannot use that as a line of reference
in checking his lateral balance; he has none,
except the horizon and his sense of “fecl.”
To get all the way down the hill with his
ship, he must develop a sense of balance;
and the remarkable part of it all is that,
after scraping the ship’s wings on the turf
a time or two, the student begins to do
tolerably well. He learns to make slow
turns and, above all, he learns to land his
ship.

Every landing with a glider or soaring
plane is a “dead-stick” landing. One can’t
“give her the gun” and come back and try

S,

The several steps in
the taking-0of of a
“schooling,” or “pri-
mary traming” glider
are shown In the three
pictures here. In the
first the rubber “shock-
cord” has been fas-
tened in its center to
the glider, and five of
the “ground crew”
. have taken lold on
each side, awaiting the
word,

s emos

In the center we have
the glider lifted into |
the air by the pull of |
the runners, the |
“shock-cord”  slacken- H
ing as the glider gains |
speed.  In the final i
view the glider is free, }
with its tail rope in |
the air and the shock-
cord falling to earth. -
The pilot is now “on |
his own.”

e s s
B )

again. If the student notices too late that
he is settling down on rough ground, he has
to mnake the best of it. The slow landing
speed of the ship saves him any serious
damage to his ship; and he learns soon to
“set it down anywhere.”

TYPES OF SHIPS

In general, there are three classes of glid-
ers and soaring planes: (1) the primary
training, or schooling glider; (2) the sec-
ondary, or circling ship, and (3) the soaring
Plane of the Darmstadt type.

The primary training or schooling ship,
propetly designed and constructed, is stur-
dily built to withstand the shocks and strains
incidental to its use as a training unit. Sev-
eral firms are manufacturing ships of this
kind to sell at around four hundred dollars.
This type of glider has a low aspect ratio
(about 1:6 ov 1:7) and is built with high
controllability and stability factors.

The secondary ship is of much the same
dimensions as the primary training craft,
but has an enclosed fuselage, greatly cut-
ting down the wind resistance and improv-
ing its aerodynamic characteristics.

The Darmstadt type of soaring plane rep-
resents the acme in motorless design. With

WwWwWw americanradiohistorv com
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a wing span of some 60 fect, and an aspect
ratio of 1:20, is combined a fully stream-
lined fuselage. It is in this latter type
of ship that the astounding records for
flight endurance have been made in Europe
and last summer at Cape Cod. All types
of gliders and soavers are equipped with
standard aiverafi controls; i.e., sticlkk and
rudder bar units.

ASSOCIATION ACTIVITIES

Early in 1928 there was formed at Detroit
the Evans Glider Clubs of America. Its
founder was Edward 8.
Evans, a Detroit capitalist,
widely known for his vari-
ous aviation interests. The
Evans Glider Clubs have
since come to be known as
the National Glider Associ-
ation, and now is the official
parent organization of glid-
ing and soaring in the
United States.

i

e

Under authority from the National Aero-
nautical Association it issues “B” and “C”
class glider-pilot’s licenses. The “A” class
soaring license is issued directly by the
N. A. A, upon the pilot's completion of
final soaring tests and producing his “B”
and “C” class gliding licenses as evidence
of sufficient training. With Edward S.
Fvans as the present president, and an
auspicious group of directors serving as
advisors, the National Gliding Association
seerns eminently capable of handling the
motorless field.

Among the pioncers in collegiate interest
in gliding is the Aevo Society of the Uni-
versity of Michigan. The student group
there have already purchased one training
glider and have constructed several others.
They ave, at the present time, engaged in
a flight training schedule for members of
the society.

Typical among the other glider clubs that
are being formed is the San Francisco
Glider Club. This group has built its own
equipment and done a great deal of suc-
cessful flying; and the word has been car-
ried by the Associated Press all over the
nation. This type of -introductory work is

(Continued on page 1146)


www.americanradiohistory.com

Radio News for June, 1929 1075

Automatic Radio Transmitter Designed
For Em@fg@mgy Use

By C. P. Mason

NGENUITY, as well as skillful workmanship, is
sliown in a new device whicli has béen recently pro-
duced by a leading French manufacturer, and is
capable of sending messages of a limited nature from
the radio transmitter of a ship or of an airplane, without
any knowledge of the code by the person operating it.
Tt is not, of course, intended to make an operator’s
(Continued on page 1145)

An entomatic transmiticr of disiress siguals, elc., designed for
airplane use. The slides are sct to scnd the plane’s position.
(Courtesy Société Frangaise Radio-Electrigue.)

POMRRE < _
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Above, interior wview
of the automatic trans-
snitter, showing  the
wworking parts. The 19-
contact distributor (1)
is revolved by the
motor 9. The “SOS’
signal disc, which may
be replaced by others
cut with conventional
signals, is at 2, 1is
anxiliary lheying de-
wvice is 3; the couniact-
drum at 4 makes coi-
nection wwith the ving
S (shown at B2 in the
diagram, Fig. 1) whick
carries the poinls of
the compass i code.
The ring Bl, adjusted
by the slides to give
positions, is at 6, and
7 is the 7ring info
which the call lctters
are cut, The relay 8
operates the regular
radip transmitier to
send out thesc signals.

| A

Above end at the Icft, Licut. Pedro
C. Audres of the Cuban navy is
shown sl his  automatic trais-
mitter, which he exlubited aid
demonstraied af the U, S. Naowy
Department in Washington. The
model sheton heve, for ship e,
weighs fifteen pounds; 1t dnchides
several additional slides.

© International Newsreel 'hoto.
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Making Roomat the TopinRadio

Which Begins a Series of Brief Biographies of
Figures in Radio Industry Who Did Not Wait
For Opportunity to Knock at - the Door

By A. Henry

AVE you ever sat in one of the sky-

seraping stadiwums which now dot

the land and watched a famous

football team in action—and then,
later in the game, had an opportunity to
stand close by the side-lines and see that
team rush past vou, literally shaking the
ground as it bucked the line of its adver-
saries with spced “faster than the eve can
follow?” That is, perhaps, a feeble sug-
gestion of the impression one gets fromn
meeting the newest and youngest among
those radio manufacturers who hold the
coveted “RCA license.” He is one of the
most remarkable figures in an industry dis-
tinguished for the nwmber of voung men
who have attained high places.

Yet, lest the impression be conveved that
McMurdo Silver is a superman sent to earth
with some peculiar sort of silver spoon in
his mouth which causes difficulties to vanish
hefore his inspired onslaught, it had best be
explained fhat such by no means appears to
be the case. Those familiar with Silver’s
short but adventurous business life know
that, if he is a whole football team in him-
self, his life has been no continual succession
of marches down the field to repeated touch-
downs. On the contrary, there have been
times when the ball was in the enemy’s
hands, with the line gritting its teeth to
withstand the opponents’ determined rushes.
But, after all, the important thing about
a football game is the final score. And there
is no better way of stating his score than
to say that in 1924 Silver went into the
radio parts business with a determination
to attain leadership in that husiness within
five years; and that the thing was done in
four years instead of five—for 1928 saw
Silver-Marshall at the top of the heap!

And—if further evidence is needed—1929
finds this same 26-year old execntive the re-
cipient of a manufacturer's license from the
Radio Corporation of America, General
Lilectric Company, Westinghouse Electric
& Manufacturing Company, and American

|5 g
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Tclephone & Telegraph Company, to manu-
facture radio receivers under the famous
*“pooled patents” which opened the door to
large-scale radio production in the market
of the middle twenties. When it is re-
membered that these licenses have consist-
ently been issued only to large and long-
established radio manufacturing corpora-
tions—and that a minimum payment of
$100,000 per year is required of each licensee
as compensation for the use of these com-
bined patents of the largest electrical re-
scarch laboratories in America—it becomes
clear that those in the high councils of elec-
trical big business are much of the deliberate
opinion that MecMnrdo Silver is a “good
bet.”

And the story of this man who is still a
mere boy, is doubly interesting; for it can
easily be the story of any “amateur” voung
man of today, if only he is willing to follow
in Silver’s footsteps, and work and study to
fit himself—not to seize, but to do as Silver
did—to make, his own opportunities.

McMurdo Silver was born on the 15th of
March, 1903, in Geneva, New York—almost
a St. Patrick’s baby. His father was pro-
fessor of ancient history at Hobart College.
Both of his parents were of American stock
for several centuries back, with Scotch, Eng-
lish and French blood behind their American
ancestry. The boy’s early vouth was un-
eventful except, as this narrative may fall
in the class of “success stories,” it must be
stated that young Silver did not run true to
“success” form. He was not a leader among
the hoys of the town, he did not play the
most devilish of practical jokes, and he was
not at the head of his class—actually, he was
far from the top, most of the time. Nor
was he a book-worm—in fact, up to the age
of nine, nothing nnusual seems to have been
apparent in the boy except a rather notice-
able seriousness.

AS THE TWIG IS BENT

At the age of nine, “wireless” came into
Silver’s life. How it came; and how he as-
similated it, forms an
amusing anecdote.
Some older members
of his family, seeking
to instill educational
thoughts in the child's
mind, one day read
to him two accounts
from a monthly mag-
azine. One was of

“wireless,” which had
come

into the lime-

A young constructor, a
few years back, busy with
a set wwhich its “contempo-
raries can readily date. He
has since grown up with
the industry —in fact,
from a business stand-
point, much faster.
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McMURDO SILVER

light of public attention through the sinking
of the Republic and, just then, of the Ti-
tanic. At the same time an account was
also read of the Mexican Rurales, a troop
of mounted police recrnited from criminals
by the simple and masterly expedient of
catching one, putting a rope around his necl,
placing him upon a horse all ready to be
gently stroked with a whip, and asking the
individual so situated if he wished to be-
come a Rurale, or if he preferred to dis-
mount from his steed posthaste and remain
in the unenviable position of hanging by his
neck to an obliging tree limb, separated
from it by several feet of rope, and from the
ground by several feet more. The answer,
unless choked off by the culprit’s emotion,
or the executioner’s desire for the unusual
negative reply by way of a bit of extra ex-
citement, was invariably “ves.”

Strange as it may seem, these two bits of
instruction stuck firmly in the voung man’s
mind. The next day the cook, called to the
back yard of the family residence by un-
earthly yells, heheld a strange sight. Sitting
astride a saw-horse was a young Mexican
boy hurriedly conseripted for the part of the
convict. His hands were tightly tied, and a
very heavy rope, almost thicker than his
pudgy arms, connected his unwilling néck
with the limb of a small tree directly above
him. He was calling loudly upon all the
saints known to him in a somewhat unin-
telligible imitation of Spanish. Next to him
stood one of the “Silver Gang,” asking loudly
and repeatedly whether he “joined or died.”
The executioner, in anticipation of the reply,
held the nozzle of a length of garden hose
in his hand. Some distance away, in a con-
fiscated wash-hoiler, stood the instigator of
this new game, holding the other end of the
hose in one hand, while in the other was
another piece of hose which reached back to
the gibibet and terminated in the grimy erip
of the assistant executioner. As the victim’s
pleas were uttered, the executioner shouted
theni into one hose, through which they were
presumably transmitted to the ship at sea,
represented by the wash-boiler. From there,
through the other hose, the verdict was
shouted in a high falsetto to the assistant
executioner, who in turn put the all-impor-
tant question to the prisoner.

In this way wisdom was assimilated by
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the analytical mind of McMurdo; communi-
cation with ships could only be through rub-
ber hose, since one couldn't shout several
thousand miles. And to use “wircless teleg-
raphy” one had to have a reason; which was
opportunely provided by the recaleitrant
son of a Mexican villager, who might even
vet be reclaimed to the cause of the law by
strong-rope methods and the marvels of
radio.

THE TREE’S INCLINED

Having had the crror of his ways physi-
cally impressed on him in no uncertain man-
ner, ihe inquiring streak of Silver’s mind
came to the surface. He set out to find
ent about “wireless,” and the reason for his
chastisement. This he did for several years
with no overpowering success. To carn
money to buy the parts with which to cx-
periment, he obtained a job that every older
bov in town had had before him, and given
up after a few days—or few weeks—for the
job required a degree of regulavity abhor-
rent 1o a small bov’s soul. It was the
newspaper route in the village. Every day,
including Sunday, the boy had fo get the
New York City papers from the noon train,
make up his route, and deliver papers {rom
one end of town to the other, rain or shine.
Fortunately, Silver's school hours permitted
this and somehow he held the job not for a
month, but for vears. And so the paper
route that had once been a source of emer-
gency revenue to small boys of the town,
ceased to be a sonrce of annovance to the
methodieal villagers who wanted their papers
promptly on the dot, and seldom had got
them.  But let us not give voung Silver
credit for too much perseverance. Two fac-
tors held Ty on the job, rain or shine, win-
ter or sumuner. The first was a parvent
anxious for his daily paper to arrive prompt-
Iv and regularly, and the sccond was a
similar determination on the part of the no-
longer harassed proprietor of the route,
which manifested itself in a much more suh-
stantial manner than parental orders.

All the money gained does not scem to
have given him a “wireless” that was ever
the tallk of the town, but the foundation was
being laid; he was reading and studying
“wircless® to a point where his  school
studies suffered badly. Farly in 1916 Pro-
fessor Silver died, and the young man moved
o New York City with his mother. DBy
this time he had managed to squeeze ont of
grammar school, from which he never did
egraduate, and into high school; and for
threc successive years he was the discour-
agement of his instructors, all of whom
finallv gave him up as hopeless, and firmly
threw him out of school.

So on a memorable Armistice Day of
November 11, 1918, while Wall Street was
covered from top and boltomm with paper
and ticker tape, and the world was terribly
jubilant at the prospect of peace after the
long repression of the war years, yvoung Sil-
ver started to work in ecarnest to help sup-
port his family.  And had Professor Silver
been alive, it is doubtful if he would have
bieen greatly grieved at the failure of his
son to acquire an academic cducation; for
the libeval-minded father had always felt
from his vears of experience that for a
voung man so uninterested in a college train-
ing as not to desire it, or to be unable,
through lack of interest, to assimilate it, its
loss was no real loss.

But this time the secret of Silver's sue-
cess could be seen, but by most parents it

would not have heen recognized. He was
a failure at school; vet at the age of thir-
icen, in 1616, he had written, and had suc-
ceeded in huving published in a sporting
magazine of the day, an article of several
thousand words on a subject in which he
was deeply interested—carly American five-
arms. This was during wartime, and as
“wireless” had heen prohibited to amateurs,
Silver had thrown his whole interest into
studving his other hobby, antique guns. Iiis
interest was so great, and he had spent his
waking hours in such deep study and de-
termined efforts to satisfy his curiosity at
public libraries, museums, and in gun steves,
that he posscssed at the age of thirtecen a
more complete knowledge of early American
arms than many a veteran collector or
dealev.  And this knowledge had cnabled
Lim to carn many hundreds of dollavs in the
vears of 1916, 1917 and 1918 in buying, scll-
ing and trading old arms; for in this field
his commereial talent first showed itself.

Intercsted as he was in firearms, he could
not enlist, for he was but fifteen years old
when thie war ended.  The ban was lifted
from radio shortly after Armistice Day, and
Silver hegan to experiment again, with the
new vacuum tubes that had been developed
during the war. Not centent to work as a
Wall Street messenger during the day and
play with wireless at night as most boys
would have been, he added the commercial
element of huilding, buving and selling the
crude “wireless’ parts and sets of the day
in addition to his trading in old arms. Silver
was ambilious, and spent in study his every
waking hour outside of a job that he seldom
left befere seven or eight o'clock in the
evening.

WORKING INTO RADIO

The story is teld that he gave himself five
vears lo hecome a partner in the old,
established brokerage house for which he
worked and, upon finding himself advanced
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only to the position of quotation-board boy
after a year and a half, forsook Wall Strect.
At this point his life work was determined
upon.  Up to then “wireless” and antique
arms had had his almost equal interest. The
offer of a position as laboratory assistant
in the tube laboratories of the Westinghouse
Lamp Company at DBloomfield, New Jersev,
decided his fate and radio definitely claimed
him early in 1920. The work of developing
the tubes that preceded the present Radio-
trons so intrigued Silver that he decided to
beeome an engineer—this lad who had failed
at every scholastic stndy. How did the boy
who had been disappointed because he conld
not rise to the top over night in Wall
Street go about it?

His interest aroused, he set to work,
blindly at first, then pointedly. First he
asked—“Why can’t I have an engineer’s job
now??’ And when laughed at he persisted
until he fonnd out coneretely just what he
would have to do to become an cngineer.
Having then little money for education, he
decided to take night courses in engineering
at Cooper Union. Dut he was unable to
pass the entrance examinations; for his only
education was what he had absorbed from
his parents and dug out ef his hobbies for
himself. Unable to take up an enginecring
course at once, he set out to lay the ground-
work that would enable him to enter Cooper
Union later. Starting in  another night
school to prepare, he soon passed hig_ex-
aminations at the head of one class, second
in another. Such was the strength of his
interest when once aroused. In the mean-
time, having learned all he could at the
Westinghouse Iaboratories without knowl-
cdge of his own, he went to work for a
radio and electrical jobber in New York to
broaden his experience. Not greatly inter-
csted in his work, he made no startling suc-
cess, though promoted twice in cighteen
months, once to head of his department, the
sccond time to a higher department.

A modest start for a manufacturing industry: the second floor of a garage in a

Chicago suburb was the first home of “S-1.”
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The spring of 1922 saw the radie broad-
casting boomt well under way, and the forma-
tion of the Grifiin Radio Sevvice—to become
in a few months the Havnes-Griffin Radio
Service, well known to all old-timers—and
when the new store was opened Silver was
on hand as first employe. The summer of
1922 brought the partnership of A. J.
Haynes and John Griffin as the Haynes-
Griffin Radio Service, and in the fall came
the Haynes D.X. Tuner, one of the first
kit-sets ever developed, and the work of A.
J. Hayvnes.

Superheterodynes were almost unknown
to the average listener of that day, but Sil-
ver’s mind, always ranging ahead, rcalized
the possibility of the superheterodyne cir-
cuit for broadcast reception. He “sold” hoth
Haynes and Griffin
of the idea; tne re-

spring of 1925 saw Marshall retiving from an
active interest in the young concern and
Silver carrying on alone. As the manufac-
turing business developed, the need for a
wholesale business diminished, and it was
abandoned. Soon it was possible to aban-
don the retail store also, and 1927 saw these
two stepping-stones cast away, and Silver’s
whole attention devoted to manufacturing.
The unexpected business slump of the fall
and winter of 1926 hit Silver-Marshall hard,
as it did other manufacturers. DBut the
young concern pulled through a period of
acute financial stringency, and by the fall
of 1927 was well out of the woods, and with
a not-to-be-forgotten lesson behind it.

In just four vears after the opening of
the S-M store, Silver had achieved the goal

Radio News for June, 192¢

of a rather mercurial temperament, given to
ups and downs of feeling, this steady, never-
vielding determination is one of his most in-
teresting and contradictory characteristics,
for this man’s mind is never “made up.” It
is always open to suggestion—his mental at-
titude is always that of the true student,
seeking to learn all he can from other men’s
thoughts and methods. To him the pride
that will not allow a change of mind is un-
known; if the humblest of his employves
wishes to tell Silver that his decision upon
one subject is wrong, he will listen atten-
tively—and change his mind in a flash if the
arguments advanced are better than those
on which his original decision was based.
He is never unwilling to take older counsel,
and has steadily added to his organization
oldevr men of far
greater experience and

sult, in 1923, was the
Haynes Superhetevo-
Ayne, practically every
experimental model of
which was built and
nmost of the actual
testing work done by
Silver. After this, he
spent a month at
Plattsburg  training
camp, “resting.” In-

wisdom than himself,
that he may seek their
advice.

But though he seeks
advice on all matters,

important or unim-
portant, Silver pos-
sesses to a marked

degree that first re-
quirement of a great
executive—the ability

tensely interested in
his job, Silver worked
day and night. But he
did not work blindly.
He absorbed ideas
lilke a sponge, always prying into things, ask-
ing “why?" And as soon as he was told, ex-
pevintenting to see if he had assimilated the
idea well enough so he could do the thing
himself—always, always trving until he
could. He soaked up merchandising, adver-
tising, selling and engineering ideas with
equal rapidity as a result of his intense in-
terest and curiosity, and continuously stirred
these ideas about in his mind until he pro-
duced a newer one from them.

GOING WEST

During this period a number of influential
New York business men, caught by the ra-
dio craze and sensing Silver’s ability, of-
fered to finance him in a business venture
of his own, but he would not leave Havnes-
Griffin to start out on someone else’s capital.
In 1926 the unexpected death of a step-
grandfather (Frederic Courtland Penfield,
ambassador to Austria from the United
States, just before the war years) and an
equally unexpected bequest, gave Silver his
chance. Sensing Chicago as the coming ra-
dio center of the country, Silver said good-
byre to Haynes and Griffin, went to Chicago,
and organized, with his distant cousin, John
R. Marshall, the firm of Silver-Marshall, Inc.
Silver gave the new firm five vears to be-
come a leader in the radio parts business
—we shall see if his detcrmination was to be
as ill-fated as the earlier one, to jump from
messenger boy to partn:r in the brokerage
house in five vears.

Silver and Marshall laid their plans well.
In those chaotic days thev realized that, if
they were going to manufacture parts and
kits, they must have a retail store to service
them and help users, and they would also
have to act as jobbers.
store on Wabash Avenue in Chicago and
took the second story of the garage pictured.
This was the first S-M “factory,” of some
1.600 square feet, and in it Silver worked
night and day to achieve his goal. The

So they opened a -

Five years later: the most modern factory architecture charvacterizes the ewtensive
plant which Silver-Marshall will occupy in their fifth year.

he had given himself five years to attain—
Silver-Mavshall had become one of the larg-
est manufacturers of radio kits and parts
distributed through jobbers and dealers in
America. In 1928 the firm’s position was
further strengthened, and leadership in the
parts business was lifted well beyond the
reach of competition—in a market in which
the gross sales had fallen almost forty per
cent. a year for every year that Silver had
been in it for himself. And—his goal at-
tained . . . a new one which had always
heen in his mind’s eye was quickly sct.

Such is the story of a young man who
has not ridden to success overnight on a
wave of gambler’s luck, but who has worked
very step of his way upward in a business
that has decreased greatly each year. Had
the radio parts business increased each year,
it would be difficult to estimate Silver’s po-
sition today, but no favorable boom of gen-
eral business in his line ever gave him a
hoost.

AS A LEADER

What, then, is the man like who at the
age of twenty-six is the voungest executive
to have obtained the much-coveted R.C.A.
manufacturing license which many an old,
established corporation has not been able to
secure? Over six feet tall, of lean build,
he is a combination of nervous energy at
one moment and almost phlegmatic calm at
the next. But through all yuns the deter-
mination that is his secret of success—the
will to do what he sets out to do, in one
honest way or another. This determination
is seldom expressed, but it is evident at
every moment in a grimness of purpose that
never brooks the excuse, “It can’t be done
because no one has ever done it before” Ne
nan in the S-M organization can ever come,
discouraged, to the president, and say, “It
can’t be done,” but Silver will reply, “It
can be done—but maybe in another way,”
and then work to find the way. For a man
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to make an instanta-
neous decision, later
to be revised, maybe,
if they prove wrong,
but made so quickiy
that the wheels of his organization are sel-
dom stopped “waiting for the president to
make up his mind.” He can make up that
mind in a flash, and the accuracy of his in-
stantaneous decisions is a by-word with his
associates. Yet there is nothing at ail phe-
nomenal in this—it is simply the instantane-
ous summing up of the facts that have been
gleaned and continuously mulled over in a
mind which is never still, waking or sleep-
ing. Both conscious and sub-conscious mind
are always working at top speed—vet a
speed that is possible to any ather boy once
his interest is really aroused.

AN INTERPRETER OF RADIO

Silver is best known to the public as a
writer of technical articles. Editors every-
where, of magazines and newspapers alike,
learned that articles sent them by McMurdo
Silver and published over his name, were
found to be intensely interesting to their
readers; and when an editor walkes up to
such a realization, it requires no button-
holing, or sending of flowers or beverages to
induce him to publish the “stuft”” One of
the things which editors liked most was the
completeness of the information which Sil-
ver gave in his articles as to how the radio
sets he wrote about could actually be built.
Little things which most writer passed over
as being “clear to anybody without explana-
tion” Silver explained carefully; for he real-
ized that in order to be of greatest value,
articles must be such that the reader need
not be an expert in order to understand
then. True, his articles contained, as a
part of the unusually complete information
they supplied, a list of parts which would
be required to build the radio set described,
and in these parts one was sure to find sev-
eral of the “S-M” make. This was in large
measure the kind of “advertising” which
caused the Silver-Marshall business to grow
by leaps and bounds—and it was published

(Continued on page 1138)
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A Double-Range Receiver

HERE is a great demand for a recciver

which will cover both the regulax 200-
550-meter broadcast band and the short-
wave bands now extensively used for broad-
cast purposes.  Several solutions have been
offered to overcome the lack of cfficiency
and sclectivity, on the broadeast band, in
sets using the usual low-capacity condenscrs
for tuning; but the method described here
is the most logical and economical put forth
up to this time. The results are equal to
those obtained when separate condensers are
cmployed for the twe bands; and much less
space and apparatus is required.

The system is shown in the pictures of a
new short-wave receiver. The tuning con-
denser used has two sections; one (the
smaller one used for the short waves) is
connected permancntly in the civeuit. An
additional sct of plates is fastened to the
same shaft, but is connected in the circuit
only when a small switch on the side of the
unit is closed.

In this way, the actual capacity range of
the condenser is very wide; on short waves
it is small cnough to allow easy manipula-
tion of the sct while on the broadcast band
(thanks to the switch and the additional
plates) the capacity is made sufficiently high
to assure sharp tuning. This is a wide de-
parture from the ordinary method, but, as
may readily be seen, it is both efficient and
cconomical.

The actual design of the set is not un-
usual and follows the ordinary construction
of the short-wave reccivers made by the
same manufacturer (The National Company
of Malden, Mass.). All the apparatus is
mounted on a metal chassis, and a metal cab-
inet is provided with the construction kit
This assembly makes the receiver neat in
appearance as well as substantial; while the
cabinet serves also as a shield.

@
oy

Fig. B

An under view of the veceiver; the plugein coil L2 is inserted through the sub-

panel.
to a battery cable.

£

TPour tihes are employed, one of which is
a screen-grid 222-type used as a radio-
frequency amplifier and coupling tube. Its
input is not tuned, but is coupled to the
aerial by a radio-frequency choke. The de-
teetor is coupled inductively to the radio-
frequency amplifier, and the regeneration in

Fig. A
The new Netional short-wave and broadcast re-
coiver i ils attractive metal cabinet, with
hammered-silver dial.  The wolume-control s
at the right, and the switch at the left.

this stage is controlled by a variable resis-
tor in series with the “B4” lead to this
tube. A radio-frequency choke coil is placed
in the circuit, between the detector and the
audio-frequency amplifier; it serves the pur-
pose of keeping the residnal radio-frequency
currents out of the audio amplifier.

The audio-frequency amplifier is the usual
transformer-coupled type, the two trans-
formers being enclosed in a single metal
case. The front pancl helds the dial of the
tuning condensers C1 and C2, the oscillation
control R3 and the filament switch; the re-
mainder of the apparatus is mounted cither
on or under the sub-panel. 'I'wo by-pass
condensers €3 and C4 form a low-impedance
path for the radio-frequency currents in the
plate and screen-grid civenits of the radio-
frequeney tube V1. Three hinding posts for
the aerial and the phones or loud speaker

Al the leads, it will be observed, arc under the metal chassis, and run
The two transformers are tncorporated in one housing, as
showon at the right, and the whole is most compact.
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are fastened to the back of the sub-panel
The batteries are connected through a cable
provided for the purpose.

The dial for the tuning condensers is of
the vernier type, to facilitate close tuning,
and a dial light is mounted at the top. Its
appearance is decidedly attractive.

The tuning coils are of the plug-in type
cach of the sct containing three windings.
The primary is larger than usual, because
of the use of a screen-grid tube, which re-
quires a higher output impedance. The
plate coil or tickler is fixed, since the re-
generation is controlled by the variable re-
sistor R3. Two fixed resistors, R1 and RZ,
reduce the voltage of the “A™ battery to the
correct values for the tubes. The grid lealk
R4, which depends in value on the tube cm-
ploved as the detector, may be 3 megohms,
or higher with a 201A. The blocking con-
denser C6 prevents a short-circuit between
“B4 Det” and the filament.

The complete set asscmbled is shown in
the three photographs, Figs. A, B and C. It
is supplied by the manufacturer as a kit;
but the asscmbly is very much simplified by
the inclusion of a drilled panel and sub-
pancl. It will be noticed that the screen-
grid tube is not shielded; it has been found
that this was not necessary, since this tube
is not tuned, but merely coupled aperiodi-
cally to the aerial. This radio-frequency
tube does, however, give a very definite gain
on all wavelengths.

A Positive-Action Drum Dial

DRTUM dial of new design is illustrated

in Fig. I. Back-lash is here prevented
by the use of a flexible bronze cable which is
carried around a number of pulleys and is
fastened to the shaft. The method of as-
sembly also permits the driving rod to be
mounted dircetly below the window of the

e

i.y; !

Fig. G

The condenser switch is directly below the grid leak R4,
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The schematic circuit of the National combination short-wave and broadcast receiver illustrated and

described on the preceding page.

The screen-grid stage prevents radiation on any wavelength, while

giving needed amplification,

dial, which is an advantage from the sfand-
point of appearance.

The dial, which is manufacturcd by Pre-
cise Products, Inc, of Rochester, New
York, is equipped with a small bulb for il-
lumination purposes; while the calibrated
bands which act as the indicating device, are
supplied in two types. The first of these is
the usual 0-100 graduation, over half the
drum circumference, and the second is a
scale with the approximate kilocyvele read-
ings from 1500 to 550.

-\ feature of the assembly is the con-
struction of the bracket, which may be used
for either sub-base or panel mounting, If
the condensers are rigidly fastened to the
chassis or baseboard, the dial necd not be
fastened down, as the knob will prevent it
from turning when the panel is in place.

A take-up screw, on the side of the disc,
allows the tension on the cable to be ad-
Jjusted, so that the required degree can be
attained.  In this way also any slippage
which might occur after the dial has been
used for some time, can be overcome by
turning the tension screw. The use of a
bronze cable for the drive overcomes the
usual difficulty of hreakage or stretching of
the cable. The drum is equipped with stops,
so that it can be turned bhut a little more
than one-half revolution.

The entire dial and bracket are made of
heavy steel, which has been nickel-plated;
it measures 54 inches in diameter.

. Fig. H

aa

The new “Radiola 33, a six-tube receiver of metal-

console type issued by its makers to meet a popular-

price demand. It is shown here in combination with

the ncewe " Type 100B magnetic speaker, brought out

also by the R. C. ., and which fits into a special
groove on the cabinet,

Fig. G

incorporates the latest A.C.

The “IWare Band-Selector” chassis, which
coupling units of the Vreceland type. The special
their leads to the screcu-grid caps, will be noticed.

screen-grid  tubes with
mounting of the R.F. transformers, shortening
The power plant is at the left, and the gang

tuning condenser in the center.
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Fig. 1
The “Precise” dial described in the first columa.
It may le obtaincd with kilocycle readings.

The Season’s Receivers

FTER a winter spent in the design and

development of new circuits, and an in-
vestigation into the uscs of recently devel-
oped apparatus, several of the leading manu-
facturers have announced their latest re-
ceiver models.

As was to be expected, these new receiv-
crs exemplify such important features, only
recently perfected, as the band-pass filter
system of tuning, the use of screen-grid
tubes in tuned circuits, the adaptation to
audio channcls and “B” power-supply units
of the improved dynamic speaker, and the
use of the new intermediate power amplifier
tubes (the 215) arranged in push-pull fash-
fon in the power-output stage.

Rapto News is pleascd to present herewith
a general description of the salient features
of these rcceivers, in so far as this informa-
tion is available to us.

2\ group of accompanying illustrations
show the new “Eveready™ receiver, which is
produced in several models, the only differ-
cnce in the line being the type of cabinet
furniture which houscs the reeciver unit; the
“Ware Band-Selector” recciver and the
RC.\ “Model 33.”

The “Fveready Model 307 chassis, illus-
trated in Figs. D, E and T, is a seven-tube,
single-dial, antcnna-operated, all-clectric
A.C. set, having three stages of radio-fre-
quency amplification, detector and two audio
stages, the last of which consists of two
171A-type tubes in push-pull.

The tuner part of the circuit is one devel-
oped by the Radio Frequency Laboratories
and, among other things, is different from
the accepted run of tuned-radio-frequency
circuits in that the antenna-tuning circuit
consists of a fixed condenser and variable
inductor (variometer), instead of the regu-
lar fixed inductance and variable capacity.
TFrom the use of a combination of both Sys-
temns in the tuning unit of the receiver,
Evercady engineers claim a more uniform
degree of sensitivity throughout the broad-
cast band of frequencies. Stated in another
way this means that (unlike the usual sys-
tem employed in radio-frequency receivers,
where the sensitivity is apt to be greater at
the higher frequencies—lower wavelengths—
than at the lower frequencies, because of
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their inherent regenevative tendencies) the
Liveready veceiver is designed to produce
sensitivity which is as pronouncd at the
lower frequencies as at the higher.

In the audio and power units, which are
housed in the same chassis hearing the tuner
unit, provision is made for operating a loud
speaker of either a magnetic-drive type or
the newly developed dynamic type. In the
latter case, field excitation is obtained from
the power unit.

Through the convenient arrangement of
terminals, aceess to the audio channel is ob-
tained for the operation of an electric
pick-up for the reproduction of phonograph
records. The unit construction is illustrated
clearly below.

PHE “BAND-SELECTOR”

The Ware Mfg. Corp offers a receiver em-
ploying the band-selector circuit evolved by
Dr. F. K. Vreeland, the principle of which
has been described in previous issucs of
Ranto Nrews. Fig. G shows the principal
construction features of this receiver, which

cuit. It utilizes four UX-226 A.C. radio-
trons, one UY-227, and a UX-171A power-
anmplifier tube; as well as one 280 rectifier
supplving plate voltages.

The new loud speaker (Model 100B),
which is of the improved magnetic type,
matches the receiver in design and fits into
a border groove on top of the console.

New Power Tube Available

EVERAL well-known tube manufactur-
ers have placed on the market the “in-
termediate” audio power-amplificr tubes of
the new 245 type. This tube, which is now
available for general use, is not interchange-
able with tubes of 112A, 171A, 210 or 250
types; as its tilament voltage requirements
are of a different order. Issentially, this
tube is intended only for use in receivers
where A.C. filament current in the order of
2.5 volts is available. It is capable, how-

ever, of delivering a power-output equal to
that of the 210-tvpe amplifier tube, when
operated at little more than haif of the lat-
ter's plate voltage.

Fig. D

The wnew “Series 307
Lwveready receiver 1is
shown abowve aud at the
7right in various positions.
Ihe bottom illustration
(of the frout of the as-
sembly) shows only the
antenna variometer  pro-
jecting from the shielding
of the R.F. tuning wwnit:
while the single drum dial
is inserted into the case.
Above, we have the upper
howsing remowved from
both the condensers and
the audio stuges.

is chassis-constructed. The circuit employs
two stages of tuncd radio-frequency ampli-
ficalion, each wusing an A.C. screen-grid
tube. The detector is followed by two stages
of wudio-frequency amplification, the second
emploving the new 245 (infermediate)
power-amplifier tube. A powevr-supply unit.
incorporating a 280-type rectifier tube, is
also contained on the chassis.

THE LATEST RADIOLA

A modernistic trend is strikingly indicated
in the latest recciver to come from the lab-
oratories of the R.C.A. It is illustrated in
Fig. H and is known as the “Model 33.”

Three stages of radio-frequency amplifi-
cation, a detector and two stages of audio-
frequency amplification comprise the cir-
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Due to the rigid construction and support
of the internal elements of the tube, long
life is mechanically assured. Through the
use of a heavy, “coated-ribbon” filament a
high steady filamerit cmission is maintained.

Because of the high plate current drawn
by this tube, it is essential that a coupling
unit be emploved between it and the loud
speaker, for the latter's protection.

This tube may be operated with plate po-
tentials from 180 to 250 volts. The rating
and other data concerning this tube, when
operated at these voltages, are as follows:

Filament voltage (A.C. or D.C.) 2.5
Filament current, amperes 1.5
Plate voltage 250
Grid voltage —33 —50
Plate current (milliamps). 26 32

Amplification constant - 35 35

Plate resistance (ohms) ... 1950 1900
Mutual conductance (micromhos) 1800 1850
Undistorted power output (milli-
watts) 780 1600
The tube is 5% inches high by 2 3/16

inches in diameter, and takes a UX type of
socket. It is now available in the following
makes: R.C.A.,, Cunningham, CeCo, Ray-
theon, Arcturus and others.

New Audio-Amplifier Design
POPULAR-PRICED kit, comprising
all components of a combination power

supply and audio channel incorporating two
stages of transformer-coupled amplification,
is the latest offering of Silver-Marshall, Inc.

The combination kit comprises units of the

new “Senator” line of apparatus which is
being introduced by this company and is
especially intended for distribution through
a popular chain-store organization which
handles radio parts.

Fig. E (left)

At the left, the rear of
the Ewveready “‘Series
307 with the radio-fre-
quency tuning unit wup-
ended to show the wir-
ing, the interior shield-
ing, and accessibility of
parts.  The connecting
plug of the two wunits
will be observed, and
also the pin jacks at the
right for dynamic or
magnetic speaker con-
nection.

Fig. F (below)
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The schematic diagram of the mew 245 push-pull amplificr, using “Senator” parts, which

incorporates a complete B’ power unit.

pick-up, as well as with a tuucr, and will operate scveral speakers if desircd.

assembly is

The audio channel of the combination kit
consists of two stages, the first employing
an A.C. tube of the 226 type. The sccond
stage is arranged in push-pull and requires
two of the new “intermediate” 2v,-volt
power audio amplifier tubes, the 245s.

The power unit, which is of standard de-
sign, employs a 280 tube for a rectifier. In
addition to supplying filament and plate
current to the tubes in the audio channel,
the power supply apparatus provides also
such voltages as may be required for the
opcration of a tuner unit.

Terininals have been conveniently located,
so that they make the kit combination suit-
able for use with either a radio tuncr unit
or with a magnetic pick-up for the clectric
reproduction of phonograph records.

The photograph (Fig. J) shows the gen-
cral layout of the apparatus when assembled
on a baseboard. When completed, the unit
may be housed either in the same cabinect
as the tuner or phonograph or that housing
a dynamic loud speaker; or, if the construc-
tor prefers, it may be removed to some out-
of-the-way place, such as a closet shelf.

This flexibility of the separate amplifier
is bringing it into favor, both for custom
set building and for the experimenter.

It is adapted for use with a magnetic phonograph

The simple
shown below.

5

Interference Eliminators

HE illustration (Fig. L) of a group of

apparatus in wall boxes includes the late
additions to a complete line of “man-made
static” eliminators, which have been reccived
at the Rapro News Laboratories. These are
intended for use with electric motors of
varying size and current characteristics.
Connected across the input of these, they
filter out the noises which are created at the
brush contacts, and which. would otherwise
disturb radio reception for miles. The in-
portance of preventing such high-frequency

R

Fig. L

The “Filtercties,” il-
lustrated at the left,

are but a few of a
large  family  which
has  grown markedly

in the past year. The
fundamental circuit of
cach appliance is the
same, being a low-pass
filtev <chich takes vadio
frequency  noises  out
of a 60-cycle line. The
small  object at the
B lower wvight 4s the
“Junior,” a light-
socket appliance..

AR s
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disturbances is increased by the fact that a
very large proportion of the receivers in use
today are connected to the light lines, which
serve admirably as carriers—as “wired wire-
less” experiments prove.

Filtering action is obtained by the uwsec of
chokes and cendensers of proper capacity
and voltage rating, which by-pass high-fre-
quency components directly back te their
source, via ground, while putting little load
on the (0-cycle current which is fed o the
motor. The Tobe Deutschmann Corpora-
tion, of Canton, Mass., who have beer con-
denser specialists for many vears, have been
actively developing a complete line of such
filter devices adapted to the varving nceds
which are encountered in connection with
household and business appliances.

The line, of which four “Filterettes™ are
illustrated in the picture, includes over
twenty types. The small cylinder is the
“Filterette Junior” described in our last
month’s Laboratory section; and which is
used in the current supply line of a vacuum
cleaner, fan motor, or other small household
appliance. It may also be connected be-
tween set and wall receptacle, to cut off
noises coming into the set from this source;

althougl, as pointed out in our last issue,
a set has other means of pick-up, and it is
therefore necessary to deal with interference
at the point where it is created.

The larger “Filterettes,” built into metal
wall cases and equipped with suitable fuses,
ete,, are intended for use with heavy motors,
sign flashers, lighting plants, and other in-
dustrial applications.

A Service Man’'s Friend

AN A.C. tube checker giving direct read-
ings, which has been announced by the
Jewcll Electrical Instrument Company of
Chicago, and known as “Pattern 210,” is de-
signed to test all tubes, including rectifiers.
It operates from the A.C. service lines, a
variable high resistor being furnished to
compensate for line variations between 100
and 130 volts.

This new tester is furnished in a compact
leather case. The panel carries an A.C.
voltmeter, a dircct-current instrument and
a transformer that supplies filament volt-
ages of 1.1, 1.5, 2.5, 8.5, and 7.5, with ‘a
selector switch for any of these. Both four-
and five-prong (UX and UY) sockets are
provided.

The scale of the D.C. instrument is di-
vided into 100 units, and normal values for
all standard tubes, in accordance with the
scale, are included in the instructions fur-
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i
Fig. K

A set and tube tester for all
purposes.

nished with the tester. For rectifier tubes,
a push-button is pressed and the instrument
then indicates the rectified current on a 100-
milliampere scale. In previous commercial
testers, full-wave tubes such as the 280
could not be tested; in this unit, an addi-
tional push-button is provided, so that the
rectified current of the second plate is veg-
istered on the 100-milliampere scale.

In operation, the correct filiment voltage
is set on the selector switch, the tube in-
serted in the socket and the adjusting rheo-
stat turned until the voltmeter registers the
normal condition.  Then the potentiometer
at the lower vight cornere is adjusted until
the D.C. instrument rvegisters zero. By
pressing the grid-test hutton, the net change
in plate curvent is read directly from
the instrument; which eliminates the
necessity of taking two readings and
subtracting one from the other.

Fig. M
The interference filter shown at right is for
the purpose of kecping disturbances inside a
motor or other clectrical appliance, or that of
keeping it outside a radio recciver,

A ‘Line-Noise’ Filter

N interference filter for reducing noiscs

caused by electric apparatus, which
may be connected either at the recciver or
to the interfering apparatus, has been
placed on the market by the Insuline Corp.
of America, a well-known New York manu-
facturer. The filter consists of a number of
choke coils, condensers and resistors which
are connected as shown in the diagram
(Fig. 3).

‘The filter is recommended for the larger
types of apparatus, such as electrie refrig-
crators, electric flashing signs, washing ma-
chines, furnace blowers, ete., but will operate
with equal success in connection with smalter
apparatus  as  sewing machines, vacuum
cleaners, small motors, telephone bells, ete.
As explained above, it may be connected
in the line between the interfering appara-
tus and the set, either between the set and
the light socket, or between the interfering
appliance or apparatus and the power line.

As many readers know, a great deal of
trouble with electric receivers, due to the
noises which are picked up from the light
lines, is encountcred in many locations. The
use of a filter to stop such interference is
essential. in order to obtain satisfactory re-
sults: especially where the noise is constant.
In many cases, the use of this filter will
overcome all difficulties from line interfer-
ence.

The complete filter is enclosed in @ metal

box 61, inches long, + inches wide and 6
inches high. A cord and plug is attached
to conncet the unit to the line, and the re-
ceptacte on the top of the box is used to
supply power to the set, or apparatus, from
the line through the filter. The binding post
mounted on one end of the case should be
connected to ground.

Raytheon Expands Line

IIF. Raytheon Manufacturing Company

of Cambridge, Massachusetts, a pionecr
in the manufacture of filamentless rectifier
tubes for radio use, through the comple-
tion of arrangements with the Radio Corpo-
ration of America, has obtained a license to
augment its present line of tubes with those
types now being manufactured only under
patents held and processes developed by the
R.C.A. and its associates.

Prominent among the produncts of the
Raytheon Manufacturing Company during
the past few vears have been its “B™" and
“BIP” filamentless-rectifier tubes for use in
“B” power supply units, its complete line of

heater and filament types of A.C. receiving
tubes and, more recently, the neon-glow
“Kino-Lamp” used in the receiving circuits
of television installations.

The new licensing arrangement will make
available to the Raytheon Manufacturing
Company the very complete line of receiv-
ing, transmitting and rectifying tubes now
being produced by the R.C..\. and its asso-
ciated companies.

An All-Around Radio Device
MOST versatile instrument
has come to our labora-
tory; this picce of equipment,
illustrated at the right, and
whose circuit is shown in Iig.
4, has been rigidly inspected,
and found to possess a mark-
edly high degree of workman-
ship. In explaining its
wide range of useful-

ness, Mr., Walker, its
designer, whose work

in the superheterodyne

Fig. N
There is a certain limit to
what one tuned circutt and
one tube can do; but seem-
ingly the inventor of the de-
vice at the right has boosted
it a trifle.
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Fig. 3
The schematic circuit of the interference filter
shoten  in the center  columu,  The resistor
“damps’” the condenser circuits,

field is known to all our readers. pointed
out that it is adaptable to more than twenty
different uses as a piece of radio apparatus.
Some of the more important ave listed here:
it can be used either as a short-wave re-
ceiver, a short-wave adapter, a screen-grid
pre-amplifier, a remote-control adapter.
extra stage of radio-frequency amplification
or “booster,” as a wavetrap, or as an audio
oscillator, ete., ete.

As the circuit diagram (page 1120) and
picture show, binding posts are conveniently
arranged on the panel: making all or part
of the circuit available for any of these
various uses. By the use of plug-in coils
both the short-wave and broadeast wave-
lengths can be tuned in. All the parts em-
ploved are of quality manufacture and pro-
sent an appearance of unusual attractiveness
in finish. While the unit is furnished with
a four-lead adapter plug, regularly, it can
be supplied with a five-prong plug for use
in the detector socket of an A.C. electric
set. A further description of the “Multi-
Unit,” as it is called, will be given in our
next issue.

This apparatus is produeed and dis-
tributed by a new company, the George W.
Walker Mfg. Co, 13301 Durkee \ve, Cleve-
land, Ohio.

(Continued on paye 1120)
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“The Beginner’s Three”—A Good Little Receiver

HE sct described here was designed

especially for those readers who are

as yet not well versed in the art of

set construction, who are using either
a erystal receiver, a small one- or two-tube
set, or no set at all. There are, we know,
a4 great number of crystal and onc-tube sets
being used at present, despite the reduc-
tions in the price of larger apparatus and
the great number of inexpensive larger re-
ceivers that have been described in radio
magazines and newspapers. Many beginners
belicve that the construction of a larger
set would be beyond their scope, but it will
be found (by those who try) that the con-
struction of a good, if simple, rcceiver is
quite easy.

This “Beginner’'s Three” has heen de-
signed with several points in view. In the
first place, the cost of the parts is an im-
portant consideration; for most beginners
are rather skeptical about spending very
much as they are not sure that the set
will work properly. This hesitaney can be
overcome by careful choice in the matter
of the circuit and the apparatus. It is for
this rcason that some of the parts used in
this receiver are somewhat old in their
appearance.

Another question, cqually important with

By C. Walter Palmer

WIIILE the sets which appear in
this department are not compli-
cated, this is not to say that they are
inefficient. This receiver is capable
of distance, using the tubes specified
here; it will do good work even with
general-purpose tubes. For loud-
speaker operation, however, except on
locals, the addition of another stage
of audio is recommended; and this
will be described in another article.
In the meantime, the builder of this
receiver will find that he has invested
his money and time well.

the cost, is that of the cfficiency of the
receiver; and for this reason, in the vital
parts of this sct, the best available appa-
ratus is used. Such parts as the new-style
dials, while they add much to the appear-
ance of the receiver, have very little effect
on its actual opcration; and those of the
older style, which can be obtained quite
cheaply from your local dealer, are quite
suitable for our purpose. Should the con-
structor desire to “dress up” the little sct

|

The wiew of the “Beginner’s Three” above shows how snugly it may be put together;
a very small cabinet may be improvised. The radio-frequency leads are as short as
possible; note the coils are at right angles.

www americanradiohistorv com

Iater on, he may readily do so. Many read-
ers who would be interested in building a
sct of this type, will have some parts al-
ready in their *“junk-box” and, of course,
these will help to keep the cost at a mini-
mm.

SIMPLE AND COMPACT

The “Beginner’s Three” contains one
stage of radio-frequency amplification, a
regenerative detector and one stage of
audio-frequency amplification. In locations
where one or more broadcast stations are
within a few miles, loud-speaker volume
can be obtained; although the receiver was
not designed with this point primarily in
mind. It cannot, of course, he recommended
in a congested district with many locals
operating at once.

A combination “B” power unit and an-
plifier will be deseribed in a forthcoming
issue, which will supply plate current for
all the tubes, as well as increase the volume
so that loud-speaker results can be ob-
tained. DBy designing the receiver in this
way, it will be more attractive to comstruct-
ors, who would not otherwise attempt to
build it, until more certain of its possibili-
ties. .\lso, the sectional construction will
be more suitable to the beginner; who wiil
gain cxpericnce -by building the three-tube
sct first. After it has been made and is
operating properly, the fan will be more
confident as well as; perhaps, better pre-
pared financially,

The first thing to do, when building any
receiver, is to collect ail the necessary parts.
The apparatus used in the original sct is
as follows:

LIST OF PARTS

One length of Hammarhind two-inch (di-
ameter) inductance strip, 614 inches (L1,
L.2);

/" Two Hammarlund variable condensers,
-0005-mf. with pancl shields (C1, C2);
|/j1‘hree Pilot UX tube sockets, baseboard

types

One Thordarson audio-frequency transforin-
er, G:1 ratio (T1);

= Onc Electrad “Phasatrol” (PH);

¥ Onc Cunningham 301\ tube (V1)

* One Cunningham 300A tube (V2);

¢+ Onc Cunningham 112\ tube (V3);

“7“Onc Electrad “Royalty” variable resistor, 0-

/" 500,000-ohm (R3);

Two Silver-Marshall  (old-style) vernier
dials (a later model may be used, if the
constructor desires to improve the appear-
ance of the set);

One Aero “Type 60” radio-frequency choke’
(L3)3

" One Lynch “Equalizer” and mounting,
“Type 4/3” (R1);
One Electrad by-pass condenser, 0.5-mf.

(C4);
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s
- One Aerovox .002-mf. fixed condenser (C3);
‘One Electrad filament switch (SW):
+ One Insuline bakelite panel, 7 inches high,
10 inches wide;
Tour X-I. binding posts;
* One roll Cornish “Braidite” hook-up wire;
One baseboard 10 inches long, 8%, inches
o wide and 1 inch thicks
/Serews, angles, washers and several strips
of bakelite for coil mounting and for the
binding posts.

inch forms. The secondary of cach coupler
contains 86 tuvns of No. 28 5.5.C. wive.
The turns should be space-wound, by plac-
ing a picce of silk sewing-thrcad beside the
wire. The primary of each coupler con-
tains 15 turns and the tickler (on the de-
tector coupler) 20 turns.

Some fans may have on hand smaller con-
densers such as .00035-mf. and, in this case,
the outlay for the set will be reduced by
using then. The same size of Hammarlund

coil strip mnay be used

as for the coils de-
scribed aboves; but in
this case, the second-
aries should be ar-
ranged so  that 115
turns are left for each
of these coils. The use
of these smaller con-
densers will make the

The dials used here

are out of fashion, but

highly efficient. The

builder muy wuse «

later model to suit his
tuste.

The inductance strip mentioned is space-
wound on a thin celluloid support and is a
very convenient article for the experimenter.
“T'his method of construction gives very low
sclf-capacity and dielectric losses: while it
is very substantial, as the celluloid holds the
wire firmly and is easily attached to a
mounting bracket. The two-inch size is now
favored over lacrger tubing formerly used.

The coils are made by taking the strip
of inductance winding and measuring 23/
inches from one end. A sharp knife run
through the thin insulating form, will sepa-
rate the two coils at this point. The wire
joining the two coils should then be cut.
The next point is to count 17 turns from
the end of the 234-inch coil, and cut the
wire at this point, with a sharp instrument.
If a paiv of cutting pliers is not available,
an old pair of scissors will be satisfactory.
The wire is then looseuned from: the form,
a turn and a half on each side. This leaves
a space equal to three turns from the two
sections of the aerial coupler and supplies
two windings, one of 15 turns and the
other 86 turns. .

The other coil is then prepared in the
same way, except that a spaee of five turns
is left between the primary and secondary.
This is done by counting 138 turns and re-
moving 21, turns from each side of the cut.
On the farther side of the coil, 85 turns
should be counted-and at two turns further
the wire should be cut. Flerc alson, the
wire should be removed from the insulating
form; in this case, 11, turns are loosened
on each side, leaving a space of 3 turns
between. The end of the coil, which is the
tickler, should give 20 turns. TIf the re-
mainder of coil is longer than the space
covered by these turns, the extra wire should
be loosened from the insulating film and a
sharp knife should be used to trim down
the extra insulation.

Those who desire to make their own coils,
rather than use the prepared tubing made
by the Hammariund Compans. ma}"uS(e 2-

S,

coils longer and a longer piece (7%, inches)
of the coil strip must be obtained.

If difficulty is encountered in purchasing
this prepared inductance strip locally, it
may be obtained directly from the manu-
facturer. While the manufacturer does not
ordinarily sell this inductance strip directly
to set builders, a concession has been made
in this case; so that it may be obtained by
those who desire to build the receiver, if
it is not available from a dealer.
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MOUNTING THE COILS

After the coils have becn arranged, the
next point is to mount them. The strips

" for mounting the coils are cut from bake-

lite, hard-rubber or fiber panels. They ave
each 31, inches long, 14 inch wide and /-
inch thick. That for the aerial coupler
(the one with two coils) has a hole drilled
in each c¢nd to hold the mounting screws.
The other is drilled at one end only. While
the strips for the coils are being made, it
may be well to make the binding-post strip
also. This strip is also cut from 1/-inch
pancl material, and is 31, inches long by
1/,-inch wide; in this, however, six holes are
drilled. The two at the ends are for the
mounting screws; four others are then
evenly spaced over the remaining space, for
the aerial, ground and two phone binding
posts.

After the strips have been prepared, they
should be cemented to the coils. Collodion
(or liquid court plaster, as it is sometimes
called) is a very convenicnt material for
this purpose. It can be obtained from the
corner drug store in a small bottle and
should not cost more than 25 cents.

When the cement has dried, the coils are
ready for mounting on the baseboard. It
may be well to explain how this is done,
even though we are not quite ready for
asembling all the parts. The antenna coil
is secured to the wooden base by two long
wood-screws, passed through the holes in
the coil mounting strips, and through a
suitable washer which raises the coil above
the base. The washer may be made from
a piece of metal tubing; or any other suit-
able method which suggests itself to the
reader may be used. In the original set,
two old binding posts of the metal type
used several vears ago (those with a screw
in the top and a hole in the side for the
wire to pass through) were drilled out so
that the wood-screw would pass through.

The detector coupling coil (the one with
the three windings) is mounted by a small

The layout of parts in the “Beginner’s Three” is shown so well above that a diagram is

hardly needed but the wiring may be traced with the aid of Fig. 2.

The leads at the

right are for the “B” and “C”; those at the left for the “A." The arrangement
is convenient.
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angle-piece which is screwed to the coil
strip and is secured to the baseboard with
a small wood-screw. A 6-32 machine-screw
and nut are used to fasten the coil strip
to the angle, which is one of the small brass
brackets found in the local 5-an-10-cent
store.
OTHER ASSEMBLY

After the ceoils have been prepared, the
next point is o drill the panel for the
tuning condensers, oscillation-control re-
sistor R3, and the filament switch. The
templates supplied with the condensers will
provide the most convenient way of laving
out the holes for these instruments. The
resistor and switch are centered between
the two condensers, as shown in the illus-
trations. If the specificd type of con-
densers is used, the panel shields should be
placed between ecach -condenser and the
panel; so that the possibility of the set be-
ing effected by hand-capacity will be kept
at a minimum.

The pictorial layout (Fig. 2) shows the
positions of the other parts of the sct. The
coils are placed at right angles to each other,
so that there will be the minimwun of inter-
action between them.  They arve also so
located that the wiring between the grid end
of the coil and its condenser and tube-
socket terminal is as short as possible. The
radio-frequency choke, which is equipped
with a machine screw for sub-panel mount-
ing, is fastened 1o a small brass angle;
which is in turn fastened as shown, to the
plate (P) terminal of the detector tube
soclket. This is done for convenience only,
as the mounting bracket is not connected in
any way to the terminals of the choke.

The “Phasatrol” stabilizes the vadio-fre-
quency amplifier, and the resistor R3 is
nsed to control the detector as mentioned
before. The latter resistor is shunted by
an 0.5-mf. by-pass condenser which serves
to carry the andio-frequency currents in the
primary circuit of the transformer, so that
they will not have to pass through the high
resistance.  In order to make ihe set as
low in cost as possible, a cable has becn
improvised from the hook-up wire. This
reduces the cost of the cable and still per-
mits the convenience of the cable leads;
though a manufactured cable, the cost of
which is low, will cnhance the convenience
of connecling and disconnecting the battery.

The set is wired with the convenient
“Braidite” insulated hook-up wire. Point-
to-point wiring is used, so that the leads
will he as short as possible, and also to
keep them from running parallel. The wires
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Fig. 1
The “Beginner's Three” is shown here with all the connections to the batteries, for the

convenience of the bLeginner.

An experienced friend should check o beginner’'s work,

however.

which connect 1o the batterics are arranged
with an excess length of -several feet, and
are brought together at the back of the
baseboard. These wires are used as a cable,
and they may be braided together if de-
sired. A staple, driven into the base, will
serve to keep the wires of the cable to-
gether.

CHOICE OF TUBES

The tubes used in the sct were chosen to
give the best and most stable results. The
standard 301A-tube is used as the radio-
frequency amplifier; this stage serves the
triple purpose of increasing the volume, the
sensitivity and the selectivity of the re-
ceiver, while preventing the oscillation in
the detector stage from causing interfer-
ence in ncighboring sets.

The second tube is of the special-detector,
high-amplification type: since this tube is
far more sensitive than the 301\ type,
when properly used. It will be noted that
the grid return of the detector is connected
to the negative side of the filment, conirary
to the usual procedure. Since this might
cause confusion in the minds of some of
our readers, it is well to mention that this
is done solely because of the special type
of tube used in this socket. If the rcgular
301A tube is used in this socket, the erid
return should he coneected to the positive
side of the tulw filument,

The tube in the audio-frequency stage is
a 312A semi-power tube. This was chosen

because of the better quality resulting from
its use. This is especially true if a second
audio stage is to be employved and, since
we are building the set with the thought
in mind that a power amplifier and “B”
power unit may be built later to give good
loud-speaker volume, we have incorporated
the 312A in the original set.

TESTING AND OPERATION

After the set has been completed, the
next point is to test the wiring to be sure
that no mistakes have been made. This is.
done by connecting a “C” battery and a
pair of headphones in series and applying
this test unit across the various cable
connections in turn. With the tubes out
of the sockets, no click should be heard
between any of the wires; either in the fila-
mnent line or the wires to the plate supply.
If no clicks are heard, the batteries are
connected as shown in the schematic dia-
gram (Fig. 1) and the tubes then inserted
in the sockets. The headphones should be
connected to the terminals marked “1.5.7;
and the acrial and ground connected to
the other two terminals on the binding-post
strip. The set is then ready for operaticn,
and the filament switch may be closed.

It is not important which side of ihe
primary coil is connected to the aerial and
which to the ground. In some cases, how-
ever, the operation of the receiver may he
inproved by connecting the “—” (negative)
side of the “A” battery to ground. If

TICKLER T
20 TURNS~, s
PRIMARY - 15 TURNS %«fﬁuz Pary
[SPACE -3 TURNS T 2 3 TURNS U
"~ SECONDARY-86 TURNS &/
HHENEIEI
r ||||||| I|'IfH”r : —5ECONDARY]
|I-||!'|i. I" I ——'—"I %T’URNS .
1 —— = v :
— P~
| S 1\ o N an)
SPACE g0 g T4 .
4TURNS ——23 —— 2% > 2 2%
PRIMARY & Ll 8 .
HII{b @w® * 15 TURNS D)
\JJ
Fig. 3 (above) Fig. 4 (right) ) N "
The details of the two coils used are shown above, with the - 10
terminals indicated, as in Fig. 1, to avoid error. The loosened +lz' %‘,‘.
wire is suitable for connections. At the right, locations of R 5 .
the siw panel holes needed, F)
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Stations WRNY and W2XAL
to Serve Aviation Interests

N the reorganization of the ILx-

perimenter Publications, the twin
radio slations WRNY and W2XAL,
which they have mainlained and wlhich
are familiar to thousands of our read-
ers, hace been sold to the Curtiss
Aeroplane and Motor Compuny. They
will be used, in addition Lo their other
functions, to further the growth of
aviation and the service of radio to
that important utility—a purpose with
which it need hardly be said, Rapio
News is heartily in sympathy.

“WRNY,” stated President Clem-
ent M. Keys of the Curtiss Co., “will
continue to be a regular commercial
station, although it will endeavor to
feature aviation activities. s TW2-
XAL is excellently adapted to better
the flying services in this part of the
country, it is planned through this
station to make available at all the
fields of the Curtiss Flying Service,
throughout the nation, immediate in-
formation concerning weather fore-
casts and other wvital facts to fliers:
s0 that any one flying toward New
York from any direction can stop af
any Curtiss fleld and obtain definite
information as to the conditions which
will be encountered on the way. The
forecasts will be inclusive of condi-
tions in New York, Philadelphia,
Chicago, St. Louis and other impor-
tant flying centres. The service will,
of course, involve the use of telegraph
lines in addition to the radio.”

this is found to effect an improvement, the
wire may be incorporated directly in the
receiver itself; it is then important to have
the ground connected to the correct ter-
ntinal.  The additional wire is merely con-
nected between the negative filament “F—"
terminal, of the first or radio-frequency
tube, and the “Ground” binding post.

It will be found that the set will whistle
when the resistor knob of RR3, on the panel,
is turned too far to the right. While tun-
ing the set, the resistor should be turned
back until the whistle stops, and the dials
should be turned again. If a soft whistle
is heard, the “Phasatrol” is turned too far,
and its screw should be turned to the left
until the whistle stops. When the “Phasa-
trol” is adjusted and the resistor is turned
to the correct position, no whistles will be
heard (except those caused by other sets
in the neighborhood, which unfortunately,
may be heard in any set). When the set
is first placed in operation, it is advisable
to turn the screw of the “Phasatrol” all the
way to the right; so that trouble will not
be encountered in picking up signals until
the receiver is adjusted properly.

If the amplifier and “B” power unit is
to be built later, it is mwore economical
to buy very small “B” and “C” batteries,
so that the cost of the set can be kept low.
The filaments of the tubes are lit by a stor-
age battery of the usual type, and a good
one should be obtained, since it will be used
with the complete set. If it is desired to
operate the set entively from the electric-
light lines, an “A” power unit may be pur-
chased instead of the battery.

A FEW POINTERS

Every receiver, however simple, has a
number of points at which trouble may be
encountered; and those not familiar witn
“trouble-shooting” might find them difficult
to locate, if the set does not work right at
first. The first thing to suspect is the
tubes; take them to the dealer from whom
you purchased them and have them tested.
If the tubes are all in satisfactory condi-
tion, look over the aerial. This is a very
critical point; especially if the aerial was
erected some time hefore the set is built.
The insulators should be checked, and the
lead-in should be looked over very care-
fully. A poor contact in the wire, or poor
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insulation at the point where the lead-in
enters the building, often causes a good set

to operate poorly. /

If the testing of the tubes and the in-
spection of the aerial and ground are satis-
factory, the batteries should be tested with
a voltmeter. Again test all the wires and
connctions with the “C” battery and phones
mentioned aboye, to be sure that they are
all tight. In this test, with the phone and
battery, a coil should give a loud click
through the winding and none between wind-
ings (this is between primary and second-
ary). An audio transformer gives a weak
click in both the primary and secondary

(Continued on page 1147)
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Fig. 2
The wiring and parts layout of the “Beginner’s Three” is shown here very plainly;
the wires are here indicated at right angles, for the sake of clearness, but in actual

work they are run more directly between terminals, as the photographs show.

The

numbers of the coil terminals should be observed closely when making connections.
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Plug-in coils of types made popular by short-wave broadcasting; from the
r "
Junk-box’

left, Aero, Hawmmarlund, Silver-Marshall,

saAl e e

{home-made on tube-

base form), Dresner, Pilot and R. B. Specialty (Hammarlund-iype).
are used with low-capacity condensers.
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They

Making The New Short-Waver ¢“Perk”

ANY an experimenter, after solder-
ing the final wire to his short-
wave assembly, finds that he can-
not get- the proverbial “peep”

out of it; it is for his special benefit that
this article is written—for the man who
places the phones on lhis ears, turns the
filament switch and hears not a click. What
is he to do now?

In trouble-shooting a short-wave receiver
which refuses to function, the same pro-
cedure is followed as with a broadcast re-
ceiver; that is, the antenna system (aerial
and ground), tubes, batteries, and reproduc-
ing device (phones or speaker), should be
carefully tested and checked before tack-
ling the receiver itself. Obviously, it is far
simpler to start with the accessories and
work toward the set,

By H. M. Bayer

BATTERIES, ETC.

As Ravro News has always insisted on
the use of batteries for short-wavc receiver
operation, no discussion of power-units and
their possible ailments will be entered upon
here. Both dry and storage “B” batteries
should be tested with a voltmeter, which
may be of the so-called pocket type. This
little instrumcnt is obtainable, also, in the
form ef a volt-ammmeter having two scales:
onc with which to test 45-volt “I3” batteries,
reading up to 50 volts; and the other hav-
ing a maximum reading of 35 amperes. The
latter scale may be employed to test the
strength of a 11,-volt dry cell, of the type
often used for filament lighting with a 199
tube. The cell should give a reading of 30
amperes or thereabouts, in order to obtain
maximum results; it should not be connected

longer than an instant.

A 45-volt “B” battery should give
a reading of at least two-thirds of
its rated voltage. It should be dis-
carded when it reads anyvthing less
than 30 volts; as a depreciated block
not only causes a notable increase in
the resistance of the plate circuit, due
to the increased internal resistance of
the cells, but is also the cause of an-
noying battery noises. The same ob-
servation holds true for the storage-
type “B” battery, which also may be
tested with a low-resistance voltmeter.

While it is true that few short-wave
receivers use “C” bhatteries, and while
it is also true that the current drain
on these cells is negligible, it is im-

Fig. A

With telephoncs and a small battery, it is

quickly possible to check up on all doubtful

points in  the apparatus, which s often
“old stuft.”
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portant that they be tested for continuity;
as an open or poor internal connection will
cause a mystifving lack of results. A low-
reading voltmeter (6-volt scale), is used in
testing “C” batteries of the 4%,-volt type.

VOLTMETER
S0-VOLT SCALE

5-VOLT

o2
B-BATTERY

Y
TO COMPONENT
TO BE TESTED.

Fig. 6
The experimenter should be familiar with the
use of this circuit for gencral testing.

Filament-lighting storage batteries should
be tested only with a hydrometer; a read-
ing of 1150 indicates a completely-discharged
battery, and 1300 a maximum charge. Care
should be taken that the “A" leads make
good contact with the Dbattery terminals,
and that no corrosion takes place at the
former; this can be aveided by keeping a
thin coating ef vaseline over the battery
posts and the exposcd terminals of the “A”
leads. Corroded battery terminals may re-
sult in high-resistance connections whieh,
in turn, cause flickering filaments and other-
wise unsatisfactory results.

TUBES, ANTENNA, PHONES

No difficulty should be encountered in
testing tuhes; merely insert them in the
sockets of the broadcast receiver, if no tube
tester is available. Screen-grid tubes (222-
type), on the other band, require a special
testing arrangement; no doubt the local
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radio dealer is in posscssion of suitable
tube-lesting equipment, which he will allow
the experimenter to use.

After having tested the accessories as
outlined above, the antenna system comes
in for its share of analysis. Twenty-five
or thirty feet of over-all length is suffi-
cient for the average short-wave antenna;
Lhowever, it should be clear of
all metal constructions, trees,
ete., and must be well in-
sulated; for, at these
ultra-high frequencies, di-
electric losses are much
move important than on
the broadcast bands.

Spend a  DLit more
than the usual time in

) Fig. B

The use of a wvoltmeter in

this way geill distinguish

open.  clused, and Jiigh-
resistaiice circuits,

going over the ground clamp or its sun-
stitute.  Many receiver troubles originate
in this device because of its tendency to
corrode, due 1o the moisture formed on
water pipes. Wherever possible, solder the
oround lead to its ground; the ordinary

bl

around, as a rule, has too much resistance

without adding more by means of the high-
resistance connection intvoduced by a cor-
roded ground clamp.

Phones can be tested on the broadcast re-
ceiver; however, if oue is not at hand, place
the tips of the phene cord across a “Cr
hattery or a 114-volt dry cell A click in
the phones when the cireuit is opened and
closed indicates that the headphone and
its cord are in working order; although this
proves nothing as to sensitivity.  The lat-
ter can be determined only by a compara-
tive test.

THE SET ITSELF

After testing all aceessories with satis-
factory results, if the constructor still fails
to obtain resnlts from the receiver, it is
then obvious that ihe trouble is in the set
proper. And therein lics the problem men-
tioned in the opening of this article. Just
what procedure does one follow in trouble-
shooting a short-wave receiver?

Firstly, the wiring should be checked by
a second person who has a knowledge of
radio; it is no rvarity to have a constructor
pass over the same evror time and time
again, even though it be obvious. 1f the
cireuit is found to check with the diagram
(granted the diagram is corvect) the next
step is to isolate the audio amplifier from
the detector civeuit, to find whether the
trouble is in the detector circuit or in the
awplifier.  (This is, of course, unneccssary
if no amplification is used.)

Connect the phone tips to the and
“B4” posts of the first audio-frequency
transformer; ihis will feed the output of
the detector tube directly into the phones.
If signals are then heard, the trouble is
in the audio system and should be sought
for there. By the same reasoning, if no
signals are heard, it is safe to assume that
the audio system is recciving nothing from
the detector civcuit, in which we may then
localize our trouble-seeking.

Perhaps the most frequent cowplaint of
short-wave fans is the inability of their re-
ceivers to oscillate; this may be due to any
nwnber of causes. Chief among them is the
reversal of the tickler winding, often ex-
perienced with home-made coils. In this

wpr

case the tickler cod has been wound in the
direction opposile that of the grid or sec-
ondary coil: the solution is obvious. In
many cases reversing the deteetor leads to
the first audio transformer will bring about
regeneration.

Fig. 5
In a home-made coil, sec
are connected properly and that there is wno

that tickler leads

high-resistance joint. Do not space windings

too far apart, with a small regenevation
condenser,
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OBTAINING OSCILLATION

1f the constructor employs manufactured
coils, and has been careful to obtain con-
densers of the values specified by the coil-
malker, no trouble will be experienced with
lack of regeneration, due to improper values
of condensers or ticklers. However, the
home-builder is faced by the problem of
making his coils mateh his condensers.  If
the receiver goes into oscillation at the
slightest touch of the regeneration con-
denser, substitute a smaller one; on the
other hand, a larger condenser is required
if the oscillation dial must rcad 90 or 100
before the circuit regenerates. In one case
we have too much capacity, whereas in the
other there is a lack of it.

A simpler method of treating the same
trouble is that of altering the tickler wind-
ing until the proper number of turns to
match the capacity of the condenser is
found. If the cireuit oscillates too strongly,
reduce the size of the tickler winding; while
insufficient oscillation requires the addition
of a few turns on the tickler coil.

Before making any changes in the ca-
pacity of the regeneration condenser or the
turns on the tickler coil, see if the spuac-
ing between the tickler and grid windings
is that specified. 'Too great a separation
results  in little or no  oscillation; while
too narrow a space will cause the receiver
to “squawk” at the regeneration peals.

AUDIO HOWLING

A constant howl produced by the receiver,
upon the addition of a second stage of
audio-frequency amplification, may be over-
come by placing a 100,000-ohm resistor
across the secondary of the first audio
transformer. It is also well, when placing
unshielded audio transformers upon a nar-
row baseboard, to see that their positions
(i.e,, cores and windings, respectively) are

(Continued on page 1133)

- j

Th.e kind of shortwave rveceivers engincers build for commevcial work; each compariment a
shielded stage with a power tube, and one set filling a rack or two. QR C. A4,
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The <“RE 29” Receiver

The Last and Most Sensitive Model Developed
by the Inventor of this Efficient System

By R. E. Lacault

HEN I placed my hand near the

antenna binding post of the “R E

29” that I had just completed,

there was enough field strength to
produce signals from every local station in
New York City, proving that the new cir-
cuit was amazingly sensitive. .And it is in
the direction of sensitivity that circuit de-
signers are working, especially when a man
is asked to build a set himself; for the in-
ducement is that he shall possess a receiver
that will “run rings around” others.

I have bent miy energies toward the pro-
duction of a receiver design that will not
only prove dependable and practical, even
for the novice, but one that will respond to
the faintest impulse that could be expected
to produce a signal. More than that, I have
endeavored to provide every item of effi-
ciency necessary to exceed even the occa-
sionally unreasonable demands of set build-
ers; and I believe I have succeeded. Never
have I tuned a set more sensitive, more
satisfactory than the “R E 29.”

The circuit is in two parts: the radio am-
plifier, detectors and first audio, which
constitute six tubes, and the push-pull
power amplifier and B supply, using two
210 tubes as output and two 281 tubes as
rectifiers. Thus the total receiver has eight

Viewed from above, with the tops only of its shields removed, it may

tubes and the “B” supply two tubes. In
this article I will confine myself to the re-
ceiver and with one audio stage, built into
a table-model cabinet; while the construc-
tion of the power amplifier and “B” supply
will be discussed separately.

Screen-grid tubes are used in the modu-

lator and the two intermediate stages of the
receiver (for they are, when properly used,

. LACAULT, well known to

all readers of Rabio News as one
of the world’s foremost authorities on
superheterodynes, was—most unfortu-
nately—to survive but a few days the
completion of the receiver described
here, which he regarded as his master-
piece, and to which he had devoted his
failing  strength, but still brilliant
genius. The circuit used has enthusi-
asts throughout the world who regard
it as unsurpassed; they will welcome
this receiver as one which adds to the
sound design and fundamental effi-
ciency of former models the amplifica-
tion properties of the screen-grid
tubes which give it where possible
even grealer range and efficiency.

Fig. A
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The late ROBERT B. LACAULT

the most sensitive tubes extant) an all-
sufficient selectivity is attained - through
proper coil design.

EFFICIENT OPERATION

The modulation system is that which I
invented, and which is -used now for the
first time in conjinction with a screen-grid
tube.  Although the modulator tuhe is used
in three-element fashion (by joining to-
gether the plate and screen-grid) there re-
sults a Jower plate impedance and improved
detecting efficiency. Thus, a sensitivity is
developed “exceeding that of the leak-con-
enser method; for neégative grid-bias detec-
tion is used in the “R ¥ 29.° Better se-
lectivity and improved tone also result from

ample room, required for efficient working of a receiver which is to

be seen how the mew “RE 29” combines effective placement with  give enormous amplification of which screen-grid tubes are capable.
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grid bias detection. The bias, 2.7 volts, is
equal to the drop in RI.

No direct plate current is used on the
modulator. This is no novelty to those who
have built previous receivers of my design;
since the efficiency of the special modulator
circuit is abundantly attested by the great
distance-getting records established by re-
ceivers using this system.

While there is no polarizing voltage on
this “plate” (the combination obtained by
connccting “G” post and “P” post in V1),
there is a high «lternating voltage; which
frequently rises to many times what would
be the polarizing voltage in another circuit.

The alternating voltage in the plate of
V1, then, is the resonant radio-frequency
voltage across the tuned oscillator circuit

which has in its plate circuit a high-im-
pedance primary, to assure a high gain from
the wonderful amplifying tubes used in
conjunction with them.

The fifth tube is the true detector—the
so-called “sccond-detector”—and it uses a
higher order of bias (5.5 volts effective)
than was supplied to the modulator. The
“C” battery supplies 4.5 volts, while the
extra volt is accounted for by the voltage
drop in RA5.

An audio transformer couples the detector
to V6, the first audio tube. Note that only
one lead is shown at the output—the plate
lead; the “B-4” connection is established
at the power-pack’s terminal strip, through
the primary of a push-pull input trans-
former.

1091

between the two carriers, so that one sta-
tion will be very weak; but this does not
prevent squealing, because the squeal’s in-
tensity is proportional to that of the strong
signal, to which the set is tuned. Turther-
more, the R.F. tuner cannot discriminate
sufficiently well betwcen two frequencies
only 60 kilocycles apart.

When the intermediate frequency is 120
kilocycles, (as in the present circuit) the
carrier-frequencies  which might interfere
are 240 kilocyeles apart. Iven an ordinary
R.F. tuner is sharp enough to suppress one
of these when the circuit is tuned to the
other. And, when the R.F. tuner is very
sharp, the interfering carrier is so wealk
by the time it gets to the modulator that
it cannot produce audible disturbance.

The “RE 297 is shown here with its vear and partition shields re-
The wiring is run with the utmost directness. The first or

moved.

1.2C2. 'The voltage is alternately positive
and negalive; the positive loops of this
voltage are modulated by the signal im-
pressed on the grid of the first tube,

The moclulator (or first detector) estab-
lishes a high detecting efficiency because the
impedance of the load on the tube is high
for the detected frequency and low for the
signal frequency. The fixed-tune circuit
L3 (primary) €3, is parallel-tuned for the
intermediate frequency, and its impedance
or resistance is extremely high.

The condition for low impedance at the
signal frequency would not be met were
not the signal frequency always much dif-
ferent from both the intermediate fre-
quency and the oscillator frequency. Cur-
vents of the signal frequency pass through
C3 with practically no impedance. Like-
wise they pass through either C2 or the
sccondary of 1.2, If the higher frequency
setting of the oscillator is used, the signal
frequency is lower, and henee passes through
the coil. If the lower oscillator frequency
is used, the signal frequency is higher and
therefore passes through the condenser C2.
This is a band-pass filter action.

LATER STAGES

The next two tubes, V3 and V4, are the
intermediate-frequency amplifiers, cach of

Fig. B

Besides the foregoing, the circuit diagram
reveals filters C8-L6 and C9-L7, to stop
radio-frequency currents from entering the
“B” supply; an antenna-ground input;
shielding of the modulator and intermediate
stages (denoted by dotted lines); two dial
lights; and a switch.

By making a study of the circuit which
is deeper than a bare analysis of a diagram,
we ascertain why amazing sensitivity is
attained, why selectivity is abundantly pres-
ent, and why tone quality is preserved all
the way through.

I.T. CIHARACTERISTICS

A superheterodyne will bring in two dif-
ferent stations, separated by twice the in-
fermediate frequency, at the same setting
of the oscillator condenser. If the inter-
mediate frequency is low, this will cause
much interference. TFor example, suppose
the intermediate frequency is 30 kilocycles;
any two stations will then be brought in
at the same setting of the oscillator, if the
carrier-frequencies of the two stations dif-
fer by exactly 60 Lkiloeyeles. Since there
is now at least one station for every 10
kilocyeles, there is practically no chance
of getting any station frec of all inter-
ference,

The radio-frequency tuner discriminates

Wwww americanradiohistorv com

modulating tube, xwhich in this system is not a “detector,” employs
its screen-grid and plate as a single element, of high effectiveness.

And that is not all. When a high inter-
mediate frequency is used, there will be a
wide band in which there cannot be any
cross-talk at all between broadcast stations.
Ience the two main advantages of using a
high frequency are effectivencss of the R.F.
tuner in suppressing any interfering station
and the absence of all cross-talk in a cer-
tain band.

However, there is a practical limit to the
increasc in the intermediate frequency. The
higher it is, the less will be the amplification
and the selectivity, and the lower will be
the stability.  The frequency selected,
namely, 120 kilocycles, is an optimum com-
promisc between the two sets of opposing
factors. :

TFrom 670 ke, to 530 ke. the oscillator
tunes as a “one-spot”; that is, there are no
repeat tuning points on the oscillator above
670 ke. (447.5 meters).

ANTENNA COUPLING

There has been some loose talk that a
superheterodyne cannot be use successfully
with an outside antenna, and that a looi)
must be used. The idea has been disproved
many times; and acrials are coming into
use morve and more all the time for this
type of circuit.

Hence an aerial is used with this receiver
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The “RE 297 ulilizes its designers frequency-changing system, with
a modulating tube, on whose plate there is no “B” potential;

because it is more effective; it eliminates the
necessity of another tube; it is much more
convenient to use, once it has been in-
stalled; and it is less conspicuous in the
home.

The antenna coil L1 and the oscillator
coil 1.2 are of special design and are pro-
vided with plugs, so that other sizes of
coils may be inserted into the ecircuit to
cover other wavelength ranges. These coils
are tuned by the .0005-mfd. Hammarlund
“Midline” condensers C1 and C2. Note that
the rotors of both these condcnsers are
grounded to the shields, so that there will
be no body capacity. While this is usual
for the antenna condenser Cl it has not
been so for an oscillator condenser. One
of the chief difficulties with superhetero-
dynes is eliminated by this simple connec-
tion.

INTERMEDIATE TRANSFORMERS

The intermediate amplifier consists of two
screen-grid tubes and four tuned circuits.
The first of the intermediate transform-
ers, L3, is doubly tuned; that is, the pri-
mary is tuned by C3 and the secondary by
Ci. This coil is so constructed that it is
a band-pass filter having a suitably wide
transmission band. The double tuning in-
sures thotough filtering, as well as a high
step-up of the intermediate-frequency volt-
age.

The coupling coils L4 and L5 are iden-
tical in construction and tuning, the second-
ary of each being tuned. The primaries
are wound to muatch the plate impedance of
the screen-grid tubes, and to utilize the
amplification of the tubes to a large degree.

All the three coupling devices (L3, L4

two screen-grid intermediate-frequency amplifiers; and a single
audio stage, adapted for connection to an external power amplifier.

and L5) have been constructed to rigid
specifications, as dictated by careful labora-
tory experiments. They provide a highly
selective intermediate filter without cutting
sidebands, and at the same time they step
up very highly the amplification in the
transmission band.

All told, the receiver is one I would en-
courage cverybody to build for its distance-
getting ability, tone quality, selectivity and
ease of operation. Preferably build it as
shown—with battery operation of the six
filaments, but A.C. operation of the last
audio stage from the “B” supply. The
volume control will be in the supply unit.
You will have a receiver of such extraor-
dinary power that you will feel triply re-
paid for your efforts.

(List of parts on page 1141)
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The modulator tube, between its tuning condenser and coil, is in
need of no shielding; neither arve the second detector and first audio

Fig. C
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stages, here shown at the rear vight. The shielded oscillator is in
the forward can; the intermediates in the other two.

1
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Designing a Tuned-Radio-Frequency Trans-

i/

v
T

IE screen-grid tube is probably the out-

standing development among the radio

receiving tubes which has been brought

about in the last three years; for, not
only does it do away with the problem of neutral-
ization, but it also inakes possible greater select-
ivity than has been practical before. However,
the characteristics of this tube are so different
from those of others that it necessitates con-
siderable design work on the part of the engineer,
in order to realize the possibilities inherent in
this new device. :

The relative (“factor of”) merit of any radio-
frequency-amplifier tube is indicated by its
amplification factor divided by the square root
of its plate resistance. Of course there is also
the capacity between the plate and the grid to
be considered, for, the larger this is, the greater
the tendency to oscillation when the tube is used
in a multiple-stage tuned-radio-frequency am-
plifier. In the case of the screen-grid tube
this capacity is very small—a fact which alone
is sufficient to strongly recommend its use.
The following table gives an idca of the rclative
merits of the various tubes used as R. F. ampli-
fiers.

“Factor of Merit” of Tubes
Plate-Grid

Type of Tube v/~/Rp Capacity
LUS S
O01A ... .. ..., 076 12.0
22 (1.C. screen-grid) 184 R
.. .083 12.6
Q7 095 6.6
24 (A.C. screen-grid) .485
Cz I
eg Ly Lz ;E E
12V,
“C'BATTERY
+B ¢+B
FIG.1 -B &7 180
The schematic circuit of a screen-grid stage of
R.F. amplification, indicating both input and

output woltages.

Tt will be noted that the new A. C. screen-grid
amplifier (the Y-24 type) is more than twice as
good as the . C. screen-grid tube, and five times
as good as any of the others. ILis also interesting
to note that the 27-type is superior to either the
0IA or the 26-type; both from the standpoint
of the factor of merit and from thal of the
capacily belween plate and grid.

SCREEN-GRID R.F. AMPLIFICATION

% There are two methods of using the A. C.

screen-grid tube to advantage in a tuned-
radio-frequency amplifier; onc is by a tuned-
inpedance system, and the other employs a
tuned-radiofrequency transformer. Both of
these have the advaniage of amplifying while
adding selectivity to the circuit. However,
a careful study of the two will show that the
transformer is superior from the standpoint of
sclectivity, while it is simpler to usc in a kit

& former for the A.C. Screen-Grid Tube

By Glenn H. Browning

Rp M
o
L2 C
2ed L3 ELZ =
. o

FIG.2

The wvirtual circuit of Fig. 1, showing the “mu”’
of the tube as a factor of the input, and its
plate resistance at R,

1T} =

set. As the radio-frequency amplifier in any set
determines its distance-getting ability as well
as its seleclivily, the radio-frequency transformer
characteristics are important.

The writer has been doing design work for the
last five months on radio-frequency amplifying
systems for the new screen-grid A. C. tube, and
was able, after careful study, to design the trans-
former, the analysis of which is given further on
in this article. With four of these transformers
used in a receiver, it not only was sensitive
enough to being in nine California stations in one
evening and KXFI as carly as 10 o'clock (the set
was located in Malden, Mass.), but the selectivity
was sufficient to cut out the local stations and
bring in semi-distant ones where the frequency-
separation of the two was only 10 kilocycles.
In fact, the sct performed so well that it was
thought that many of the readers of Rabro
News will be interested in its technical develop-
ment, which is explained below-.

ANALYSIS OF THE TUBE CIRCUIT

Tt is necessary to makea critical analysis €
of the functioning of the transtormer, in €g
order 1o design one which will give the @
maximum gain while, at the same time,

tuning is of adequate sharpness.

Tig. 1 shows the conventional circuit for A. €.
screen-grid tubes used in conjunction with a
tuned-radio-frequency transformer: eg is the
voltage put into the grid circuit of the tube,
while E is the resultant voltage developed across
the coil-condenser system. For analytical pur-
poses TFig. 1 resolves itself into Fig. 2; pee is
the voltage which, acting in series with Rp (the
plate resistance of the amplifier tube) develops
the same current through Ly (the inductance of
the primary of the radio-frequency transformer)
as would be déveloped were the amplifier tube
present in the circuit. Therefore, y is the ampli-
fication factor of the tube. The other indexes
are Lo (the inductance of the secondary winding);
C; (the capacity of the tuning condenser); M
(the mutual inductance between primary and
secondary coils) iz (the current flowing in the
secondary circnit); and R. (the inherent resis-
tance of Ly — C, circuit. It is assumed that the
capacity between primary and secondary is
small.

Then the voltage amplification of the sysle:
will be 1£/ex.

Where the incoming frequency of the signal,
f=w/2llL

E=Lywip

This equation holds true in all cases, provided
(R»)? is small compared to (L2w)?. This is always
true in any ordinary tuned circuit.

It may be shown that

_ uev L2/ Ly
a2+ (1-692 / 1212 ¥ 2 (1-89) \2
@an% (1-82)2>+.(1':~'j+(1—92)2>

Dy, Browning (eft) is well known to our readers as co-inventor of the Browning-Drake civcuit,

exhibiting heve a tuning unit with four R.F. stages, wsing the transformer constants calenlated here,

and detector. It is designed to feed into the “Velvctone’ amplifier seen belind it, and described on page
1099 by James Millen (right).

Wwww americanradiohistorv com
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Above, the amplification factor of the A.C. screen-grid tube and its plate
resistance are plotted against grid-voltame swing with the mormal polarity

of 114 wolts on the grid.

where the following abbrevialions are used:

A M n Rp i M2 Ry |
= 3 l:‘—— F———
VLG Liw Low
=—Ll_werns
wVYL2C2
These abbreviations, hesides being con-

venient, have physical meaning. For instance,
i, the co-efficient of coupling, depends almost
entirely on the geometric relation of primary and
secondary winding, and not on the inductance
of either.

72 is inversely proportional to the sharpness of
tuning of the secondary circuit when the primary
is not present. The value of @ gives a very good
idea how much off resonance the secondary
circuit is, regardless of the waveband being
considered. It should be noted then that
equation 2 holds true regardless of the wave-
band, the position-at which C, is $ét and the
magnitudes of the quantities involved.™ Only
two. .~f he - justified  assumptions  formerly
named have been made.

For an incoming signal of given frequency,
C; may be varied for maximum secondary

current i*. To determine this adjustment,

differentiate function K/eg with respect to ©
and set its first derivative equal to zero. Per-
forming this operation we find that the proper
adjustment is where

2 2
2 _ T“+l"‘l.
® o -

Placing this value for in equation (2) we find
the voltage aniplification at this point to be
equal to

E _ MLV via/Ly

€9 .772("712"’1)"”-2771

Careful observation of equation 4 will show
that there is a relation between i, w;, and +,
that will give still greater amplification. In
other words, in a radio-frequency transformer
should the primary have one turn or ten? Should
the coefficient of coupling be large or small?
Should the secondary circuit have as small a
resistant as possible? Let us see.

Differentiating E/eg with respect to i and
setting the derivative equal to zero, we have the

The tuner which will be descrided in detail in the July issue of Rap1o NeEws has an untuned anteana
coupling stage, followed by four transformers of the type whose design is dealt with in this

article.

The four tuming condensers are ganged and operated from a single dial.

The shield cans

shown hold each a transformer, with a choke coil and by-pass condenser.

Wwww americanradiohistorv com

\ PLATE YOLTAGE Ep=180 V. 45, |
SCREEN GRID YOLTAGE Esg = 67 V.
400, \ 7—7 0 4
Ef = 225V @ S
\ | I i b el T —
7 I I i ' 35 T~

SO0 . e B ¢l |8 ™~

300 | - 1,200,000 E S
2 /3 ‘ AN W 3 T~
2 TN, o1 g
z \ [ 5 S 2
9 20¢ \ | 1800,000 z
5 N\ A ~el w5
9] N o 2
= ™ w =y
i B =
2 A
Z 100 400,0008 51—

S 200 300 350 400 500 550,
. Rp F16.4 WAVELENGTH IN METERS
-4 -3 -2 - O + +2 +3 +4 : : ; 3 g g ;

g . - The wvoltage amplification of the traitsformer described in this article varies
FIG.2 GRID VOLTAGE Es J as plotted above over the broadcast band. It is slightly better at 300

meters; dropping off slightly at lower frequencies becanse the primary firns
must be kept down so that the natural frequency will not fall in this baud.
This is overcome by proper design of the antenna coupling system.

will
Performing the

relation between the three quantities that
determine their best values.
above operation we obtain

2_ M2 2

N ('q, +1)
oMt
=112

Substituting equation (3) in equation
we find that the voltage amplification is

(#)

E _ uvla/Ly
eg 2 VT M2

Equation (6) is the maximum voltage ampli-
fication obtainable with a tuned-radio-frequency
transformer after C; has been adjusted to its
best position, and the proper relation has
been obtained between 17, v, and v, It might
be added that this voltage amplification gives
by equation (6) is only obtainable at one definite
frequency because v, is variable, while 1, and 1
do not appreciably vary with frequency. (Note:
The reason that t and vz do not vary is that the
former is a geometric ratio, while in the latter
R: goes up-as the frequency increases; so that
in a well-designed coil Ry/Is w = v remains
almost constant.)

However, if the design relations given in
equation (3) or (5A) are satisfied for the middle
of the spectrum over which the transformer is
to operate, almost even amplification will
result. Thus, for maximum amplification, we-
must make ? = v v

In designing the transformer, v is made as
small as possible by using a high-grade condenser
and’a coil whose radio-frequency is as low as
possible. This being done, v is fixed. Having
done this, the relation alone gives the primary
inductance L, for any coefficient of coupliny; for

@ u-

It will be noted that, when 1 is large, L; is small.
From equation (6) we note that L, should be
made as large as possible consis.ent with tuning
to the highest frequency desired: also, for a .
given plate resistance Rp, . should be as large
as possible. That is, choose an amplifier tube
that has the largest amplification constant per
unit plate resistance.

n2Rp
2w

The foregoing equations have given us the
complete design data for maximum amplicfiation
in a tuned-radio-frequency amplifier, but have
left us with one option in equation (7); t.e.,

(Continued on page 1148)
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The “Explorer Electric Eight”

O those who have observed the trend
of modern reeeiver design, it is a sig-
nificant fact that practically all the
receivers now in popular use, and
being manufactured on any  considerable
scale, emiploy a type of cirenit that has been
known to experimenters for a long time.
Rarely is it found that a manufacturer has
incorporated a so-called “trick eircuit” in
the receiver which he produces. The reason
is not difficult to find; aside from the fact
that conservatively designed receivers are
casier to produce from an econoniical stand-
point, they are exceedingly simple to oper-
ate, with an assurance of maximum satisfac-
tion in performance, for an unskilled user.
1t behooves the professional set-bhuilder
and experimenter, then, to henefit by the ex-
perience which the manufacturer has gained
through years of labor and expensc.

It has become an accepted fact that a
person can build a better radio reeeiver
than he ean buy, and for less money, too.
Without going into the economical features
of such a discussion, this assertion ean be
borne out by the fact that a prospective
radio sct-builder, by virtue of the choice
which he ean exercise, may seleet well-nigh
perfeet units of radio apparatus, put them
together in a recceiver, and when he has

Fig. B
Behind the baffie necessary for low-
note reproduction, we have the dy-
stamic speaker and two porwer sup-
ply wmts, .17 at the right and
*B"™ at the left.

completed the job, rest as-
sured that his product is, in
all respects suve possibly a
few delails of finish, superior to a manu-
factured job. Inchided in a cabinet which
he has seleeted to harmonize with his dee-
crative schene, the receiver's appearance is
in no way affected by its “works.”

MODERNIZING A STANDARD CIRCUIT

With this idea in mind, the writer set
aLout seleeting a suitalde cireuit for an in-
strument that would have, when completed,
all those clements of good sensitivity, fine
sclectivity and irreproachable tone quality
which go to make up the receiver de luxe.

A Single-Control Socket-Powered Receiver of Unsurpassed
Tone Quality and Extraordinary Amplification

By John B. Brennan, Jr.

Lssentially the circuit employed in the re-
ceiver deseribed herve is the same as one
used six or cight years ago. Yet it differs
in particular from the original in that ad-
vantage has heen taken of all the more

R. BRENNAXN, the designer of

this set, who s well known to
moxst radio set builders by his articles,
was for some years the techunical edi-
tor of Radio Broadcast, and has ve-
cently accepted « similar post on
Ravio News. He describes here a re-
ceiver comparable with the highest
(not the ordinary) type of commer-
cial product, and above «all one of the
highest fidelity as a reproducer. Its
amplification is all (and more) that
can be utilized in ordinary radio loca-
tions. For those distance-seekers who
are more fortunately located, Mr.
Brennan will in a later issuve describe
a modification of the first staye to in-
troduce another tuning control.

worth-while improvements which have been
developed within the past three years,

To bring home to the rcader in a com-
pletely convincing manner the similarity and

differences between the original and the jm-
proved tuned-radio-frequency circuits, it is
neeessary to digress for a moment and re-
count briefly the essential details of both.

The original {uned-radio-frequency cir-
cuit consisted, mainly, of a munber of tuned
radio-frequency amplifiers, usually three in
number, and cach tuned by its own tuning
condenser. To such a tuning unit was added
some form of accepted audio-frequency am-
plificr.  Customarily, all this apparatus was
strewn out on a baseboard, with its coil units
arranged at all sorts of gqueer angles, to get
away from interstage coupling. The panel
was a veritable monstrosity, looking com-
plicated enough to scare away the uniniti-
ated with its many dials, tap switches and
rheostats.  In those days it was commmon
cnough, considering the tubes available, to
build a set having a separate rheostat for
cach tnbe used. Wiring was considered an
art for appearance sake, and wuch shiny
bus bar with many perfect right-angle hends
was the order of the day. While all this
Jooked niee, it did not add materially to the
cfficiency ef the apparatus or cause it to
function suitably as a receiver.

In the andio end, small-sized, poorly-made

transformers or impedance units served to
amplify the received signal; but little or no

Fig. A
The ““Explorer Elcctric Light™ tn its parlor
clothes, with the console doors opencd. The
upper grilles arve closed over the speaker
baitfle; their light silk lcnds decoration with-
out obstruction.
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Fig. C
The dynamic coune only 1is to be
scen through the Celotex baffle.
Top, bottom and sides of the
speaker compartment are lined iith
the same sound-proof material.

A R e A i Ay

attention was  given to the
all-important matter of tone-
quality reproduction. In the
case of resistance-coupled amplifiers, it was
not unusual to cmploy flimsy  paper-made
resistance units with condensers of not too-
cflicient characteristics.  Yet in spite of all
this, we managed somehow to build receiv-
ers which worked, and in some cases worked
extremely well.

Down through the years the parts manu-
facturers have, by careful, consistent re-
search and invesfigation, each in his own
field of endeavor, developed units which are
undoubtedly more improved and perfected,
both clectrically and mechanically, than
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Fig.

their predecessors. It is natural to suppose,
then, that if these improved units were put
together in what was formerly considered a
good circuit, the results should be far bet-
ter than the sets we were accustomed to
use a number of years ago. This is pre-
cisely what the writer has done and this
article describes to you the construction of
such a modernized receiver,

D

The “Explorer” from the front, with shields removed to show its compact layout.
7 I; Y

THE NEW DESIGN

The receiver described here is similar to
the original type of multi-stage receivers in
that coils, condensers, sockets, tubes, an.
audio amplifier, etc., are employved; but
there the general similarity stops. Take the
condensers, for instance; instead of having
three or four separate condensers, each

Radio News for June, 1929

mounted on the panel and controlled sep-
arately by its own dial, the new receiver
has two ganged units controlled by one mas-
ter dial. The coil units are efficiency them-
selves (being twice matched at both the
high and low ends of the frequency range)
and are selected for use with the particular
type of tube to be used. Each radio-fre-
queney stage is completely shielded with
metal cans not only for the purpose of iso-
lating one electromagnetically from the
other, but also to shield the entire circuit
from external influences. This, for instance,
prevents the coil units and associated wiring
from picking up signals from a station di-
rectly without the aid of an antenna. By
somie, such a feat is considered an indica-
tion of the efficiency of the receiver as a
whole'; but to those who know and under-
stand the true state of affairs, this is purely
an indication that the receiver is operating
below par and with the aid of remedying
apparatus could be improved.

Intercoupling between R.F. stages can be
caused in a number of ways but the two
most important are direct electromagnetic
coupling between the coil units themselves
(when, as is usually the case, they are situ-
ated too close to each other) and coupling
of the R.F. currents which course through
the various battery wires. The coupling in
the latter case is due to the closeness and
parallel path of two or more wires of sep-
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FIG.3

The complete circuil of the receiver proper, above the dotted line, is
The “A” unit is connected

Fig. 1; that of the “B” unit Fig. 2.

www americanradiohistorv. com

across the fillament terminals and to “B—
“X”s in Fig. 1 may require inserted resistors, as shown in Fig. 3.

3

in the usual way. The
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arate radio-frequency circuits; the actual
disturbance being caused by one of the
wires being located in and cutting the mag-
netie field which surrounds an adjacent wire.

The proper use of shield cans will elimi-
nate quite effectively intevcoupling between
the coil units of the several stages. In the
case of intercoupling due to parallel wires,
the remedy lies in separating the wires, so
that they do not run parallel hut rather at

and hy-pass condensers are the pieces of ap-
paratus which accomplish this worls; the
chokes prevent R.F. currents from coursing
through the long ‘B” battery
the by-pass condensers shunt them by a short
route to the “— side of the .\ supply line.

MULTIPLE TUNING

In present-day manufacture the tendency
is more and more toward single-control re-
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The layout diagram above, when compared with the list of components on page 1139,

and the photographic illustrations,

right angles to cach other. Not always is
this possible and it is better to eliminate the
trouble than merely to apply a remedy. The
climination process consists of keeping the
R.F. currents out of those wires which ave
causing the disturbance. Since, usually, it
is found that these offending wires are the
“B-voltage leads to the plates of the radio-
frequency amplifier tubes, it is quite a sim-
pte job to include in the circuit suitable
components to prevent these currents from
coursing through these wires and shunt
them to their destination by a more direct
and less troublesome path. R.Y%. choke coils

will clearly identify each part.

ceivers and, naturally, with the addition of
cach tuned stage of radio-frequency ampli-
fication the job of accurately tuning all of
the cireuits to the same wavelength becomes
increasingly difficult. In receivers where the
antenna is connected directly to the first
tuned stage (either by an inductive or a ca-
pacitative coupling) it is well-nigh impos-
sible to make all the tuned circuits peak ac-
curately at the same wavelength; because
the first tuned circuit is not working under
the conditions which exist in the other asso-
ciated tuned circuits. A simple expedient
is to tune separately the antenna circuit, but

leads, while -
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then we get from the single-control
feature.

Lately it has become the accepted prac-
tice to emplov in advance of the tuned
stages a tube which functions as a coupling
mediun between the antenna-ground system
and the tuned circuits of the receiver. The
writer has employed it in many receivers
with excellent success, and it is again used
here. To do away with the necessity of em-
ploving an untuned coil as a coupling me-
dium between the tube and the antenna,
there is here inserted a simple resistance
which, at the same time, serves most excel-
lently as the volume control of the receiver.
The tube employved is of the 222 type
(screen-grid) and, besides serving as a
coupling medium, provides also a certain
amount of signal amplification which would
not be obtained if an ordinary 201A-type
tube were used.

Briefly explained, the tuner section of the
receiver described here consists of one stage
of untuned radio-frequency amplification,
employved as the coupling stage, and four
tuncd stages, three of which are amplifiers
and the fourth a non-regenerative detector.
Lach of the tuned stages, including the de-
tector, is housed in a shield can, with the ex-
ception of its variable condenser. In the
audio amplifier, separate parts are used to
make up a single stage of resistance ampli-
fication. That is to say, separate plate and
grid resistors are mounted in their indi-
vidual mountings and separate fixed con-
denscrs are employved to couple the several
tube circuits together. Although the chances
are exceedingly slim that any of these units
will go bad during operation, the provision
is made; so that, if for any reason, it is de-
sired to make a substitution (for example,
let us say, of a coupling condenser) this
may be done without having to discard an
entire coupling unit, as would have been the
case if the old-time units had been em-
ployed.

To protect the windings of the loud
speaker from burn-out, a tone filter has
been located between the plate of the power
amplifier tube and the loud speaker itself;
which, by the way, must be a good one if

away

Fig. E

This rear view of the “Explorer Rlectric Bight,” without its shielding, indicates the simplicity and ease of its construction.

Wwww americanradiohistorv com
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we are to realize the highest order of tone
quality of which this receiver is capable.

Throughout the receiver, each of the tubes
has its filament automatically controlled and
adjusted to the correct voltage and cur-
rent requirements, by the use of a suitable
Amperite. :

SELECTION OF POWER TUBE

The line drawings accompanying clearly
illustrate the several features explained
here. As indicated and illustrated, the re-
ceiver was first constructed to employ a
171A-type tube in the power amplifier stage
of the audio-frequency amplifier, and to pro-
tect the cone loud speaker a National tone
filter was employed between the power stage
and the speaker.

in the circuit, to provide the correct grid-
bias voltage for the new tube. In the dia-
gram (Fig. 7) wherein these changes are in-
dicated, a table of values for various grid-
bias resistors is given. The value to be used
depends on that of the plate voltage which
is applied to the plate of the 245 tube.
Naturally, since this power tube requires a
higher value of plate voltage than can be
supplied by the “B” unit originally intended
for the 171A tube, there are a- number of
changes which must be made if the builder
desires to employ the 245 power tube. Addi-
tional information on this subject will be in-
cluded in the latter part of this article:

ASSEMBLY AND WIRING

First, lay out the panel as shown in Fig.

Radio News for June, 1929

In wiring the receiver it is well to fol-
low out a system. First, wire all the fila-
ment circuits; then wire all the grid cir-.
cuits; then wire all the plate circuits and,
finally, complete the wiring by finishing all
the miscellaneous circuits such as by-pass
condensers, etc. The wire used should be
tlexible and well insulated. This is especially
true of the wiring which is to be done inside
the shield cans; for there must not be any
possibility of short circuits between the wir-
ing and the metal cans. The wire used ex-
clusively by the author was Corwico solid
and stranded “Braidite.” This is very easy
to handle, because the insulation can be
slipped back on the wire; whereas it is nec-
essary with other wires to actually strip
the insulation from the end of the wire

2

‘\.

BASEBOARD 7¥%"x 9'%".

FIG.5

123 7]

Above, the panel layout of the “Eaplorer” receiver; at the right, the layout
of parts for the “B” supply unit diagrammed in Fig. 2.

Since these drawings were made, the orig-
inal receiver has Deen altered in several
ways. First, it was desired to operate one
of the new dynamic loud speakers (in par-
ticular the S-M 850) out of the new 215-volt
intermediate power tube, the UX-245.
Therefore, since the S-M 850 was already
equipped with a suitable speaker coupling
transformer, the tone filter unit was elimi-
nated from the receiver. Secondly, to power
the 245 tube filament direct from an A.C.
source, the filament regulator connected to
the power stage socket was removed, to-
gether with the regular D.C. filament leads
to the socket; and a pair of twisted wires
was run to suitable binding posts for con-
nection to the 2.5-volt terminals of a fila-
ment transformer. Thirdly, a grid-hias re-
sistor and by-pass condenser were included

. 1

5, and then drill. Mount the volume con-
trol R1 and also the dial and the filament
switch in their places. Next, fasten the
pancl to the baseboard and then place the
two tuning-condenser units in place, so that
the shafts fit into the hole in the center of
the dial. Then bend and drill a pair of
brass brackets for each of the condenser
units, so that they are supporfed from the
baseboard. The builder will have to deter-
mine for himself the correct height of these
brackets since their dimensions depend
largely upon the thickness of the baseboard
employed.

Next lay out on the baseboard the bot-
toms of the shield cans and put in place the
apparatus which is to be placed in them, in
accordance with the basc layout, Fig. 4.

When you are certain

that the layout posi-
tions have been deter-
mined for all this ap-
paratus, then it may
be fastened in place.

245
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Follow the same pro-
cedure with the audio-
amplifier apparatus.

To use a tube of the new
245 type in the last stage,

TO {OoV.
AC A

the circuit must be

B Re changed as abowe. The
1200 dotted lines show the pre-

{50 OHMS vious arrangement. The
value of Ry, the resistor

1400 which furnishes grid bias

200 OHMS for this iube, will be
found in the column at

1500 the right of the diagram,

250 | opMS opposite the walue B of
the plate wvoltage applied.
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Secondly, by virtue of a good coating of tin
on all of the wires, it is made extremely
simple to make soldered connections be-
tween these and other parts of the circuit.
Thirdly, because the wire is flexible, the va-
rious long battery leads may be bunched
together to form a neat cable.

OPERATING NOTES

The tubes used in the rcceiver are as fol-
lows: R.F. coupling stage, a CeCo “RF22”
tube; first, second and third R.F. stages,
CeCo “AX” tubes; detector stage, CeCo
“H” tube; first and second audio stages,
CeCo “G” tubes; third or power audio stage,
CeCo “J71” tube or “245” intermediate am-
plifier tube. The 2,500-ohm “Powerohm”
R11 should be inserted in its mount. 'This
resistor is used to “drop” the 135 volts
which is supplied to the plate of the R.F. 22
coupling tube to about 90 or 100 volts for
the plates of the three tuned-stage R.F.
tubes. If all the tuned stages are found to
oscillate upon operation of the receiver, it
may be necessary to increase the value of
this resistor to about 3,500 ohms. If it is
found that only one or two of the tuned
stages oscillate, then a 300-ohm “grid sup-
pressor” may be inserted into each circuit
at the point marked “X” in the circuit dia-
gram, Fig. 1, as further illustrated’in Fig. 3.
These “grid suppressors” are wire-wound
resistors manufactured in a form convenient
to use. The resistance wire is wound on a
core covered with insulating material, and
the whole is cased in cambric cloth. Rye-
lets are located at the ends of the wire, for
case of connection.

Figs. 2 and 6 are the circuit diagram and
base layout, respectively, of a suitable “B»

(Continued on page 1139)
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TURING the past four years, since a
unit combining an audio amplifier
with a socket-power current supply
was first described in a vadio maga-

zine, the fundamental soundness of such de-
sign has become quite firmly established;
and today any number of well-known manu-
facturers are marketing combination ampli-
fiev-power supply devices for both radio and
phonograph use.

In the past, however, manufacturers as
well as experimenters have felt that the
altevation of the amplifier’s design from,
perhaps, a 171A power stage to oue employ-
ing such tubes as the 210 or, more recently,
the 250 entailed too great an outlay fov the
hulkier and more costly ecquipment neees-
sarily required to power such tubes.

The new U'X-245 power tube with its high
power output at low plate voltages now
makes possible the design of much more
compact and lower-priced “B” power-supply
units and amplifiers of this character; and
this development will no doubt become, dur-
ing the coming scason, an important factor
in stimulating the use of such amplifiers.

But why the combination of audio ampli-
fier and power supply? The question of
sepavating the tuner unit of a radio re-
ceiver from the audio “channel” has becn
argued pro and con by designers, engineers
and experimenters; and it is not the inten-
tion of the author to pass judgment on such
a debatable issue. Suffice it to point out
that the demand for eombination amplifier-
power supply units exists to an overwhelm-
ing degree, and this article is intended to
describe to the reader the outstanding and
important features of commercial units
which are now available, together with those
of one that can be built at home.

The uses of these poweér amplifier-power
supply devices are many. To the experi-
menter they offer the important advantage
of having on hand a standard audio channel
to which can Le attached a radio tuner unit
of any type with which he may be experi-
menting at the time. These power packs pro-
vide a ready souvce of plate potential for
the tubes external to them, such as those
which are used in the tuner. A combination
of audio channel and power-supply unit also
lends itself admirably to the all-clectric re-
production of phonograph records, with the
assuvance that the tone quality obtained will
be far superior to that obhtained from the
old-time phonographs and will be on a par
with that of electric phonographs of com-
mercial - types which  are now  available.
('This. of course, necessitates that an elec-
trie pick-up of merit and repute should be
used with it.) Then, for the fellow who
wants to build an outfit consisting of both
radio and phonograph units, there is nothing
more suitable than just such a combination:
for thereby he can, with the aid of a switch,
make use of the andio amplifier’s power sup-
ply for either radio or phonograph use.

There are three major points, not always
appavent, but which must be simultancously

Latest Development in Power Tubes Utilized in an
Audio Channel and Power Unit Adaptable to Many Purposes

By James Millen

met in the design of a combination amplifier-
power supply: the arrangement of the
various parts in such appavatus must always
meet these three conditions. First, the lo-
cations of the varions andio and powcr
transformers, velative to each other, must

be such to preclude any  possibility of

S]NCE 1925, when he developed and
described what was perhaps the
first combination of an amplifier and
power pack available to the radio pub-
lic, Mr. Millen has introduced many
carefully-engineered assemblies to the
readers of Ranio News and other peri-
odicals. He has been associaled for
some. years with the National Com-
pany, to the general management of
which he has worked his way, and has
been the leader in ils engineering
work. We are glad to say that other
articles from Mr. Millen will be of-
fered to our readers in the next few
iss5ues.

stray-field linkage; which would result in
either A.C. hum in the output or distortion.
Generally, most trouble is encountcred in
finding the proper location for the first andio
transformer; as any A.C. field from the
power or filament transformer which links
with the windings of this input transformer
results in a hum, which is passed through
the entire amplifier and thus becomes quite
pronounced in the output.

The second and third points which must be
given due consideration in locating the
various parts ave simplicity of wiring and
compactness of the completed unit. In the
case of the National “Velvetone” amplifier
illustrated here, the first condition was met
by so placing the various transformers in
their econtainers as to prevent undesirable
eleetromagnetic interaction. Just how
successful this procedure turned out
to be is illustrated by the entire ab-
sence of A.C. hum in the output. As
to simplicity of wir-
ing and compactness
of design let Figs. A
and B speak for them-
celves.

Fig. A
A front view of the “}el- %':-
vetone”  amplilier assem- 5
bled. The power trans-
former, filter chokes and
large Mershon condenser
are in the rear cases; the
three aundio transformers
n front. The terminals at
the side are connected to
other apparatus as shown

in Fig. 2.
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«“Velvetone” 245 Push-Pull Amplifier

THE NEW POWER TUBES

With the advent of the new UX-245 power
tube it now becomes possible to reduce very
materially the cost and size of a combination
amplifier-power supply, because of the high
power output obtainable from this new tube
with a low plate voltage. The following
table, comparing some of the more important
charvacteristics of the UX-245 with those of
earlicr types of power tubes, should prove
interesting.

Maximum

Undistorted
“B” Plate Output

Tube Voltage (Milliwatts)
112A 90 30
135 120
180 300
171A 90 130
135 330
180 700
210 250 340
350 925
425 1540
250 250 900
350 2300
450 4600
245 150 400
200 900
250 1600

The advantages of the new tube which
this table shows are evident. Note that the
210 tube, with 250 volts on the plate, pro-
vides an undistorted output of 340 milli-
watts; while the 245 with the same plate
votage offers a maximum of 1600, almost
five times ag much. Compared to the 250
tube, the 245 provides a little less than
twice as much undistorted output in milli-
watts when operating at a plate voltage of
250. Also, it will be seen from the above

table, the 245 with but 250 volts on the plate
has a greater power output than the 210
with 425!
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Some of the most important advantages
resulting fromn the use of this low plate
voltage are the reduction in cost, improved
performance and freedom from condenser
trouble made possible in the power-supply
unit by the use of a Mershon electrolytic
condenser in place of the paper condcnser
necessary at the higher voltages. This type
of high-capacity condenser is suited to use
in filter circuits supplying under 350 volts
and, as the maximum voltage required for
the UX-245 is 300 (250 plate plus 50 grid)
we are able to operate with a considerable
margin of safety.

The UX-245 was designed especially for
A.C. operation and, as a result, has a husky
low-voltage, high-current, oxide-coated fila-
ment with a high “hcat-inertia coeflicient™;
so that it is not adversely affected by ordin-
ary line-voltage fluctuation.

Although the filament voltage is 2.5 (which
is the same as that required for the heaters
of the UY-227 and the new UY-224) a
separate filument winding is necessary for
the power tubes. This is to obtain the grid-
hiasing voltage in the most satisfactory man-
ner and without putting the same high bias
on the heaters of the UY tubes; which
would result in increased hum and possibly,
in some cases, insulation break-down between
the UY cathode and heaters.

THE AUDIO TRANSFORMERS

The audio transformers used have corcs
of the new high-permeability nickel steel;
this, in connection with the use of a special
type of split-seccondary winding, results in
a frequency-characteristic which is essential-
ly a straight line over the entire rangc of
audio frequencics now being transmitted by
the better broadcast stations. The push-pull
transformer has two independent secondaries
wound in opposite directions and placed side
by side, in order to secure truly balanced
performance,

POWER SUPPLY NOTES

Aside from the use of the new triple-sec-
tion high-capacity Mershon filter condenser

(which is made possible, as pointed out
abhove, by the relatively low plate-voltage
requirements of the new power tuhe) there
are several circuit features worth mention-
ing. Perhaps the most noticeable, from the
circuit diagram, is the use of separate fila-
ment and plate transformers; which makes
possible a reduction in hum, compared with
the use of a single transformer for this
purposce. Both the plate and filament trans-
formers are wound with wire much heavier
than generally customary, in order to sup-
ply “A” and “B” voltages for any R.F. am-
plifier-tuner with which the amplifier may
at any time be used.

From the transformers we pass to the
UX-280 rectifier, which has recently been
improved in design and re-rated for use with
transformer-sccondary voltages as high as

Radio News for June, 1929

Fig. B
A4 bottom <view of the “Velvetoue”
showing the voltage-divider and by-passes at
the right.
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The ““Velvetone” provides 2Y;.volt filament current for a receiver, as well as for its own tubes,

all of which operate on this supply.

350. In this instance, the
secondary voltage on each
side is but 300; so that the
tube is being conservatively
operated.

Because of the high
capacity of the Mer-
shon condenser, a sin-
gle filter section is
ample for the push-
pull stage. Another
section is then added
for thefirst-stage plate
supply as well as the
external voltage taps

Fig. E
The double-deck amplifier
and power pack at the left
was designed in the Rapio
News Laboratory for home
construction, The two
decks may be mounted
separately.

www americanradiohistorv com

Note the system of by-passing all stages in this unit.

(all of which should be operated as near
hum-free as possible, if there is to be no
hum in the loud speaker). A circuit nov-
elty which works out exccedingly well is in-
terposed at this point; it is the manner of
connecting the third section of the Mershon
condenser so that it provides exccedingly
cffective by-passing and tank-capacity serv-
ice for the first audio stage, in addition to
its filtering action. Thus, both the push-
pull stage and the input stage have their
own independent tank condenscrs; this re-
finement is found in few amplifiers, but is
one of the many little points that must be
considered where the best possible tone
quality is to be attained. The remaining
features of the power system are thc out-
put potentiometer (of an adjustable type)
which makes it readily possible to secure
accurate voltage adjustment for the deteetor
and radio-frequency amplifier without dan-
ger of applying excessive voltages to the
various tubes; yet, at the same time, there
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Fig.

2

The “Velvetone” is counnected to an A.C. tuning unit externally, as at the left; to a D.C. tuner
as in the center diagram; twhile the connection at the right gives phonograph reproduction of a

ligh quality wwith volume of any desived amount.

is certainty that these voltages, when once
set, will remain at the selected values.

Fig. 2 shows three wayvs in which the
combination unit may be used. If it is de-
sired to connect to it a tuncr unit which has
no plate-voltage source of
its own, then these various
voltages may be obtained
from the taps brought out
on the terminal board ot the
power unit. At the lett
such a cirvcuit is shown; the
plate civcuit of the detector
tube is completed by means
of a connection between one
of the input terminals on

Fig. D

power section of the

double-deck unit illustrated op-

posite. It will be described in a
later issue of Rapto NEws.

The “B”

It will operate three or more loud speakers.

the terminal board and the “BJ-Det”
post also loecated here. Plate voltages to
other tubes which might be in the tuner are
supplied from the other terminals provided.
The 2.5-volt A.C. heater line in the tuner
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should be examined and, if the mid-points of
any of the center-tapped resistors connected
across it have been by any chance connceted
to anything but “B—, they should be dis-
connccted, so that there cannot be any short
circnits.

In the center are the cireuit connections
required when the detector tube of the tuner
unit obtains its plate-voltage supply from
an external battery source. Note that this
makes unnccessary any connection between
the input terminals and the terminals sup-
plying plate voltage from the combination
unit.

At the right is the connection of a pheno-
graph pick-up to the audio channel of the
combined unit. If, previous to the con-
nection of the pick-up, a tuner unit has
been connected to the voltage-supply termin-
als of the power supply, then connection of
the pick-up circuit to ground is automatic-
ally obtained. TIf a tuner has not been used
or connected, then one of the input termin-
als, as shown, must be grounded and con-
nected to the “B—" terminal, to avoid the
production of hum and high-pitched whistles.

When connections have been completed,
and the tubes have had sufficient time to
reach their normal operating temperature,
the “B” voltage levers should be adjusted
so that the tuner is operating at best effi-
ciency. It will generally be found desirable
to separate the amplifier and tuner at least
two feet. Sometimes improvement in opera-
tion results also from changing the angle
between the positions of the amplifier and
tuner. Because of the incorporation in it of
the Mershon condenser, the amplifier should
always be operated right-side up.

OTHER APPARATUS
The illustrations accompanying the article
show other amplifiers. Fig C is a commer-
cial 245-type combination power amplifier-
power supply unit, put out by Ferranti, Inc.
(Continued on page 1142)

Ten Instructions for the “DX” Fan

(1) Good reception begins with the inter-
ception of ample signal strength.
Therefore, make sure of good aerial
and ground connections. Joints should
be soldered, or at least taped. A suit-
able socket antenna plug will some-
times prove more efficient than an out-
side antenna, particularly in poor radio
localities. It may be employed as a
“booster,” in addition to the usual
antenna.

(2) Reception can be no better than the
tubes employed. 'Tubes, contrary to
general opinion, do not last forever;
even if they light, that is no indication
of their goodness. When tubes have
been in use more than a year, they
should be replaced with fresh tubes.
Only tubes of a reliable brand should
be used. Cheap tubes are most ex-
pensive in the end.

(8) Proper “A,” “B” and “C” voltages
should be applied. In the case of bat-
teries, this may be done by voltage
taps. In the case of radio power units,
this may be done by employing efficient
variable resistors in obtaining precise

voltages for all purposes.

~—

The grid leak in the detector circuit
should be adjusted for best results,

(4)

While the 2-megolun value may be sat-
isfactory for powerful local signals,
this resistance value is sometimes too
low for weak DX signals. Either a
collection of grid leaks of various
values should be on hand, or a snit-
able variable grid leak should be em-
ployed, if you would enjoy DX. results.
Regeneration is practically essential to
real DX results. It can be secured in
various ways, for practically every
radio-frequency circuit has some form
of stabilizer to prevent regeneration,
and this can be altered when in scarch
of DX, so as to permit of regeneration
or approach to maximum sensitivity.
A sensitive loud speaker
should be employed, or,
better still, a pair of head-
phones, plugged into the
first audio stage. Many
loud speakers today are
relatively insensitive be-

(5)

(6)

Fig. C
Aunother of the commercial amplifiers
and power units now being placed on
the market for the new “intermediate’”
245 tube. This is of Ferranti make.

Wwww americanradiohistorv com

cause they are designed to operate on
powerful local signals without blasting.
It is well to change tubes around to
determine the best tube for each posi-
tion in the radio set. 'There is suf-
ficient variation in most tubes to make
some hetter for one purpose than for
another.

If you are troubled by excessive bacl-
ground noises or microphonic inter-
ference, the cause is generally trace-
able to the detector tube, which should
be changed.

(Continned on page 1140)

(8)
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Iow to Build the New:
A.C.Screen-Grid °

NE of the most efficient receivers

which has been presented to the

constructional fan (and to the av-

erage broadeast fan through the
efforts of the custon set builder) was the
Ivervman Five, an exemplification of well-
established engincering principles, designed
by the tadio technicians of the New York
Sun. The recciver was introduced originally
as a battery-operated set, which necessarily
limited its popularity in this era of A.C.
rcceivers. However, as a veteran critic of
broadcast conditions, the writer has no hes-
itancy in describing this receiver as almost
ideal; its qualifications of relative perfec-
tion being simplicity of construction, rea-

The attractive panel appearance

of the “Ewveryman” wmay be scen

at the left, as it appears ready to

slip into a suitable console or
cabinet.

Appreciating the limitations of the bat-
tery-type receiver, he has redesigned the set
for Arcturus A.C. tubes, and the resulting

Il describe here the latest of a

series of developments of “Ev-
eryman” receivers under the auspices
of the radio editors of the New York
Sun, and in which some of the best
engineering brains of the country
have cooperated. Mr. Bouck, who has
been intimately associated with the
progress made in all eleciric receivers,
specks wwith authority on the subject:
and his contribution is hereby com-

Radio News for June, 1229

9

Tuner

By Zeh Bouck

quipment is presented herewith to the read-
ers of Rapro NEws, in the form of an R.F.
tuning unit, complete in itself, and adapted
excellently for use with an external ampli-
fier of any desired type. A push-pull audio
channel, adapted to operation' from the
same filament transformer as the tuner, is
also shown.

The characteristics of the A.C. Screen-
Grid “Everyman” tuning unit are similar to
those of the D.C. model, with the exception
of its noticeably increased sensitivity—due
to the extra amplification effected by the use
of an Arcturus A.C. 22 screen-grid tube,
the characteristics of which are superior to
those of the conventional D.C. four-element
tube,

In the A.C. Screen-Grid “Everyman”
unit, both seclectivity and sensitivity Lave
been refined and emphasized to the last de-

sonable cost, flexibility in adaptation to au- mended  to all our readers—Tur gree compatible with quality; and in this set
dio channels, and selectivity and sensitivity Foprrors. these characteristics are easily and con-
in the correct degrees. veniently controlled. 'Without recourse to
Jirce
el F A 00005 m
N
¢5 £ 00025
. mf.
L vi L2 v2— 000 | v3
:: - :; C3 C4
1, (0 o () L
3 A oy -
7T o005 < s TTos? & , .0005 mf. o B
mt. || _"_ 05mf . mf, — o
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0.5mf. L y 0.5mf¥. /Eolmf
A ¢ g g
>
= - ™ «
= i ]
S £ £
M
o i & & 5 J) o
C- B+ 15V. B+ D+ B-
15V, 135 V. A.C 0V, 45V, C+D- J
Fig. 1

The “Everyman” Tuner shown here, using three
the first in a screen-grid stage, is a complete receiver.

15-volt A.C. tubes,
With «

suttable audio channel,

www americanradiohistorv com

sueh as that on page 1104, it will operate

any speaker selected, and give results of high gquality.
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regeneration, the sensitivity of the receiver
is such that practically all stations, both lo-
cal and distant, contributing to the average
evening’s entertainment, can be tuned in on
a short indoor antenna. 'Fhe noise level,
under such conditions, is maintained at a sat-

isfactory mininmum, and reception comes
through unimpaived by background. But
when regeneration is introduced, with a

turn of the right-hand knob, the sensitivity
of the receiver is noticcably increased; and
the ratio of noise level to signal strength is
the only Himit to reception.

FIFTEEN VOLT TUBES

The A.C. Screen-Grid “Fyeryman” tuner
is built around the Arcturus line of 15-volt
tubes; these are of the heater-cathode type,
vet plug into the standard UX four-prong

socket.  The cathode construction renders
them practically humless, and the use of a
carbon heater insures a long life measured
in thousands of hours.

The schematic diagram of the R.F. and
detector stages of the unit is Fig. 1, and
the layout of the parts is given in Fig. 2,
which may be compared with the repro-
duced photographs. The first tube (glanc-
ing from left to right) is the screen-grid am-
plifier V1. The second tube V2 is included
in a somewhat conventional radio-frequency
amplifving circuit and is of the familiar
three-elemment type. The third tube in the
R.F. section of the receiver, V3, is the de-
tectov, arvanged for grid rectification in
Fig. 1.

The circuit is stabilized by a semi-per-
manent adjustment of the duplex Clarostat
21, which controls amplification by varying

the bias on the scrcen-grid of V1, and by
the .00003-mf. balancing condenser Cs.
When correctly adjusted, the circuit is
stable over the entire tuning range with un-
usual gain characteristics.

Stray coupling cffects are rveduced to a
minimum, without rccourse to shielding, by
the spacing of the coils, and by the gener-
ous use of the radio-frequency choke coils
RFC 1-2-3-4, and the by-pass condensers.

THE RADIO-FREQUENCY UNIT

In this article, as will be seen, only the
radio-frequeney section of the receiver is
reconsidered and illustrated in detail. As
this receiver will be built almost exclusively
by experts and by custom set builders for
the broadcast enthusiast, the choice of the
audio amplificr is left to individual prefer-
ence, which will be governed principally by
the power desired in the output circuit.

It is in the radio-frequency circuit that
the “Everyvman Five” differs from the con-
ventional receiver and exhibits its distinct
superiorities. The output of the detector can
be coupled to any adequate audio frequency
amplifier. A preferred design for the audio
amplifier will be indicated later on.

Fig. C
A special National “4 and B power unit, de-
signed to powerize the “Everyman” Five.

LIST OF PARTS

The following parts ave required to build
the A.C. Screen-Grid “Fvervman” tuner il-
lustrated here.

One Set Twin Coupler
coils (L1, L2, L3);
One National “Everyman Five” assembly,
consisting of two drum dials and three
.0005-mf. variable condensers mounted

and coupled (C1, C2, C3);

One .00005-mf. Camfield midget regener-
ation condenser (C6);

One .00003-mf. Camfield midget balancing
condenser (C5);

One Muter 2-megohm grid-leak and mount-
ing (R2);

Three Eby UX sockets;

One Muter grid condenser, .00025-mf. (C4);

Four Muter by-pass condensers, 15-mf. (C7,

C8, €9, C10);

FFour Muter R.F. choke coils, 85-millihenry

RYC, 1, 2, 3, 4);

“Everyman Five”

1103

One bakelite panel, 7x24 inches;

One Yaxley 7-wire cable and plug;

One sub-panel or baseboard, 7x23 inches;
One Duplex Clarostat (R1);

It is recommended that the inductance
coils be bought ready-made. However, they
may be wound at home, if desired, to the tol-
lowing specifications: There are four distinct
coil units: as in I.1. The antenna primary
and its sccondary are separate. The R.I%.
transformer L2, consisting of primary and
secondary, is on one form, as also the coup-
ling coil L3.

All coils are wound on bakelite tubes hav-
ing an inside diameter of 2 inches; the an-

tenna primary is wound with 18 turns of

No. 22 D.5.C. wire, and its secondary with
70 turns of the same. 1.2 also is wound with
70 turns of No. 22 D.S.C. wire, brought out
to lugs on each end of the coil, for the
secondary; while the primary is wound over
the secondary, in the same direction, with
40 turns of No. 24 D.S.C. wire. The coupler
L3 is wound with 70 turns of No. 22 1D.S.C,
and is tapped at the 21st and 49th turns.

ASSEMBLY

The constructional details of the receiver
are sufficiently indicated in the wiring dia-
grain (Fig 1) and layout (Fig. 2) as well
as the pictures of the completed receiver.
However, there are one or two points worthy
of special emphasis.

The following procedure should be ob-
served in wiring the coils: referring to Fig.
2, when the adjustable primary of L1 is
closely coupled to the secondary, its terminal
nearest the latter is connected to ground —
the other end, of course, being wired to the
aerial post. The top cnd of the primary of
L2 (the end of the primary terminating at
about the middle of the coil) is connected
to the plate of the first R.F. tube V1. The
lower terminal of the primary is wired to
the choke coil RFC2. The lower end of
the secondary (the terminal nearest the low
or battery end of the primary) is wired, as
indicated, to the “C—I1.5" terminal of the
receiver. The other end of the secondary
goes to the grid of the second tube V2.
Then L3 is connected as shown in the wir-
ing diagram. .\s it is symmetrically tapped,
only the rvelative positions of the taps are
important and these arve indicated in Fig. 1.

In wiring the unit, care should be taken
to wire all “F 4 terminals together. 'Yhe

The placement of parts in the “Frveryman” Tuner illustrated above
s such that every component is given ample room, and interstaye
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coupling is limited to the minimum without shielding. The receiver
is especially adapted to use with a separate amplifier.
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cathodes of the tubes are common, with the
heater terminal plugging into the “4-” prong
of the socket. As already stated, the
tubes used in the R.F. section of the “Lv-
eryman Screen-Grid Five” arc all of the
Arcturus fifteen-volt type. The first tube
is a screen-grid A-C22, the second an am-
plifying tube, A-C48, and the third the de-
tector tube type A-C26.

These tubes require 15-volt A.C. filament
or, rather, heater potential, which is supplied
from any suitable step-down transformer,
such as the Thordarson type 121

SPECIAL POWER SUPPLY

The National Company has designed for
the “Iiveryman Five,” a special combination
*A and B” supply (Fig. C) that incorpor-
ates a step-down transformer with a 15-volt
secondary for these tubes. Using this power
supply, it is necessary only to obtain the
“C” and “D” potentials from external
sources; these are most conveniently fur-
nished by means of dry cells. The required
voltages are 1.5 and 4.5 volts as indicated
in Fig. 1. Any combination of supply
sources, however, that will furnish the re-
quired potentials will be satisfactory.

The designation of the “D” voltage in
the detector tube is self-explanatory to those
familar with grid-rectifying circuits employ-
ing this 26-type 15-volt tube. It is merely
a simple method of placing on the grid of
the detector tube the necessary positive
voltage which is secured, in battery-opcrated
sets, by Dbringing the grid return down to
the “4.” side of the A battery. The “D”
battery is merely a 4.5-volt “C” Dbattery
turned around.

OPERATION

The main consideration involved in making
the preliminary adjustments on this receiver
is the stabilization of the radio-frequency
amplifier; this is obtained by the correct ad-
justment of both the balancing condenser
C5 and the duplex Clarostat R1. Adjust-
ments should be made on these controls when
the receiver is tuned to a broadcast station
in the neighborhood of three hundred meters.

The circuit should be so balanced, by adjust-
ments on R1, that it will oscillate when the
.00003-mf. balancing condenser is moved in
either direction from the stable adjustment.
The regeneration condenser C6 should be at
nminimum capacity during these adjustments.

If the line voltage and the step-down
transformer are correctly balanced, the tubes
will heat to normal operation in exactly

Radio News for June, 1929

A PUSH-PULL AMPLIFIER

The diagram of Fig. 1A shows an audio
aniplifying system capable of delivering a
large undistorted power output from any
adequate input, such as will be obtained
from the detector of the A.C. Screen-Grid
“LEveryman” tuner. This amplifier is con-
ventional, but represents an arrangement
that is practically perfect within reasonable

TO DET. Tl T2 T3 .
V4 | - Y5 =
PLATE . R4 10,000 O &
(] . <t
! ! &
: a
- 4 i A o
i
[ ( \
]
| —_—
} - 4
|
I L]
|
[
|
! Y6 —
o © o o & 4 o)
B+DET (C- 15 V. By B- C- B+
45Y. 9V, AC. I35V, Ct  40.5V. 180 V.
Fig. 1A

The audio amplifier diagrammed schematically here is especially well adapted for use with the

AL, Screen-Grid ‘Everyman’ Tuner; as it also wutilizes 15-wolt tubes throughout.

The output

is equivalent to that of 171-type tubes in push-pull,

thirty seconds after the current is turned
on. This condition will obtain when fifteen
volts is applied to the heaters of the tubes;
and it is at this voltage that the tubes are
characterized by a life well in excess of
two thousand hours. If the tubes heat to
normal operation in less than 30 seconds, it
is an indication that too much voltage is be-
ing applied to them. This should be re-
duced by putting a low-range power Claros-
tat or other voltage regulator in series with
the line to ‘the primary of the filament-
lighting transformer, and adjusting until
the proper time-lag is sccured.

operating limits. It consists of a standard
push-pull power stage preceded by one
straight transformer-coupled stage.
Fifteen-volt tubes are used in this ampli-
fier also; thus making it possible to operate
the heaters of the entire receiver from a
single A.C. transformer. An A-C48 type
tube is used in the first audio stage and two
type 40 power tubes in the push-pull stage.
Transformers recommended are the Amer-
tran De Luxe or the Ferranti, designed for
use with the 171 type of tubes. The output
transformer should be, of course, adapted to
(Continued on page 1143)
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The layout of parts for the “Everyman” shown here, in combination
with the photograph on the preceding page and the schematic dia-

Fig. 2
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gram (Fig. 1) will gice sufficient details for construction; as place-
ment is not critical if care is used to mount the coils at right angles.
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“PDX” and the “Band-Isolator’-’

Receiver

With an Introductory Survey of Broadcast Conditions

By S. Gordon Taplor

S good long-distance (*DX") veception

possible during the early evening hours?

Or has the large number of broadcast

stations now on the air made anything
but local reception out of the question, un-
Jess one is willing to wait until midnight
or affer, or unless one has a particularly
favorable location?

This is a question that has been the sub-
ject of much discussion, pavticularly since
the wavelength reallocation which toolk place
November 11 last. It is probably fair to
sav, the majority of urban fans believe that
1'ei-cpti(m from distant stations is well nigh
inipossible hefore midnight.  This is par-
ticularly truc of fans located in the more
populous metropolitan centers, where local
hroadeast stations are numcrous and the
interference correspondingly great.

Any  discussion of this question must
necessarily be limited to conditions obtaining
in one particular locality, Yeception condi-
tions, particularly frow the standpoint of
local interference, vary so greatly that a
general discussion is out of the question.
The fan who lives in an outlyving scction,
with the necarest broadcast station perhaps
fifty or a hundred miles away, requires
only a sensitive receiver to bring in any
nimber of stations throughout the country.
Tor him, good distant reception is always
possible.

But, to the fan who lives in the center of
a nest of broadeasters (as in New York
Citv or Chicago) conditions are entirely
different. Here, with a large number of
Ligh-power local stations in simultancous
operation throughout the evening, distant
reception becomes a real problem, requir-
ing a receiver with both sensitivity and se-
lectivity of a high ordev.

Conditions in New York City are prob-
ably as bad as (if not worse than) can be
found anywhere clse in the country. Such
being the case, this offers a good location
for discussion; if distant reception is pos-
sible here it is certainly possible anywhere.

Any discussion, to be worth while, must
be based on actual measured performance,
not on hearsay or random observations.
The facts Lrought out in this article weve
obtained through a series of tests condueted
for the special purpose of determining the
exact degree of distant reception possible
in this location. To show the impartial na-
ure of the tests, a brief description of the
layout will be of intervest.

CONDITIONS ENCOUNTERED

The receiving station was in an apart-
ment in New York City and in a location
entirely: surrounded by other apartroent
houses. The acrial employed was seventy-
five feet in length, including the lcad-in,
and was onc of forty on the one roof. Somc
of the other thirty-nine approached within
five feet of the test aevial; so it is obvious
that the location and the antenna installa-
tion were anythinzg but ideal. However,
they arc typical of the cenditions under
which most fans laher, if their receivers are
located in the city.

All tests were made befween the hours of
730 P M. and 11:30 P. B.; thus limiting
them to the hours when the evening locals

were going strong and, inecidentally, the
most popular hours for reception. From the
forcgoing, it is evident that all conditions
were as truly representative of average
New York City reception conditions  as
could be arranged.

The receiver emploved was the only ex-
ceptional thing about the tests. It will be
deservibed in detail later on in this article,
and in the article to follow. Suffice it to say
here that it is a receiver designed by the
author for use in his home, and incorpor-
ates the features most desirable in a good
hoine receiver. But, in addition, it is a
receiver which combines extreme sensitivity
with an unusual degree of selectivity, as
will be shown by the results of the reception
tests. as given below.

Two sets of tests were made. The first,
just prior to November 11, were to obtain
a true picture of conditions existing under
the old wavelength assignments and to pro-
vide a basis for comparison in determining
the eflect of the reallocation. The ‘second
sct of tests was made about a month later;
this lapse of time being allowed to permit
the stations to get settled down in theiv
new channels.  All conditions were identical
during the tests, except that the atmos-
pherie  conditions improved somewhat as
autumn ended and winter approached.

The composite “log” given herewith shows
the reception conditions that were found on
the ninety channels used by broadeast sta-
tions in the United States; both before and
after the wuvelength changes. During the
first tests the local noise level (“man-made
static”) was very high on the higher-fre-
queney  (shorter-wave) channels, which ac-
counts largely for the fewer stations logged
on these channecls at that time.

BETTER SIGNALS EVERYWHERE

There are several outstanding points dis-
closed by the figures given here. First is
that, during the first tests, signals were
heard on 86 of the 90 channels then in use
by U. S. broadecasters and, during the see-
ond tests, this record was improved by
stations being heard on 85 of the 88 chan-
nels then in actual use. Two channels were
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Mr. Tavior with the
vecerver  whose  per-
formance and circuil
ave  described  Delow.

not in use during these tests, pending re-
construction of the stations to which they
were exclusively assigned. This does not
mean that good, clear reception was ob-
tained on 85 channels. In many cases long-
distance reception which would have been
amply loud for good loud-speaker reception
was so garbled by heterodynes that nothing
was clearly distinguishable except a con-
glomeration of distorted noises and whistles.

The second noteworthy poeint is found in
the fact that only seven of the channcls oc-
cupied by out-of-town stations suffered in-
terference from local stations operating on
adjacent channels. This weans that, in
spite of the proximity and high power of
several local stations, ten-kilocyele selec-
tivity was obtained in most cases; and even
the highest-powered locals did not cause
interference beyond the adjacent channel
on cither side of its own.

The third point is in the amount of havoe
wrought by the one thing with which re-
ceiver design cannot cope—heterodynes. Ie-
fore November 11 heterodynes commletely
wrecked programs on 9 channels and het-
erodyne whistles were heard through the
reception on 27 other channels, Thus a
total of 36 channels carried heteredynes,
or 409, of all channels in use. After No-
vember 11 conditions were little improve:d
in this respect for, although heterodynes
were heard on a total of only 32 channcls,
they succeedad in completely ruining re-
ception on 18 ¢f these channels. This in-
crease in the nuwmber of channels on which
receptien was completely garbled by the
heterodynes was probably partly due to
better reception conditions which permitted
distant heterodyning stations to come in
with greater intensity; thus causing a
stronger heterodyning effect.

The analysis given hevewith provides a
bird’s-eye picture of conditions as they
were found to exist. Tt provides indisput-
able cvidence that the labors of the Radio
Commission were not in vain, so far as the
new assignments of wavelengths were con-
cerned, in their effect on reception in New
York City. Before November 11, out-of-town
stations could be brought in entirely free
from heterodynes and interference on only
17 channels. After November 11, aoo(.i,
clear distant signals were found on 85
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channels. After making due allowance for
the local electrical interference that killed
reception on a few of the high-frequency
channels during the first tests, the improve-
ment in distant reception runs around 59
or higher.

Considering the obstacles to be sur-
mounted, it is rather surprising that this
much improvement was brought about by
the commission in Washington. With the
high number of stations that must be ac-
commodated on the air, it is utterly impos-
sible to eliminate heterodynes. But by
limiting some stations to daytime transmis-
sion, in other cases requiring a more exten-
sive time-splitting, and by the assigmment
of exclusive channels, the situation has been
cleared up to such an extent that reception
conditions, at least in New York City, are
better now than they have been in several
vears,

BETTER RECEIVERS REQUIRED

The objection may be made that the re-
sults indicated by the foregoing analysis
cannot Dhe obtained with the average com-

mercial or home-built rcceiver. This is
quite true, but after all, the whole burden
of improving reception cannot be placed
on the broadcast stations or on the Radio
Commission.  The point is, that these two
elements have brought about a condition
where rcception free from station interfer-
ence is obtainable on exactly half the num-
ber of channels employed by stations of the
U. 8. if « sufficiently good receiver is used.
If a fan cmploys a receiver which is so
lacking in sensitivity and selectivity that
he is able to bring stations in on only a
part of these channels, he is scarcely justi-
fied in placing all of the blame on the broad-
cast stations.

At the present time it is hard to imagine
any further improvement that can be
brought about by governmental regulation.
It therefore appears that improvement must
come in the receiving equipment. This
brings us to the discussion of the receiver
problem.

It is an unfortunate fact that the aver-
age commercial receiver is designed pri-
marily for local reception and incorpor-

Analysis of Composite Log of the ‘‘Band-Isolator®

Total channels in use (U. S.)

After
Now. 11, 1928

Before
Now. 11, 1928

Stations heard on

#*88 Channels 90 Channels
85 113 80 113

Nothing heard on

3 o 10 “«

Stations heard on ...

80 Channels

835 Channels

Calls obscured by heterodynes
Calls obscured by fading or noise
Station calls logged on

18 ¢ 9 €
______________________________________ 2 “« 5 I3
65 [ 66 13

Station calls logged on ...

65 Channels 66 Channels

Accompanied by heterodynes on 14 “ 27 «
Interfered with by locals .......... .7 “ 8 «
Good reception without interference or beterodynes on 44 & 31 “

LOCAL RECEPTION

Total channels in local use (evening hours)
Stations received without interference on
Reception accompanied by heterodynes on

10 Channels 19 Channels

10 “«© 19 13
1 « 5 «
9 13 14 o

Total channels of pure reception

DISTANT (“DX”) RECEPTION

Total DX channels (total less locals)
Nothing heard on

78 Channels 71 Channels

Call letters obscured by heterodynes, fading, etc. 20 “ 4 “

Calls logged, but accompanied by heterodynes, on

Interfered with by locals on

Free of interference or heterodynes on

3 « 10 3
13 “« 29 [
7 % 8 €«
__________________________ 35 “ 17 “

* Two channels temporarily out of use at time of tests.

Geographical Distribution of Stations Logged

Location
California
Colorado
Connecticut
Florida
Georgia
Illinois
Indiana
Towa
Kentucky
Louisiana
Maine
Maryland
Massachusetts
Michigan

No. of Stations

Location No. of Stations
Minnesota ... 2
Missouri 1
New Jersey - 3
New York 15
North Carolina ... 1
ONIO e 2
Pennsylvania ..o 4
Tennessee ..o 3
Texas o 2
Utah -1
Virginia 2
‘Wisconsin ... ... 1

Total channels in 25 states...... 65
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ates neither adequate sensitivity nor suffi-
cient selectivity to meet present-day ve-
quirements for distant reception particu-
larly in urban locations. OQut in the coun-
try, where there are few, if any, local sta-
tions to cause interference, and where ihe
frecdom from surrounding obstructions re-
sults in fine reception conditions, the aver-
age receiver will usually give a fair account
of itself; because under such conditions a
receiver can function with no handicaps
whatever. But even here a superior receiver
will provide correspondingly better results.

This lack in commercial receivers is not
the fault of the engineers who design them.
It is due partly to prodnction problems and
limitations and partly to the public’s de-
mand for low prices and small physical
dimensions. It has been said that radio
manufacturers are individually so obsessed
with the idea of becoming the Henry Fords
of radio that there is none left to produce
the Lincolns and the Cadillacs of the ether.
Perhaps there is something in this; but,
to an observer who has studied the field, it
would seem that more time and thought is
being put into cabinets and appearance
than into the technical superiority of the
manufacturer’s product. Thus high prices
do not by any means indicate superior sen-
sitivity, selectivity and tone quality.

A SET FOR DISTANCE

In presenting a description of the “Band-
Isolator” receiver for those who are in-
terested in constructing, or in having con-
structed for them, a receiver which will
enable them to duplicate the reception shown
in the tests just described, the claim is not
made that this is the only receiver that will
achieve snch noteworthy results. But it is
an important fact that this receiver was
designed to incorporate all of the qualities
50 necessary to the complete satisfaction
of the real radio enthusiast. This means
not only unusval sensitivity and selectivity,
but also simplicity of operation and the
complete elimination of instability or any
other factors which might adversely affect
tone quality. This last is a most important
consideration because, no matter how good
the audio amplifier may be, tone quality
may be completely ruined as a result of
an  improperly-designed  radio-frequency
amplifier.

This receiver does not incorporate any fun-
damentally new ideas. Rather it is made up
of known and tried principles, combined in
such a way as to maintain the better quali-
ties of the systems employed and eliminate
the objectionable features. Perhaps the
best way to explain the circuit and the
reasons underlying its superior qualities is
to describe the line of reasoning followed
in planning the design.

It was realized that, in order to obtain
the desired degree of selectivity and sensi-
tivity with any system of tuned radio-
frequency amplification it would be neces-
sary to employ three, or more likely four
stages; and incur all the accompanying
grief of instability, the difficulty in balanc-
ing the stages, etc. The only alternative
seems to be to employ a superheterodyne
circuit, but past experience indicated that
good selectivity would be difficult to ob-
tain when using a fair size outdoor aerial,
and there would be the other evils of the
average super to content with—harmonics,
“repeat” points, ragged tuning and insta-
bility. Evidently, therefore, the ordinary
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superheterodyne and tuned radio-frequency
were both somewhat out of question.
Ixperiments made some time before had
brought the conviction that most of the
difficultics  encountered with superhetero-

dynes (such for instance as the fact that

transformers; because the large inductances
and capacitics required in tuned circuits
to operate at these freguencies (in the
neighborhood of 50 or 100 kilocyeles) would
be prohibitive in size and cost. Further-
nwore, with tubes of the 301A type, it was

The “Band-Tsolator” is shown above with its shield-fops lifted; it will be observed that ample

room ts given to every coil and condenser.

This 1s a nccessity wheve it is desired to have circuits

tuned to cover cxactly the full sidebands of each broadcast channel—and 4o wmorce!

most of them arc erratic and that two built
from identical parts ave likely to give widely
varving results) were the result of using a
very low intcrmediate frequency and fixed-
tune intermucdiate transformers.  The low
intermediate frequency necessarily resulted
in the presence of repeat points on the
oscillator dial for the same station, and of
harmonies which are made known by the
presence of “birdie™ whistles all over the
dials. The fixed-tune transformers make
their contribution in the form of broad
tuning and. frequently, a lack of sensitivity
as the result of poor matching.

The use of a low intermediate frequeney
practically requires the use of fixed-tune

necessary to cmploy a low intermediate
frequency if adequate amplification were
to be obtained, together with at least a
fair degree of stability.

Other experiments had proved that a
properly  designed  detector-oscillator  cir-
cuit will provide in itself a very fair de-
gree of selectivity, and, when used in con-
junction with even a moderately selective
intermediate amplifier, an unusually high de-
gree of over-all selectivity is obtainable.

IIIGH INTERMEDIATE FREQUENCY

The logical conclusion, hased upon these
observations, was that the proposed ideal
receiver should employ; first, a superhetero-
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dyne cirenit hecause of the greater stability
thus obtainable; secondly, a high interme-
dizte frequency to get away from repeat
points and harmonics, and to climinate the
neceessity for fixed-tune transformers; thirdly
tuned coupling circuits in the intermediate
amplificr to permit tuning the intermediate
circuils to exact resonance with one an-
other; and finally, sereen-grid tubes in the
intermcdiate amplifier, so that high am-
plification could still be obtained in spite
of the use of a comparatively high inter-
mediate frequeney.

The first problem was lo determine the
best intermediate frequency to employ. A
little slide-rule manipulation showed that,
if an intermediate amplificr is tuned to any
frequency above 475 kiloeycles, there can
be no repeat points and no trouble from
harmonies.  But, on the other hand, the
amplifier must operate anywhere in the
broadcast band because of the probability
of conflict between the intermediate fre-
quency and the carriers of broadcast sta-
tions operating on approximately the same
frequeney as the intermediate amplifier.

With these general considerations out of
the way, the next consideration was that
of the details of the circuit parts, particu-
larly the coupling coils and the tuning con-
densers to be cmployed with them. Al-
though the intermediate stages are to be
tuned, there appecared to be no necessity
for using regular variable condensers for
this purposc; hecause only a very limited
frequency-variation range was required.
Such being the case, it was decided to
employ a fixed condenser, shunted by a small
variable izstrument for tuning each stage.
Solenoid coils were then made up, having
considerably more inductance than the or-
dinary tuned R.F. transformer. The oscil-
lator coil bad to be of special design, be-
cause of the high intermediate frequency
emploved and the correspondingly higher
frequency range required in the oscillator.
Other circuit considerations involved the
necessity for a pick-up coil of rather un-
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; [ 1] 1
X2 1 e
LONG O™ | ! o | of |
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| <4 T Lol
X3 i | T :
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I

In the “Band-Isolator” circuit, it wwill be seen, a large number of condensers
are used; these, howecer, arc in parallel, to facilitate cxact adjvstment of the

staaes.
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The feature of the intermdiate amplificy is that its tuning is adjustable,
to avoid possible station interference.
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R. TAYLOR, known to many of

the readers of Rapio Npws for

his contributions to ftechnical litera-

ture (including the “Pre-Selector,”

which appeared in the Nowvember,

1928, issue of this magazine), will give

constructional details of the “Band-
Isolator” in Rapro News for July.

It is designed for the fan who wants
distant reception, and also volume and
quality. While stations must do their
part to maintain frequencies, the set
owner can no longer expect to single
one out of the many outside his own
locality unless he constructs a receiver
which will tune to a single carrier and
be deaf to whisperings and whistlings
outside it. The “Band-Isolator” does
this; while its delicately adjusted fil-
ter passes the full range of audio fre-
quencies from the selected station.

usual dimensions to be incorporated in the
oscillator coil unit. Finally, special coils
were made up for the antenna circuit and
for the input circuit to the first inter-
mediate stage.

DEVELOPMENT OF THE DESIGN

At this point the first experimental model
of the receiver was assembled, with results
that were fully up to expectations and
rather astonishing.  Although the inter-
mediate-amphfier stages were individually
shielded for the sake of stability, it Lhad not
been considered necessary to shield the first
detector or oscillator. It was found, how-
ever, that the sensitivity of the model was
so great that, wilh no aerial connected, it
was possible to bring in stations 400 and
500 miles away, through the direct pick-up
of the unshielded antenna coil. This ecir-
cuit was therefore shielded and direct pick-
up thus effectively eliininated.

From this point on numerous experi-
ments were carried on to determine the best
values for the coils, capacities and coupling;
and the final model was then built up. At
about this time a number of fans who had
heard the receiver in operation expressed -a
desire to build duplicates for their own
use but found the necessity for constructing
their own coils more or less of a stumbling
block, particularly as the coil constants are
rather critical. This trouble was eliminated
by ‘submitting the coil specifications to the
Hammarlund Company, who made up. sev-

Radio News for June, 1929

eral sets for this purpose. Further demanti
has resulted in this company’s manufactur-
ing these coils on a larger scale, with the
result that they are now available from a
number of jobbers and dealers. Inasmuch
as all of the other parts are standard,
anyone interested in constructing the re-
ceiver will have no difficulty in obtaining
all of the parts.

The completed receiver consists of first
and second detectors, oscillator, and two
intermediate - frequency amplifier stages.
Five tubes are required in all. It operates
either from batteries or from “A” and “I3"
power units and employs the usual outdoor
aerial and ground. An audio amplifier
was not included in the receiver, because
it was planned to use an external two-stage
push-pull amplifier. By thus excluding the
audio end, it was made possible to keep the
size of the receiver down to the standard

7 x 24 inch panel size.

The article to follow will describe the
“Band-Isolator” receiver in complete detail;
so that readers who are interested in du-
plicating the results shown in the log given
here will have all necessary constructional
data to build up duplicates of the model
receiver.

Need of High Standards in Frequency-Maintenance

HROUGH the history of radio de-
I velopment in the United States, in-
creasing accuracy in frequency-meas-
urement and in frequency-maintenance have
been necessary developments. A simple ex-
ample of the value of measurement and
maintenance of frequency at the present
time is to be found in broadcasting.

About ninety per cent. of the broadcast
stations, at present, reduce each other’s
service ranges; because they do not stick
to the frequencies they are assigned to.
That is not so apparent in New York; be-
cause in the vicinity of New York City,
there are enough stations on cleared chan-
nels to supply a variety of programs. How-
ever, less than ten per cent. of the people
of the United States live around the city
of New York, and less than ten per cent.
of the stations in the United States are on
cleared channels.

Consider two stations that are nominally
on the same frequency; under present prac-
tice, one of these two can exceed its fre-
quency by 500 cycles and the other can fall
short of its frequency by 500 cvcles. Two
stations that are operating that way pro-
duce a beat note of 1000 cycles; which will
commenly come through a radio receiver
and loud speaker and affect the ear as
much or more than any other note.

Suppose those two stations that are pro-
ducing their mutual interference, consisting
of a 1000-cycle note, are -a thousand miles
apart; and either of them is shut down
so that the other can be heard satisfactorily
for a distance of something over one hun-
dred miles from the station. Then suppose
the other station starts up, producing such
a heterodyne that evervbody beyvond about
ten miles from the two stations tunes off
from those stations. Roughly, in service

By Robert H. Marriott

range, that means that each of those sta-
tions has reduced the service range of the
other from about 10,000 square miles to 100
square miles, or from 100 to 19,

Not only may stations mutually reduce
their service ranges, by not sticking to their
frequencies, but, if they had been putting
on very good programs they may reduce
their audiences from millions to thousands,
or more than a thousand to one.

VALUE OF EXACT-FREQUENCY 1WORK

On the other hand, if both of those sta-
tions maintained their frequencies within
50 cyeles of their assigned frequency, the
effect would be quite different; Decause,
with less than 50-cvcle variation, the beat
note will be below 100 cycles. The ordi-
nary radio receiver, speakcr and ear are
comparatively insensitive to notes below 100
cycles; therefore, the low heterodyne is not
heard, or is not sufficiently annoying to
cause people to tune off within the normal
service range of the stations.

The common opinion is that there are
forty stations on cleared channels in the
United States, and that those stations are
therefore free from heterodyne interference.
That is not the case; on some of those
cleared channels there are two stations in
the daytime. The continued pressure ex-
erted by Dbroadcasters is to put more than
one station on a channel. The General Elec-
tric Company forced two stations on one
channel for both night and day operation.
At the present time there are, apparently,
only ten stations on cleared channels for
night and day operation,

In considering this problem, it is safer
to assume that there are no stations on
cleared channels and that, therefore, all
broadcast stations to increase their service
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ranges should maintain their frequencies
accurately,

Not only is frequency-maintenance of
broadcast stations, to within fifty cycles,
of value to the broadcasters for the purpose
of increasing the number of their listeners:
but it is also of value to those who malke
and sell radio receivers and loud speakers,
because every position on the dial that
brings in a squeal reduces the value of the
receiving equipment,

Such accuracy in frequency-maintenance
is recommended becausc it is of service to
the listening public, of service to the broad-
caster, of service to those who make and sell
radio receiving apparatus, as well as an-
other step in radio development.

MR. MARRIOTT, who has the
unique honor of being the first
president of the Institute of Radio
Engineers, and has at present the
Federal Radio Commission as a dis-
tinguished client for his technical
counsel, speaks with unquestioned au-
thority.

One of the facts which has made
itself obvious in the course of broad-
cast regulation is that ouwr central
states are most affected by station in-
terference. While neither the Pacific
nor Atlantic coasts may suffer from
the operation of two stations at once,
one on each side of the United States,
the complaints from the Mississippi
Valley are audible at Washington.

Exact frequency-maintenance, qs
explained here, will create the equiva-
lent of many new broadcast channels.
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intevest being dis-
experimenters in
short-wave veception has served to
emphasize the lamentable fact that
short-wave receivers have undevgone prac-
ticallv no improvement dnring the past five

HTF tremendous
plaved by radio

vears. They consist for the most part of
straight regenerative detectors, with plug-in
coils of one form or another, and one or two
stages of audio amplification. They ave criti-
cal in operation and generally rather difficult
to handle because of the tuning effeets of
the operator’s hands. Many a short-wave
enthusiast who has spent tense and breath-
less hours on weak phone stations could give
Jimmy Valentine a few lessons and send
him away feeling like a rank amateur at
dial twirling.

T.ast season a few kit manufacturers with
more courage than the rest stuck a screen-
grid tube shead of the detector, but they left
it dangling helplessly in 1nidair, without
benefit of cither shielding or tuning. The
expensive 222 acted as nothing more than a
blocking device; furnishing little if any am-
plification and justifying its existence only
by the faet that it eliminated the “dead
spots” that appear so mysteriously on the
tuning condensers of straight regenerators.

SCREEN-GRID AMPLIVICATION

Many short-wave fans, possessed of con-
siderable experience with complex broadcast
receivers, logically inguired why the screen-
grid tube couldn’t be shiclded and tuned, so
that somne respectable results might be ex-
pected from jt. Some of the short-wave
wiscieres shook their heads dejectedly and
said it couldn’t be done because the sct
would be too critical and the 222 wouldn't
amplify mumch anyway. Well, not so very
many yvears ago some pretty smart radio
engincers thought the whole short-wave re-
gion below 200 meters wasn't anything more
than a “graveyard” in which the unwanted

The “Super-iVasp” slung
in the center vack of a
Stinson - Detroiter  mono-
plane “‘flving laboratory.”

E IR LRI R

amateurs could be buried;
and they thought they were
getting rid of a bunch of
pests when they niade a
present of those short-waves
to the “hams.”

Bearving this incident and a few
similar ounes in mind, the officials
of the Pilot Electriec Manufactur-
ing Company called in its engineers
and said:

“Boys, we've been getting requests from
all over the world for an improved short-
wave receiver—something ~better than a
straight regenerator. We want a tuned
screen-grid job, with as much shielding as
necessary. We know no one else has done it,
but yowre going to. Goodbye, and don’t
bother the cashier until the set is ready.”

To make a short story long, the enginecrs
went into a huddle, and under the direction
of Robert 8 Kruse (who without question
is one of the world’s foremost authorities
on short waves) came out with a tuned
sereen-grid receiver that marks a real ad-
vance in short-wave receptors for the ama-
teur. The 222 not only furnishes real and
appreciable amplification, but it tunes
sharply, much to the surprise of the many
skeptical “hams” to whom the experimental
models weve demonstrated.

On direct comparison with untuned screen-
grid scts of standard make, the new sct was
so markedly superior that Kruse didn’t even
bother to record quantitative readings. It
worked smoothly from
1414 meters all the
way up to 500, and
proved to be afineall-
round receiver from
every standpoint.

The new outfit has
been named the “Su-
per-Wasp,” because it
is big brother to a
three-tube set that has
enjoyed  widespread
sueccess under the
name “Wasp.”

Signal Corps officers of
the Seccond Area express
thetr approval ar a recent

meeting of the Hudson
Division, 4.R.R.L., New
York.

WwWww americanradiohistorv com
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- The «“Super-Wasp”’

A New Short-Wave Set
of Striking Effectiveness

By Robert Hertzberg

The outstanding features of the “Supcer-
Wasp” are as follows:

Real amplification from the 222 tube, with
sharp tuning in the input stage.

Wavelength range from 1414 to
meters; two sets of coils.

Doubly shielded; all-aluminuin chassis.

Absolutely no hand-capacity effects.

Can really be assembled and wired in onc
cvening.

Furnished in kit form complete from
drilled and engraved panels down to the last
necessary washer. Assembled with a screw-
driver and a single “Spintite” wrench.

Inexpensive——costs less than 830 in knock-
down form.

500

DESIGN OF THE RECEIVER

The diagram (Fig. 1) shows the circuit of
the complete Super-Wasp, while the accom-
panying photographs give a good idea of the
appearance of a set assembled from the
standard kit. Electrically, the set is ex-
ceedingly simple, the final hoolk-up having
been decided on after four other possible ar-
rangements, very much more complicated,
were tested and rejected.

The receiver consists of a front and sub-
panel of heavy aluminum and two individual
shicld cans of lightevr stock. The cans are
of unique construction in that they split
down the center. One half of each is
screwed down and all the parts arranged
comfortably: then the other half is screwed
down and the job is finished.

The left can houses the components of
the antenna ovr R.YF. stage. These include
an elevated five-prong socket for the an-
tenna plug-in coils, I.1; the midget aerial
coupling condenser, C10; a .00016-mf. tun-
ing condenser, C1; the blocking condenser
(C+; and the screen-grid tube, VI. The
right can houses the detector parts, includ-
ing another elevated socket for the detector
plug-in coils, L2, the tuning condenser C2,
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The schematic diagram shows that LY and L2 are different; in L1 the broadeast-band coil alone has two windings.

the blocking and grid condensers, C7 and
C9, and the detector tube V2. See also the
photograpls.

On the front panel, as shown, are two
vernier dials for the tuning condensers C1
and C2; the filament rheostat R1; and the
regeneration condenser C3. The rheostat
acts also as a switch for the entire set.

The audio amplifier, comprising two trans-
former coupled stages, occupies the rear of
the sub-panel. The underside of the latter
supports the by-pass condensers C5, C6 and
C8, and the 222-type filament resistor R2.

The plug-in coils are a familiar type
equipped with convenient grasping handles
and designed to fit in standard five-prong
UY sockets. The wavelength ranges of the

five sets of coils are indicated as follows,
to facilitate identification:

Red Ring—1414 to 27 meters,
Orange Ring—26 to 50 meters.
Yellow Ring—30 to 100 meters.
Green Ring—100 to 200 meters.
Blue Ring-—200 to 500 meters.

The detector coils each contain a grid and
a tickler winding; four of the five available
contact pins being used. The red, orange,
vellow and green antenna coils have a single
winding, connecting to three pins (one end
to “G” and “P” and the other to one of the
“F” terminals). With this arrangement the
aerial is coupled to the grid through the
midget condenser C10, which is all right up

The under side of the “Super-Wasp,” in which the sub-panel serces as shield
bottoms. The tuning and regeneration condensers are placed between the cans and
the metallic panel, so that they are shielded in both directions.
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to 200 meters. Tts capacity is too low for
efiicient coupling on the broadcast band; so
the blue ring antenna coil is fitted with a
primary connected between the “F* post and
the “C” post, but with no “P” post. The
condenser C10 is thus left open when the
broadeast coil is used, coupling being pro-
vided by the special primary. This scheme
obviates the necessity for throwing switches
or changing the aerial wire from one post
to another.

Of course, the coils are used in pairs. If
a red-ring ccil is put in the L1 position,
the other red-ring coil is put in the L2
socket. The antenna and detector coils are
easily distinguished from each other, as one
has only a single winding and the other two.
On the antenna broadcast coil the primary
is above the grid; on the detector coil, the
tickler is below the grid winding.

WIRING CONNECTIONS

The 222 is properly biased by the voltage
drop across a tapped 15-ohm resistor, R2,
in the filament circuit. To get this voltage
on the grid without short-circuiting through
the ground side of the L1-C1 tuning circuit,
the L1-C1 radio-frequency path is completed
through an .01-mf. condenser, C4. This is
mounted between the coil socket and the
condenser C1 in such a manner that the
connections have practically no length.

The direct-current supply for the plate of
the 222 is fed through the grid winding of
the detector coil L2, heing kept off the grid
of the detector tube by the grid condenser,
C9. The R.F. circuit of L2 and C2 is com-
pleted through another .0I-mf. condenser,
C7, which prevents the high voltage from
grounding to the frame. No R.F. choke is
used in the “B L 135" lead because none
was found necessary. The two .01-mf. con-
densers C7 and C8 offer such a low im-
pedance path to ground that little, if any,
of the transient R.F. signal in the L2-C2
circuit leaks through the batteries.

In the detector can the condensers C7
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and C9 are mounted by means of special
Iugs, so that there is no connceting wire.
The arrangement of the parts in general has
been so carvefully worked out that there is
less wire in the whole “Super-Wasp,” a four-
tube sct, than in many three- and even two-
tube sets.

The tickler is series-feed connected. with
the reliable condenser method of control
The audio systern uses two transformers,
with a 100,000-ohm leak across the secondary
of the first to eliminate “fringe howl.™”

Separate “B” and “C” leads for the two
audio stages are provided, so that any com-
bination of tubes may be used. The best all-
round sct-up is a UX-222 for V1, 201.\’s for
V2 and V3, and a UX-112A for Vi. The
112A nay be used to good advantage, since
185 volts of “B” is nceded for the 222 any-
way.

An adequate quantity of tinned copper
wire and spaghetti tubing is supplied with
the kit. 'The holes that pass wire through
the sub-pancls ave fitted with eyelets, which
provide smooth, non-cutting protecting sur-
faces for the tubing. The evcletting also
distingutishes wire holes from screw holes,
and facilitates the asserbly of the set.

The opcration of the Super-Wasp is quite
easy, in spite of the presence of the extra
tuning dial.  The detector can be thrown
into oscillation by weans of C3, and then C1
and C2 are turned until a whistle is heard.
C3 is then turned down, and C1 and C2 re-
adjusted carefnlly until the signals clear up.
Anyone who has handled a Browning-Drake
or any of its nuerous variations will find
the “Super-Wasp™” just as simple,

Reception of short-wave broadcasting sta-
tions is casier with the “Super-Wasp™ than
it is with a straight regenerator; for the
same reason that a Browning Drake is bet-
ter than a straight detector. The set is more
sensitive and will bring the stations in
louder.  As for ama-
teur and commercial

1111

The wnusual construction of the “Super-ll’asp™ is shown more clearly in the illustration above

of the sct partly assembled.

The titting of the shield cans is effected in the centers, rather than

at the corucrs; the holes in the ready-drilled sub-panel are fitted with protecting eyelets, as an

insurance against short circuits.

T'wo No. 1608 .00016-mf. variable condensers
(C1, C2);

One No. 1613 .00025-mf. variable condenscr,
with bakelite knoh (C3);

Two No. 1282 illmninated vernier dials;

One No. 906 rheostat, 6 ohms (R1);

One No. 961 tapped resistor (R2);

Two special “Super-Wasp™ shield cans, with
all necessary mounting serews:

One No. J5 midget condenser, 3-plate, with
special bakelite mounting strip (C10):

telegraph stations—they

simply flop in by the
gross, and with car-
splitting volume. The

222

Fig. 2
If the “Super-1l'asp™ is to
be used with dry-cell tubes,
the chanaged voltage re-

quires this connection to
bias V1 properly.

writer is  half sorry
he spent so much time
on the development
of the set, because

SWITCH f

¥ RHEOSTAT

A
' THREE NO.6 DRY CELLS

A+

soon he will no longer
be thritied by hear-
ing Ingland, Holand, Australia, Canada,
Central Ameriea, and a few other countries
in odd corners of the world. He refers here
to broadcast or telephone stations, not
merely to the code transmitters. The “Super-
Wasp™ was designed for the man who doesn’t
know the code and wants to try his hand
at sowe of that inviting trans-occanic DX.

TIIE NECESSARY PARTS

The following Pilot parts are included in
the kit for the “Super-Wasp™:

One almuinum front panel, 714 x 18 x 1/16-
inch, drilled and engraved;

One aluminum sub-panel, 8 x 17 x 1/16-inch,
drilled  with all mounting and wiring
holes;

Four No. 37 metal sub-panel brackets;

Two No. 931 audie amplifving transformers
(11, T2):
Two No. 212
coils) ;

Two No. 206 UX shock-proof sockets (for
222 and detector tubes);

Two No. 213 UX sockets (for andio tubes) ;

Two pairs grid-leak elips:

One No. 738 3-megohm grid lealk (R3):

One No. 730 100.000-olun grid leak (R41):

One No. 50B fixed condenser, .0001auf.
(C9Y;

TFive No. 539 fixed condensers. 0l-af. (C4,
C3, C6. C7, C8);

Onc No. 130 R.F. choke coil (RF(C):

Thirteen bakelite-top binding posts:

Ten sets of insnlating bushings for binding
posts:

UY sockets (for plug-in
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Compare with the tllustration on the opposite page.

One package of hardware, including all nec-
essary nuts, boits and washers for mount-
ing of parts, soldering lugs, and special
double-ended lugs for mounting of fixed
condcnsers;

Two sets of plug-in coils, made especially
for the “Super-Wasp,” Nos. 600A and
600D (1.1, L.2).

COIL SPECIFICATIONS

The regular kit of parts includes ten plug-
in coils, wound with the proper numbers of
turns for their respective wavelength ranges.
However, as many short-wave experiment-
ers may want to try the Super-Wasp cir-
cuit with other parts of their own, a table
giving the details of the coils, as regards
numbers of turns, follows. These coils are
not interchangeable with those on similav
forms, nsed with receivers previously de-
seribed in Rapro News constructional ar-
ticles. The pin numbers refer to numbers
molded right into the forms, which are made
of black hakelite. The spacing between the
primary and the secondary of the bLlue-ring
antenna-stage coil, and that between the
grid and tickler windings of the dctector-
stage coils, is in all cases 1Yy-inch.

Turns L2

Color Grid Plate
of Ring Turns L1 Coil Coil
[0 S 3y, 3 3
Orange . 91/, 7 6
Yellow .. 20 16 8
Green .. LA 451, 15
Blue ... *100 99 27

* Secondary: primary has 27.

The wire used is No. 24 cotton and siik
covered for the four short-wave coils; No. 28
D.S.C. for the blue coil. The pins in the
bases of the coil forms are numbered; the
top of the winding in the antenna coils .1
is bronght to pins 1 and 4; the bottom to
pin 2, in the short-wave coils. In the blue
coil, the top of the primary is brought to
pin 5; the bottom of the primary and the
top of the secondary to pin 2; and the bot-

tom of the secondary to pin 1.
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OPERATING SUGGESTIONS

Some more dctailed advice on the opera-
tion of the “Super-Wasp” may be welcomed
by builders.

A rheostat is uscd to control the filaments
of the tubes; so that dry batteries instead
of a storage battery may be employed for
the “A” supply. With three 201A’s and
one 222, the current drain is a little less than
one ampere, which is not too severe for four
cells connected in series. Eight cells in
series-parallel would be hetter, of course.

UX-199's instead may be used in the de-
tector and audio positions, and will work
very well. However, it will be nccessary
to take the 222 out of the rheostat circuit
and to connect it so that the full 414 volts
of the “A” hattery (three cells in series) is
placed between the grounded filament and
the end of the 15-ohm resistance. The
rheostat is left so that it controls the cur-
rent to the other three tubes.

With this arrangement the rheostat loses
its incidental value as a switch, and a sepa-
rate switch must be provided. This amounts
to very little trouble; and is well worth
while, considering the fact that the whole
set can be operated efliciently on dry cells.
There is plenty of room for a small toggle-
switch between the rheostat and the regen-
eration condenser. All four tubes will draw
only about one third of an ampere, which
is a comparatively light drain for No. 6
dry cclls.  Six cells in series-parallel will

BN E (M L
The coils made for the “Super-Wasp” are

wound on forms with UY-bases, 1Yi-inch bake-
lite with clght +vibs increasing the winding
diameter to 1 7/16 inches and lessening losses.,

give altogether satisfactory service in every
way.

A “Super-Wasp” assembled from the
standard kit of parts was changed in this
respect to make it suitable for use on the
Stinson-Detroiter airplane operated by the
Pilot company as a flying “radio labora-
tory.” Tt worked very well in the air, the
199’s being almost entirely frce of micro-
phonics.  (This was a surprise, but a pleas-
ant one.) A picture of the sct installed in
the cabin of the plane is shown in the head-
ing of this article.

Three 45-volt “B” hattery blocks arc re-
quired. As the drain on them is rather light,
the sinall and inexpensive sizes may be used.
The “Super-Wasp” is thus a rather eco-
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nomical receiver, and is particularly suited
to the needs of the man who would like to
try his hand at the short waves but docs
not want to invest a lot of money in battery
equipment.

The length of the aerial used with the re-
ceiver is not critical. The regular hroad-
cast antenna i$ all right, providing it does
not exceed 150 feet. Almost any wirce thirty
to fifty feet long will bring in move signals
than the operator can record.

The smoothness with which the dctentor
regenerates will depend to some extent on
the plate voltage. Frequently 221 is not
quite enongh, and 45 is too nmmch; it is
therefore a good idea to insert a “universal-
range” variable resistor in the “B" detector
lead, with a by-pass condenscr of any size
between .01- and 1.0-mf. across its ter-
minals.  The correct voltage is casily ob-
tained with this resistor.

The old advice about switching the tubes
around and trying different grid leaks should
be hceded. Tubes of the 201A type are
not critical in the audio positions, but they
vary considerably as detectors. Somc fall
into oscillation with gratifyving smoothness;
others arc cranky and uncontrollable. The
success of any short-wave set hinges to a
considerable extent on the functioning of
the detector tube, so a little attention should
be paid to it

The writer will be glad to answer queries
about the “Super-Wasp.” He may be ad-
dressed in care of Rapio Nrws.

Radio Regulations Drafted for Air Service

HAT the fleld of opportunity for the

aircraft radio operator and service man
will speedily be widened is evident from the
proposed regulations which the Airways
Division of the Department of Conmnnerce
has proposed to the air transport com-
panies. While these may undergo changes
in detail before their adoption, they indi-
cate the general principles which will un-
doubtedly be followed out in the official
rules finally adopted—a matter of months
only.

Airplanes will thus be protected during
flight by the hourly weather report broad-
cast by airway radio stations and will be in
constant communication with these; so that
orders to pilots for the protection of planes
and passengers may be transmitted while
the planes are in flight.

The proposed regulations also call for a
radio officer among the complement of the
large transport planes and require a con-
stant watch to be maintained while in flight.
Aircraft radio operators would be required
to have a total of not less than twenty hours
of flying and to demonstrate their ability to
stand a radie watch on aircraft.

INTERNATIONAL SERVICE

TFor planes in international scrvice, air
transport operators will he requirved to com-
ply with the international radio convention’s
regulations. These operators would also be
required to comply with all other provisions
relative to radio in aircraft in agreements
with foreign countries relative to aircraft
stations and aeronautical stations engaged
in international service.

Air transport operators engaged in na-
tional service and in flights not passing be-
vond the three-mile limit would be required

to equip planes carrying not more than six
passengers for hire in interstate commerce
over civil airways with radio-telephone re-
ceivers in order to take advantage of
weather information and orders to pilots.

OPERATOR’S CERTIFICATE

The radio operator would be required to
possess a radio-telephone operator’s certifi-
cate or one of a higher grade, and maintain
his watch throughout the flight. Large
planes carrying more than six passengers in
national service would be required to carry
a radio-telephone veceiver and either a
radio-telegraph or a telephone transmitter
powerful enough to communicate at any time
during flight or forced landing by voice or
telegraph with the nearest aeronautical ra-
dio station.

If radio telephone is used, the operator
would be required to possess a second-class
radio-telegrapher’s certificate or one of
higher grade.

In accordance with international practice
the radio service on a plane in transit would
be under the supreme authority of the pilot
in charge of the plane, whose position cor-
responds to a ship captain’s.

INCREASING AIR FACILITIES

The new air mail schedules, which went
inte effect May 1, provide double daily
service over the transcontinental system be-
tween New York and San Franciseo and
over four commecting routes. The latter are
operated between Salt Lake and Los An-
geles, Salt Lake and Pocatello, Idaho, on
the Salt Lake-Great Falls route, and be-
tween Clevcland and Pittsburgh and Cleve-
land and Buffalo on the Clevcland-Albany
route.
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The new route runs from St. Louis to
Omaha by way of Kansas City, a distance
of 403 miles. The schedule for this route,
on a single daily basis, synchronizes with
that of the night transcontinental, placing
St. Louis within twenty-four hours of San
Francisco and Los Angeles,

The night transcontinental air mail leaves
New York at 8 P. M. and Hadley Field at
9:35 P. M, arriving in San Francisco at
4:30 o'clock the second morning. East-
bound air mail leaves San Francisco at §
P. M. and arrives in New York at 643
A. M. the second morning. Mail leaving
Los Angeles makes connections at Salt Lale
City with the castbound mail; while mail
from the East arrives at Los Angeles at
4:15 A. M. the second morning out of New
York.

The existing schedule on the Albany-
Clevcland route has been changed so that
westbound vplanes, instead of leaving Al-
bany at 10 A. M, hop off at 3:45 P. M. with
a much larger accumulation of the day’s
business mail and in time to connect ot
Cleveland with the westbound night trans-
continental. Eastbound planes pick up mail
from the West over the night transconti-
nental and arrive in Albany at 8:10 A, AL,
serving Buffalo, Rochester, Syracuse, Romnie,
Utica and Schenectady en route. The addi-
tional service between Cleveland and Buf-
falo provides planes to leave Buffalo west-
bound at 10:30 A. M., and Cleveland east-
bound at 12:20 P. M.

An additional service provides planes
which leave Cleveland at 12:15 A. M., and
arrive at Pittsburgh at 1:45 A. M., and in
the other direction leave Pittsburgh at mic-
night and arrive in Cleveland at 1:30 A. M,
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Automatic Tuning Adjustment

ONE of the undesirable peculiarities of
the regenerative receiver is the reset-
ting of the tuning condenser made necessary
by cach adjustment of the regeneration
condenscr—which accounts for the constant
“juggling” nceessary when tuning a regen-
crative receiver. A suggested method of
overcoming this condition as shown in Fig. L.

It is nothing more than a semi-cirenlar
picee of bus-bhar wire, curved directly over
the position occupied by the rotor plates
when they are unmeshed, or turned gnite
out of the stator section of the tuning con-
denser.  Ordinarily it is found ncceessary in
tuning, while reducing the capacity of the
regeneration condenser, to increase the “ca-
pacity of the grid tuning condenser in order
to follow the station, This wire, togcther
with the action of the rotor, eliminates this;
it serves as one plate of a condenser which
automatically inercases in capacity as the
regeneration condenser decreases in ca-
pacity, thereby keeping the wavelength
constant,

The exact location, position and size of
this wire must be found by experiment. If
good results are not obtained, by reason of
insufficient capacity of the wire, a picee
of sheet brass can be tried; cutting its
width down by experinient until the proper
results are obtained. Obviously, the *“wrin-
kle” outlined above can be employed only
with condensers using semi-circular rotor
plates.—Contributed by Martin Mytas.

Bearings for a Tickler Shaft

IN constructing  tuning coils with rotor
coils, such as three circuit couplers with
variable ticklers, trouble is often cncoun-
tered in making suitable bearings for the
rotor coils. A very simple and neat method

FRONT PANEL

REGENERATION

CONDENSER
e
o
[:I AMPLIFIER
== i
B+

Fig. 1
The ingenions device indicated increases the ca-
pacity of the tuning condenser slightly as that
of the regencration condenser is reduced.

is to use the rotor plates of an old variable

condenser, cut down as shown in Fig. 2.
When used on a fiber, hard-rubbcr or

bakelite tube, the plate should be eut as

shown at “A.” Two machine-screws are
passed through the holes in the coil form
and bushing, and secured in place. A 1/-inch
shaft passed through the rotor coil and
bearings, with suitable washers to keep it
centered properly, will provide an excellent
means of adjustment.

If a cardboard tube is used for the
sccondary, or stationary coil, the plate of
the condenser may be cut with sharp ends
(as at B), which are then pushed through
the wall of the tube and bent over. This
will provide a solid support witheut the
necessity of drilling the bushing or tube.
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Fig. 2
The discarded rotor plates of an old wariable
condcnser can be converted into mounting for
the shafts of scvcral retary tickler coils.

A single screw placed through the bushing
will strengthen it if any strain is placed on
the latter.

The washers which were used between the
plates in the condenser will serve to center
the rotor coil and, in some cases, the shaft
also may be utilized for the coil. In most
condensers the plates are made of thin shecet
aluminum or brass and a pair of tin shears
or heavy scissors will cut it with little
trouble.—Contributed by D. S. Jenkins.

Mounting Tubeless Coils

ONSTRUCTORS of receivers, either

for the broadcast range or the various
short-wave bands, will appreciate this sim-
ple suggestion for mounting coils.  Self-
supporting inductors are a great nuisance
unless they can be mounted correctly and
the distance between the various windings
kept constant. A suggested method is shown
in Fig. 3.

In making these coils, first procure a
fibre or hard-rubber rod about 14-inch in
diameter and about five inches long.  Then,
with a hack-saw blade, cut a slit length-
wise through the rod far cnough down to
hold all the coils of the coupler. Finally,
drill a hole at the top of the rod, above
the coils, and insert a machine-screw, to
hold the coils firmly.
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SLOTTED ROD
FASTENING SCREW Y
—

FRONT PANEL

SURBR-PANEL
SUPPORTING
SCREW

Fig. 3
A small piece of insulation is gquickly made into
a low-loss, rigid support for coils.

The rod holding the coils may he mounted
in any way satisfactory to the constructor.
Perhaps the simplest way is to drill a
hole in the end of the rod, lengthwise, and
tap the hole for cither a 6-32 or §-32 screw.
When a variable tickler (or other coil)
is desired, it may be mounted divectly on
the panel of the set, with a suitable bushing.
and the secondary and primary coils on one
of the split-rods, as shown. The correct
relation between the coils in a coupler can
he obtained by making the slit longer than
(Continued on page 1149)

PANEL—x

BAKELITE TOP

BASE COVERED
WITH RUBBER

TUBING
SCREW /

Fig. 4
‘A vernier adjustment for an old-style plain dicl
may be improvised from a binding post and a si.ort
length of rubber tubing, as showcn.
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The Principles of Transformer Design

oot

")

HE experimenter is often confronted
with the problem of designing small
Lransformers to be used in his labor-
atory. The writer has scen several
exccllent articles on the subjeet, but the
majority of them have been prescented with
the assumption that core laminations of any
desired size are available. This is not
usually the case, and indeed the obtaining
of a suitable core is quite a problem. I.amin-
ations cut individually from sheet iron are
unsatisfactory, and tedious te cut, much
material is wasted, they ave hard to flatten
and consequently make a hulky core, and
the magnetic characteristics of the metal are
poor, resulting in high losses and heating.

These objcctions arc overcome by the use
of a core taken from an old transformer.
Jurned-ont or serapped transformers can
often be purchased for a nominal sum from
a power company or a junk vard, and any-
one with a little paticnee can get the lamin-
alicns out practically intact. These lamin-
ations are made from mctal especially suited
for transformers, they have a low loss, and
they can be stacked into a neat and com-
pact pile.  Furthcrmore, the core of a
single 3-kva. transformer will furnish enough
iron for several smaller ones.

The one serious drawback to the use of
old iron is that it is already cnt to size,
thereby fixing the size of the core. The
present article will, therefore, take up the
design from the standpoint of a given size
of core, and the windings will be figured to
give the most compact transformer possible
with that core. In order to clarify the de-
tailed design, the general theory underlying
transformers will be given, and it is recom-
mended that the reader familiarize himself
with this before proceeding further.

WIHAT A TRANSFORMER IS

The transformer consists of a magnetic
circuit called the core coupled with two (and
sometimes more) electric circuits. called the
primary and secondary. When the core is
in a state of magnetization (such as results

An Explanation in Simple Language, Accompanied by
Data the Experimenter Will Find of Practical Value

By R. D. Ross

when the primary is connected to a sonrce
of alternating current) a voltage is induced
in every turn of the windings and this is
the same for cvery turn, regardless of
whether the turn is on the primary or sec-
ondary.

The strength of this induced voltage per
turn is dependent upon the intensity of

SUALLY, after an engineer has

explained a technical subject to
a lay audience, they are more puzzled
by the explanation then Ly the orig-
linal problem. In this article Mr.
Ross, who is a member of the engi-
neering staff of the Westinghouse
Company, has explained transformer
action in a plain manner which should
not be formidable to any experimenter
who has passed his examination in
long division. The article is practical
rather than theoretical, and «will an-
swer many questions often asked of
our technical departments.

magnetization (called the flua density) of
the core, and its cross-sectional area. Since
a complete winding consists of a number of
turns in serie:, the voltage at the ends will
equal the product of the number of turns by
the voltage per turn. The induced voltage
in any winding, then, depends on thrce
things, namely, the number of turns, the
area of the core, and the flux density. Gen-
erally speaking, the last two factors are
constant in any given transformer so that
the ratio of the voltages induced in the pri-
mary and secondary equals the ratio of the
numbers of their turns. TFxpressing this in
the form of an equation, there results

Secondary turns  Secondary Voltage

Primary turns Primary Voltage

So far we have been talking about induced

voltages. In the primary there is not only
the induced voltage to consider, but the im-
pressed veltage (line-voltage) as well. These
two voltages are very nearly equal and op-
posite to each other, and in transformer de-
sign data sueh as are given here, this is
assumed to be so. For instance, if a trans-
former is to be designed for operation from
a 110-volt line, the primary will be designed
for an induced voltage of 110 rather than an
impressed voltage of 110. In other words,
the windings are treated as if they were
generators giving voltages of the desired
values.

Thus we have seen how the transformer
changes the voltage. We will next investi-
gate the method of changing the current.
The electrical force supplied by the primary
to magnetize the core is measured by the
value in ampere turns, which is the product
of the number of turns and the amperes
flowing. When the secondary is not loaded,
only a few ampere turns from the primary
are required to magnetize the core. Under
this condition, the transformer draws com-
paratively little current from the line and
consequently consumes only a small ainount
of power.

When a load is connected to the secondary
terminals, current flows through the wind-
ings and through the load. The secondary
current sets up a force that tends to de-
magnetize the core. This magnetomotive
force, as it is called, is dependent upon the
number of secondary ampeve turns, It is the
function of the primary to keep the core
magnetization constant and, in order to do
this it must cxert a greater magnetizing
force on the core; in fact, the additionai
magnetomotive force from the primary mus’
just equal that set up by the secondary.
Since the number of turns in the primary
is fixed, the only way for it to get its ad-
ditional ampere turns is by drawing more
current from the line. Thus we see that,
when a current flows in the secondary, the
final result is to cause more current to flow
in the primary.
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The two principal tupes of transformers. as they are built
up from the punchinos in Figs. 1 and 2.

laminations,
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<A1 the left, another way of building a transformer from the “L”
Right,

« more effective transformer design.
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VOLTAGE TRANSFORMATION

As has been stated, the primary ampere
turns must equal the secondary ampere
turns, so that putting this in the form of
an cquation, we have

Np I,

N, I,
where I, and I, are the currents in the pri-
mary and secondary respectively. This ex-
pression shows that the ratio of current
transformation is inversely proportional to
the ratio of primary and secondary turns.

As the reader already knows, it is possible
to build a transformer to give more than one
voltage, either by tapping the windings or
by using two or more coils for the secondary.
The principles involved may best be seen by
comparing the transformer to a battery of
several cells. Suppose the battery consisted
of 10 cells, each rated at 2 volts and 20
amperes. If all the cells were connected in
series the voltage would be 20 and the maxi-
mum current rating 20 amps, making the
watts output 20 x20=400. Now, if it were
desired to use only 10 volts, a tap might be
taken off after the fifth cell. This would
leave half the cells idle however, and the
maximum power would be only 200 watts. A
better scheme, then, would be to take the
second half of the battery and connect it in
parallel with the first. Each half could then
be called upon to supply its rated 20 am-
peres, making the total current 40 amperes
and the power 400 watts, equal to the
original power.

A transformer winding is exactly analog-
ous to the above illustration. If it is de-
sired to build a transformer for two vol-
tages, one twice the other, it is better to
make the windings in two parts and con-
nect them in parallel for the lower voltage
and in series for the higher. The only draw-
back to this method is that it precludes
both voltages being used at the same time.
When this is desired it is necessary to use
the tap construction; which is also required
when voltages such as 70 or 80 per cent. of
the full rated voltage are wished.

A third, or tertiary, winding is sometimes
provided to give some other voltage differing
widely from the ordinary secondary voltage.
This is often done in the case of radio trans-
formers where both plate and filament sup-
ply are desired. The tertiary coil may be
wound either directly over the secondary or
on a separate part of the core. :

N, I, = N,IL; or,

CORE CONSTRUCTION

We are now ready to proceed to the de-
tailed design. If laminations are used from
an old transformer it will be necessary to
take them out from the old windings. The
whole assembly is usually dipped in a bind-
ing gum which penetrates all the eracks and
makes a solid mass out of the pile of iron
and wire. All supporting members and
clamping bolts should be removed, thereby
rendering the laminations easy of access.
They can then be pried loose in chunks of
several at at time, and later separated into
individual pieces. A hammer and thin chisel
will be found useful in knocking them out,
but care must be taken not to mutilate them
more than necessary. Each piece should
then be scraped lightly to remove any re-
maining gum. Care must be taken not to
cut through the film of oxide too much, or
the assembled core will have a high loss, and
overheat.

It is probable that the laminations will be
either “L” punchings or “E” punchings, as

shown in Figs. 1 and 2 respectively. They
fit together, as shown in these figures, to
make the completed core. In assembling
them, each adjacent layer is reversed to
stagger the joints. If “E” punchings are
built up and wound with wire, as shown in
Fig. 8, the shell type of transformer re-
sults; while if “L” punchings are used we
have the core type, as shown in Fig. 4. “L”
punchings can also be built into a shell-
type transformer, as given by Fig. 5. The
choice of which type to use is of course de-
termined by the shape of the punchings at

‘hand. However, if either can be had, the

(1

FlG.2

“E"- PUNCHINGS

‘W -PUNCHINGS

Typical shapes of core-lamination punchings.

choice may be determined by several fac-
tors. The shell type is convenient to use
for small transformers, of below 1000 volts.
It makes a compact job when assembled; the
iron surrounds the windings and supports
them, and the whole can be easily mounted
on brackets. For voltages of more than
1000, the core type is easier to insulate,
and is the slightly better form.

On the core type the windings may be
disposed in two ways. In Fig. 4, all the
primary is on one leg and all the secondary
on the other. This method of construction
must be used where the secondary voltage is
above 5000 (on account of the insulation);
but, from other standpoints, it is not as
good as the form shown in Fig. 6. Here
each leg holds half the primary and half the
secondary. This method results in less
change in secondary voltage between no
oad to full load than is afforded by the other
type. If a tertiary winding is required, it
is best to place half of it on each leg also;
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although it can be wound all on one leg if
found more convenient.

In the shell-type transformer there is only
one possible disposition of the winding,
namely, all must be wound around the center
leg. This needs no further discussion here.

The question may be raised, whether the
primary or the secondary should be put next
the core. In general, the winding of lower
voltage should be next the core, on account
of the insulation. There are exceptions to
this, however; as when it may be desired
to adjust slightlv the number of turns on
the low voltage winding after assembly. This
would be impossible were this winding on
the inside.

Laminations taken from a commercial
transformer are already correctly propor-
tioned and no cutting of them is necessary.
However, when the builder cuts his own
laminations, there are a few principles that
must be observed. These are set forth in
the following paragraphs.

DESIGN DATA

Future calculations in this article on the
area of the core all refer to the cross sec-
tional area of the iron where it passes
through the winding (such as a section at
A-A, TFig. 7A). As mentioned before,
there is in this part of the core a certain
magnetic flux which generates the necessary
voltage; the total amount of this flux being
equal to the product of the flux density by
the cross-sectional area.

The total flux is a constant quantity; hence
it may be seen that, if the area is anywhere
reduced, the density must be raised. As in-
crease in the density is not permissible;
hence the total cross-sectional area of the
core must nowhere be less than that of the
part around which the coil is placed. In
the shell type of transformer there are two
parallel paths for the flux; and, if the core
is symmetrical half the flux will flow around
each path. This is hown in Fig. 7A, where
the arrows denote the paths of the flux.
Hence, to keep the flux density constant,
the area at sections B-B and C-C is made
half that at A-A. Since the thickness ¢ of
the laminations is constant, the dimensions b
and ¢ are half the dimension ea.

In the core type, shown in Fig. 6, there
is only one path for the flux; hence the area
of all sections is the same. There is no
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In a well-designed transformer, the amount of metal is uniform throughout the path

of the flu.
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The inmost core of the shell-type is therefore thicker.
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objection to winding a core transformer as
shown in Fig. 7B, however, and indeed
most commercial transforiers ave like this;
for here the flux produced at section A-A
by the coil merely spreads out in section
B-B, which is permissible. The same core,
however, must not be wound with the coils
occupying the dotted position.

Calculations as to the gauge of wire are
now in order, this depending upon the cur-
rent to be carried. To find the curvent in
any winding, the power (in watts) which
the winding must deliver is divided by the
voltage. The necessary cross-sectional avea
of the winding, expressed in circular mils,
is then found by multiplying the current in
amperes by 1200. The nearest size of wire
corresponding to this area may then be
looked up in the wire table. When large
currents are involved, the required wire may
be too heavy to handle easily; in this case
two or more smaller conductors wound side
by side may be employed. The area of each
should be half the total areca as found by
computation. In the ensuing calculations,
cach turn consisting of two wires side by
side is to be considered as one turn.

SIZE OF WINDINGS

Referring to Fig. 8, the span included in
dimensions mn will henceforth Le known as
the core opening: and the problem with
which we are now to deal is to compute the
number of turns of wire that can he wound
through this opening. The distance m will
determine the number of turns per layer of
the coil, and » will fix the number of layers:
both dimensions heing corrected for space
talken up by insulation and air ducts. More
will be said about this later. The outside
diameter of the wire used is found from the
table; and dividing this into the covrected
-alue of m will give the number of turns per
layer. 'When using two wires side by side, it
should be noted that the effective number

of twrns is only half the number of con-
ductors that can be gotten into the distance
m. Another way of looking at this is to
think of each turn being twice as wide as
the diameter given in the table; and, when
this double width is divided into the length
of one layer, the effcctive number of.turns
in this layer will result. The outside diamcter
of the wire as given in the table is only
approximate, as the thickness of the insula-
tion varies somewhat with different man-
facturers. It is therefore a good idea to
allow for this in the calculations; ov else to
wind on a small rod an inch of the wire to
be used and count the number of turns per
inch.

The dimension n, after correction for in-
sulation and space between coils, fixes the
number of lavers. The actual thickness of
each coil will be roughly proportional to the
power delivered by the coil. Thus a two-
winding transformer has only a primary and
secondary; the power of each winding is
necessarily equal; and the thickness of the
two is the same. Next consider the case of
a three-winding transformer, called upon to
deliver 50 and 75 watts from its two sec-
ondaries. The power to be supplied from
the primary will be 50 4 25 =75 watts, and
the thicknesses of the primary and two sec-
ondaries will be respectively proportional to
75, 50, and 25. Thus if the available net
winding space (corrected dimension n, Fig.
8) is 114 inches, the primary will occupy

5
x 114" — %II;
550 1 25
one secondary will take
50
T5 150 & 25
and the other will take
25

Xl%":l/z”,

- 11/.07 . ”
N ILLY = 7

T5 4 50 25

e B

e

e ——_

==

SECTION BB )
INSULATION BETWEEN PRI AND SEC.
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When caleulating the number of

turits in the primary and secondary windings of a transformer,

and the space they will occupy, it 1s necessary to make allowances for air ducts, as shown above,
i order that the inner wires may not overlicat, and to increase the insulation between windings.
I aldition to these. the insulation between successive lavers must be taken iuto account.
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(The dimensions found in this way are
only approximate and will have to be revised
later.)

Next, divide the thickness of the primary,
Just found, by the thickness of each layer
and obtain the number of lavers; which,
when multiplicd by the number of turns pes
layer, gives the total turns to be wound
upon the primary. Then divide the voltage
of the primary by the number of turns and
obtain the volts per turn. The number of
twrns to use on the other windings
(secondary and tertiary if required) is then
found by dividing the volts per turn into the
voltage which is desired from them. The
number of layers on the secondary should
then be caleulated from the nwmber of turns
per layer and the total turns. This, multi-
plied by the thickness of each laver as found
from the wire diameter, gives the thickness
of the coil. As this value may differ slightly
from the preliminary one found above, it is
a good idea to allow for this by deducting
a little extra from the gross dimension 7,
Fig. 8, when computing the available wind-
ing space.

The cross-sectional area of that part of
the core which passes through the coil is
next found by wmultiplying the volts per turn
by 6.5 for a 60-cvele transformer, the result
being expressed in square inches. For 25-,
30- and 30-cyvele transformers the multipliérs
are 15.0, 12.5 and 7.5 vespectively. When
this is divided by the width of the core
(dimension a, Fig. 7a) the thickness ¢ of
the pile of laminations which it will be neces-
sary to stack is obtained. As it is not pos-
sible to make the laminations lie exactly flat
on each other, from five to thirty per cent.
must -he added to the caleulated thickness,
depending on their condition.

INSTULATION

The subject of insulation is one of great
importance; for a breakdown between turns
or layers may mean a burnt-up transformer,
while a breakdown from coils to core might
be dangerous to anyvone touching the frame.
For these reasons sufficient insulation must
be provided between turns, layers, and coils
to core. The insulation between turns is
formed by the covering on the wire. Single-
cotton-covered-enamel wire is here recom-
mended for the average transformer; as the
enamel makes a good electrical insulator anc
the cotton protects the enamel from injury.

- It is cheaper than other kinds of suitable

insulation and has a higher space-factor;
that Is, more turns can be put into a given
space than can be done with other cover-
ings. Double-cotton-covered wire may be
used but takes more space for a given
number of turns. Silk-covered wire is, as
a rule, too expensive to warrant its use in
the average transformer. »

For insulation between layers waxed paper
may be used, wrapped three to five times
over each laver of wire. The paper not
only serves for insulating purposes but also
greatly facilitates the winding of the wire
in layers, especially when the wire is of
small size.

Oiled paper (also called “Empire” paper)
makes a very good layer insulation and may
be used instead of waxed paper; in which
case only one layer of the paper will be
necessary between the layers of wire.

Insulation between coils and core is pro-
vided by winding the inner coil on a tube
which will fit down over the core. As such
a square tube is difficult to obtain a very
good one may be built up by wrapping
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Serics connection gives twice the voltage and
half the amperage of a parallel connectivn.

oiled paper or “fish™ paper around a form
until a thickness of 1/16-inch is built up.
The paper should be shellacked as it is
wrapped; the shellac hardening and binding
the -layers together. End plates should be
cut from 1/16-inch bakelite or fiber, and
should fit snugly over the tube on which the
coils are wound. They will then scrve to
hold the end turns of the coil in place as
well as provide the necessary insulation be-
tween the ends of the coil and the cove.
After the inner coil is wound, three layers
of oiled paper or “fish” paper should be
wrapped over it before winding on the outer
coil. After the last coil is on, two layers
of cotton tape should be applied to protect
the wire from mechanical injury.

In the case of large shell-type transform-
crs, the thickness of the compléted coil is
likely to be two or more inches. In this
case, air ducts should be provided between
primary and secondary to prevent over-
heating of the inner portions of the coil.
These duets are formed by placing six or
eight light wooden strips, about I4-inch
square, over the primary; wrapping two
lavers of fish paper over them, and then
proceeding with the secondary in the usual
way.

When computing the net winding space,
the thickness of the insulation must be taken
‘nto account. The total space occupied by
the core-insulating tube, the paper between
primary and secondary, the outside tape,
and air ducts must be calculated and sub-
tracted from the gross core opening. The
thickness of the paper Dbetween layers is
added to the wire diameter and included in
the thickness of each layer.

WINDING

The actual winding of the coil should be
done on a wooden form of the same cross-
section as the core. The form may be
tapered slightly to allow its removal; the
insulating tube can then be built up and the
wire put on. Some form of winding jig to
rotate the coil formm is necessary; as other-
wise the winding will be tedions and a poor
job will result. A hand drill clamped in
a vise makes a very good jig, with the form
pressed on a mnail and supported in the
chuck. A tension device should also be
provided, to facilitate winding the wire
tightly.

It is extremely important to wind the

wire evenly, and to use care at the ends of
a layer to see that the turns of one layer do
nol fall down into one of the preceding
layers. As it is very difficult to make fine
wire stay in place each layer should be shel-
lacked after winding, and the shellac al-
lowed to harden beforc proceeding to the
next.  If a tap is brought off a coil, it
should come at the end of a layer if pos-
sible. If not, a length of cotton sleeving
or spaghetti should be slipped over it. Sleev-
ing should also be used on the leads and
should be carried back into the coil for one
turn. Each lead should be marked so that
it can be identified later. All coils should
be wound in the same direction, to facilitate
connecting later on.

The core may next be assembled into the
coils. The ivon is stacked, one piece at a
time, until a pile of the calculated thick-
ness is built up. The completed assembly
should be clamped in some manner to hold
the laminations in place and to form a sup-
port for the transformer. Fig. 9 shows a
possible method; though of course this may
be varied to suit the applieation. Holes
for clamping bolts must never be drilled
through the laminations. The bolts should
be fastened to separate picces which fit over
the laminations instead, as shown in Fig.
9. If the coils do not fit tightly over the
core, wooden wedges may be used to tighten
them up.

After coils and core are put together, the
whole assembly should be dipped in an in-
sulating compound. A mixture of beeswax
and resin makes a very good material, but
has the disadvantage that it has to be heated.
Air-drying insulating varnishes may be pur-
chased at electrical repair shops and scrve
the purpose admirably. Ordinary cnamel
may be used also; but the coating formed by
it is more brittle than regular insulating
varnish. The transformer should be placed
in a container and enough varnish poured
in to completely cover it; and it is then
left to soak for at least four hours. The
varnish should be thinned until it flows
very freely in order to insure good penetra-
tion. After the dip the transformer should
be dried and, if desired, may be baked in

an oven at about 250° F. to hasten the
process.
CONNECTIONS

Connceting and testing are next in order.
If the transformer has only one primary
coil it will make no difference how it is con-
nected to the line. In the case of core-type
transformers with half the primary on cach
leg, the two coils must be connected in
series.  If both coils are wound in the same
direction the connee-
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voltage and double current. The parallel
connection also is illustrated in Iig. 10.
When in doubt about the proper connections
a piece of 2-amp. fuse wire may be connected
in series with the primary and, if the con-
nection is incorrect, the fuse will blow. In
the easc of an incorrect secondary series con-
nection no voltage will appear at terminals.

After the coils have been connected prop-
crly the transformer should be placed across
the line and allowed to operate unloaded for
an hour. If during this time the windings
eet hot, cither there is a short-cirenited
turn somewhere, or there is not enough iron
in the core.

The short-circuited turn may sometimes
be detected by more or less local heating in
a particular spot, soon after the transformer
has been connected to the line; while if
there is too little core the whole primary
will get warm evenly. If the windings get
only lukewarm nothing need be done; but if
they get hot enough to be uncomfortable to
the hand further operation of the trans-
former is not safe. There is not much that
can be done for a short-circuited turn, aside
from unwinding the coil until it is loecated.
If the core is at fault, however, it may he
possible to stack more iron into it; or the
primary voltage may be decreased by means
of a suitable resistance in series with it.
Caution must be exercised, whenever the
transformer is connectzd to the line, not to
come in contact with any high-voltage leads
(100-volt and over) as a fatal shock may re-
sult from even a small transformer. If
leads must be handled, touch the insulated
part and use one hand only.

AN EXAMPLE IN DESIGN

To further clarify the procedure in design,
an example will now be worked out. A
transformer is desired for use in a tube-
type storage battery charger and is to have
two secondary windings; one to give 25 volts
and 5 amps. and one to give 2 volts and
15 amps. The primary is to be supplied
with 110 volts. Laminations are available
such that the dimensions m and n (Fig. 8),
are 4 inches and 2 inches respectively; and
the width of the lamination where it passes
through the coil is 1 inch.

The power from one secondary is

25 voltsx 5 amps. = 125 watts
and from the other is
2 volts x 15 amps. = 30 watts.
The power to be supplied by the primary,
then, is 155 watts and the primary current is
155 watts
= L4 amps.
110 volts
(Continued on page 1142)

tion is made as shown
in Fig. 10, which also

applies to the two
secondaries. As ex-
plained above, how-

cver, the sccondaries
may be connected in
parallel if  desired,
and operated at half

If the transformeyr is wot
securely fastened, its vi-
brations (the core lamina-
tions being insulated from
cach other) will be quite
audible. The clamps must
also be insulated from the
core.
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Operation on 32 Volts
Iiditor, Rapio News:

I am a service man in wy spare time, dir-
ing the evenings and week-ends. I find this
work interesting and the compensation is
good. I was certainly pleasced to see your
columns for the service man in the last is-
sue, and I hope that this service will be con-
tinued.

Several of my customners are using Delco
and similar electric-light plants supplying
32 volts. I have been asked a number of
times whether this current could be used for
the sets. Of course, I answered that it was
not suitable for the plate supply, but I
thought that the filaments of the tubes could
be operated from this source if the correct
arrangement were used for the reduction of
the voltage. I wonder if vou could design
such a unit for me ov tell me where I could
obtain such information. )

J. J. O Buex,
Bluefield, West Virginia.

“The Service Man” deparvtment will be
centinued if dealers and scrvice men show
sufficient interest. If you have any hints
which are likely to help others who repair
scts, we would suggest that vou type or
write them brieflv in ink and send then in,
along with any diagrams that you think
would help to illustrate your point. It
vou have any problems, we will be glad to
assist you if it is possible for us to do this:
but in any case, your interest in this depart-
ment, as shown by the number of letters re-
ceived, will be appreciated.

A diagram of a 32-volt filament supply
which will usually operate satisfactorily
from a farnvlighting plant is shown here
(Fig. 1). The current supplied by these
units is, usually, sufficiently constant so that
very little filtering is necessary. Ilowever,
in order to keep noise level at a minimum,
it is advisable to use a filter of some kind:
and, for this purpose, vou will find that a
choke and two filter condensers ave used.
The choke will have to be made in such a
manner that it will carry threc amperes ov
more at 32 volts, without overheating. 1In
case you cannot obtain a suitable coil, the
choke may be omitted and a single 4-mf. fil-
ter condenser or larger size may be used
for the filter. This inethod is not as cfficient
as the first; but it will often operate satis-
factorily, especially in the larger installa-
tions.

70— ——

The remainder of the unit consists of the
voltage-reducing device, made up of re-

sistors. The first resistor R1 and the sec-
ond R2 are fixed resistors, the values of
which are determined by the type and num-
ber of tubes used in the set. If 5-volt tubes
are employed, a resistor of 12.5 ohms and a
current-capacity of about 60 watts will be
suitable for sets using up to 1 ampere. Be-
tween 1 and 1.5 amperes, the resistor should
have a value of 10 ohms and a capacity of
G0 watls; while sets drawing up to 8 am-
peres should use a resistor with a higher

current rating such as 125 watts. The
Ward-TI.econard type PEB-64 resistor is
suitable in this case. The resistance value

is 6.4 ohms.

Tor resistor R2, the value is also depend-

ERVICE MEXN are invited o send
S in the “wrinkles” and ideas -they
huave found wvaluable in daily work.
L servicers arve not old-timers, nor
are all equipped with the complete
apparatus to make work easy: so that
what seems too simple or too labori-
ous to one may not be so to another.
This department is especially for the
man who works with sets which others
have Duilt: as our other pages are for
those who build their own. Accepted
articles will be compensated, if short,
in the same way as other Wrinkles: if
longer, at the regular space rates.
What have you found out in your
daily work that will be for the good
of the servicing fraternity?

ent on the number of tubes used. A current
rating of 60 watts will be sufficient for all

purposes. A table of resistances follows:
. R1 R2
Current Resist- Resist-
drain ance Rating ance Rating
umperes olims watts olims watts
75 12.5 60 5 60
1.00 12.5 60 7 60
RIS 10. 60 N 60
1.50 10. 60 7 60
1.75 6.4 120 3 60
2.00 6.4 120 3.3 60
2,25 [ 120 4.25 60
2.50 6.4 120 5 60
2,73 6.t 120 6 G0
3.00 [ 129 7 60

The current drain of the set
should be figured from the
number and the type of the
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Adequate by-pass condeuscrs of sufficient capac-

ity must be wuscd i the filament veturns of A.F.

tubes which depend on resistors to provide grid
bias or quality will suffer.

about G ohms. Theyv should be made with
wire sufficiently heavy to carry 3 ampercs
without overheating. If 199-type tubes are
used, resistor R1 should have a value of 45
ohms and R2 one of 7 ohms. R3 and R4 in
this case should have a value of about 20

ohms. In constructing the unit, the two re-
sistors R1 and R2 should be mounted in

such a way that they will be well ventilated,
so that there will be no danger of over-
heating. R3 and R4 are adjusted with the
set in operation and a voltmeter is used to
determine the correct setting. Two 5-ampere
fuses should be connceted in the cireuit and,
in some cases, it is advisable to place a one-
microfarad condenser in the ground lead
of the receiver, to prevent a short circuit in
the power-supply unit. The condenser is
merely connected between the set and the’
ground. Tts use will not affect the operation
of the set.

Adeguate By-Passing Needed
to Give Quality
Iiditor, Rapio NEws:

In servicing many of the conmicrcial ana
home-made A.C. receivers, I have found that
the vesistors used for the “C” bias are not
by-passed. o me this seems a very impor-
tant point, and I have often found that the
quality and the all-round results were im-
proved by placing a condenser at this point.
The reason why this is so important is the
fact that the andio-frequency currents must
pass through this part of the circuit; and
the resistor offers a very appreciable op-
position to the flow of these audio currents.
The resistor used for the grid bias is usu-
ally one with a value between 1,000 and 2,009
ohms. Naturally, this is sufficient to reduce
the volume, and it also causes some distor-
tion. T have found that a condenser of about

| !TMPFUSE i :_.'; ?ubes usf:d, and the correspond- 1~mf..cupac.it_v is sufﬁs‘icnt.to overcome all
[l +ul,' T.=;RI ing resistors for R1 and R2 the difficulties caused in .tlus way.

! : p should be used. There are two ways in which the con-

| = ! l_,_.ﬁ._.f..h 23 and R4 ave rheostats of  denser may be 'cc.)nneoted,'depending on the

| *:_; o ) () == 2 | p | method of obtam.mg th.c bias. Onc arrange-

2 T [ r B3 e | i ment uses a resistor in the lead from the

‘ o ! o : iy z Fig. 1 center tap of the filament transformer, or

{ | 5 '&Y.-f = [ ﬂ{an_\'v homies in wrural and siburban from the center of a tapped resistor acros«

| f smRrusE | z , - ?;trzrf.: Imtm' 32-1'{7]1{ g;;"ztmiz"/aﬂts. the filament winding; and in this case the

| L] I belisﬁ‘d‘r:ﬁi’t’ﬁ I;”’gr’";’”;v mi}“;;ﬂ.jfl"b‘g condenser is merely connected across the

e series resistor. "™he other common method
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is to use part of the voltage-divider in the
“B” power unit to obtain the necessary volt-
age drop. In this case the condenser is con-
nected between the “B—" and the “C—"
lead or the negative lead from the rectifier
in the “B” power unit. The results in cither
case are the samc, except that the need for
the condenser is usually greater in the
former arrangenent.

I have found that the use of a condenser
at this point often reduced the tendency of
an audio-frequency amplifier to “motorboat”
and, in some cases, it has been a complete
cure for this trouble.

Joux Brxbprg,
Detroit, Michigan.

Radio Service Course

~HE first radio course for service men

. has just been compiled by the Radio
Division of the National Electrical Manu-
facturers Association, in co-operation with
the Radio Institute of America, as the an-
swer of national set manufacturers to the
increasing demand for fuller information on
service problems,

CONDENSER
i} 7o BE TESTED
i

g
VOLTMETER

—O 110V, A.C. O

Fig. 3

The veading increases with the capacity.

The course comprises four text books;
while, during the course, therc are offered
. four examination papers which may be sub-
mitted to the Radio Institute of America
for correction and rating.

Technical language has been avoided as
mucl as possible; but fundamental prin-
ciples, receiving circuits and cireuit dia-
grams, receiving-set components, definitions
and ethics of servicing have been treated in
sufficient detail to give the radio dealer and
his service men an accurate understanding
of the essential information required in
practical service work.

“What’s the Job Worth?”

Lditor, Rapio News:

I would like to sce published in your
magazine an average-charge scale for vari-
ous operations performed on radios. Of
course, 1 realize that this -cannot be given
except in a very general way; but, if the
service man had some sort of flat-rate scale
to go by, it would be a great help in satis-
fying his customer that he was getting value
received; as well as a salve for his own con-
science after charging his customer a dol-
lar for soldering one little connection after
spending  probably ten or fifteen minutes
finding it.

These davs a rate per hour is hardly fair
to the man who has quite a bit of money
invested in expensive testing equipment with
which he can locate and fix most of the com-
mon troubles in a very fcw minntes. It
would seem that if, by modern methods, he
locates a high-resistance connection in the

grid lead to the dctector in thirty minutes,
he is entitled to the same amount of money
as the man who spends hours finding it by
the old trial-und-error methods and charges
his customer a dollar and a half an hour
for it. )

If vou can possibly thrash out a satisfac-
tory solution to this problem, I am sure that
we would all appreciate it.

Gorpox E. Locxerp,
Portales, New Mezico.

There is no doubt that this is one of the
most important questions facing the service
man, who is interested in radio, not as a
hobby, but as a means of making a living.
He is cntitled to be paid, not only for his
investment in a testing equipment, but for
what the French call sacoir faire—the know-
ing how to do things. We may remember
the old and impressive (if possibly exagger-
ated) story of the oculist who justified his
high charge for an operation by saying that
he had spoiled a peck of eves learning how
to do it. The set owner should be willing to
pay for expert knowledge applied to the
improvement of his set, but hardly for ex-
periments with it. It is impossible to de-
termine on a standard flat rate for servicing
work which would be universally applicable.
The cost of doing business varies consider-
ably in the different parts of the country,
and even as between locations in the same
district. However, anywhere that there are
a number of service men doing business in
the same city, a get-together movement on
their part will be of undoubted: value in
promoting a better understanding of busi-
ness problems and a greater insistence on
obtaining a fair price for their services, in-
vestment in equipment and education con-
sidercd.  Other trades have long since
learned that lesson; hut to a large extent
the radio service men of the countrv have
just “happened” to get into the business.
We will be glad to chronicle the organiza-
tion of local service men's clubs, and such a
tariff of minimum charges as they determine
to be adequate for their Iocation conditions
—as a guide to others.

Measuring Large Condensers
Editor, Rapio Nrws:

In assembling “B* power units and other
power devices, one often encounters conden-
ser blocks that are not marked with their
capacity. The capacity of such condensers
may be measured approximately hy the fol-
lowing method (Fig. 3).

Only the 110-volt 60-cyele current found in
standard lighting circuits, and a “B” bat-
tery voltmeter of the plunger or solenoid
type are required. The lighting voltage may
usually be relied upon to be fairly constant,
and the frequency is kept sufficiently aceu-
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arting the meicr reading with a condensey
Erown capacity, ¢ scale like tlus is made.

rate for this purpose. The voltmeter should
have a range of about 0-50 volts; this type
of meter can be obtained very cheaply.
Since the plunger meter is not polarized, an
easy way to recognize the correct type of
meter is to connect it across a “B” battery
and then reverse the leads. In the plunger-
tyvpe meter. the deflection is always upward
on the scale, rcgardless of the direction of
the current flow. In the polarized meter,
the needle will move off the scale when the
connections are reversed; such a meter can-
not be used.

To measurc the capacity of a condenser,
connect the condenser and voltmeter in ser-
ies to the line and note the deflection. The
calibration of the meter is accomplished by
connecting a condenser of known capacity
in the circuit and plotting a curve as shown
in the grvaph above (Fig. 4). Only onc
point is necessary, as the curve will be a
straight line determined by the origin and
the point found. The approximate capacity
of any condenser of sufficient capacity can
then be determined by referring to the
curve.

Pavr WIMBERLEY,
New Braunfels, Texas.

This method of approximating capacities
is satisfactory, if the condenser is in good
condition.  If the condernser is short-eir-
cuited, @ low-voltage meter will be ruined
and the fuses in the house will be blown out;
it is advisable for this reason to test the
condenser for short-circuit, with a battery,
before applying the capacity test.

A somewhat similar method of testing ca-
pacities, which is more accurate and is ap-
plicable to a wider range of capacities, has
been described in the “Aerovox Research
Worker” of February 25, 1929. It is in
part as follows:

The capacities of the average condenser
of from .01- to 10 or more mf. can be meas-
ure very easily if the ordinary 110-volt A.C.

~SAME INTENSITY THRU 360° \
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Following interference along wire lines wiith g loop is wnof alwways successful; see page 1144
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current, a high-resistance A.C. voltmeter and
an A.C. millianeter are available. The
circuit used to make the measurements is
shown; this consists of an A.C. milliam-
meter A connected in series with the con-
denser C whose capacity is to be measured,
and provides for an A.C. voltmeter V to
read the voltage applied to the terminals of
the condenser.

The circuit can be connected to the ter-
minals of a standard plug which will serve
as a convenient connection to the 110-volt
A.C. outlet. The first step in making the
test is to be sure that the condenser is not
short-circuited, by conneecting it into a test
circuit, consisting of a battery and volt-
meter connected across a battery. If the
voltmeter registers, the condenscr is short-
civcuited, - and no further time should be
spent with it

After the soundness of the condenser has
been assured, it can be connected into the
test circuit. The milliainmeter reading is
then noted and the switch for the voltmeter
is closed so that the voltage across the con-
denser can be read. Tt will be noticed that,
when the voltineter is connected, a higher
deflection is obtained on the milliammeter.
This is due to the additional current drawn
by the voltmeter and it will be seen that it
is important to obtain a reading on the mil-
liammeter before the other meter is con-
nected.

If the voltmecter is connected across the
condenser when the milliammeter reading is
taken, the results will be erroneous bLecause
of the additional current drawn by the volt-

CMIL A.C.
AKC\MI LIAMMETER VOLTMETER
® /

/

= ©

!

V.A.C. 0—

—0 i

Fig. 5
The circuit above shown requires fwo meters,
but gives more accurate results,

meter over that drawn by the condenser.
It might also be mentioned that the voltage
reading should be taken immediately after
the current reading, to avoid any possibility
of error because of a possible fluctuation in
the line-voltage after the current reading
has been taken. It is advisable to take sev-
eral current and voltage readings and take
the average of them all.

The capacity of the condenser is then de-
termined by using a simple formula and
substituting the readings taken on the two
meters in it. The actual formula used when
I is the reading on the milliammeter, f the
frequency of the supplied current and E the
reading on the voltmeter, is

1000x I
Coe ———
6.28xfxId

It requircs only a knowledge of arithme-
tic to find the capacity of a condenser from

Kadio News for june, 1929

this simple equation. For example, suppose
the current reading is 20, the voltage 110
and the frequency of the current 60. Then,
multiplying 20 by 1000, and 6.28 by 60 and
the result by 110, it is merely necessary to
divide one into the other according to the
equation, and the result is 0.48 (micro-
farad).

It must be remembered that both the
methods  described here for obtaining the
capacities of condensers are approximate
and neither is absolutely accurate. How-
ever, with filter condensers, the exact ca-
pacity is not very important, The second
method is more accurate than the first and
with careful handling the error should not
be more than 5%, which is very small when
the condenser is a large one. For instance,
suppose we have a condenser with a known
capacity of 1 nf. and the measured capacity
is 1.05 mf., this difference would indicate
5% error.

Lditor, Rabio NEws:

On page 933 of the April issue of Rapro
News I note a method of locating sources
of radio interfercnce, referred to as “tri-
angulation,” using the directional proper-
ties of a loop antenna to secure compass
hearings. This idea is practical and consid-
erable accuracy results when applied to
compass hearings from ship to shore, but it
is unreliable on land, and absolutely worth-
less in a city; due to the following funda-
mental difficulties.

(Continued on page 1144)

What’s New in Radio

The Radio Fan’s Own Clock

HE two clocks illustrated here are de-
< signed for usc on or ncar a radio set;
onc combines a lamp, a light-socket aervial
and a time-conversion scale, while the
smaller of the two is not illuminated.

The timec-conversion chart incorporated
in the face of the clock is very ingenious,

The ornamental clock-lamp shown
las also an internal aerial. con-
nected to the binding post.

(Continued from page 1083)

=

RFC

Fig. 4

The circuit of the Walker “Multi-Unit” will in-
dicate some of the many uses to which it has
been ingemiously adapted (See page 1083).

giving a direct indication of the time in all
parts of the world. This is accoraplished by
mounting a disc on the hour hand in such a
way that it turns with the hand. The disc
is marked with the positions of various
points in time zones of intcrest to radio
fans. The glass on the front of the clock is
drilled through and a corresponding hole is
found in the disc. A pin or other sharp
instrument may be inserted to turn the disc,
so that any of the positions on the globe
can be brought dircctly under the hour
hand.  When the line of the time zone in
which the clock is being used is dircctly
under the hour hand, then the positions of
the other points around the disc indicate the
corresponding times in other zones.

Metal cases, cnamelled to imitate mahog-
any, arc provided; the total lLeights of the
two models being 10 inches and 4 inches re-

www americanradiohistorv com

spectively. They are manufactured by the
Gardner Clock Corporation, New York City

Soldering Fluid is Handy

SOLDERING fluid which has very
good properties of cleaning material
to be soldered has been placed ou the mar-
ket by the Resol Products Corp., of Brook-
Iyn, N. Y. The flux is a clear liquid, which

malkes it more convenient to handle than the
usual powdered rosin or pastes.

After soldering a connection in a re-
ceiver, it is found that the flux has been
evaporated by the heat of the iron.

Fig. P
The “Clock of the World” gives all times.
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Large Television Images Broadcast by R. C. A.

Views of the New Short-Wave Station W2XBS, From Which
Daily Experimental Transmissions Are Now Being Made

INCE the preparation of the last issue of Ranio
S News, interesting and enlightening develop-
ments in the field of television have transpired.
Heretofore this newcomer in the radio field has been
considered a mild offshoot of radio and enjoyed a
short-lived popularity in the press of the country.
As usunally the case, it remained for the large
corporations having suitable facilities to delve seri-
ously into the mysteries of this new art; though
amateurs have been enjoyving reception of the images
experimentally transmitted.

Recently Dr. A. N. Goldsmith, chief engincer
and a vice-president of the Radio Corporation of
America, issued a statement outlining the activitics,
past, present and future, of that company in making
tclevision available commercially to the vast radio
following.

After a number of years spent in research and
devclopment activities, television broadcasting is
now being carried on Ly the R.C.A. from = station
in New York City on a regular daily schedule
(hbetween the hours of 7 and 9 P. M.) on a fre-
quency channe! between 2,000 and 2,100 kilocycles
(equivalent to the band of wavelengths from 142.8
to 149.9 meters).

In commenting on the technical aspects of the

The scanncr and bauk of cells shown above are
of the type already familiar to our readers,
wtilizing the Ives system of a moving light-spot
which crosses the arca scanned cid is reflected
from the subject’s face, cte. The disc used here
has a larger sumber of holes than the usual 48.

new activity of the company, Dr. Goldsmith stated:
“I'ie power cmployed at present is 250 watts, al-
though it is expected that this will be cousiderably
increased shortly’”  From this station, \W2XDS,
pictures are being broadeast which ave sixty scan
ning lines high (vertically) and seventy-two cle-
ments wide (horizontally). ‘Twenty complete pic-
tures are transmitted cach second, requiring a spced
of revolittion of 1,200 per minute for the scanuing
clisc.

A number of views of the transmitting equipment
of W2XDS are shown here. The uppermost picture
shows the scanning equipment, cousisting of the
light source, the scanner and the bank of photor
electric cells, in that order from left to right. De-
low is an illustration of the carrier-frequency oscil-
lator and the audio-frequency amplifier which mag-
nifies the minute current impulses generated by
the photoclectric cells. At the lower right we have
th automatic picture-changer upon which the scan-
ner and photo-cells may be focused. In this view
the card bearing the call letters of the station is
ready to e scanned, in licu of making an oral an-
nouncement. The card is held in position for
cighteen seconds, affording ample time for tuning
in at the receiving end.

Developments on the receiving equipment, which
are now going forward, will be presented in an
carly issue of Rapro NEews.

sy p—

Beside the am-
plifier shown at
the left in the
picture above is
the master-oscil-
lator for geuer-
ating the carrier-
frequency for the
transmissions.
The apparaties in
the photo at the
loteer right is
used to transmit
the “stills,”” such
as the card with
the station call,
in order that ex-
perimenters may
tune in the im-
ages and get
their receivers
in  syuchronism.
The disc at the
bottom is that of
a ‘‘monitor™ re-
ceiver,

www americanradiohistorv com
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List of Broadcast Stations in the United States

June, 1929

7 23 T 7 P 8 of =3
Radlo s o Radlo s o& Radio g: 2 Radio 25 oo
call BROADCAST STA. i% gfé call BROADCAST STA. &% 33 call BROADCAST STA, Eg g; call BROADCAST STA, 3% 25
Letters Location 32 23 | retters Location 3s &2 Letters Location 35 &> | Letters Location ;5 s
~ ~ et ~ - ~
(] nid, Okla.. . 219 50 | KIDO  Bolse, Idaho WBAP  Fort Worth, Tem . 375 25000 | WGR Buffalo, N. Y.. 1000
53'5 lS;aum Barbara, Calit.. 200 100 | KIT Portland, 2 WBAW Nashville, ’lenn 201 5000 | WGST  Atlanta, Ga. .. .. 250
KDKA  East Pittsburgh, Pa... 306 25000 | KJBS San anclsco Cn.l(day) 00 | WBAX Wilkes-Barre r . 248 1 WGY Schenecuuly . Y 50(’;00
KDLR Devils Lake, N. D.... 248 100 | KJR Seattle, W 309 5000 WBBC Brooklyn, N. Y. Clty 214 WHA Madison, Wis.. 526 50
KDYL Salt Lake (Aty. Utah.. 32 1000 | KLO Ogden, Utah 219 30 WBBL Richmond, Va. WHAD Illwdukee Wis. (day) 268 250
KEJK  Los Angeles, Calif..... 56 500 | KLCN Blythevﬂle Ark (dnY) 231 50 WEBBM Chicago, 1il.. 000 WHAM Y.. 261 5000
KELW Burbank, Calif. -+ 38t 500 | KLRA Little Rock, Ark...... 21 1000 WBBR Rossville, N. 000 WHAP New York Clty 1000
KEX Ponland. oregon. . 254+ 5000 | KLS Oakland, Cnll! (day) . 20¢ 250 WBBY Charleston, S. C. WHAS  Loulsville, Ky 5000
KFAB Lincoin, Nebraska . 380 5000 | KLX Ouakland, Calif .34 500 WBBZ  Ponca City, Okla. 100 { WHAZ Troy, N.Y.. 5%
KFAD  Phoenly, Arizona. . 48% 500 | KLZ Denver, 'Colo. . ... 835 1000 wBCM Bny City, \nch 500 | WHB Knnsas City, Mo, B
KFBB Great F&lLs Mont: 220 500 | KMA Shenandoah, Towa. . . 322 500 WBCN ee WENR WHBC Caﬂ llllll % 168
KFBK Sacramento, Callf. 100 | KmMBC Inde ndence, Mo. . .. 31 500 WEBIS Qulnc , Mass.,. 244 1000 | WHBD Bellefonta! e, Ohlo 19
KFBL Everett, Washing 59 | KMED edford, Oregon.. ... 22! 50 WBMH Detrolt, Mich... 229 100 WHBF  Rock Island, , Il 248 100
KFDM Beaumont. Texas. 500 | KmIC lnglewood Calif...... 28 500 WBMS F'on Lee, N. J.. 07 250 WHBL  Sheboygan, Wl.s 500
KFDY Brookings, 8. D.. 500 | KmJ Fresno, Calif. 25! 100 WBNY New York Clty 222 250 | WHBP  Johnstown, 100
KFEL Denver, Colorado 25 Kmms ClayCenter,Neb (day) 405 1000 WBOQ See W WHBQ Memphis, Tenln %00
KFEQ t. Joseph, Mo. (day) 535 2500 | KMO Tacoma, Wash, .22 WBOW Terre Hau!e, Ind..... 229 100 | WHBU Pgl(ll:mnhllz:‘d o) 00
KFEY  Kellogg, 1daho....... 10 | KMOX St. Louls Mo., WBRC Blrmln§3 50 2 lgpl) Pa. }83
KFGQ Boone, Iowa.. 29 100 | KMTR Houywood Caii WBRE  Wilkes- (is e t;;‘eh 21
KFH Wichita, Kansas 31 500 | KNX Los Angeles, Calif 2 .2000 WBRL Tilton, (Qa umet, 1\\ c]
KFHA unnison, Colorado 50 | KOA Deaver, Colo,. 361 12500 WBSO Wellesley Hills, ‘Mass, loucester, Iassl (day) 361 1000
KFI Los Angeles, Calif..... 68 5000 | KOAC Corvallls, Oregon 5. 1000 { ited) Minneapolls, Minn.... 354 500
KFIF Portland, Oregon..... 1 100 | KOB State Coll e, N. Mex. 254 10000 WRBT Qharlotte, N. C TuDDer Lake. N.Y.,., 211 10
KFI0 Spokane, Wash. (day). 244 100 | KOCW Chick: asha OKla...... 214 250 WBZ Springfield, Mass See ]
KFIU Juneau, Alaska....... 2 10 | KOH Reno, Nevada........ 219 100 WBZA Boston, Mass., .. Clhca n Illy .......... 229 %88
KFIZ Fond du Lac, Wis..... 11 100 | KOIL Council Bluﬂs Iowa 2338 1000 WCAC Storrs, Conn B! ue!leld W, Va.. 211 2
KFJB Marshalltown, Jowa.. 250 100 [ KOIN  Portland . O 3 1000 | WCAD Canwn, N. Y’ Clev eland, 0}\10 21? g(s)g
KFJF  Oklahoma City, Okla.. 20+ 5000 | KOL Seattle, W ash o WCAE Pittsburgh, Pa I\ewl\}olrk C Ity 000 :2;30
KF1] Astoria, Oregon 19 100 | KOMO , 000 WCAH Columbus, Ohi Des bo nes owa o 00D
KFIM  Grand Forks, 19 500 | KOOS Aiarshileld, Orégon.. WCAJ  Lincoln, Neb I{‘arrlsyurﬁ po .31 500
KFJR Ponlnnd Oregon 231 3509 | KORE Eugene, Oregon WCAL  XNorthfie oft“ or] v, g éu o
KFJY rt Dodge, 2290 100 | KOY hoenix, Ariz. ... WCAM Camden, N 5 gga.%ol:a( ay) . 3 0
KFJZ Fon Worth. Texas 19 100 { KPCB  Seattle. Wash. WCAO Baltimore, l\ux:m e & B o0
KFKA Greeley, Colorado. +l 500 | KPFW  Westminster, C WCAP  Asbury Park 1'2 I sPnll'm A, 33 10
KFKB ord, Kanans (day) 286 5000 | KPJM  Prescott, Arizona WCAT Ra{)m City, . :nclkson. Ml c 20
KFKU Lawrence, Kansas 68 1000 | KPLA Los Angeies, Callf, 26 1000 | WCAU h D] Pa. . 256 5000 wiso Chi cggo i 528
KFKX Chicago, illinofs...... 94 5000 | KPO San Francisco, Ca o WCAX Burlington, vt. ... 250 100 1 ateg nv! e_ls g1 o0
KELV  Jooktord: ilinoe-.. 313 509 | KEQE Deaver. Colo Weea St I @50 20 100 | Wisy  Povoette, Wis. 331 1500
kfor 0! KP . Callf....... 2560 50 | WCBA Allentown, Pa........ 2 . 23
R:t‘)’( gofveawn. Texas..... 219 100 | KPQ Seattle, Wash. WCBD Zloni Illlnois (day) e wiBX thlca N.Y.. s o %38 1(1)(5)
KEMX Northfield, Minn..... 240 1000 | KPRC Houston, Texas WCBM Baltimore, Md." . WIBZ ontgomery, 00
KFNF . Shennnd%hﬁ Iozn. . gg :{% KPSN Calit. WCBS  Springfield, I1i1.... . .. 2. wicce Brldgepon Conn.(day) 252 500
. KFO Lo Beach, Calir .11 210 1009 | gommmommmmmsmmssss s | w1eC  ST48P0r Con. (083
KESX  LongBeach Galli: 218 108 Wik, aletndieoo g 1
- KFPL Dublln, Texas. .. 15 LEE 200 1
KFPM Greenville, Texas... 15 WILM  Wilmington, Del.. 00
KFPW Slloam Springs, T HIS list of stations in the United States operating under WINR  Bay shore, N. Y.. 248 100
(2 oangens o0 licenses issued by the Federal Radio Commission is corrected WIOD  Ditami Beach, F 242 1000
5:5; ?\‘l)locll{xorage‘. i’iaska 100 to April 13, 1929. Powers shown are the night strength, or £ il {n}l;mellkvgn“kg o0 (¥ ggg
KEQU Cit minimum. i | WIAD  Waco, Texas.... .. .. 212 1000
KEQw WIAG  Nowolk Neb. (dsy)... 283 1000
k:g(zt WJAK Marlon, Ind.. 2 9
S 29 Pittsbu 500 | wcco
rgh, Pa........ Minneapolis, Minn.. 370 15000
KFse o Ex&%?ésczé%i”ii 63 200 W San Jose, Cal au L2 500 weoa (Islflw YorlI("Cl(hL m Sz 000
erkeley. cago, 51
KEUM  GoloradoBorines Colo. 338 1099 | KRGV  Boieein oo Texas D238 500 | WCGU Broowva ¥. ¢ty 214
KEvo St. Louts, Mo......... 545 500 | KRLD  Dallas, Texas........ 288 WCKY Harruon. . 203 o
KFUP  Denver, Colorado..... 220 100 | KRMD Shreveport, La weLe rooklyn, N ‘300 100
KEVD  venlce, Callt. (Ltd)... 422 50 | KRSC Seattle, Wash. (day) 500 | Were Kenosha'w 20 lo
K 0000 5
KEVS, CapeGlrardeau, Mo... 24 1090 | KseS  Sloncdinh ans: 2% 1000 | WEMA Cuiver, Tud, 214 500
KFWC San Bernardino, Ca.m. 50 100 | KSD St. Louls, Mo. o 3 300 | WCOA Pensaco 63 500
KFWF 8t. Louis, Misso! 5 100 | KSEI Pocatello, Idaho WCOC Columbus, 41 500
KFWI! San Francisco, Cal 32 500 | KSL Salt Lake City, Ut WCOH Greenvllle N Y. 48 100
KFWM Oakland, Callf 23 KSMR  Santa Maria, C‘ﬂl“ WCRW  Chicago, I .. 248 100
KFXD Jerome, Idah 1 50 | KSO  Clarinda, Iowa WCSH  Bortiaad. Malne ,,,,, 319
KFXF Denver, Colora 1 250 | KSOO  Sioux Falls, S. WCSOo Sprlngﬂeld Ohio. .... 217 500
KFXJ  Edgewater, Colo, 2! 50 | KSTP  st. Paul, Minn WCX  See W. 5008
KFXR Oklahoma City, Okla.. 22! 100 | KTAB  OQOakland, Calif. wi 1
KEYO abnene fome o 3 1091 KIA ; WKAQ San Juan, Porio k166" 337 2009
KEYR (0000545 500 | KTBIL ' Los Angeles, Callt.. WKAR East Lanslng Mich.
KGA . 204 00 Hﬁ'é gortﬂgggngmn (day). .. 288 1000
¥ 21 1 O WKAV  Laconla N 100
I%gsn San Diego, Calif.. .. . 22 250 | KTM Santa Monlca, Callf.. H 000 | wKBee Jolier, 1i1 100
KGBU Ketchlknn. Alaska.... 33 500 | KINT  Muscatine, Iowa (d3Y) 256 5000 WDEL Wllmlugton, De].. . 268 250 WKBC irmingham, 229 100
KGBX 8t. J 21 100 | KTSA  San Antonio Texas... 2 WDGY Minneapolis, Minn... 254 1000 WKBE  Webster. Mass. 350 100
KGBZ Yo 22 500 | KTSB  Shreve WDOD Chattanooga, Teni 31 1000 | WwKBF [Indianapolis 1ad 14 500
KGCA D 3 20 WDRC  New Haven\Conn 2 1600 | WKBH  La Crosse, Wis 17 1000
KGCl 19 100 28 1500 | WKBI  Chicago, IL.. 20 %0
KecH i 100 250 o [ WKBS JomnnnnOuo. gz g0
Keeo 50 100 454 25000 | WKBP  Battle Cresk. Mich. 11
KGCX 1 10 WEA! Tthaca. N. Y. (d v)... 236 1000 WKBQ New York City.
KGDA 1 50 WEAN  Providence, R. L. (day) 545 250 WKBS  Galesburg, IIl..
KGDE Fergus Falls, 5( 50 WEAO Columbus, Ohio 545 750 Brookville, Ind
KGDM Stockton. Cauf (da.y). 7 50 WEAR See WTAM Buffalo, N. Y..
KGDR San nw fo, . 20C 100 WEBC Superior, Wis, Ludington. Mich.
KGDY Oldham, 8. 25( 15 WEBE Cambridge, Ohio, Buffalo, N.Y. ( td
KGEF  To0s Angeles, Cailf . 231 1000 WEBO  Harrisburg, Il Lancaster, p
KGEK Yuma. Colo. . 25 10 WEBR Buffalo, N.'Y.... Cinctonatl, O
KGER Long Beach, Calif... . 21 100 WEBW  Belolt, Wis. (day). I)l\lahoma cny_ Okia. .
KGEW Fort Morgan, Coio. 50 100 WEDC  Chicago, Ill.. ..., Nashville, Ten
KGEZ Kalispell, Montana 2 100 WEDH  Erle, Pa...... Loulsville, Ky
KGFF  Alva, Oklahoma...... 1 100 WEE!  Boston, Mass., 1inneapolis,
KGFG Oklahoma Clty. Okla.. 21 100 WEHS  FEvanston. IIl.. Muncie, Ind.. 50
KGFH Glendale, Calif....... 0C 250 WELK Kansas (‘lty. ‘Mo, 100
KGFI  San :nge}o. 1:3311! oee ? igg Nrevencrtaia WEWI‘I: Ettrick, Va...........
ngeles, .
KGEK Hallook Allmnesota... 25 4 KwLe 3§ﬁ°mh %3“ (5400 FEH - TION weps S“EE en3 .1"?1‘113 Wis,
e 1 50 | KWTC  Santa Ana, Calif | . 100 | wew Galesburg, Tl
17 200 | KWWG Brownsville, Texas. 200 | wraa Tansfield, Ohio
b 1 250 | KWYO Laramie, Wyomlng 56 500 | WFAN Oll City. Pa.
KGGF Picher. Oklahoma . 29 500 | KXA .iutt? d 5 ash. . gz (; 200 WFBC ]Long Island City
KGGM Albuquerque, N. M... 219 100 | KXL Portlan: rego! 5 100 WF! Bangor, Maine.
KGHE Honolulu, Hawalt.... 227 250 | KXO E! Centro, le}rl AN 7 WFBG Ithaca. N. Y.
KGHD Missoula. Mont., 1 50 | KXRO Aberdeen, H 1000 | weel Medford, Mnss
KGHF  Pueblo, Colo.. . 27 250 | KYA  San Franclsco, Calif.. WFBL Lexington, M
KGHG McGehee, Ark.. 29 50 | KYWand KYWA See KFKX o 1 Seo WGN
KGHI Little Rock, Ark 00 500 | KZM  Oakland, Calf....,, .. 218 100 ers, 1000 watts) WLIT  Philadelphia. Pa
KGHL Billings, Mont.. 16 500 | NAA Arlington, Va........ 434 1000 | wFeM Tndinnapolis.Tnd.(T4d) 244 1000 WLOE  Chelsen, Mass,
KGHX Richmond, Texas, 00 50 | WAAD Cinetnnarl. Ohie.” [ " 2;1 25 | WFBR Raltimore, Md. (temp) 26 250 | wis Chicago, m
KGIQ  Twin Falls, Idaho. 27 250 [ WAAF  Chleago, Il {dav).... 328 500 | WEDF Flint, Miehigan 29 100 | WESI  See WDW
KGIR  Butte, Montana...... 220 250 | WAAM Newark, N.J...... . 240 1000 | wgy Phitadelnhia, Pq .. 835 500 | wiTH Trooklyn, N A SO
KGIW Trinldad, Colo........ 211 100 | WAAT Jersevy Clty. N J. (day) 280 300 | wriw Wnnklnsvlne Ky.. 1 WLW  Cincinnafl. Ohfo. ... 4
KGIX TLasy elg . Nevada.. 238 500 | WAAW Omaha, Neb. (day). 4453 500 Ohlo 500 | wiwL New York Clty ..
KGJ Little Rock. Ark...... 337 250 | WABC New York City. ... . 349 5000 50 | WMAC Cazenovia, N. Y
KO C ouwoodikTexis, e Bancor, Mafne, 11! e Im WMAF  So. Dartmouth, Mass. 220
KGKL San Angelo, Texas.. .. ochester. N. Y...... 22‘3 500 15 WMAK Buftalo, N Y..
KGKO Wichita Falls, Texas Philadelphia, Pa...... 229 50 100 AL Washington, D
KGKX Sandpoint. Tdaho ew Orleans, La. gzr) 100 500 | wm
KGO Oakland, Calif.. Akron. Ohto. 5-7 1000 500 { WMAN Columbus, Ohlo. .
KGRC San Antonio, T Detroft. Mich. 200 100 250 WMAQ Chicago, INl.. ..
KGRS Amarlllo, Texas. Royal Oak, Mich. 229 50 New York City 500 | wmaY St. Louls, Mo,
KGU Honolulu, Hawall. Columbus, Ohfo (Ltd ) 468 5000 (‘,ulrpnrt }ﬂe .. lg{) WMAZ Macon, Ga
KGW  Portland, Oregon. .. .. Willow Grove, Pa..... 200 50 N'e'wark ’\l J },g %08 WMBA Newport,
KGY  Lacey. Washington, Birmingham, Ata..... 263 5000 | WGES Chteazo, Mo vt 220 390 | wmBC Detrott, Mich..
KHJ  Los Angeles. Calif. Grand Raplds, Mich... 236 250 | W&H  Ner Clemens Mich_. .\ 242 750 | WMED Peorla. g;mh i, o M K
ik g v R G 2 S0 | Weho Dr e e H ) agE Miass g
KICK Red Oak. Tow: al urg, Pa. (day WGMS ¢ :
KID Iduho Falls, Idaho .2 Baltlmore, Md....... 283 10000 | WGN Chlcago. I...,..... 416 25000 | WMBH Joplin, Mo.. .. .. .. 100
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P S =3 w — G ~
. of =B Radio ok 5% | Radie ek 5B Radio en 5o
“é’;’.'." BROADCAST STA. 5% £5 Call EBROADCAST STA. 38 2% Cali BROADCAST STA. 3% A Call BROADCAST STA. 3% e
Letters Locaticn 3% :; Letter Location 32 ;3 Letter Location BE as Letter Location ;E az
4 9 5000 WOAN Lawrenceburg, Tenn.. 500 500 WaQBZ Weirton, W. Va... ... WsIS Sarasota, Fla. .. 25)2 250
‘NE} g\}ll‘li?ggb\g‘lg (gggm 2(7)8 6100 WOAX Trenton, N. J.. . 231 500 | WRAF Lworte Ind G wsI1X \p"mglleldh'lenn 248 100
WMBL Lukeland, Ila 229 100 WOBT Union City, Tenn.. .. 229 15 | WRAK 2 wsm Nashville, Tenn... ... 461 5000
Niemphis, Ten 9 10 | wWoBU Charleston, W. Va.. .. 517 250 | WRAW Readma, Pa.. WSMB New Orleans. La..... 227 500
N, Y 100 woc Davenport, 1owa, WRAX Philadelphia, Pa. éday). WSMD Salisbury, Md.... .. 229 100
100 wock -l]—)aﬂt1(£1r0\\rnNi\J Y. WRBC %.L[lpa.rméo Ind.( au) wgglAK gﬁyctog% (%on ‘Z‘Sgg _588
0 oD aterson WRBI ifton i p B
égo woli Ames, Towa (day) WRBJ  Hattiesburg, Miss.. WSPD Toledo, Ohio. 224 500
500 WOKO Peckskill, N. Y....... 20. WRBL Columbus, WSRO Middietown, Ohio. 211 100
50 WOL \Vashmt’tou R .C. (dav) 23% 100 WREQ gxr?envxlle Ty wg‘sjlli ¥ost01cn: tMaISS g}% 288
250 wWoMT ‘I\LmHO\VOc 7is 100 WRBT Wilmington, N. C. owa City, o“a bl
apeer. Mic i 100 | WOOD Grand Rapids, Mich... 236 500 WRBU Gastonia, N. C.. WSUN  St. Petersburg, I‘la 333 1090
anaice, N Gl 21110 1 WOR R R MO 23% 100 | wee  Wushingion, D.C. WeVR Somacuwe do g B 930
W York CltY .. 222 230 o s LI WREC Memphis. Tenn .. L A
WMT  Waterloo. lowa 950 100 | WORD Chicago, 1lL.. 203 5000 | wREN Lawrence, Kansas. WTAD Quincy, Til.. .. 208 500
i wos Jefferson City, Mo... . 476 500 WRHM Minneapolis, ‘Minn WTAG Worcester. Mass, 517 250
WNAC See WBIS WOV  New York City (d.xy) 265 1000 | WRIN Racine Wi WTAM Cleveland. Ohio 280 3500
WNAE Diisddon. ba Wowo Tor Wayno, ind. . 58 WRK  Hamilion, Ohio. WIAR Moo Ws- -+ 552 1000
WHNAX Yanion 8D WPAP  New York Gity WRNY Xew York City. WTAW Collese Station, Tex... 268 500
WNBF  Binghamton. \IIY . WPAW  Pavtucket R R R wrax %creﬁ{{or, T, S8 o0
WNBH New Bedford, Mass 22 wp icago. k.. ... .. .. & 5 ’ ichmond, Va. 3
WNBJ Inoxviile, Tenn.. N WPCH New York City {day). 370 300 WRVAN Jichmond JUa WTBO Cumberland, Md 50
WNBOG Washington, ¥a.. .. .. WPG Atlantie City, N.J.... 273 5000 WSAI (‘mcmn.lm.Ohlo(Lm_). WTFI Toceoa Falls, Ga 207 500
WNBQ Rochester, N.Y.. . . wr;oE garmviﬁ_g%me, N.Y... 211 100 wgﬁg‘ glrlovté CltyPPd N Wﬂics %uatnrm 1GC 288 108
WNBR Memphis, Tenn.. WPOR ec R entown, Pa artford, Conn..
WNBW Curl)(lmdale, Pa. b, WPRC Harrisburg, Pa. . 250 100 WSAR Portsmouth, R. .. Permit 283 meters. 30,000 Watts
WNBX Springfield. Vt........ WPSC  State College, Pa. (my ) 244 500 wgél g:lmltn"&gn W.Va. w;\m.é ](\jl]ll&cwqaguol\eIen Wis. . 484 (1)88
WRNBZ Saranac Lake, N. WPSW Philadelphia, Pa 200 50 anta, Ga. o te tp oo s i
(day) . WPTF  Raleigh, N. C.. .. 441 10000 WSBC Chieago, Ill.......... wwi Detroit, Mich... 1000
WNJ  Newark N.J., WQAM Miami, Florida. .. 242 1000 | wsBT South Bend, Ind... ... WWL ° New Orleans, La. 353 5000
WNOX HKnoxville, Tenn. . o WQAN Scranton, Pa.. . . 341 250 WSDA Brooklyn. N. Y....... WWNC Asheville, N. C.. 5 1000
WNYC gggrggg‘r{oc}\éyc b 200 | waao sec weap WSEA  Norfolk, Va.......... WWRL Woodside. X. Y.. .. 100
WOA{  Sun Antonio, Texas. . 252 5000 | WQBC Utica, Miss.......... 220 300 | WSGH Scc WSDA WWVA  Wheeling, W. Va..... 258 5000
LIST OF CANADIAN BROADCAST CALLS
Alta.. ... 134 500 CHGS Summerside, P.E.I... 268 25 CJRM  Moose Jaw, Sask.. . .. 500 500 | CKPC  Preston, Ont.. 25
g;ég g‘éﬂggl‘; A;\l'ﬁB_. 337 a50 CHLS See CKC ~ CJRW TFleming, Sask. 500 500 | CKPR  Midland, Ont.. §0
CFCcA Toronto, Ont... 357 500 CHMA Ldmonton Alta.. . 517 2350 | €JSC See CKC CKSH  St. Hyacinthe, Que 50
CFCF Montreal, Que.. 291 1650 CHML Mount Hailton, Ont. 341 50 CKAC Montreal, Que........ 411 1200 | CKUA Edmonton, Alta..
CFCH  Iroguois I'alls, Ont.... 500 250 gn Ng ISrle fCK e o g&gb gangouvg, B.C... ... 1(1)6 gg gllgl(\lx ngc?gvehk. ©
N alifax, ¥ uebec, Que.......... 5l ndon, Man.. .
ggglﬁ %{;ﬁ"ﬁxcklm .. 434 1800 CHRC Quebee, Quebec. 500 5 CKCK Regina, Sask.. . 312 500 | CKY Winnipeg, Man.. .
CFCO Chatham, Ont.. .. 248 25 CHWC Regina, Sask. . . 312 15 CKCL Toronto, Ont.. 517 500 | CNRA Moneton, N. B
CFCT Victoria, B. 1476 500 | CHWK Chiliiwack, B. C.. 248 5 | cKCo Ottawa, Ont 434 100 | CNRC See CFAC
€FCY Charlottetown, P, 5. T. 312 100 | €IJBC  (Uses several Toronto CKCR Brantford. Ont 297 50 | CNRE Sce CJCA
CFJCc  Kamloops, B. C. 268 13 stations) 517, 357 or 312 CKCV  Quebec, Que -+ 300 30 | CNRM See CHYC, CKAC, or CFCF
CFLC  Proscott, Ontario. ... 207 50 | CIJBR  Secc CKCK CKFC Vancouver, B. C... [ 411 _ 50 | €NRO Ottawa, Ont......... 43¢ 500
CFNEB  Tredericton, X. B 248 50 | CJCA  Tdmonton. Alta.. 517 500 | Sl Bowmanville, Ont..... 312 5000 | CNRQ See CKCV
CFQC Saskatoon, Sask : 500 | CJCB  Sydney, Nova Scotiz.. 384 50 od Docr.Alberta, . 357 1000 | CNRR  See CKCK
CFRE  Toronto, Ont._... ... 1000 | €3c)  Culeary. M. ... 434 280 | SRTC Cobalt, Onbe. 77 355 15 { CNRS Sec CFQC
CFRC  Xingston, Ont.. .. .. .. London. Ont.. il TR it P21 50 | CNRT See CFCA
cJc CJGX  Yorkton. Sask 476 500 | CKMO Vancouver. I3 ! C
222‘& ?eﬁnrltyntejt(nvn P.E. 1. 312 30 | €JHS  Saskatoon. Sask...... 328 250 | CKNC 'I;oronlto,nOBm g‘lﬁ ?88 8:’15‘6\4 gg:ccox:(\‘e}r, B.C...... 291 500
h I4 7 P 26 5 o o . q
gﬂg? élc‘ém(l:l%Ebo uy k2l 2 gjgg Isg.ihlli?gx%lc 1?.“(,}.“. N 5(95; 58 gliz(o)& é(,aemé VAS Louisburg, NovaScotia 434
LIST OF *SHORT-WAVE STATIONS OF THE WORLD
(Some calls may lhave been aliered under new international regulations.)
P - w ~
Y i of 5% Radio R
Radi o 34 Radio o= oo
Call’ BROADCAST STA. ze 3% Call BROADCAST STA. 5 E3] L::tzzllrs BROALI‘)’faAﬁS;I‘n STA. 2% 2%
Letters Location ;§ :; Letters Location gE “E e $s &;V
AFRICA HOLLANRD SWEDEN
AN Casablanca, Moroceo. ... . ... 51.00 PCJ) Eindhoven ... .. 314 30.000 SAS KAarlSDOTE . oo
SKR Conslantine, Tunlg. . . . 42.80 PCKK 16.00 SAA Kaurlskrona
P Johanneshurg, U. S. Africa 25.00 PCL Kootwiik.... ... .. ... 18.00 32,000 Motala. ... 1,000
7LO Nalrobl, Kenya. . 350 2,000 PCVMIM 4628 SAJ 1 é{ar]sborg _____
PCPP Kootwi, 16. SMHA Stockholm
28L Sy(méAvUSTRALIA PCRR Kootwi, .
2FC Sydney. ... PCTT Kootwi . SWITZERLAND
IME Sydney.. . ... pcuu The Hague.. EH90C B
3AR Melbourne PHI Eindhoven BITIC oo w3 M 0 N BT
R ¢ EHIXD ZUrien e . mrogieiom - - 85.00 and 32 00
3L0 Meibourne ITAL
6AG. Perth, West Austrs Y
SWF Periilis:l- . Gy 3 3i Byt T 11AX Rome........ . ...... 2000. 4000 300 UNITED STATES
: AUSTRIA 1Ay Placenza. ... .. 12000, 4500 50 | KDKA (WBXK) _ Fust Pitisburgh, Pa. :
OHK2 Vienna. ... ... sc.s.ioesmn ooy 70.00 (W 8X8, WBXP-portable). .. 3522
EATH o jenoa: S0 KEJK (WGXAN) _Los Angeles, Calit 10590 250
¢ " olinas, Cali 14.1
BELGIUM KFPY (W7XAB) S])okane W 105.90 100
EB4A2 BUS3CISas o mcatidwmats b s 4200 300 HIS list of the short-wave broadcast 2:8!21 ((VV\\’lg))((ES) gohy Cxtyd %J. ]gégg ,58
Ao P Olly W oo Q. ¥ &
BRI:I‘ISH GUIANA ) stations throughout the world is not KFVD (WEXBX) Culver City. Cal 10560 25
BZL GEOTEELOW T repm e on - - .. 4380 200 complete, although we have endeavored tg KFWB (W6XBR) Los Angeles. Calif. 10500 50
CANADA list every station of whom we have hear 40.00
CF Drummondviile, Quohec i 32.00 reports; since in many cases reliable in- KFWO (WEXAD) Avalon, Calif.. 53.07 100
cirx Winnipeg, Man... 25.60 2,000 formation about the programs, wavelength KGERI((WEXBV), fT-onsjlieachy 48.86
VAS Louisburg, N. S....... 28.00 £ th tati t even be KGB San Diego, Calif 65.1
cos and power of the stations canno KGDE Barrett, Minn, 1000 50
OSTA RICA obtainied from the stations themselves. :((gf((v\\r’vss;(&\l}() WEXN) Sun Iga{mlsco Calif 10 to 40 10.000
1% 08 Angeles, Calif. 104.10 50
R Heredidg Pl 7% KJBS (WX AR) San Irrancisco, Calif.. o810 50
DANTZIG IR <w7xc W7XO0) Seatile, Washington. . 10520 250
EKA22Z Dantzig... . cc .o miwim..vs 40.00 A KMO St Louis, Mo, ... .. 49 | 15
DENMARK JAPAN KMT s Angeles, Calif. 10820 250
I KNRC (WSXAF) Qanm Monica. Calif 108.20 100
DIMK Copenhagen, ....... ........ 2.05 500 JFAB aipeh. Formosa. 39.50 =
DIRL Copenhagen. ... . 250 | IHBB arakiken (Hirasio). 35.(5)8 2,000 | KNX (WEXA) ~Los Angeles, Calif.. 1341-(1)8 100
ENGLAND TaEry - 1410
55W Chelmstord 3 15,000 | JKZB 200 s00 | KWJII (WIXAO) Portlind, Oreson. . ... 5354 100
2NM Caterham. 0 AA Twatsuki 00 NAA Arlington, Va .. 4899 dll(] 31.39
ces Rugby ... : 0 ! FUKIE e d WAAM (W2XBA) Newark, N. J. 518 50
LAND WABC (W2XE) Richmond Fiill, N v 58.50 500
! B JAVA AJ Rocky Point, N. Y 2248
Helsingfors (Helsinki). .. .. 31.50 PLE, PLF Buandocng 15.74 and 17.00 WBRL (W1XY) Tilton, N.H...... . 250
FRANCE " : TN~ T . K wch (Sj{:rm ﬁelf‘u S o
F8G Paris ('Radio LL"” lcago, ' 8
Eecs TSI RAIONET ) (D MEXICO WCEGU (W2X8H) Brookiyn, N 1 150
Radio Vitus 37.00 1,500 XC51 Mexico City................. 44.00 WCSH (W1XAB) Portland, Maine 63.79 250
Eiffel Tewer 3250 wed 1‘1‘3,‘32“‘%"?‘5’““3‘;, . gggg 75
YR 40, 5 v Poln =R
. 38.3.2 250 MOROCCO WEAO (W8X3) Columbus, Ohlo,.... ... | 5402 95
YN 5800 3.000 AIN Casablapea................. 51.00 WGY (W2XAF) Schencetady, N. Y 31.48
1550 500 (W2XAD) Schenectady, N. Y. 19.38
Fw4 24.50 NORWAY 3.
WHK (W8XF) Cileveland,Ohlo............. 66.04 500
RMANY a0 o g i W 253?%300 WJIR-WCX (W8XAO) Pontlac, Michigan. 32.00
f\';'L gonl?wusterh.msen ..... . 14.00 ETECT oty @ s agomye; J Hons New Brunswick, N. J.... . 4345
imburg and 52.00
AFT Konigswusterh: 14.00 U. S. S. R. (RUSSIA) .02 50
AFU Ionlgswusterhauses .. 14.00 i 5 .00 5
AFK Berlin (Doberitz) 56 7530 ROR- Laningradie e gy moyy a0 Bigin, 1. é%éﬁi% %}\gmjus) | 3350 500
A A S it X
hce . REM Iehnbaroysl (Stberin)s 7020 12,600 won (W2XAQ Keeamny, Ny It
Ac) 2 | RPN Moscow. . - . e, Tn
0 5(15(7)8 RA19 Tomsk (Siberie).... ... ... .. WRNY (WZXAL) New York, N.Y
'EA 43.90 SPAIN W%_l'\:IIF( XD) ;}%S}%}ville Te‘gm
OF 11.00 . Vernon, Va.
PoZ 18.10 EAM Madrid.................. 30.70 (Several short waves are used for tramsatlantic tel-
. 41.00 EARSS Barcelona. ............. .. ephony. This is private business, mot broadcasting.)



www.americanradiohistory.com

SOME MORE SHORT-WAVERS
Rapio News:

Editor,

“On the Short Waves” is always interesting.
By this time enthusiasts have probably discovered
W6XN on 23.346 meters relaying KGO. (This
station mnow operates twith 5 kw. power from 9.30
A, M., to 1:00 P, M., Pacific time, on Tuesdays,
Wednesdays and Fridays. An evening schedule
will be arranged later.) Melhourne's 31.0 is now
on 31.55 meters; CIJRX on 25.58; KDKA on 23.24.
PHOMI has a new call sign PHI. and is very
well received here. Another station received with
good volume is NRH, Costa Rica.

A6AG, Perth, West Australia, is now on 41.7
meters. Last fall I received it on 32.53 meters.
(My reception has been verified.) It is 11,475
miles from Syracuse to Perth.

Ravymoxp M. Berr,
544 Sims Hall, Syracuse, N. Y.
Lditor, Rapro News:

REM, Khabarovsk, Siberia, has changed the call
to RA-station-97, but are still on 70 meters. I can
get 58W at 3:00 p. m.. P.S.T., and also at 5:00
a. m. Am I getting a signal across the Pacific
Ocean?

Doxaro F. WriGHT,
San  Pedro. California.

(The signal in such a case would be coming
through the Arctic regions, which were still fairly
dark when this letter was written. as explained in
the June, 1928, issue of Rapro NEws.)

William Clifford, of Oneonta. N. Y., sends in a
verification from PHI, stating that though they
have not a regular schedule, the directors suggest
trying for them between 1:00 and 4:00 (A, AL) on
Mondays, Wednesdays, Thursdays and Fridays.
(We presume this to be Greenwich time, although
Holland has its own time, twenty minutes later
than GMT.) The station may be addressed at
Keizersgracht 722, Amsterdam, Iolland. Present
time table of PCJ, operated by the same company
at Eindhoven, is contributed by several readers as
1800 to 2000 and 2300 to 2400 GMT on Thursday;
2400 to 0300 and 1800 to 2000 GMT on Friday and
2400 to 0600 on Saturday.

QOur indefatigable correspondent, Mr. E. T. Som-
erset, sends in the following data just received from
Bandoeng, Java, as to the waves, time and power
of the short-wave stations there.

PLE, 15.74 meters, 25 kw.; PLF, 17.4 meters
with similar power. PLG, just completed, has 60
kw. power and operates on 18.88 meters; PLR, with
25 kw., works on 27.8 meters.

PLE and PLG test daily with 2ME. Sydney,
Australia, from 5:30 to 7:00 a. m., EST. PLE,
PLF and PLG start daily (except Sunday) at 7:00
a. m., EST, and work until about 11:00. Then
PLR starts and operates until 2:00 p. m., also
EST. The Bandoeng stations will be glad to have
detailed reports, giving strength of signals, periods
of reception and fading, etc.

SHORT-WAVE INTERFERENCE
Editor, Rapto NEws:
I hate to kick, but just now I’ve heen endeavor-
ing to separate W8XK and G3SW and so far it

ort W

aves'

On the

seems to be a pretty even race. Wit the small
number of short-wave stations operating I think
there is enough room for all of them and with no
interference.  Could mnot your aid be enlisted in
this matter? (Sorry, but higher powers have been
unable to prevent interfevence of two high-power
stations whose range is world-wide. s the Ameri-
can Federal Radio Commission veported to Congress,
it is only in the last few months that it has been
realized that the capacities of the short-wave band
had been overestimated. And, since the Washing-
ton couference, the limits for broadcasting have been
sharply curtailed.) Of course, I get the usual run
of signals that are mushy and faint but unless a
station comes in with enough volume for a speaker
I'm not much interested.
J. M. Apaig,
U. S. Naval Station, Guantanamo Bay, Cuba.

Lditor, Rapio News:
I have to agree with Mr. Bourne of Barbados

Mr. Caldwell used this thethod to measure the

distances from the rim of the holes in his

scanning discs. The pointers A and B are
aligned.

with reference to code on the short-wave broadcast
bands. For the last few nights WGY, KDKA and
CIRX have all been smothered by Morse signals.
In KDKA’s files there is an overseas cable from
me dealing with this very vexing question. All
receiving work in this part of the world is done
with short waves it is impossible to use the longer
wavelengths on account of the heavy tropical static,
A, R. McLean,
Pointe-a-Pierre, Trinidad, B, W. I.

GREENWICH TIME

Editor, Rapio NEws:

I have successfully built the “Junk-Box” with
two stages of audio. Here’s the trick: use a .002-
mf. condenser on “P” and “G” of first transformer;
then reverse “P” and “B” on second transformer,
which 1s of a higher ratio. (This is a rule twhich
may work in some cases and wnot in others.) 1
wish you would publish something on converting
G.M.T. to our time.

G. H. Svoaxne,
105 Ewverett St., Morgan City, La.,

(Greenwich Mean Time is that of Greenwich Ob-
servatory, at London, England. It begins at mid-
night, which is 2400; the next minute is .0001.
One o'clock, A. M., is 0100, there is mo punctua-
tion between the figures, for convenience in telegra-
phy.  After wnoon, which is 1200, the hours con-
tinue to increase: 1:00 P, M. is 1300, and so on
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up to 2400 again. To reduce 1i to Eastern Stands
ard Time, subtiract 500.

Thus 1700 GMT is 12:00, or soon, at New York,
11:00 4. M. at New Orleans, 10:00 A. M. ai Salt
Lake City, and 9:00 4. M. at San Francisco. East
of Greentwvich. the lhours are added; thus 1700 GMT
is 1800, or 6:00 P, M. at Berlin. In Japan it is
0200 the next day (17004900—2400=0200) or 2:00
A. AL The convenience of “GMT” is that it is
everywhere understood. It is necessary only for
the receiver to make the correction for lis own
time zone or local time. See also Rapio News for
September, 1927, page 217, where the time zoues are
given with an explanation of the method of com-
puting time differences.)

RECEPTION IN GUIANA

Editor, Rap1o NEWS: )

I would Ilike to tell you, apropos of ‘‘skip-dis-
tance,” that our local station BZL, operating on a
wavelength of 43.8 meters, is received on every
short-wave set, even crystal ones. Their power is
200 watts and their broadcast is received, without
exception, with volume. Can you explain this ab-
sence of skip-distance?

(A short-weave station, even of five-meter wave, is
received for a certain distance by its direct radio-
tion. After that the skip-distance begins, and is
more critical as the wave is shorter.)

We are just about five degrees north of the
equator, and 1 find, as well as others, that your
great short-wave stations, KDKA and WGY, are
received better on moonlight nights than on dark
nights. (Referred to Dr. Greenleaf 117, Pickard,
who savs that the short cycle of radio reception
conditions is solar, not lunar. In other words, that
changes of reception of this kind will be found to
fall in and out of phase with the moon.)

I may mention, that on these nights our electric
power station switches off the streét lights. Can
you explain this?> (It might reduce local interfer-
ence of an electrical nature, but street lights casn
have little influence on the 2,500-mile fourney of the
signals.)

I wish to offer, on behalf of myself and feilow
radio fans (fully 99.9% of whom here work on the
short waves) to KDK.\ and WGY for their splen.
did efforts, We simply cannot do without them.
It will be a good day (or night) when WEAF and
WOR commence broadcasting on these shorter
wavebands. We in British Guiana are anxiously
on the lookout for new S. W, stations to conquer.
I am a regular reader of Rapto News and I greatly
appreciate the short-wave articles that have appeared
recently.

Cyr1. N. DuwmoxT,
Box 150, Georgetotwen, British Guiana.

A TEN-METER RECEIVER

Editor, Rapro News:

What we describe can safely be called a *“Ten-
Meter Sleuth,” being very simple aund cheap to
construct. With a soldering iron remove the grid,
plate and filament wires from the prongs of burnt-
out tube bases. Wind coils on these as shown in

—-—-'_'_'-’-
TO AERIAL

5 TURNS
32 5CC

Fl6.3

The circuit used by Messrs. Somerset and Powditch: C1, .000125; C3,
.0001; C2, .00025; C5, adjustable; C4. .0001; R1, 3-meg. or more; R2,
50,000-0htm; R3, 230,000-0htm; inductors as described.
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coupler L1 1is not grounded.

The coils used in ten-meter reception by these English experimenters; the aerial
L2 is above on the tube-base form, L3 below.
dimensions are given ‘in the tllustrations and text opposite.

The
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Tig. 3; the high-potential end (e.g., upper end of
winding) is soldered into the grid prong, and the
other end to the “I'—.” On the other side of the
base and below the level of this winding are the
holes for the tickler winding, which is wound in
the same direction. Its high-potential end goes to
the plate prong, and the other end to “F+.”

In Fig. 2, the coil thus made is shown in posi-
tion in its sockel; the aerial coupler consists of two
turns of No. 16 bare wire, 214 inches in diameter
and spaced Y4-inch apart by passing it tbrough
small holes in a hard-rubber pillar, which fits and
is glued into a hole drilled into the baseboard. It
is quite casy to keep the windings in place with a
drop of cement at each hole in the pillar. Notec
that (as shown in the schematic diagram—Fig. 1)
no ground is used; this being generally a distinct
disadvantage at ligh frequencics. The R.T. choke
14 is close-wound on a %-inch form with No. 32
S, 8. C. wire, two inches long.

and rveceiver
difficulties.

Mr. Caldwell’s
(below) show wmuch

(above)
wnder

transmitter
ingenuity

Altention is directed also to the dctector-tube
mounting. The average bakclite socket has ap-
preciable capacity; and the best scheme is to cut it
out of the layout and solder short flexible leads
direct to the grid and plate prongs of the tube
itself (taking great care not to run the solder hold-
ing the little leads) and bushar to the two filament
prongs. The tube can then be mounted vertically,
upside down, in a hollow cup cut out of a rubber
sponge which is glued to the baseboard. This ar-
jangement is as satisfactory as any other that we
know of.

The first thing is to ascertain whether the grid
return works best to “A—"" or “A-47"; and then,
by which connection of the aerial coil to the aerial,
oscillation is obtained easicr. Try both ends.

To obtain oscillation, a high “D’ voltage on the
detector will be required. There should be a com-
bination of C2 and R2 which gives constant and
gentle regencration; if, later on, R2 is found to af-
fect tuning perceptibly, bridge it with a condenser
of any convenient size. between .0001- and .001-mf.,

The filter cireuit in the first audio stage is op-
tional, but it serves to rcduce background noise to
a large extent. The ten-meter band makes prom-
inent the variation in tubes; so stick to a good one
when you find it

With the coils given, the capacity of the wiring
and components must be the lowest obtainable. If
any stray capacities creep in, it may be necessary
to alter the three turns of the grid coil to two. If,
after doing this, the constructor cannot get down
to the ten-meter band, the best thing is to rebuild
the recciver, taking very particular care with the
wiring, to keep plate and grid leads extremely short
and away from “A" leads.

The harmonics of commercial stations working on
the 20-meter band will give the top edge of the 10-
meter hand; these harmonics are nearly half the
strength of the fundamentals. A few degrees below
will bring in the “ham” transmissions which gener-
ally begin at about 8:00 a. m, E.S.T. on Sundays,
with a fading period at between 10:00 and 10:30
(this applies to transatlantic working). At about
6:00 a. m., E.S.T., England can often be heard

chatting with India on 10 meters. Signals from
close-hy transmitters roar in when the distance
does not exceed ten miles and, under freak condi-
tious, they sometimes reappeur two or three hundred
miles away; but they usually skip for more than
double this distance. “Come down to carth, little
angel,” is the cry of ten-meter “‘hams.”

Needless to say, this receiver will, if a six-turn
coil be made, be found ideal on the 20-meter band;
bringing in the world’s amateurs oun that band, as
well as W2NXAD and G5SW.

E. T. SOMERSET,
H. J. PowpIircH.

TELEVISION DOWN UNDER
Editor, Rapio NEWS:

The television transmitting and receiving units,
of which I am enclosing photos, are built up from
details appearing from time to time in Rapro News,
and are being experimented with at my station,
VKSDBP.

The discs are of 1/16-inch aluminum, supported
by suitable brass or gun-metal cheeks and run on
a ¥-inch mild steel shaft. The transmitting disc
is driven at a constant speed of 900 r.p.m. by a
Y4-hp. A.C. alternating motor.

The lady shown alongside the transmitter is in
position to have her face televised by the indirect
scanning method; in this case two photo-electric
cells are arranged inside the camera-like box behind
the dise, in such manner that the only light reach-
ing them is that reflected from the face of the
subject.

The appliance also lends itself to the direct
method, whereby the subject stands in front of the
dise under a strong floodlight; the reflected light
being then focused to impinge directly on a photo
cell placed about centrally in the camera box.

The pick-up is of similar mechanical design to
the transmitter; except that it is driven by a
seven-watt variable-speed sewing-machine motor at a
speed of over 1,000 r.p.m. A slight pressure of the
hand on the driving spindle will slow down the
disc until its speed coincides with that of the
transmitter; and a little practice in this manipula-
tion will enable the operator to keep the picture
fairly well in view.

The photo cells and neon lamp available here are
of a preliminary kind and, until better lamps come
to hand, I am afraid I shall have to be content, as
hitlierto, with the transmission of a still picture;
placed as a negative or stencil directly over the
scanning window with a small lamp of the arc spot-
light type focused directly on the photo cell. Also,
transmissions with the small power available are
necessarily over short distances.

My dises are 19 inches in diameter, the outer
scanning hole being nine inches from the center;
and from thence the spiral runs toward the center.
There are 36 holes, slightly over 3/64-inch in
diameter, the window being about 114 x 114 inches.

My method of spacing the holes may be of inter-
est to you. 1 first marked off the disc into 36
cqually spaced sections and drew a radial line at
each mark. I then mounted the disc on the spindle
and drove it with the ¥4-hp. motor until the ex-
treme edge was turned off true with a suitable
tool. All holes were then measured from the outer
rim by means of the improvised tool sketched.

By giving the brass nut one complete turn, the
scribing point is advanced 1/24-inch toward the
center. Marks made in this way were afterwards
carefully center-punched and drilled. The scanning
window, when viewed afterwards with the disc in
motion, showed very little trace of black-and-white
streaks.

There is at present no transmission of radio pic-
tures in South Australia; but amateurs here are
looking forward with great interest to their advent:
and each new issue of your popular ’
magazine is eagerly scanned for the
latest in regard thereto.

R. B. Cavpwrry,
53 Hughes Street,

North Unlev, South Australia.
The Rapro News model of the New
York Times shortwave receiver has
been enlisted in the Signal Corps of
the U, S. Army. Capt. R. E. Staf-
ford (center) gives the wnew recruit
O. K. on examination at an army-
“ham” meeting in the 4rmy Build-
ing, New York City. At his right is
his new assistant, Capt. F. W, Hoorn,

who succeeds Capt. J. L. Autrey,
just transferred to the Philippine
Islands. The presentation had just

been made on behalf of this magazine
by Lt, H. M. Bayer.
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ALL-AMERICAN CONCERTS

The programs of Station NAA (operated Dy the
U. S. Navy at Arlington) furnished for the henefit
of listeners in other American countries by the
Pan-American Union, are io be sent out on waves
of 9,550 kilocycle frequency (31.29 meters) to reach
those below the equator; and 6,120 kilocyeles
(48.99 meters) for those ncarer by. A becam trans-
mitter will be used for the shorter waves, as its
angle will cover the narrow width of temperate
South America; and the same program will be
available to broadcast listeners in the United Statcs
on Arlington’s 434-meter wave.

The l’an-American Union has invited each of the
other American countries to install short-wave trans-
mitters suitable for the same {requencies; when
time can be divided equally, giving two hours 2
week between 6 P. M. and midnight, for each of
the twenty-one republics. The whole of South
America, practically, lies in three hourly time zones,
two east of Washington; and Mexico and Central
America in three time zones, two west of Washing-
ton; the time difference, therefore, is not insuper-
able. The carrying out of this ambitious program
will afford constant entertainment to short-wave
listeners throughout hoth continents, many of them
removed too far from bhroadcast stations on the
longer waves to have reception.

THE MODERN EXPLORER’S WAY

A triple radio relay will hefore many months con-
nect New York with the South Pole. Com-
mander Byrd’s dog-sledge expeditions, with portable
transmitters, communicate with his bhase at Little
America, on the Antarctic coast; and this in turn
has kept in touch with the supply ship City of New
York, with her 550-watt equipment. She in turn
has kept in touch with the New York Times station
in this city (described in the April Rapio Nzws)
and other receiving stations, such as Mussel Rock,
San Francisco.

The portable transmitters carried by dog team
employ ouly two tubes of the 199 type; while a
single wire, supported by two hamhoo poles, serves
as its antenna. Ten of these, together with receiv-
ers, form part of the equipment cf the Byrd expedi-
tion.

NEW TELEVISION SCHEDULE

With its new higher powered transmitter-—5.000
watts—the Jenkins radio-movie transmitter W3XK,
Washington, will send out its broadcasts for tele-
vision fans on the band between 2.850 and 2.950
kilocycles or 101.6 to 105.2 meters. Transmissions
will also be made on the hand from 2,002 to 2,102
kilocycles, or 147.4 to 148.4 meters, for the benefit
of those who are nearer bv. It is prohable also
that, by the time this is published, nightly service
instead of alternate nights will be availahle, .

BROADCAST-BAND TELEVISION

The Radio Commission has granted the applica-
tion of WITAS of Louisville. Ky.. to engage in
television and picture broadecasting ¢n 366 meters
between the houis of 1 and ¢ a. m., Central Timec.
The commission also granted this station a con-
struction permit to increase its power from 5.000
to 10,000 watts.

SHORT-WAVE RELAY BROADCASTING

Relay broadeasting of programs has been thus
deﬁned and regulated by the Radio Commission. It
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is the transmission over long distances of broad-
cast programs from one broadcast station to another
such station (or stations) which rebroadcast the
program to the public on the regular frequency of
the receiving station. Licenses will he issued only
when applicants agree to arrange for a rebroadcast-
ing on regular broadcast chanuels of their program
transmitted initially on a high-frequency relay chan-
nel.

The following frequencies (and waves) have been
allocated for this work:

Kilocycles Meters  Kilocycles JMeters
6020 49.80 11800 235.41
6040 49.64 11840 25.32
6060 49.47 11880 25.24
6080 49.31 15130 19.82
6100 49.15 13170 19.77
6120 48.99 15210 19.71
6140 48.83 15250 19.66
9510 31.53 15290 19.61
9530 31.46 15340 19.55
9550 31.39 17780 16.86
9570 31.33 21460 13.97
9590 31.26 21500 13.94

11720 23.58 21540 13.92
11760 25.49

It will be observed that, for technical reasons
connected with the percentage of frequency regula-
tions available, these channels are 20 and 40 kilo-
cycles wide instead of 10, as on the regular broad-
cast band.

The use of these frequencies will not be desig-
nated exclusively to licensees, but will be shared
jointly by the licensees authorized to operate ex-
perimental relay broadcast transmitters. The com-
mission requires detailed reports from licensees as
to the use made of these frequencies and the re-
sults accomplished. Based upon results of the ex-
perimental licensees, and others which may be desig-
nated, the commission may issue licenses for a
longer period than six months to those found quali-
fied after six months’ experimental operation. The
commission will only issue licenses to applicants
who are qualified to operate experimental relay
stations over long distances, trans-oceanic or trans-
continental, strictly for relay broadcast use or ex-
perimental relay broadcasting. The priority of as-
signment will be given to applicants who present
satisfactory evidence that they will provide; ade-

quate power for trans-oceanic distribution; satis-
factory programs for trans-oceanic distribution;
adequate and regular reception and distribution of
their programs.

Since local broadcasting would utilize for short
distances radio frequencies which should be re-
served primarily for long distances, and would be
a duplication of a possible service available by wire
lines, applicants for such a service will be consid-
ered only in the exceptional cases where wire-line
service is not available.

Local breadeasting will not he permitted on these
high frequencies, and experimental licenses will be
granted only to those who are seriously engaged in
improving the technique of the art,

ANOTHER DODGE

Editor, Rapto NEws:

The short-wave part of your magazine is worth
more than you ask for the entire book. I have
built a set—that is, it is a combination of several
sets 1 have read about in your magazine. I get
KDKA and WGY every day; CJRX comes in just

fine. I got WLW all summer but haven’t had them
of late. I have heard 5SW about six times re-
cently. 1 use three tubes and a 20-foot vertical

aerial, with which I don’t have dead spots in any
of my coils.

To take the body out of body capacity, saw four
4-inch wheels out of a 34-inch board. With two
panels, one four inches in front of the other, and
by using these pulleys, I have been able to enjoy
many hours of short-wave reception. Make the
bearings and the shafts out of hard rubber; the
front panel is also wood.

H. G. WiLLiaums,
8306 Forty-Ninth Ave., So. Seattle, W ash.
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AN INDUCTANCE LEAK
Editor, Rapio News:

I was satisfied to stay up on the regular broad-
cast band until a few months ago, when I got the
short-wave fever. After some search, I found
the October, 1927, issue containing the RApro News
Special Receiver, with which many were having
a2 great success, and put the outfit together. I
didn’t use the exact parts specified, but others just
as good. I found that the set would not oscillate
smoothly over the entire range, and that it was
very noisy when tuning in a station. I tried various
values of grid leaks, a variable resistor, and fixed
condensers, but still the same results, i

I happened to have a National “Type 90" choke
coil on the table, and thought T would try it in
place of a grid leak. I put it between the clips
of the grid condenser, and was surprised to find
that all my troubles were over. I have never
taken the choke coil out of the clips, and I have
a set that oscillates smoothly over the range from
19 meters up without dead spots, and no noise
when tuning in except the regeneration whistle,
I wonder if any other amateurs have tried this?
I will be glad to answer inquiries relative to this
circuit.

ViaLts F. Warz,
Bloomington, Wisconsin.

(Other readers who solicit geueral correspondence
include  Milton Stein, 1071 Sf. Nicholas Ave.,
New York City; Edward Polityka, 410 W. Atlantic
St., Shenandoah, Pa.; L. V. Childs, Eldersley, Sask.,
Canada; Meredith Thomas, 129 T¥. Minneapolis St.,
Salina, Kas.; Roland E. Redmonds, Medford, On-
tario, Canada; Leslie H. Wass, 11 King Street.
Petone, Wellington, New Zealand; C. M. Swmith.
Jr., Fountain, S. C. Those who write experimenters
for more data on apparatus should enclose postage :
but solicitors of mere general correspondence enust
expect to buy their own stamps.

SHAFTS MADE OF HARD RUBBER
BELT, .

SZISEEE

Mr. Williams arrangement 1is
quite ingenious, as shown at the
left. Some other ingewious me-

chanical arrangements have been

proposed; but, as a rule, using

long insulating shafts and shield-
ing the panel are sufficient.

A Few Letters from the Editor’s Mail Bag

HOW MONEY TALKS

Editor, Rapio NEws:

The writer, who had been building his latest
“Ground-Radio” machine for the detection of buried
metals, decided to give it a final test. He drew
from the Union Bank of this city $300 in silver
and $1,000 in gold and returned to his home to
make the test. At once he detected a foreign sound,
and thought it was some trouble with the machine.
After two hours he decided that there must be some-
thing wrong with the money; finally he came across
a dollar that gave a sound wave as much different
from the others as moonlight is from daylight.

On returning the money to the bank, he called
the attention of Mr. Theodore Kaufman, who had
delivered it to him, to this dollar, which was tested
with acid and proved to be counterfeit. He then
stamped it “No Good” and expressed his desire to
retain it, but was informed by the U. S. Secret
Service, to whom the matter was reported, that the
government requires its confiscation. The writer
made a demonstration to Mr. Langham, of the
Secret Service, and Mr. Barrett, a postoffice inspec-
tor, of his method of detecting the coin. It was
then forwarded to Washington with an explanation,
and a request for its return, if permissible; but
nothing further has been heard of the matter.

GEeo. Osyonp MAHER,
Box 87, Baton Rouge, Louisiana.

(Mr. Maher, who has figured in news dispatches
and press photos, one of which appeared in Rapro
News a couple of years ago, uses a delicately bal-
anced oscillating system for the detection of buried
metals. e states that different metals give out
tones which can be distinguished by a practiced op-
erator. However, we know of nothing in the text-
books which would indicate any cause for such an
aundible distinction between non-magnetic metals, at
least.)

A PLEA FROM A JUNIOR

Editor, Rapro News:

We read much about the future of radio, but
comparatively little about the men who will make
its future. Most boys of today attend school and

therefore cannot work to earn the money with which
to buy parts and, in many cases, their parents can-
not afford to buy parts for them. I have seen sev-
eral boys give up radio and, very probably, a chance
for success, for financial reasons.

Now, where are the radio engineers and scientists
of tomorrow to get their parts to start with, unless
some big-hearted set builder gives them some?
Nearly every set builder has at his disposal some
parts that are useless to him but invaluable to some
junior experimenter—and 1 am sure it would little
affect his career, except to help it—to give these
parts to an ambitious boy. Tor the sake of some
boy who is up against it—as I was—I hope this
letter is worthy of publication.

CuESTER TUCHOLSKI,
Milwaukee, Wisconsin.

The problem our correspondent puts is a serious
one. One of the best answers is a good radio course
in school for those who will work at it.

TEST YOUR LINE-VOLTAGE
Editor, Rapio News:

I purchased a standard receiver in December, and
to date have had to replace six type-227 tubes, an
average of one every two weeks. My set is only
operated about two hours per day; it is resting on
a table without drawers and is rarely touched ex-
cept to turn it on. I am very much disappointed.
An advertisement appearing in a leading newspaper
advises set owners to install new tubes once a year;
mine will be changed three times a year at the
present date. I think the public is entitled to a
definite time-life for a tube; just the same as auto-
mobile-tire or storage-battery adjustments are made,
based on the service given. I have had more tubes
defective on the A.C. set in three months than in
three years with battery-type tubes. Hoping that
you will print this with any comments you care
to make,

Percy W. Lvrovp,
Laughead Ave., Linwood, Peunc.

(An A.C. tube may be of good quality, and yet
have a short life if it is exposed to violent fluctua-
tions of voltage. It is fed from a transformer
whose output varies with its input. There are many

www.americanradiohistorv.com

safety devices; some automatic, which deliver the
same voltage, no matter what the input is; and
some manually-operated, which cut down the peak
input voltage to a safe figure, though reducing
lower voltages proportionately. A test of your
house lines, at several times during the day and
evening, with an 0-150-volt meter will show, in all
probability, where the fault lies.)

IS IT CHEAPER TO MOVE?
Editor, Rapio News:

Just another fan writing his favorite magazine.
By all means, locality is a lot. I have built dozens
of sets, and none of them perk quite like the other
fellow’s. I always blamed it on myself; but once
my friend asked me for the loan of a five-tube re-
generative set. He took it home, hooked it up, and
it worked like 2 million dollars. I know my antenna
and ground are about 300 per cent better than his,
and yet he picked up California, Florida, Texas,
Maine and New Mexico, while I was lucky to
get 600 miles. It was a battery set, so the trouble
was not occasioned by the current supply. If there
is any way of improving a locality for radio recep-
tion, I certainly want to hear of it.

Jorx Dartxo, Jz.
323 Monroe St., Youngstown, Ohio.

(So would several commercial radio companies,
who would pay a pretty penny for the secret. Ohio
is full of good reception spots, but our correspondent
seems to have picked a poor one. Of course, an
antenna’s value is tested by its performance, not
its cost.)

LIKEWISE VICE VERSA

Problem in relativity offered by the radio columns
of the Seattle Post-Intelligencer: “A new battery
must be old to be good.” And, on the other hand,
we have hitherto understood that an old tube should
be “rejuvenated” to make it good. How do we
inflict premature age on the battery while retaining
its youth? Where is that man Einstein when we
need him, anyway?—B. A. Oscarson,
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Conducted by C. W. Palmer

to this department.

after, therefore,

stenographic help) can be considered.
rules, now in effect:

each separate question.
but for this nominal charge we cannot ma
thorough investigations.

ECAUST of the large influx of mail, Rapio News now finds it
necessary to discontinue answering free of charge, all inquiries
With several hundred letters received daily by
this department, the editors have been taxed so severely in answer-
ing the present mail that the magazine has begun to suffer. Here-
only letters accompanied by our standard fee
(which, by the way, covers only the actual writing of letters and
Kindly note these simple

(1) Correspondents asking answers by mail must enclose 25¢ for
Simple radio problems will be answered,
ke long calculations or

IMPORTANT NOTICE TO CORRESPONDENTS
(2) We cannot give blueprints or layouts for commercial ap-
paratus, or data which the manufacturers have kept secret.

(3) We cannot advise, even confidentially, on the respective mer-
its of trade-marked apparatus or “what make to buy.”

zines C.0.D.

before remitting.
(6) Be brief.

matter.

(4) We cannot send either replies, blueprints, books or maga-
(5) When in doubt, please inquire as to the cost for our services,

Typewrite or
side of the sheet only.

write legibly in ink, on one
No attention can be paid to pencilled

REDUCING TROLLEY LINE INTERFERENCE

(2343) Mr, P. Van Doorn, Newark, N. 7T,
writes:
(Q.) “My home is located on a street which

has a trolley line on it. Tor several vears I bhave
been hothcred by interference from these trolleys
and T have spent a lot of time erecting aerials of
all types and in all available locations, without
heing able to overcome the trouble. To he more
specific, whenever a car approaches within several
blocks of my home, a terrible crackling noise 1is
heard. This continues until the car has passed
to a point of several blocks on the other side,
when it gradually fades out.

The reception is then very clear until another
trolley car approaches. The trouble cannot be due
to my set, as I have used several receivers during
the time that I have heen in the present location
and the interference was encountered on each. It
has occurred to me that the noise might be reduced
hy using a ground connection separate from the
water pipe. Since the use of aerials placed at right
angles to and as far away from the street as pos-
cible have only reduced the noise slightly, 1 he-
lieved that the ground may be partly at fault. My
reason for believing this is that the water main
runs under the tracks and the water pipe from my
house runs directly to this main. I wonder if
a ground made by driving pipes into the ground
in the back of my house would reduce this inter-
ference?”

(A) Tt would not be possible to say exactly
just what effect the new ground connection would
have on the volume of the interferencc. llowever,
we believe from your description, that the use of
the ground that you mention would cause a con-
siderable reduction in the volume of the noise. We
hase this statement on the fact that the usual ground
connection is not really at ground potential. If a
ground connection is not at zero potential, a po-
tential difference may exist between the two cir-
euits connected to ground.

In this way, a voltage might be set up in the
receiver from the trolley and this would he heard
in the set as a crackling noise similar to static.
By placing the ground connection as far away from
the source of this interference as possible and
making the connection as perfect as possible, the
interference may be either cut out or reduced very
much. In making the connection, we would sug-
gest that you drive pipes in the ground as deeply
as possible in order to reach the moist earth. The
various pipes should be conmected together and be
used as the ground connection to the receiver.

IMPROVING FILTER FOR “B” POWER UNIT

(2344)  Mr. R. Stenefield, Richmond, Va.,
writes:
Q) “Y have heard about several changes

that have heen made in the filter circuit of the
Raytheon type “B’ power unit, and before building
ona of these units I would like to know just what
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these improvements are so that I can incorporate
them in my power unit. Can you help me in this
matter ?”’

(A) In a rccent issue of

the Technical Bulletin, pub-
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iished by the Raytheon Manu-
facturing  Company, several
changes in the usual design of
the “B” power units employing
the gaseous rectifier tubes were
described.  These changes con-
sisted in the removal of the
usual huffer condensers from
the secondary of the power

The phenomenon of inductive
pick-up accounts for interfer-
ence, when there is a filter in
the light-line; or cven when no
house-current conmection 1S
made. The water pipe, parallel
to track and trolley wire, may
cause this disturbance to be-
come wvery strong. A separate
ground should be devised in

this case.
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transformer, and the insertion of condensers at
another point in the unit, to accomplish the same

results. The advantage claimed for this change is
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The new method of conuecting condensers s
more eflective with smaller capacities.

in the use of a better position for these buffer con-
densers. The change in the position of the con-
densers is shown in the two diagrams, Fig. Q23445
and B. The condensers are placed as close to tte
terminals of the rectifier as possible.

A radio frequency choke is also incorporated in
the line from the rectifier to the filter. ‘This
choke tends to keep radio-frequency disturbances
out of the filter, which results in Dbetter filtering
and also reduces the mnoise level in the set itsclf.
The condensers and choke are fastened dircctly
to the terminals of the rectifier tube socket to pro-
vide extremely short leads; as the best results are
obtained in this arrangement when the connections
are short and direct.

The radio-frequency choke may he home con-
structed if desired, since it is very simple to make.
It consists merely of a coil oneiinch in diameter
wound with 100 turns of No. 30 to 34 D.C.C.
wire.

Another change has heen made in the unit, but
the construction to the required apparatus is too
difficult for amateur construction and unless com-
mercial parts are available, it will not be practical
to use this change. It is in the construction and
design of the filter circuit. A choke coil ar-
rangement called “a flux bucking choke” is used
in place of the usual 30-henry chokes. The ad-
vantage of this choke is in the comparatively high
saturation point. In other words, the choke is
more efficient and economical than the older type.
The economy is partly due to the lower capacity
of the filter condensers required to give a constant
output current.

Although the choke system is mnot practical for
amateur construction (unless manufactured chokes
are available), the other changes can be made very
easily and they will result in a more effective
power unit.

TONE CONTROL IN AMPLIFIERS
2345) Mr. E. B.
fornia as
Q9
which has been

ITamilton, Pasadena, Cali-

st
“Can you help me to solve a problem
bothering me recently? 1 have
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seen in a magazine some time ago, a method of
controlling the tone of a radio set, by connecting
condensers of different sizes across the audio fre-
- quency transformers. I have Ilooked through all
of my old copies of Rabpro News but I have not
been able to find the article in question. As I
remember the arrangement, a number of fixed
condensers were connected with a switch so that
any one of the condensers could be connected across
the transformer. 1 do not remember whether the
condensers were connected to the primary or the
secondary.”

(A.)  We are printing two diagrams of tone
control arrangements, which you can use to im-
prove the quality of your receiver. It is well
known that the tastes of people do not agree as
to the quality of receivers, some owners desiring
soft low type of tone, in which the low frequencies
are comparatively Ioud, while others desire a sharper
type of tone in which the middle frequencies are
more predominant than either the high or lower
tones.

The use of a condenser of the correct size across
the secondary of the first audio frequency trans-
former will help to change the characteristics of
this transformer in such a way that the tones on
the correct part of the band are brought out move
strongly than the others. This may be done in
two ways. The first of these is to try different
condensers across the transformer until the best
oue is found, and the other is to arrange a number
of condensers of different sizes with a switch, so
that the different capacities may be used by merely
shifting the position of the switch. An arrange-
ment of this kind is shown in TFig. Q2345B. An
extra contact should be added with no condenser
attached so that the amplifier can be operated
without the shunt condenser if desired.

The use of the switch method will allow a con-
venient variation of the tone for different types
of programs. In other words, if an orchestra is
being received, one type of tone may be desired,
while if a lecture is being received, an entirely
different type of tone may be preferred.

The capacities needed to supply these different
characteristics in the audio amplifier vary between
a very small value, about .00005 and a large value.
The maximum capacity rarely exceeds .001.mf. and
this is the value shown on the accompanying dia-
gram. A fixed condenser can be used in many
cases to improve the characteristic of a poor audio
transformer, by bringing out the section of the
band which is weak, usually the lower frequencies.
In using a condenser for this purpose, it is not
necessary to use the bank of condensers, unless a
change in the tone is desired, as explained above.
Fig. 2345\ shows how this is done,

B

I%“u

A condenser of suitable capacity (determined by
the owner’s ear) will improve audio tone.

B+
Q-2345A

KILOCYCLES-METERS CONVERSION CHART

(2346) Mr. H, Parkhurst, Denver, Colo. writes:

(Q.) “I have just bought a new receiver, but
I am having some difficulty because the dials are
calibrated in kilocycles and I do mnot know what
the corresponding wavelengths are for the kilocycle
readings. If I knew these wavelengths, I am sure
that I could tune in more stations than I can get
at present. Can you supply me with a list of
kilocycles and the corresponding wavelengths?”

(A.) We are printing a chart for the conversion
of wavelengths to kilocycles, since this should
interest many of our readers.” The frequency scale
is being used more, at present, than it has been
in the past and several manufacturers have put
out sets with the dials calibrated in kilocycles. It
is quite easy to convert wavelengths to kilocycles
by merely dividing the wavelength into 300,000.
The wavelength in meters can also be figured in
the same manner. The number 300,000 is obtained
from the speed of radio waves. In miles per second,
this is 186,000 and when this is converted to the
metric scale, it is approximately 3,000,000 meters.
Dividing the length of one wave into the speed
would give the frequency in cycles. Since Kilo-
cycles (which means “‘thousand eycles”), is more pop-
ylar than cycles, we divide the 3.000,000 by 1,000

1
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A unit of this type, such as uwsed at one time in

a receiver of a well-knowm make, permits the set

operator to make adjustmenis on the tone quality
of a program to his own taste.

which gives the 300,000 originally used. The
figure 3,000,000 meters for the velocity of radio
waves is only approximate, but the error is very
slight and it can be disregarded.

Frequency Wazvelength Frequency Wavelength

Kilocycles Meters Kilocycles Meters
1500 199.9 990 302.8
1490 201.2 980 305.9
1480 202.6 970 309.1
1470 204.0 960 312.3
1460 205.4 950 315.6
1450 206.8 940 319.0
1440 208.2 930 322.4
1430 209.7 920 325.9
1420 211.1 910 329.5
1410 212.6 900 333.1
1400 214.2

890 336.9
1390 215.7 830 340.7
1380 217.3 870 344.6
1370 218.8 860 348.6
1360 220.4 350 352.7
1350 222.1 840 356.9
1340 223.7 830 361.2
1330 225.4 820 365.6
1320 2271 810 370.2
1310 228.9 800 374.8
1300 230.6

790 379.5
1290 232.4 780 384.4
1230 234.2 770 389.4
1270 236.1 760 394.5
1260 238.0 750 399.8
1250 239.9 740 405.2
1240 241.8 730 410.7
1230 243.8 . 720 416.4
1220 2458 710 422.3
1210 247.8 700 428.3
1200 249.9

690 434.5
1190 252.0 6380 440.9
1180 254.1 670 447.5
1170 256.3 660 454.3
1160 258.3 650 461.3
1150 260.7 640 468.5
1140 263.0 630 475.9
1130 265.3 620 483.6
1120 267.7 610 491.5
1110 270.1 600 499.7
1100 272.6

390 508.2
1090 275.1 580 516.9
1080 277.6 570 526.0
1070 280.2 560 535.4
1060 282.8 550 545.1
1050 285.5
1040 288.3
1030 291.1
1020 293.9
1010 296.9
1000 299.8

COIL CONSTRUCTION

(2347) DMr. M. Galante, Brooklyn, N. Y. writess

(Q.) “As a constant reader of your radio maga-
zine for the past five years, I would be very much
obliged if you could tell me how many turns I
should put on a 2-inch tube for the primary and
secondary using Litz wire, 20 strands of number
38 wire which is equivalent to number 25 D.S.C.
B & S gauge, for UN199 tubes. A .00035 tuning
condenser will be used.

I have tried in all the local stores, but I can’t
find coils for 199’s as ther do not make them
anymore, so I would appreciate if you would send
me the above data. If there are any special pre-
cautions to be taken when using 199s I would
also like you to tell me, so that I can get the best
results with my set.”

(A TIn winding a coil with Litz wire, the
equivalent solid wire may be used as a base for
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figuring the number of turns required to cover a
certain wave band. In the case mentioned above,
the secondary would be wound with 90 turns in
order to cover the wavelengths between 200 and
550 meters. The size of the primary depends on
the method of balancing or stabilizing the circuit.
In using UX199 tubes, a larger primary can be
used than with the UXNX201A type. This is due
to the latter type of tube oscillating more freely
than the smaller type. With a tube that does not
oscillate very freely, a greater amount of coupling
can be used without difficulty.

In a set using resistors for suppressing the
oscillation, a primary of about 18 turns can be
used. In sets of the neutrodyne and similar bal-
ancing methods, a primary of up to about 22 turns
can be employed with no difficulty, while if no bal-
ancing or suppression is used, the primary must be
smaller; about 12 to 135 turns. It is advisable to
bunch or slot wind the primary in order to keep
the capacity between the two coils at a minimum.

In making a set with the UX199 tubes, no
special precautions need be taken, except the usual
need for short leads in the grid and plate circuits
and the placing of the coils in such a way that
there is a minimum of coupling between the suc-
ceeding stages. The apparatus used in the set
should, of course, be the best obtainable, in order
to get the hest satisfaction.

NEW POWER TUBES

(2348) Mr. A. H. Horlick, Cleveland, Ohio,
writes:

(Q.) Some time ago in one of the Iocal papers,
there appeared a description of a new power tube,
that used a plate voltage of 250 as a maximum and
had an undistorted output much greater than the
usual 171 tube. I would like to build a power unit
and amplifier with these tubes and there is some
information that I would like to have before think-
ing further about building such a power pack. In
the first place, the description mentioned that the
filament was different than the other power tubes
in that a filament voltage of 2.5 is used. Is this
correct and how much current is required to oper-
ate this filament? In using A.C. current for the
filament supply as the article mentioned, what value
of resistance would be required for the grid bias,
using the common method of employing a resistor
in the grid return for the bias. What grid bias
is required when a plate voltage of 250 is used ?
What bias with 180 volts? Will it be necessary
to use a special transformer to supply the 250
volts for the plate of this tube?

(A.) The new UX245 power tube is designed
to operate with a plate voltage of 250 and supplied
and undistorted output of 1600 milliwatts at this
plate potential. This output is the same as the
UX210 with a plate potential of 425 volts. The
filament of the new tube is designed to operate
from a 2.5 volt supply, either from a step-down
transformer connected to the A.C. power supply or
from a suitable battery, The filament current is
1.5 amperes.

The grid bias for the tube is —50 volts when a
250 volt plate potential is used. With 130 volts
on the plate, the grid bias is —30 volts. This grid
bias can be obtained through the .woltage drop in
a resistor connected in the grid return of the
tube, in the usual way. A resistance.of 1,500 ohms
is required to give the correct grid- potential,

In order to obtain the best results with the new
tube, 2 plate voltage of 250 is: fequired. The
usual type of “B” power unit, using the Raytheon
BY or the UX280 tube will not* supply more than
180 or 200 volts when it is used to supply current
to the rest of the set, or .in other words, under
load and for this reason, a number of new trans-
formers are being designed by transformer manu-
facturers in order to supply the required 250 wvolts
under load.

-

A Radio Book Review

A GALLIC WIT  LOOKS AT RADIO
“I’AI COMPRIS LA T. S. T.1” by E. Aisberg.
Published by Etienne Chiron, 40, Rue de Seine,

Paris, France. 7 by 9 inches, 146 pages, soft

paper cover.

To those of our readers who remember enough of
their high-school or college French to understand a
menu card, we
heartily  recom-
mend “J’ai Com-
bris la T. S. F.1”
(I’ve Learned
Radio). If they
care to send to
France for a
copy, or if they
can manage to

(Continued on

page 1131)
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ONCE again Thordarson steps into the
foreground, this time with three new andio
transformers of unrivaled performanece—
fitting companions for the Famons R-300.

The R-100 is a quality replacement audio transformer for use by the
service man in improving and repairing old receivers with obsolete or
burned out audio transformers. The universal mounting bracket of

e this replacement unit permits mounting on either side or end, and
Hevlosapent is slotted in such a way as to fit the mounting holes of the old audio

$2.25 unit without extra drilling. List price $2.25.

The R-260 introduces a new standard of performance for small audio
transformers. Wound on a core of Thordarson “DX-Metal” this
audio unit is capable of reproducing plenty of “lows.” It is entirely
devoid of resonant peaks and performs with unusual brilliance over
the entire audible band. List price $5.00.

The R -300 needs no introduction to the discriminating set builder.

~26_0 It is commonly recognized by set manufacturers and individuals
Traﬁ:‘f‘f;fmer alike as the peer of audio coupling transformers, regardless of price.
e The high frequency cut-off at 8,000 cycles confines the amplification

. to useful frequencies only. List price $8.00.

The R -400 is the first and only audio transformer built expressly for
use with A. C. tubes. It is similar to the R-300 type in appearance
and performance but possesses a better inductance characteristic
when working under high primary current conditions such as are
encountered in coupling the first and second stages of audio ampli-
fiers using 226 or 227 type tubes in the first stage. List price $9.00.

For Sale at Good Parts Dealers Everywhere

THORDARSON ELECTRIC
MANUFACTURING CO.

Transformer Specialists Since 1895
HURON, KINGSBURY and LARRABEE STREETS

THORDARSON

TRANSFORMERS

Transformer
$8.00

2nd-Slage
A.C. Audio
Transformer

$9.00 )
SUPREDME I N MUSIECAL PERFORMANCE

1 &
m = o e EEeT——
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You can build ’
theR.E.29 o

Robert E. Lacault’'s Greatest |
Achievement

OBERT E. LACAULT was in ’

the French Army Signal Corps,

under the personal direction of
General Ferrie, during the war. At
that time he did a great deal of re-
search work which was far in advance
of most of the work being done in any
other part of the world.

Later, Lacault came to this country
and became an Associate Editor of
Radio News. His work in that ca-
pacity will be long remembered, and
his earlier models, the L1 Ultradyne,
L2 Ultradyne, the LR4, R.E.L. 9 and
Strobodyne were each an improvement
on the one beiore.

Mr. Lacault died March 12, 1929,
just after concluding the work on his
latest and by far his greatest receiver.

For sheer sensitivity the screen-
grid receiver, the RE29, surpassed any
circuit he ever tried, R. E. Lacault
said, just before his death. So that
this extreme sensitivity could be util-
ized properly, Mr. Lacault spent many
trying months until he developed the
circuit to a remarkably high point of
selectivity, with utter stahility. That
done, he knew he had a Wondexjful
receiver, one that his large following,
eagerly awaiting a screen-grid adapta-
tion of his original modulation system,
would build with delight and operate
with ecstacy! The RE29, successor
to a long line of successful Lacault
receiver designs, is herc. His last
circuit, his best circuit, may now be
duplicated by constructors!

The receiver consists of six tubes (in-
cluding first audio) in the table chassis
and two tubes (a push-pull output) in the
B supply and power amplifier. Hence the
receiver proper uses eight tubes. Two 281
tubes are used as rectifiers. So well is
cach independent stage and the group of
stages designed that abnormally hlgh am-
puﬁcatlon prevalls Distant stations “roll
i’ easily, with volume to spare. The
master designer of DX circuits took good
care of that!

Build this receiver and the Push-Pull
Power Amplifier B supply from the official
blueprints.

Send for vour free copy of the Builders’
Information Sheet today!

BLUEPRINTS!

Build the RE29 and the Push-Pull Power Am-
plifier B Supply from the official blueprintst
The price of the blueprint for the 6-tube receiver
RE?29 (including first audio) is §1.50.

The price of the Push-Pull Power Amplifier B
Supply blueprint is $I.00. i

All orders filled promptly.

Get _vour FREE copy of the Builders
tion Sheet TODAY!

All Parts in Stock for
Receiver and Amplifier

Informa-

RE29 BOOK, 50c.
M R. E. La¢
Iggsl B’way (GSth St), N. Y. Gity.

[ Fnelosed please find $1.50 for which please send
at once blueprint of the G-tube RE29 Receiver.

[T ¥nclosed please find $1 additional for blueprint
of the Push-Pull Power Amplifier B Supply.

[ Please send FREE copy of the Builders’ In-
formation Sheet on the complete RE29.
AR 8 SR 0 Bt aa GGaE 08 8000008088 000806 00080860
AdAress Loveiiircterriatttravaes it avar i rotea 0
(B85 aaca0a00a8aaaeas00a6008s State...... RNS
Pleasc

“Up and Going”
(Continued from puge 1072)

at vour hotel, or at some central point in
town, and you are on the way to the airport.
The location of airports ten or twenty
miles from the cities after which they are
named, causing a loss of much of the time
gained hy air travel, has been a cause of
Jjustifiable criticisin of passenger aviation in
the past. The swift bus you are riding in
now is one of the steps taken by the carriers
to ameliorate this condition. And they are
all bending every effort to find suitable
fields close to ecivie centers. Kansas City’s
great airport is but six minutes by car from
the heart of town; others are almost as
favorably placed. And it is the belief of
transportation and municipal experts that
comymunity husiness and residential devel-
opment from now on will gravitate toward
airports as in the past they have toward
surface transit. However, say you have a
fifteen-minute bus ride from your city to
the airport; this gives vou time to reflect.

So far everything has seemed efficient and
businesslike, but you still cling to some
doubt. Your impressions of aviation have
been largely gained from those fine Sunday
afternoons, soon after the war, when vou
drove the family out to the fair ground or
the local flying field.

You would park haphazardly and stroll
around, stumbling over children, dogs and
spare parts on ground lacking a tuft of
grass. You'd wander into a hangar and
lift little Clarence up to sce the dofunnies
in the cockpit; and if no one were watching
vou'd surreptitiously climb in and do some
ground flving.

A student in overalls would importune you
to take a trip for $5. Perhaps you’d finally
get the little woman’s apprehensive consent,
and climb in. Youwd be belted by a thick
leather strap that reminded you of the elec-
tric chair. The cockpit floors and sides were
layered with mixed dust and grease. No
one would think to lend you goggles. Your
eves, already stuffed with dust, would be
stung by the wind. Youw'd grip the cowling
and see nothing.

Lyes bloodshot, ears deafened for lack
of a bit of cotton, you’d conte down and

zigzag back to your admiring family—their

hero. Your suit would have to go to the
cleaner’s on Monday.

You shudder a bit with the vivid memory
of your fear and discomfort and dirt—then
the stopping of the bus suddenly recalls
vou to the present. You blink at the un-
familiar surroundings.

“Terminal—all out!” says the bus driver.

Then you are in a waiting-room as clean
and well-ordered as the finest railroad sta-
tion and with all the fittings, from marbled
lavatories to news and fruit stands. There
is a clock, and a despatcher’s bulletin board.
When your ship’s time goes up you are es-
corted along a canopied runway at the end
of which you make out a portable step-
ladder, such as pulliman porters use, and an
open doorway. It dawns upon vou that
this must be the plane. The steward shows
you to your seat. You are a little over-
awed by the calm precision of it all, but
vou did manage, as you stepped in, to catch
a glimpse of two heads in an upper com-
partment, forward of your cabin. The pilots,
vou tell vourself.

say vyou saw 1t in RADIO
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When you and your fellow passengers are
comfortably settled in your chairs the starter
closes and securcs the door, then signals to
the pilots, who “rev” up their motors. You
know the motors must make a terrvific blast
—each of them being 400 horsepower or
more—yet you scarcely hear it when the
windows arc closed, for vour cabin is in-
sulated. Different ships, different methods
—some  with rubber sheeting, some with
building compositions. Fairchild has de-
veloped an exhaust silencer.

You are agrecably surprised to find that
‘vou can-ask yvour neighbor for a match in
“almost ordinary tones. Perhaps yvou shout
at first because you think yvou have to; then
everybody turns to stare at vou and the
steward comes forward inquiringly.

NO DUST OR SOOT

Before you realize it the huge ship, cush-
ioned on enormous balloon tires, is rolling
out upon a grasscd, dustless, carefully po-
liced field with red and green lights to reg-
ulate downcoming and upgoing traffic and
keep the runways safe and clear at all times.
Suddenly the ship picks up speed. You are
telling vourself, a bit nervously, that yvouw’ve
never before traveled so fast over the
ground, when the sensation of speed lessens
abruptly. You press your nose to the win-
dow, and it dawns upon you that the ship
has left the ground. Is that all there is
to it?

Once aloft there is little sense of motion
and none of speed. You are in a well-
lighted, well-ventilated cabin with from nine
to nineteen companions, each in a deep chair
similar to vours. c

You are wearing yvour lightest suit. There
is no dust or soot up here, such as begrime
vou on railroad trains. The motor exhaust
is carried far behind the cabin. Therc is a
rack over your chair for wraps and small
parcels; your baggage is in the tail of the
ship.

The steward, in addition to being a
licensed pilot capable of spelling the rcgu-
lar flyers, is an information bureau, a handy
man, a waiter, and-——a cook! For if your
trip is a long cne he will prepare a course
meal on the electric stove in his pantry and
serve it, too.

If you complain that vour eggs are un-
derdone he will sigh and scratch his head
and explain ruefully that the Fahrenheit
boiling point of water, 212 degrees, varies
every 300 feet, falling about 16 degrces to
cach 5,000 fect of altitude.

From time to time one or the other of the
pilots comes down into the-cabin to chat
with you, just as the officers of an ocean
liner fraternize in the smoking lounges and
dining salons. Perhaps he joins you at this
meal. You are filled with the wonder of
vour experience, and there are a million
questions you want to ask him,

“I feel all right now, but I suppose T’ll
be sick before we land,” vou begin.

AIR BUMPS IN GUSTY WEATHER

The pilot smiles. “Yowll be an excep-
tion, if you are. Less than one per cent of
the travelers on regular air lines get sick.
The things that turn a fellow’s stomach—
sudden ascents and descents, stunting, and
the like—have no part im passenger flying,
vou sec. Why, more than thirty per cent of
us professional pilots can’t stand acrobatics:
that’s why not all of us could make good
military flyers:?”

NEWS
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This illustration is a reproduction of a photo-
graph of Commander Edward Ellsberg in a

diving rig with an air drill rigged for
underwater use

| (Description dictated by Commander Ellsberg)

No matter what your business is—your hobby or avocation, you
relax with a good book as often as you can. But books are not
vour business. You specialize in the things nearest your heart—
let the Literary Guild “specialize” in books for you. Let Carl
Van Doren and his board of assistants do all the experimenting
and let them give you only the books you are sure to want to
read—one every month.

The Guild plan is simplicity itself—and there is no chance of
loss to you. Send for complete details zozw. Subscribe for the
next twelve Guild selections, beginning with ON THE BOTTOM
by Commander Ellsberg. Pay for your subscription in con-

Send for the Booklet WINGS Free!

A beautifully printed little book called

WINGS is absolutely free to vou.

weeks later.

55 Fifth Avenue
New York, N. Y.

plains how you can save money and enjoy
the prestige of knowing in advance what
the entire nation will be reading a few
Rush the coupon for complete
details. Then study the Guild offer se/fishly,
with only your own-taste and purse in mind.

THE LITERARY GUILD
Dept. 83 E.P.
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Sotfom

n the

i the GUILD Book

Jor May

T last the truth has been told about the sinking, the
A attempt at rescue and the final salvaging of the ill-
fated submarine S-31. Now you can learn, from
Commander Edward Ellsberg himself, just what was done
to save the men ‘“‘on the bottom”. You can live with him
through months of the most nerve-racking toil and hair-
breadth adventure. You can go down the swaying ladders
with the divers themselves, to the very floor of the sea.

And, through free membership in the Literary Guild,
you can get this book as a part of the regular Guild sub-
scription—yfor much less than the regular retail price.

You can get—not only this amazing chronicle of almost
superhuman effort in 132 feet of water—but ELEVEN
other books through the year all at the same or even a
greater saving.

More than 70,000 members already enjoy this service.
They receive books like ON THE BOTTOM and AN
INDIAN JOURNEY as well as the best fiction, biog-
raphy, humor and adventure —all for a single, low,
inclusive subscription fee. All the books are specially
printed and bound for members only. They are delivered
to vour door, postpaid.

Busy Scientists, Executives and
Students Everywhere Save Time

and Money Through the Guild Plan

venient monthly installments if vou prefer. Once every month
vou will receive a book that vou are sure to want to read and
keep for rereading or constant reference.

If you ever do receive a book that you do not want—although
the chance of this is extremely improbable—you can exchange it
for a book you know you want. Space prohibits a more detailed
account of the Guild plan here. We can only say: vou get the
best books—made especially for vou—at a price that is much
lower than you think—a great deal lower than the price you
would have to pay to get these titles in any other way.

AW NN N N NN N NN SN R W A3 NN BN NN NN am M BN %Y BN BN BN BN BN S Em BN NN BN A

1
: Tre Literary GrUILD,
1 55 FirTH Ave., Dept. 83 E.P.,
i3 5 ' NEw Yorg, N. Y.
l -
1 Gentlemen: I will read WINGS, with-
: out obligation, of course. Send it to me,
1 please.
1
1
: NAME o it et
1
1
¥ Address oo et
1
1
i (6l1h)a 00006880 A66a900685006 State........
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Here’s the
Answer

to every question about the
principles, methods, or appa-
ratus of radio transmitting
and receiving.

RADIO
IMANUAL

A Complete Course in
Radio Operation

In a Single Volume
A Handbook
for
Students
Amateurs
Operators
Inspectors

For the first time
an entire course of
training in one
book -— the most
complete and up-
to-date work on
radio.  Developed
simply and clearly
from the elemen-
tary stage right
= through all phases
. iy of principles, practice, and ap
%% paratus so that a beginner
3 with no knowledge of elec-
tricity may get all he needs
either for amateur operation
or to qualify for a government
license as operator or inspector,

Prepared by Ofticial
Examining Officer

The author, G. E. Sterling, is Radio Inspector
and Examining Officer, Radio Division, U

Dept of Commecrce. ‘The book hus been edlted
in Jdetail by Robert §. Kruse for five years
Technical f£ditor of (ST, the Magazine of the
Radio Relay League. L\lany other experts as-

sisted them.

. Elementary Electric-
16 Chapters Cover: fiy o Magnetiom;
Motors and Generators; Storage Batteries and
Charging Circuits; The Vacuum Tube; Circuils
me]oyed in Vacuum Tube Transmitters; Modu-
lating Systems; Wavemeters; Piezo- Llectrlc Os-
cillators; Wave Traps; Marine Vacuum Tube
Transmitters; Radio Broadcasting Iquipment;
Arc Transmitters; Spark Transmitters; Com-
mercial Radio Receivers; Radio Beacons and Di.
rection Jinders; Radio Laws and Regulations;
Handling and Abstracting Traffic.

Ncw Informazfion never before availahle

such as a complete de-
scription of the Western Electric 5-Kilowatt
Broadcasting Transmitter; description and cir-
cuit diagram of Western Electric Superhetero-

dyne Radio Receiving Outfit type 6004-C; Navy
Standard 2-Kilowatt Spark Transmitter; etc.;
etc. LEvery detail up to the minute.

Free Examination

*The Radio Manual’’ has just been published. Nearly

700 pages. Profusely illustrated. Bound in Filexible
Trabrikeid. The coupon brings the volume for free ex-
amination, If vou do not agree that it is the best

TRadie book you have seen, return it and owe nothing.
If you keep it, send the price of $6.00 within ten days.

Order on This Coupon

D. Van Nostrand Co., Inc.,

8 Warren St.,, New York
“end me THE RADIO MANUAL for examina-
tion. Within ten days after receipt I will either
return the volume or send you $6.00, the price
in full. (Radio News 6-29)

& No.

St.

City and State .

Please scy you

“I climbed a mountain once,” tell
him, “and it knocked my wind.”

“Sure, great altitude causes shortness of
breath and hurried heart action in most
people. DBut these passenger ships will not
fly at great altitudes. We probably aver-
age between 2,000 and 5,000 feet, and seldom
would need to go as high as 10,000 in the
Fast or Middle West. Sometimes in the
West the ships have to climb to 15,000 feet
to get over mountains, but that’s not ex-
cessive. In general we don’t fly higher than
is necessary for safets.”

“Somebody told me the air pockets would
make me sick,” you insist.

“Well, even if you're one of the one per
cent that get sick, you'll never be bothered
on a quiet day like this. The air is very
smooth now. Air pockets are only upward
and downward currents of air. They make
what we call bumps. When it’s gusty there
are a lot of bumps. But they're not un-
pleasant as a rule. They make the ship rise
and fall suddenly and roll from side to side.
Experiments are being made with the gyro-
scope to stop rolling. If that doesn’t work,
Lufthansa is trying a system we may adopt.
There’s a tube at each chair, which you
grab up and suck if vou begin to feel rocky.
It gives off fumes of oxygen and cinnamon.
They quiet the nerves of the diaphragm.”

“Well, T have read,” you admit reluctantly,
“that airsickness at its worst isn’t as bad
as seasickness. And that one of the reasons
the London-Continental lines were heavily
patronized from the beginning is that trav-
elers can thus avoid the Channel boat cross-
ing.”

“Reminds me of my old friend, Charley
Niles,” savs the pilot. “You may or may
not remember Charley, but he was one ot
the greatest fivers in the early days. Fifteen
vears ago I stood beside General lL.eonard
Wood as he watched Charley put on an ex-
hibition. Moisant, the famous French builder,
was explaining Charley’s maneuvers to
Wood. The old general looked puzzled and
skeptical—this was just a few months be-
fore the World War, mind you. Flying up-
side down and looping were the daredevil
stunts of those days, and how Charley loved
’em! He came down O. K. The open ex-
haust had shot muck all over his freckles
and his red hair. While I helped him un-
strap he suddenly caught sight of a fellow
all alone in a motorboat that was getting
quite a tossing out in New York Bay. “Gee,
said Charley, ‘that fellow’s got spunk! I'd
hate to be out there. T’d be sick as a dog to

my stomach?”

you

You are amazed to hear this young-
looking pilot talking of things so ancient:
‘“Why, vou secem to be just a bov. You
don’t mean to say you were flving fifteen
vears ago.”

“Just learning,” he grins. “I flew all
through the war, and in the air mail up to
the time I got this job. As a matter of
fact our company won’t hire pilots who have
had less than ten vears’ experience. I guess
there isn’t a carrier in the country who'll
take on a man who has had less than 1,000
hours.”

GO ANYWHERE YOU WANT BY AIR

The pilot saunters away and vou settle
back feeling mmuch safer. You find an in-
dividual ash tray beside your chair; every
little appointment, in fact, that vow’d have
on a fine pullman. You move about the
cabin at will; there is a washroom and toilet
in the rcar. i
in RADIO
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If you are in the South on the Pan-
American lines you will find the cabin fin-
ished by interior decorators to complenent
the semi-tropics: wicker chairs, palm fronds,
ceilings donc in delicate opalescent tints as
if reflecting the shimmering blue and laven-
der Gulf Stream. On northern runs in
winter—DBoeing, NAT, Universal, and any
of the others—your cabin will be hcated.
You will be in an overstuffed chair, with
bright reading lights for the dark hours
and more than the comforts of home.

You'll be sorely tempted to nap—as some
of the old hands are doing. But this first
trip is too interesting to waste. You stare
down upon the landscape with fascinated
emotions and realize that in an hour vouw've
suddenly acquired a better sense of phvsical
geography than all the relief maps in your
old school books ever gave vou. You trace
coast lines and you look down upon the
beds of rivers and harbors and roadsteads
forty to a hundred feet below the surface
of the water. In the South you may spot
a shark any moment. Presently you ring
for the steward and ask him whether he has
a general air timetable—vowd like to see
the extent of this service vou are employing
today for the first time. He brings vou a
fat folder.

You heft it with astonishment—then run
over its pages with even greater astonish-
ment. You will find chummy little footnotes
that you’ve always associated with suburban
railroad timetables: “F—Stops on signal
only” “Daily except Mondays and days
after holidays,” “Twelve-o’clock run omitted
on Sundays,” and the like.

You glance at a map attached to the
booklet and suddenly appreciate the new
destiny the air age holds for certain Ameri-
can cities whose strategic location gives
them dominion over vast territories—Chi-
cago, Kansas City, Evansville, Salt ILalke
City, Tos Angeles, Seattle, Dallas, Albany,
Cleveland, Hartford, Miami, Atlanta, and
Tueson.

You have done a good deal of rail travel-
ing in your day, so yvou pick through the
timetables at random to make comparisonss:
Denver to Los Angeles is nine hours, by
Western Air Fxpress; Kansas City to Los
Angeles is twelve. You can fly from St.
Louis to St. Paul over the Universal Lines
this spring in less than seven hours. The
train would take vou there in seventeen. You
will be able to fly from Los Angeles to
Seattle in fourteen hours on the Pacific Air
Transport lines; it would take you nearly
forty hours by train. So you can skip
around the country: New Orleans to Hous-
ton in less than four hours. Louisville to
Bvansville in an hour and a quarter. Nash-
ville to Atlanta in less than three. If vou
are in Cuba and have business in Porto Rico
vou can fly it in six hours, whereas hereto-
fore you would have to go back to New
York and reship to Porto Rico; time, two
weeks or more.

But these are just statistics and theyv bore
vou after a while. This timetable has
proved to you that you can go nearly any-
where you want by air, about three times
faster than by train.

Presently one of the friendly pilots comes
down. You try to assume the offhand man-
ner of a veteran as you hail him: “Captain,
arc we going to land on time?”

“About twenty minutes ahead of time,”
he smiles: “We’ve had the heneﬁt of a lively
tail wind all the way.”

NEWS
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“0Of course it's a nice, clear day—"

begin  deprecatingly.

This seemis to be a sort of amiable red
flag to the pilot, who lingers, eager to talk
to vou. Bright, smart fellows in their own
right, and full of intevesting anecdotes of
their barnstorming days, the transport pilots
vou will encounter in yvour airv travels this
vear will be salesmen of air-mindedness,
under instruction from their companies to be
informative as well as courteous. Steeped
in the lore of the air and airways, they
will in addition be supplied with statistics.
Too, they've led a lonely life thus far, these
voung men—in mail planes on dark, stormy
nights over the Alleghenies, with only the
sacks for company; in snowy twilights over
the Rockies; on hot days over the south-
western deserts. They will be glad of your
company and your questions. So don’t be
surprised because you've provoked your
pilot into a speech:

you

A GOOD RECORD FOR THE MAILS

“Flving has heen libeled a lot,” he smiles.
“There are many pecople who've been led to
believe that planes must stay in the hangars
if there’s a stray cloud around. But did you
happen to read in the papers last February
what happened in Germany? Some North
Sea islands were cut off by gales and bliz-
zards and seas that were too much for ship-
ping. The inhabitants were going hungry.
T.ufthansa heard about it and sent planes.
The pilots dropped food and supplies by
parachutes becanse most of the islands were
too small and rough for them to set their
ships in.”

“DBut  certainly  plane scrvice
regular vet as train service?”

“Planes of course can’t go out in some
weather that doesn't stop the trains, vet in
1927 the air mail planes completed ninety-
five per cent of their scheduled flights. Not
bad? And I remember a comparison that
somehody made a few yvears ago, when
planes and engines weren’t as good as they
are now. The planes made a six per cent
better ‘on time’ record than the trains.

“Something funny along this line hap-
pened last December. I was in Washington
at the International Civil A&ronautics Con-
ference, which was timed with the twenty-
fifth anniversary of the Wrights’ first flight.
A couple of hundred aviation chiefs from all
over the world werc sitting in the Chamber
of Couuuverce building waiting for Ovville
Wright to show up. He was to be the guest
of honor, you know. He was due at ten, but
there wasn’t any sign of him and everybody
wondered where he was, because the weather
was O. K.

“After a while Mr. MacCraclken—and just
tet me tell vou now, that’s the man who is
more responsible than anyone else in the

isn't as

country for the fine passenger service you're
getting today—got up. Somebody had just
handed him a telegram. He vead it, then
told us:

“‘Im sorry, but Mr. Wright will be de-
laved four hours. The train he is on is
stalled near Baltimore.

FOG IS THE GREATEST ENEMY

“Mr. MacCracken looked at everybody.
Then all of a sudden he grinned—that ex-
plosive grin of his that makes you expect to
sce his teeth fly out. Well, evervbody
grinned back—and you could hear a chuckle
running all around the hall.

“Saturday night everyhody piled on the
boat and went down the Potomac on the way
to Kitty Hawk for the final ceremonies. We
were due at Norfolk at seven in the morn-
ing. At eleven o’clock we were still poking
around Hampton Roads, lost in the fog. 1
was standing near Mr. Wright on deck. I
heard him say, kind of gently:

“‘It seems that airplanes are not the only
things delayed by fog.”

“l guess that reproach was many vears
in the making,” vou smile. “But fog is the
airplane’s greatest enemy?”

“Yes. But we've a good chance of beating
it eventually.”

“What’s being done to beat it?”

“The government, and many private com-
panies, are conducting all kinds of experi-
nients. Neon lights, buried under iron grilles
on landing fields. Theoretically they are
visible for many miles through fog. Radio
beacons that will draw a pilot in a bee line
for his field, while a new kind of altimeter
tells him exactly how high he is above the
ground, not above sea level, every instant.
Then Jimmy Doolittle is making exhaustive
blind flying tests for the Guggenheim Fund.
Believe me, before long we’'ll be flving and
landing with perfect safety, fog or no fog.”

The pilot goes forward to the flying com-
partment. We're certainly on the threshold
of a great age, vou tell yourself, and you
can fecl your blood pounding to the thrill
of it.

The next thing you know yvou are sitting
bolt upright with a startled impression of
landscape rushing past the windows. Good
lord, what has happened? Then you grin
sheepishly—you are landing. You must have
dozed off. .

When you step out at the journey’s end
vou will find the two smiling pilots, in their
smart uniforms, waiting to shake hands with
vou. You assure them that you've never
enjoyed anything so much in your life—and
vou add, looking at your watch, that you
never found anything so valuable in point
of time.

“I'm going back in a day or two,” vou tell
them, “—by air!”

Making the New Short-Waver “Perk”

(Continued from page 1089)

at right angles to each other. This will
minimize the possibility of direct inductive
feed-back, producing oscillation in the first
audio stages, with whistles and howls.

If the plug-in coils are of the tube-base
type. be sure the coil terminals in the base
pins are well soldered and are making con-
tuct. This is another of the most common
diiculties  encountered by amateur con-
structors and, no doubt, accounts for a
goodly share of short-wave grief. It can
readily be seen that a poorly-soldered tick-
ler terminal will cause a lack of regenera-
tion, and yet evade detection unless care-

Please

fully checked. However, this is true only
when working with the tube-base type of
coil; terminals on the more conventional
types of short-wave coil (employing mini-
ature plugs and jacks) can be checked with-
out difficulty.

A TESTING LAYOUT

An occasion may arise whereby a defect-
ive component causes a lack of results. For
this reason, it is alwavs advisable to test
all parts before incorporating them into a
receiver. A simple and reliable checker
comprises a voltmeter and a battery wired
in series, to indicate whether there is con-
say you
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Tone
Quality-
Sensitivity
VolumeyClarity
e, x:ﬁi/

" RadioTitbes

F you’re tone CONSCLOUS

you'll sense the finer,
purer tone quality that
CeCo’s provide..:the greater
sensitivity they give the set
...the greater volume with-
out distortion they afford.

What you will discover also
(after you’ve enjoyed them
clear to the end of their
long, useful life) is the
many extra months of per-
fect service CeCo’s provide.

Hear a set of CeCo Tubes
today—most good dealers
have them.

Listen to the sparkling program of
music and comedy by the CeCo
Couriers Monday Evenings—
8:30 Eastern Daylight Saving time
over WOR and the Columbia
Broadcasting System.

CECO MANUFACTURING CO., INC.
PROVIDENCE, R.1.

Used By Millions
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A RADIO
MYSTERY

Forfouryears orso,we have been experiment-
ing with a device to improve radio reception,
Our innumerable testsshow, yes prove, that
our device has real merit—that it “sweetens™
music and the speaking voice, that it stops
much, ifnot all, of the ordinary static —that
it increases selectivity—that it sharpens DX
reception very perceptibly.

But we are not satisfied

Howeverconclusive ourowntestsseem,weare
notsatisfied. We want to find out what happens

whenyoutryourdevice—wewantto knowhow

much you can better yourradio performance.
For want of a bettername, we
eall our device a“static filter”.
Perhaps“Super tone” more ac-
curately de- seribes its per-
formance. Anyway the price is only $2.25—
a very nominal price, if even a small part of-
your static interference and noise is elimina-
ted. And you run no risk —for we positively
guarantee our “Supertone”deviceto passyour
tests, or we refund your money in full.

Unusually explicit directions accompany
every “Filter”,and it is easy to install and
adjust. Send your $2.25 today. We will greatly
value your judgment.

Wi n‘reoupAN\{

Makers of Dim-a-lite and AC Voltage Regulators

5221 Greene St. Philadelphia, Pa.
PIIIBPIIIIIIIIIIIIIIIIIZID

— a clever invention
that saves cigarettes
UST touch the Tbutton on the

EJECTOR and there’s your cigar-
ette—clean, quick, fresh and inviting.
Stops muss, fuss and bother of tobacco
filled pockets. Lliminates the waste of
] crushed cigarettes and saves its cost in

2 short time.
EJECTOR is the only common sense and
practical device built for smokers’ con-

venience.  Substantial construction and
finished in elegance to suit the most
fastidious. Sold By All Live Dealers,

Unconditionally guaranteed to give full
satisfaction or money refunded,

Send $1.50 for Model “C”
Other models $3.00, $4.00 and $6.00

THE LYONS MANUFACTURING CO.
Carmel,

Dept. J, Mt. Conn.

< s
The Perfect One Hand

CIGARETTE CASE

AERO-CALL
Factory - Built, Short -
Wave Cenverter, Filtered-
Shielded. Plugs Inte Any
Radio Set. Tweo Mogl%ls,

Loooan sy .
Write for literature

= - AERO PRODUCTS, 1ne.
Ave., Dept. 169, Chicage, 1II.

Ravenswood

Insure your copy teaching you each month. Sub-
scribe to RADIO NEWS—3$2.50 a year. Experi-
menter Publishing Co., 230 Fifth Ave, N. Y. C.

Please say you

tinuity or an “open” in a component; such
a tester is illustrated in Fig. A. The meter
suggested for “B” battery testing in this
article will do in conjunction with 4 45-
volt “B” battery; the combination of. these
two will test the workahility of any part in
a short-wave receiver (or, for that matter,
in a broadcast set).

When testing the windings of an audio-
frequency transformer, a reading should be
obtained; if the meter does not register,
it proves that either one of the coil ter-
minals is open or the winding is burnt out.
The primary of a transformer is tested by
placing the test leads across transformer
posts “P” and “B-”; the secondary, “G”
and “F—".

IMixed, by-pass and variable condensecrs
should give no meter readings; those that
do are short-circuited and may be considered
worthless—except in the case of the vari-
able type. In this a defective plate which
makes contact with another may be located
and straightened.

Placing the test leads across a coil wind-
ing should produce a reading; lack of the
latter indicates an open circuit. This ap-
plies, as well, to the radio-frequency choke
coil.

It would be well to remember that lack
of regeneration, the “bogey” of the short-
wave experimenter, can be traced to a lim-
ited number of faults. Incorrect wiring in
the plate circuit, such as a defective ter-
minal or a reversed winding on ihe tickler
coil; insuflicient “B” voltage on the detector
plate or a defect in this connection; insuffi-
cient coupling between the grid and tickler
coils (due to resistance too high or capacity
too low in the plate return; or to tickler
windings too few or spaced too far from
the grid coil); a defective tube, which may
light, but give insufficient emission for the
plate current; a short-circuit in the regen-
eration-control condenser, or an open cir-
cuit in the headset; all are to be guarded
against. Any one of these defects will pre-
vent regeneration; on the other hand, if all
these factors are correct, the recciver maust
oscillate and, if it does so, it is functioning,
no matter how disappointing reception may

be.

SOME SHORT-WAVE CIRCUITS

Undoubtedly, one of the most important
requisites in short-wave trouble-shooting is
an understanding of the circuit being used
and the how-and-why of its components.
For this reason, several schematic diagrams
of typical short-wave circuits most com-
monly used today are reproduced here. In
Fig. 1 we have a basic circuit of the sim-
plest imaginable regenerative type, with the
aerial coupled directly to the grid tuning
coil S by means of the condenser C3; which
may be a three- or five-plate midget con-
denser, or nothing more than two opposed
small strips of metal; to be specific, its
capacity should be somewhere about .000015-
mf.  Any value much greater than that
should not be used.

The wavelength range of this set depends
on the size of the grid coil and the capacity
of the tuning condenser C1 which, in one
popular model of this particular receiver
(the “Junk-Box”), has a capacity of only
-000032-mf. Regeneration is made possible
by the tickler coil T, connected in series
with the plate circuit elements, and is con-
trolled by the other variable midget con-
denser C2, which here has the same capacity

(Continued on opposite page)
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| Positively Eliminates
Hums,Line Noises,etc. 1§
Greater Volume and
Clarity Guaranteed

WNon-acid and noiseless. Ail detector and Intermediate
voltages plainly marked. Simpler to hook up than dry
cells, Operates 1 to 12 tubes. If not thoroughly satis-
ficd retwrn after using 30 days for complete refund.
Guaranteed further 2 years. For 110-120 volts A.C. 25
to 60 cyele current, 90 volts, 812 75; 11214, 515.25:
135, $17.50; 157 34, $19.50; 180, $24.00; 20274, $26.00

Also built for D.C. eurrent 110 and 32 volts at only
L $3.00 additional, any size above. Ample stocks—same
day shipments. Simply sav—ship C.0.D. or write for
my fnteresting literature, testimonials. ete.

B. HAWLEY SMITH
334 Washington Avenue, Danbury, Cong.

U.S.A 8

Complete Stock of
Silver-Marshall Parts

Including
No. 730 “Round-the-World” 4
We are authorized jobbers of Siiver-
Marshall apparatus. Complete stock on
hand at all times. Special prices on
No. 730 Short Wave Receiver.

1929 Catalog—FREE
Includes description and lists complete
parts for New H. F. L. Special Shield-
Grid Nine, Madison-Moore A C,”” New
Thordarson Power Amplifier, World’s
finest Dynamic Speaker.

Discounts jor Set Builders

et CHI-RAD e
CHICAGO RADIO
APPARATUS CO.

415 S. Dearborn St., Dept. RN
CHICAGO

5 COILS

The ©Only Set with Wave-
length Range- (5 to 550 Meters
First time cffered! New 1929
model—comnletely assembled;
can be used on any set; huilt in beautiful mahogany
finished metal cabinet. ~ Highest efficiency at amaz-
ingly low price,  Gets programs broadeast on short
waves by many powertul stations throughout America

and Turope. It your dealer cannot supply you, send
meney order direet and we will ship at once. Guar-
anteed.  (When ordering unit, be sure to specify

whether it is to be used on AC or DO set.)

DRESNER RADIO MANUFACTURING CORP.
640 Southern Bivd., Dept. R-6, New York, N. Y.

Improve your reception with the

Carborundum Detector

Reg. T S. Pat. Of.
Now 1t’s Adjustable—used by noted circuit designers
THE CARBORUNDUM COMPANY
Dept. D-1{ Niagara Falls, N. Y.

7 TUBE SUPERPHONIC RADIO $16.95

An amazing value that can’t be beat! Latest 7 tube tuned
radie. freguency circuit. Send for ceomplete descriptive

circular.
- RADIO EQUIPMENT cCoO.
4611 N. Clark St., Dept. 12-F, Chicage

RADIO NEWS
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Send for This

We have a new illus-
trated catalog showing
our up - to - the - minute
stock of kits, parts and
sets — everything you

An

Dept. “B-8,” Chicago, IlL

WedreAerial

aerial that
canbeattached
in 10 minutes

want in radio—all at
dealers’ wholesale prices. — without
Write today for Catalog climbing on
“B-8.” the roof.
Write today
ALLIED RADIO for Hetails
CORPORATION and price.
i W, Lake St The Arc-Aerial, Inc.

outside

Power Amplifiers

The General Ambplifier Company
speclalizes in  the design and
manufacture of power ampiifiers.
All devices possess unusually good
frequency characteristics due to
advance engineering design.
Models range from those capable
of delivering 25 watts of undls-
torted energy to the sncakgr, o
amplifiers having a single UX250
power tube in the output stage,
Your problems regarding Dower
amplification are solicited. DBui-
letin A will be sent on request,

GENERAL AMPLIFIER CO.
27 Commertial Avenue

Moisture-Proof Extension Cords

BLimbach Extension Cords permit
the Loud Speaker to be moved to
any reom in the house. Attaches
instantly. Instali a Lirnbach Cord |
and put an end to distortion so

often due to badly insulated cords. |
Your neighborhood dealer has these
stzes in siock: 10-20-30-40-50-100
toot Icngths. Send for Catalog.

wave, etc.

now.

07

SEND FOR NEW
RADIO BOOK

|| All the new hook-ups.
Parts, supplies, A.C.
sets, television, short

Write for free copy

aianik

LESS STATIC

request.
PRICE $5.00

RADIO'S

A.C.
cabinets,
accessories
PRICES.
FRELE on

SEND NOW
for
New 1929
WESTERN
CATALOG
LATEST and FINEST.I
natfonally known
sets, consoles,
speakers and
at LOWEST
Catalog sent
WESTERN
MFG.

RADIO NEWS
readers carefully scan
the RADIO DIREC-
TORY every month.

Your product here,
at the lowest cost in
the world's largest and
most widely read radio
magazine.

Green Bay, Wisconsin Cambridge, Mass. zgfv.ﬂa'\lgtﬂsaﬂmg gg;k 11H Canal Sta., Chicago
Loveless Antenna
DISTANCE - VOLUME - TONE 200,000 (7?18 C.R.LEUTZ, Ixc.

Radio

PACENT

Sup er
Phonovox

THE WORLD'S LEADING
ELECTRIC PICK-UP
PACENT ELECTRIC CO,,Inc.

Literature on

Long Island City, N. Y.

Receivers

“SEVEN SEAS”
“SILVER GHOST"
“PHANTOM”

request

91 Seventh Avenue. New York '

RADIOS HALLMARK

OF QUALITY

i —

YmO~30 -omEor
<=M D> < =nm={>mID

Dealers. write for catalog,

WwW. C. BRAUN CO.
| 5524 Monroe St., Chicago

C.0.D._or check with order RADIO
Deaters’ dlscount .
LOVELESS ANTENNA. INC. 128 W. Lake St,
Box T Bath, N. Y. Dept. RNCG Chicago
]

MANUFACTURLR OF

vS@““”'

HIGH CRADE maDid PARTS

USED BY LEADING SET
MAMUFACTURERS AMD SPEC-
IFIED IM ALL THE BEST CIRCUNTS
WRITE FOR CATALOG
DE-JUR AMSCO CORP

BRODME ANE LAFAYETTE 575
HEW TORK EITY

Rate per Issue—
| $25.00
0

No order for less I Wh0|esa|e TU BADAPTA
than three insertions for Better Prolongs
accepted. SEclAfIﬁongthom- TONE ey VG ENor

plete bl‘,;ok orl‘xl;‘u?‘z}{y ‘. Power Tube

. . known Parts, Kits, Cabi- r Actual tests

b & Write for Information nets, Consoles, Spealcers, show  that  two
Power Units, Sets, ete tubes in parallel

All at lowest wholesale almost double the

RADIO NEWS prices. Qulck service on plate current. This

all your needs. Write eliminates distortion and blasting,

230 Fifth Ave.,
New. York City

now, it is FREE—

Setbuilders Supply Co.
1319 Romberg Bldg., Chicago

LYNCH

FREE

and enables dynamic speakers to
give amazing results. Write for
folder.

ARTHUR H. LYNCH. INC.
1775 Broadway New York

The Rapio DIRECTORY is your buying guide. Space permits display of
only one product at a time. Write advertisers for complete catalogue.

(Continued from oppozite pagye)
as Cl. Five plug-in coils wound on tube
bases are used with this receiver to cover
the wave band from 20 to 110 meters.

Rather than the beginner chance prob-
lematical results, it was reconmended that
the radio-frequency choke-coil 1.2 be pur-
chased; this may be a Ilammarlund, Na-
tional, Pilot, Aero, or Silver-Marshall, as
each of these firms makes an excellent choke
coil especially designed for short-wave work.
While the grid condenser Ct may be of
the .00025-mf. type used with broadcast sets,
one having a capacity of .0001-mf. is rec-
ommended for high-frequency work; th-
grid leak may be anything from 3 to 5
megohms, depending on the oscillation char-
acteristics of the detector tube. Try several
grid leaks, and be sure that you have a
good one; a higher value may be used on
feeble signals.  An old grid leak may often
be defective.

In Fig. 2 we have a cirveuit sinilar to
that of Fig. 1: except that the experimenter
has the choice of coupling the grid either
directly to the antenna through the con-
denser Ct, or inductively through the pri-
mary winding. The latter method may be
used where a long aerial is employed for
the short waves as well as for the recep-
tion of long-wave broadeast frequencies.
This circuit, however, is not recommended

Pleas

for broadcast reception, because of the an-
noyance it will cause to neighboring listen-
ers; in addition to this, its condensers are
too small for good broadcast reception.

THE R.F. STAGE

The receivers mentioned above have the
disadvantage of “dead-spot” tuning; that
is, there may Dbe points on the dial where
the recciver will fail to oscillate, in spite
of its efficiency, and the correctness of the
circuit. This condition is one which simply
must be tolerated in this particular type of
recciver, where
the antenna s

indicated in Fig. 3. A 201 tube will not
operate satisfactorily here on short waves.

The untuned stage of radio-frequency am-
plification serves to ecliminate “dead-spot”
tuning, as well as to increase the sensitivity
of the receiver to some extent. 'I'he screen-
grid tube when incorporated in such a stage
may be used without shielding, but should
be well by-passed; as indicated by the con-
densers C5 and C6, which have a capacity
of .01-mf. each. These condensers are
highly important and must not be omitted.

(Continued on paye 1136)

coupled to the
detector; it can-

AERIAL

not be corrected ol f-
unless a screen- G
grid (222-type) :
tube is added as

i R
b i+
L

\2l

P

Fig. 1

The simplest short-
ware receiver; al-
most  fool-proof if
built according to di-
rections, but not
suited to some neigh-
borhoods.

B~ B+DET’

¢ say you saw it in
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HAMMARLUND
Knock-Down

Aluminum Shields

Why make shields for vour
receiver or laboratory ap-
paratus, when you get these

roomy, finely made Hammarlund
Aluminum Shields all ready for
instant assembly?
The sides are held together by slid-
ing corner pieces which make positive
contact, and reducing eddy-current
losses to a minimum.
Two sizes: 6”x8"x333” high and 6"x7"x
6” high. Also Model “HQS”, 33;"x8Y;"x

514" high, with one or two compartments.

If your dealer can’t supply you, write to us.
Write Dept. RN6 for Descriptive Folder.

HAMMARLUND MFG. CO.
424-438 W. 33rd St. New York

Forv Bettor Radior
ammariund

PRECIS/ION

PRODUCTS

1007 VOLTAGE

PLUS 5 EXCLUSIVE FEATURES

1. Double Saocket Outlet for A.C.
Set and lynamic Speaker or
for A and B Eliminators.

2. Antenna and ground con-
nections.

3. Line Switeh.

4. Kuse protection of entire set.

5. Perfect Link between your

Set and light socket.
X-L LINK

FEliminates all irregularity in line
voltage—the bane of A.C. recep-
tion.  With the X-L Link vour
tubes last full life and give
maxinum  service be-
cause they are pro-
tected from the de-
structive eftect of high

voltage tluctuations
which weaken or burn
out the filament. Re-
ception is smooth and
clear without strain er
distortion.

No complicated connections—one wire operates everyihing
including ground and antenna. Perfect. unfailing control
of line voltage surges that gives you full reception value.
Install an X-L Link and note the difterence in tube
performance. At your dealer or postbaid on receipt of
price. Write for FREE folder.

Also Manufacturers of X-L Variodensers and Push-Pgsts.

List
Price
$5.75

Factory to you. Save 50%
.. latest AC Electric or %at-
tery Radio. Free return
privilege.
Bigchoice
" of cabinets

fo's most amazing bargains dlrect
E:Idd relluble maker. Don’t buy unless 30 dnys
use proves entire outfit unbenuble at 2 to 3 times
the price, for tone, selectivity, distance, volume.

Cn(n!ok and BI PECIAL OFFER

F WEST B LB RHbRATION
r ee 404- UJ

Bl

t0
User
ents

9th Successful Year
Bidg-, 1, 0.
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Making The New Short-Waver ¢“Perk”

(Continued from page 1135)

Another departure in this receiver is the
variable resistor emploved in series with
the “B4-” lead to control regeneration; this

| component also must be by-passed, as shown

in the illustration at C4. 'The antenna re-
sistor or choke, L1, may lhave a resistance
value anvwhere

lead or component by a section of the shield.
The latter, especially, should be carefully
avoided when constructing the receiver.
Other than the stage of tuned radio-fre-
quency amplification, the circuit does not
differ from a simple regenerative one.

from 50,000 to
LONG  SHORT .
100,000 ohmis, or AERIAL  AERIAL :
an inductance 2 !
from 21, milli- 5= | 12
henries up; its i« ] » I .
exact value is not { l [i
important, but it i i P i
SECONDARY] X | == N &
1 | 4]
AT A T | 1 -
| LF 5 =
Fig. 2 { i g
The “Wasp” circuit, PRIMARY } [ 1 ?
a trifle more elabor- ; ! R
ate, offers a choice b -3
of aerial couplings L
and greater co.utrol S B P
o+ c’:g::’i:"",““”” GROUND  A+B-  A- Be45V, B+AMPLIFIER

must not introduce any noticeable capacity
into the antenna. The voltage on the plate of
the screen-grid tube should not be less than
185; otherwise results will be poor. Troubles
developing in such a receiver should be
sought for just as in the simple regenerative
type; except for the screen-grid stage, which
really includes nothing to develop trouble

DO NOT EXPECT TOO MUCH

One of the illustrations of this article
shows a bank of short-wave receivers em-
ploved by the Radio Corporation of Amer-
ica at its Riverhead (Long Island) trans-
oceanic¢ receiving station. This rack, com-
prising three or four receivers, cost many

thousands of dol-

lars and is con-

sidered the last

r—
—

word in short-

1 _[R.F. CHOKE wave reception.

CAP

3 It is safe to say

-

that no engineer-

outpur || ing ability nor

AT GG e

R2

ANTENNA

ARAA
WA

Fig. 3

SECONDARY
-

c5 C6

IMPEDANCE
UNIT

o
B+
45V,

B+
135v

] GROUND |

The introduction of
the wntined scrcen-
grid stage gives am-
plification and. pre-
vents radiation also:

sw /L

A-B-
C+

Bt

but the tube. The latter is of a type which
may be rejuvenated if necessary.

An improvement on the last circuit is
shown in Fig. 4, wherein the screen-grid
input circuit is tuned; thus greatly increas-
ing the sensitivity of the cirenit. This type
of receiver requires complete extcrnal and
interstage shielding: otherwise results will
be very poor and tuning extremely difficult.
Other troubling factors which may be found
in _this type of receiver

money was spared in the effort to produce
receivers offering the maximum assurance
of consistent transoceanic work. Each
shielded stage is given the space of a good
broadcast receiver; 210 power tubes are
used where the home-built set has 199°s or
201A's—and vet even one of these super-
sets cannot always insure twenty-four-hour
service, every minute of the day, every day
of the year!

are the reversal of the

. || | AERIAL
“C” battery in the !I ,~ PERMANENT PRIMARY
screen-grid stage, and || / {PLUG-IN SECONDARY
the unwanted short-
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work; tuned screen-grid i
R.F. amplification. It must i
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TRTAD brings you a definite, well-planned
policy of sales cooperation. Unequalled quality,
a continuous supply, prompt deliveries, close fac-
tory contact—in short, every possible bit of assist-
ance will be yours. A tremendous advertising,
radio and publicity campaign has been launched
that will make Triad the world’s most popular
tube. Tie-up material will be provided to each
dealer in any quantity desired. And there is a
generous profit margin with Triad—one that will
bring real satisfaction to you with every sale. A
greater tube business with greater profits is wait-
ing for you in 1929 with Triad. Write or wire
now for the special sales and merchandising
proposition we have arranged for you!

The Triad Line— Complete!

A complete line of A. C. tubes is
included in the Triad line—also D. C.
types, Special Purpose tubes and
Television and Photo Electric Cells.
The Triad Linc enables you to meet
your customer’s demand instantly—
and Triad quality assures ahsolute
satisfaction with every sale.

The TRIADORS will broadcast
a popular program every week
over a national network. This
selling cooperation will mean «
steady consumer demand for

Triad Tubes.

. / |u~ll")‘i‘(‘);L w
o %gts‘

NEWSPAPER AND MACAZINE
ADVERTISEMENTS

DEesLer’s HELPS

TRIAD MANUFACTURING CO., Inc.

Triad Publicity

Broadcastmg: Fifty-two weeks of hroadcasting over a
national network, have been arranged. A famous orchestra,
stars of the stage and concert world, elaborate presentations
of varied nature—all these and many other features will
sell Triad Tubes in the homes of every radio owner.

Newspapers and Magasines: Ap exiensive national
newspaper and magazine campaign will keep the Triad line
constantly before the reading millions in 1929 and 1930.
This powerful advertising, together with interesting pub-
licity items will aid materially in building a steady con-
sumer demand.

Dealer HelpS-‘ Attractive window strips, fliers and
broadsides for counter or mailing purposes, plates and
matrixes for local advertising—these are only a few of the
many merchandising helps available to every Triad dealer.
Every possible aid will be extended in helping the indi-
vidual dealer to tie up with the national newspaper and
radio campaigns.

New! “Tube Insurance”

A certificate is enclosed with every Triad Tube,
guaranteeing thoroughly satisfactory service. Here is
a unique and valuable Triad merchandising feature!
It means satisfaction to both customer and dealer—
and a saving in the dealer’s selling time and expense.
Remember—only Triad offers “TUBE INSURANCE”.

displays.

—

wwWw americanradiohistorv com

chandising value.

“The Tube in the

Triangular Box”

The Triad box itself is of tremendous mer-
Its unique shape and
design lend themselves easily to spectacular
Your trade will soon learn to
“Ask for the tube in the triangular box.”

a PAWTUCKET

» R. L.
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This should be cspecially interesting to
those builders of the “Junk-Box” short-
wave receiver who wrile to tell us that,
after they have spent $2.50 for apparatus
and devoted an entire evening to assembling
the jigger, it failed to bring in London and
Australia; and so must be nothing short
of a fake! TFor these exacting readers, we
can but point to the photograph we have
reproduced and say “Go thou and do like-
wise.”

On thie other hand, really remarkable re-
sulls have been obtained from the little
sct by many constructors who are in favor-
able locations and do not suffer from local
interference. These results are possible
cven with simple apparatus under excep-
tional conditions; they are obtainable with
hetter apparatus in locations where the sig-
nal strength of distant stations is not as
great. The “Junk-Box” set was designed
to introduce the inquiring constructor to
the short waves with little or no cost to
hims it cannot be expected to give the first-
class results of a shielded set which has
screen-grid amplification.  The remarkable
results which many have obtained with it at
the first attempt have been a revelation to
them; but profieiency in operation on the
shorl waves comes only with practice.

OUTTA LUCK!

The majority of the indignant readers
who denounce short-waves as a fake, ete,
live in large cities or ncar broadcast sta-
tions, as their letters indieate. In most
cases Jocal interference and harmonies, es-
pecially with unshielded sets, prevent them
from getting the full benefit of their work;
while reception even from long-wave broad-
cast stations is uncertain for residents in
a district full of steel buildings. Even
for these untortunate listeners, however, a
short-wave recciver will prove when it is
in working order hy bringing in code mes-
sages—which are a source of great inter-
est to those set owners who have made the
small effort necessary to learn to read them

as well as the harmonics which we have
explained in many previous articles.

[f your short-wave sct receives code and
local short-wave hroadcasts (or, even, only
harmonies of long-wave stations), it is func-
tioning properly; its inability to pick up
distant and transoccanic broadcasts is in-
dicative of either unskillful operation or
a poor location. The former ecan be cor-
rected by infinitely careful tuning, learning
the characteristics of the set, and patience.
The latter trouble is an unfortunate stage
of aftairs in which nothing can be recom-
mended to the victim but resignation—or
moving.  Harmonics, with a high-grade
shielded set, may be overcome (if thev do
not come too close to the wave of a wanted
slation) by a wavetrap; similar to that used
with long-wave stations, except that its coils
and condenscrs are smaller.

The question arises “How am I to know
which of these two factors (location or
poor operation) is preventing me from
reaching out?” Perhaps ihe best method
is to obtain a calibrated wavemeter and,
with its aid, tune the receiver to a power-
ful distant station; this test should be car-
ried on over an extended period as, obvi-
ously, atmospheric conditions must be taken
into consideration. Also, if no success is
had on one station, try another. The con-
struction of a suitable wavemeter and its
calibration are described in the May issue
of Rabio News (page 1066) under the head-

1137

VOl 1 NO. 17

FEBRUARY, 1929

Y

SR

INTERFERENCE - e
CLUB:AID. TO
NEIGHBORHOOD
Best W/ay To Solve Nm:y
Reception
Problems

With thé emm to awaker public

= RADIO STATION
PLUS PRESS "AID
TO LOCAL CLUB
J.W. H.Weir of Pittshurgh
Press Fu DKA
Most Effective

e

ation. ‘This combinabion is 1mposis
Blo th beat and Pitishurgh through
KDKA and the Fittsburgh Fressis a

e ON. REQUEST

—
} AMAZING STORIES

has attained a very large eircuation, which in
itself indicates a demand on the part oi the
public for the very original type of stories
which it gives, Evexy story 1s by a good
writer. Every story is based to some extent
on natural science, giving it an_ educational
va]ue, yet \\nhout mmanmg its literary qual-
ity. The magazine is a model repertory of
short stories. A special department is devoted
to letters from readers with editorial com-
ments thereon. This is very popular with our
rcaders. Every story is illustrated.

On All Newsstands, or Write Direct fo

EXPERIMENTER PUBLISHING CO.
230 Fifth Avenue New York City

47'5
RAnST
7/ o)

Barawnk. the first and oldest radio
specialty house, offers you unusual(\
e

service this year. Bigger stocks,
quicker shipments, lower prices.
Deal with an old established, reliable gy
house. Get honest goods, honest service, N
honest prices. Barawik service makes you

more money. Send now for big new Catalog show=
ing lowest wholesale prices.

BARAWIK CO. St st

Mail This Coupon Now for Free Radio Guide

Insure your copy reaching you each month.

Experimenter Publishing Co.,

Subsc;’ibe to Radio News—$2.50 a year
230 Fifth Avenue, N, Y. C.

Plecse say you saw it in RADIG NEWS
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| "NEW
' NORDEN-HAUCK

 MODELS

ARE
NOW READY

Super Electrophonic
Shielded Super-10
Super Dynamic Speakers

Power Packs

Short-Wave Apparatus
Etc.

| Write Today for New Literature

NORDEN-HAUCK, Inc.
Engineers
Marine Building
Philadelphia, Pa.

TRADE-IN-SETS

Large assortment in stock of
nearly all standard makes

Electric Sets, Battery Sets, Table

and Console Models
All used, but in good working
condition

A few of our present offerings:
Atwater Kent

Model 10—3 Tube

Model 20—6 Tube .

Compact—5 Tube ..

Model 30—6 Tube

Model 35—6 Tube
Radiola

‘3A—4 Tube

20—5 Tube

25—6 Tube

Semi-portable—6 Tube ....

28—3 Tube
Freshman

I RIS A 5 R RaR R BGaR Bos R B O0E0 3806000

Franklyn Model—5 Tube ..

Masterpiece—6 Tube—1 Dial
Freed-Eisemann

NR 5—5 Tube

NR 76 Tube

10—5 Tube ...............
Crosley Bandbox—6 Tube

Atwater Kent Pooley Cabinets, arm-
chair model, Japanese Lacquered,
with speaker ........c....eieiii 2.50

Cone Speakers
Horn Speakers

Many more styles and makes in stock
All offerings subject to prior sale.

PEERLESS SERVICE CO.
91 Seventh Ave., New York,N.Y.

EXibe
RADIO BATTERIES
Manufactured by

THE ELECTRIC STORAGE BATTERY cCo.
Philadelphia

Please

ing “Wavemeter Hints for the Short-Wave
Listener.” Those who have no desire to
construct a wavemeter must be content with
whatever their operating technique, patience
and location can obtain for them. *

On the other hand, there is a class of
constructors who appreciate the fact that
when they are fortunate enough to be in
a good location and the receiver is working
cfficiently, and atmospherics are not trouble-
some, and they operate their receiver intelli-
gently—they may, if they have a certain
amount of luck, hear a foreign broadcast
station. If they are very lucky, they may
get it regularly. But the short-wave listener
must learn his trade, and know his set.

Room at the Top in Radio
(Continued from page 1078)

by the newspapers and magazines without
cost to Silver; simply because editors dis-
covered that if—in deference to what are
ordinarily considered good principles of
journalism—they omitted all mention of
manufacturers’ names in publishing these ar-
ticles, the articles thereby became much less
interesting to their readers.

But above all, Silver’s articles met the
final test that every editor always applies
to every contribution: “Is it news?” De-
cidedly, his articles were news, news that
the public wanted, and so Silver’s writings
became more and more in demand. With
a little publicity-seeking, Silver’s name might
have become much more of a household word
than it is, but he shunned the spotlight. Un-
like many another executive, his name has
seldom appeared in print except over tech-
nical articles, and until the issuance of the
R.C.A. license sent reporters scurrying for
“human-interest” stories and pictures, his
picture had been seldom published. It was
only with considerable effort that material
for this story could be drawn from him.

Silver maintains, and apparently with very
decided truth, that his success has not been
due to any divine inspiration, or any special
spark of genius. It has been due rather to
the fact that he paid no attention to the five
o’clock bell, but worked eight to twelve
hours per day for his employers—was often
sent home by them so that they could lock
up for the night—and eight to ten hours
more for himself. Few boys today have the
necessary energy and determination to do
this—perhaps for the same reason few of
them are as far ahead at the age of twenty-
six. And, if Silver is correct, then the
requisite for success for any boy seems to
be only the ability to be intensely interested
and curious; for if interested he will work
without thought of time, and if curious he
will surmount every obstacle to learn.

And, speaking of learning, in the early
days when Silver first studied radio there
were no radio engineering courses in any of
the colleges, and the path to knowledge was
a hard and original one. Had there been
radio correspondence courses such as there
are today, had there been radio engineering
college courses, it is difficult to estimate
how much faster this young man might have
developed.

Silver is a man who never tallks about his
past successes—he is always living for to-
morrow, working for the future. .\ thing
once done is no longer food for his active
mind—it is dead, to be put out of his thoughts
to leave his mind free for the future. But if

say yowu saw it in RADIO
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he will not consider what he has already ac-
complished, others can at least do so; and,
judging from his past performance, they
prophesy for this young man who has al-
ready reached what most men would call the
top of the ladder, a future of the most bril-
liant accomplishment. Fe has had but a few
years; give him a few more, and—but the
surprising thing is that almost any boy to-
day can do as much.

Making the Air Safe for
Traffic

(Continued from page 10G8)
notes that he is exactly on the course again.
He has been checking off his marker bea-
cons, and a glance at his wrist watch tells
him that he is making one hundred miles an
hour.

IN SAFETY

He whistles to himself with a feeling of
absolute security. He knows that he is en
route to his destination, following the short-
est possible line between the two flying
fields. He is at a safe altitude. Science has
conquered the menace of the clouds below
him. He cannot become lost, the possibility
of a forced landing is remote with his three-
engined plane and, if worst comes to worst,
he and his passengers have their life pre-
servers of the air.

COURSE ~,
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FIG.| a

Each loop has a divectional field at right angles

to the other; in the shaded lines between themn

where the two fields are of equal strength the
pilot finds his course laid out for him.

An hour and a half passes. His co-pilot
has been counting the marker beacons as
they flashed before him.

“Ten miles more,” he says.

The swing of the beacon becomes less pro-.
nounced. The white lines become shorter
and shorter. Suddenly they cease to move.
The plane is directly over the field! Radio-
telephone communication with the ground
determines the weather conditions below. If
the ceiling is above two hundred feet, the
plane bores through the clouds and comes in
to a conventional landing. If the ceiling is
very low, the radio altimeter is used and the
pilot knows exactly how far he is above
ground, to the foot almost. He circles the
field, coming down in a slow spiral. Red
boundary lights glim beneath him. He
straightens out into the wind, levels the
plane off. As it settles, he pulls the con-
trol wheel back to his chest. Deft aileron
control, with just the proper touch of the
rudder, keeps the plane steady, as it glides
in to a perfect three-point landing.

In our next flying story we shall tell you
how the radio altitneter, the companion in-
strument to the radio beacon, works.

NEIWS
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The “Explorer Eight”

(Continued from page 1098)

power-supply device which may be con-
structed to furnish the necessary “B” po-
tential to the receiver when the 171A tube is
used in the power oulput slage. These il-
lustrations ave sclf-explanatory; it being
necessary only to follow the layout and wir-
ing él’l'angements shown 1o obtain satisfac-
tory results.

In Fig. 2 the two condensers at the top
of the figure, which shunt the “B-4-45” and
“1135” terminals on the voltage divider
R18, though not shown™ as such, are con-
tained within the “B” block C16 and are
each of I1-mf. capacity.

When the “L45” power tube is used in
the “B” power-supply unit it will be neces-
sary to substitute for the line transformer
T5, one that will deliver greater voltage to
the rectifier unit. The S-M 327 power trans-
former will not oply prove satisfactory for
this purpose but in addition it will furnish
the necessary 2.5 volts for the filament of
the 245 tube, from its extra filiment wind-
ings.

So much of data and diagrams is avail-
able from manufacturers, concerning the
correet construction of a satisfactory high-
voltage “B” power-supply device, that in-
struclions governing its construction will
not be given here. Suflice it to say that, in
general, the circuit diagram will be similar
to that shown in Fig. 2. The only difference
will be in the electrical values of the various
parts employed, depending, of course, on
the maxinnum ountput value that is desired.

The several photographic illustrations ac-
companying were taken from the aulhor’s
later set-np, wherein the 145 tube was used,
together with an S-M 850 dynamic loud
speaker; the set being powered from a Na-
tional “B” supply unit and a Tobe “A” sup-
ply device.

In later issues some further suggestions
will be given for the constructor who de-
sires to increase sensitivity on weak DX sig-
nals by the use of a booster unit or tuned
aerial stage at the expense of an added con-
trol—as many may do, notwithstanding the
very high amplification and keen selectivity
already obtained with the fonr following
tuned stages. Some other optional changes
will be suggested as well; as, for instance, a
250-type amplifier, should the volume de-
sired be greater than that required for the
ordinary home.

LIST OF PARTS

The following were the components used
in the original receiver, here illustrated:
Two  Hanmmarlund “Battieship”  two-gang

eondenser units, type BSD 50, 0005-mf.

(C1-C2, C3-C4);

Two “Tinytobe” fixed condensers, one .00025-
mf. (C5), one .001-mf. (C6);

Six Tobe by-pass condensers, type No. 300,
1-mf. (C7, 8, 9, 10, 11, 12);

Three Tobe by-pass econdensers, 0.1-mf.
(C13, 14, 15);

Four Aero “Universal” R.F. transformers,
type U4 (T1, T2, T3, T4);

One Flectrad “Tonatrol,” tvpe A, 0-500,-
000-ohin (R1);

Gight “Amperites,” one type 622 (R2), six
type 1A (R3, 4, 5, 6, 7, 8), one type 112
(R9) 5

One Durham grid leak, 5-megohm (R10);
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Radio servicing offers the blggest opportunity for the man intercsted in

radio. About 10,000.000 receivers need service some time or other, many
are naturally lﬂt“]C]E]]t and can be xmpxoved on.

The Radio Doctors. Inc., is the only institution teaching ex-

clusively radio repairs, having specialized on this phase of

radio for a number of years.

$3,000 to $5,000 per year

The professional “Radio Doctor” receives $2.00 or $3.00 per
visit and is welcomed in the best of homes—may I tell vou
more_ahout this new, fascinating and extremely profitable busi-
ness? Write now for free booklet “Why the Radio Doctor.”
(Farly inauiries will receive a bluemmt of recent well-known rmanu-~
tactured sunerheterodyne.)
E. W. PARKER, Pres. RADIO DOCTORS, INC.

Dept. N8, 131 Essex Street Salem, Mass.

You are_interested in the Engmeermg develop-
ments in Radxo, if you are an engineer, a dealer, tech-
nician, service man, or an advanced experimenter

Read further and Use the Coupon

Published
Monthly CONTENTS
March, 1929

Light-Sensitive Cells, Part I— Ry
John Patton Arnold

Reducing Noise in Broadcast Re-
ceivers—By R. Wm. Tauner

The Kyle Condenser Reproducer—
By Colin Kyle, 4.B.

A Remote Tuning Control for Radio
Receivers—By Walter Faas

Radio Receiver Trouble Due to Con-
nection with Light Circuits

The Engineering Rise in Radio,
Part X—By Donald McNicol

- A New Signal Relay—By C. T.
ADIO ENGINEERING is par- Burke

ticularly valuable for those who A New Automatic Voltage Regu-
are now employed in or con- lator—By Kasson Howe

nected with the radio industry or
trade—in fact, the engineering and
production personnel of practically

Centralized Radio Systems
Radio Color Curtains

every radio manufacturer is on our Departments
subscription lists. The editors, Muhle- P
man, McNicol and Lescarboura, are News of the Industry
exceptionally equipped. If you are New Developments of the Month
at present working within the radio Buver’s Directory
field—or if vou plan to do so—you
ought to be reading Radio Engineer-
ing every month. Radio Engineering
Well, if vou don't use the. coupon is NOT sold on
now, vou'll probably forget it.
newsstands
BRYAN DAVIS PUBLISHING CO., Inc, Please Check Your
B Classification
52 Vanderbilt Avenue, New York, N. Y. Manufacturer 7]
Enclosed find { %3 88 %g; fl; gzzx;s } subscription to Radio Engineering. élll’lg;zi“(t};‘ejg}\ m.(\]{hw%ifm.‘l()\:masc_a

. ager, plant superintendent or
Enclosed find twenty-five cents (25¢) for which send sample copy fogrema,ri, m-\-iée manager or

of Radio Engineering. burchasing agent)
Dealer or Distributor [J
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=T DT R Technician ]
(O TS 2O OURPUPO State .. verreraneninnn. Anything Else.....
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from motors, street cars,
telephones and electrical appliances, plug in a

To eliminate “static”
Talck Claroceptor between wall socket and
radio set. This new improvement by a pioneer
manufacturer grounds and thus blocks out line
terference noise and radio frequency disturb-
ances. Also improves selectivity and distance.
Requires no changes in set. Measures just
31x51%x2Y, inches. Thousands all over
America now use the Claroceptor for clearer
A.C. reception. Get one right away—at radio
parts dealers. Write for descriptive folder.

$7.50

with cord and plug

CLAROCEPTOR

Manufactured by ADVANCE ELECTRIC CO.
1260 W. Second Street Los Angeles, Cal.
JOBBERS AND DEALERS, GET OUR PROPOSITION

”I_';-lﬁw Flnotd.
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Tue Drake Horer is wonderfully
located. On the lake, yet within easy
walking distance of the heart of down-
town Chicago. For tempting food and
remarkableservice, Tug Drakeisknown
far and wide. Rates are reasonable—as
low as five dollars a day single room
with bath, six double. Special discounts
for extended stays. Write for Illustrated
Booklet, Edition 29.

Under the Blackstone managemen?
known the world over

" DRARE

HOTEL Chicago

Put Your Voltage Control
Problems up to Electrad
Write Dept.RNS, for useful data

175 Varick St. New York, N.Y.

ELECTRAD

INC AN

Wrife for our latest Catalog “B-8,” showing
big savings in everything for Radio

ALLIED RADIO CCRPORATION

711 W. Lake Street Chicage, IlI.

Please

One Durham “Powerohm,” 2500-ohm (R11);
Three Durham plate resistors, 100,000-ohm

(R12, 14, 16) ;

Three Durham grid vesistors, two 0.3-
megohm (R13, R15), one 0.25-megohm
(R17) 5

Light Durham single-resistor mounts, for
the above;

Eight Silver-Marshall sockets, type 511;

One Hammarlund R.F. choke. 85-millihenry,
type 85 (LI1);

One National Drum Dial, type F;

One Yaxley Battery switch, No. 10;

Two Yaxley cable receptacles, No. 660;

One Lignole panel, 7x21x3/16-inch;

One basehoard, 1214x20%/,x74-inch:

Three boxes Corwico solid “Braidite”;

One National tone filter (TF)—unless dy-
namic speaker is used; -

Four Electrad wire-wound grid suppressors,
300-ohm, to be used at “X"” only if re-
quired, as explained above.

One CeCo “RF22” tube, V1;

Three CeCo “AXY” tubes (V2, V3, V4);

One Ceco “H” detector tube (V35);

Two Ceco “G” high-mu tubes (V6, Vi);

One Ceco “J71” power tube (V8).

POWER SUPPLY

One Silver-Marshall power transformer,
type 320A for 7l-type tube, or type 327
for 45-type power tube (TS);

One Silver-Marshall “Unichoke” type 331
(L )’

One Electrad ‘Truvolt” voltage divider
(R18)

One Tobe “B” block, type 760, 2-2-8-1-1-nf.
(C16) ;

Two Tobe filter condensers, I-mf. (C17,
C18);

One Silver-Marshall UX socket. type 511;
One Ceco “R80™ rectifier tube (V9);
One haseboard, 8x12x%,-inch:

One box Corwico stranded “Braidite”;
One Tobe “A” supply unit.

WINDING SPECIFICATIONS
Diameter of solenoid 2 inches
Number of secondary turns 76
Number of primary turns 15
Size wire (sec.) No.20 D.C.C.
Size wire (pri.) No.24 D.C.C.

The primaries may be wound on forms
slightly smaller in diameter than the sec-
ondaries so that they can be inserted at the
filament end of the secondary coil; or the
primaries may be wound on the same form
as the secondaries, a space of 3/16-inch be-
ing left between the two coils. The direc-
tion of winding for both coils must be the
sanie.

These specifications are for .0005-mf. con-
densers. Should the constructor desire to
use .00035-mf. instruments, he should use
86 turns on each secondary and 20 on each
primary.

For the “DX" Fan
(Continued from page 1101)

(9) By-pass condensers of 1 or 2 mf., con-
nected between “B—" and the various
“B-" terminals of the radio set, will
improve sensitivity and tone quality of
wealk signals.

And in the final analysis, DX is largely
a matter of patience and skill; for
some fellows can hear* Hong Kong
on a crystal detector while others can-
not cover 500 miles with an eight-tube
superheterodyne.

—Clarostat Enginesring Bulletin.

¥ Those whe really do so are, as a rule, in Hong
Kong.—LEbpitor.

(10)
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Short -Wave

Manual

Prepared by Eminent Short-
Wave Experts

Edited by H. M. BAYER

Up-to-the-Minute Data—All
Worth-While Circuits

50c¢

THE COPY

FULL SIZE BLUEPRINTS
BOUND IN BOOK

As practically every one today knows, some
of the finest programs are being broadcast
over the short-wave bands. There are many
reasons for this. Paramount among them all
is the fact that that entertainment, broad-
cast in this band, can be received over dis-
tances which with the ordinary broadcast
receiver would be impossible! Thousands of
letters, which pour in an unremitting stream
into our offices tell the same tale—it is a
common and everyday matter to receive pro-
grams from all foreign countries, from the
most distant climes. England, France, Ger-
many, towns on the African continent, from
every conceivable corner of the globe where
a station is located—programs come in with
surprising volume and clarity. One would
think they were hearing a New York, Chi-
cago or San Francisco station until the voice
of the announcer, many thousands of miles
away, discloses the true location of station.
In the SHORT-WAVE MANUAL you will
find complete diagrams, full size blueprints
pasted into the book. These tell plainly how
to construct all these short-wave circuits,
which our tireless laboratory researches have
shown to be most efficient.

The SHORT-WAVE MANUAL contains com-
plete information on everything concerning
Short-Wave reception. Large size book (same
size as Radio News) with a beautiful colored
cover. Replete with illustrations, diagrams
and with FULL SIZE BLUEPRINTS. This
big valuable book will show you how to
receive all the foreign countries clearly and
easily. Write today for ‘your copy.

EXPERIMENTER
PUBLISHING CO., Inc.

230 Fifth Avenue New York

~

Mail This Coupon

N NN B R R W G B B NN B DU B BN N WM
I

1 EXPERIMENTER PUBLISHING CO., :
I230 Fifth Avenue, New York. i
1 1
1 Gentlemen: 1
§ Enclosed find 30c for which please send me i
j2 copy of THE SHORT-WAVE MANUAL. 1
| 1
B Name oo [ ]
| ]
i Address i e e i
l [ 631 8 RO State........... l
H 1
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The “RE 29 Receiver”

(Continued from page 1092)

LIST OIF PARTS

Two Hammartund .0005-mf. “ilidline” tun-
ing condensers (Cl, C2)3

Six  Sangamo  .00023-mf. fixed condensers
(C3, C4, C5, 8, C4, C10) 3

Two Acme “Parvolt” 0.53-mf. hy-pass con-
densers (C6, C7) 3

One  Sangamo  .001-mf.  fixed condenser
(C11);

One Lacault B1 auntenna coupler, with basce
(L1);

One Lacault 132 oscillator coil, with base
(L.2);

One  Lacault 2 intermediate - frequency

transformer with hase (1.5);
Two Lacault SG intermediate-frequency
transformers, with two bascs (L4, 1.5) 3
Two Lacault CL  radio-frequency choke
coils (L6, 1.7);

One Sangano type A (3-lo-1 ratio) audio
transformer (1'1);

One Lynch “Fqualizer” No. 22

Three Lynch “Equalizers” No.
R6);

Two Carter 23-ohm fixed resistors, with a
tap on cach at 15 ohms (R3, R4);

One Carter filament switch (SW)

Six Benjamin sockets (V1, V2, V3, Vi, 5,
V6)s

Three Carter tube shields;

Three “Peewee” clips;

Two National Type 13 dials, with dial lights
(DL, D1.2Y;

Three “Alcoa” aluminum stage shields;

Two binding posts, “Antenna” and one
“Ground,” with 1 x 3 inch bakelite strip
and two brackets:

One Jones “Multiplug,” 10-wire;

One 7 x 24-inch bakelite front panel;

One 121, x 251/,-inch baschoard;

One Fritts cabinet (Cat. 5524);

(R1);
4 (R2, k3,

(The fnll constructional defails, wilh pie-
torial layout and wiring diagrams, will ap-
pear in the July issue of Rapio News.)

40 Non-Technical
Radio Articles

every month for the beginner, the layman
and those who like radio from the non-
technical side.

SCIENCE AND INVENTION, which can
be bought at any newsstand, contains the
largest and most interesting section of
radio articles of any non-radio magazine
in existence.

Plenty of “How to Make It” radio arti-
cles and plenty of simplified hook-ups for
{he layman and experimenter. The radio
section of SCIENCE AND INVENTION
is so good that many RADIO NEWS
readers buy it solely for this feature.

Radio Articles Appearing in June
ScieNce AND INVENTION Magazine
MAKING AN EXPONENTIAL HORN—

By Ernest Romkee
A RADIO COLOR SCREEN

A RADIO-PHONOGRAPH
COMBINATION

A RADIO FISH SCREEN
A TALKING SIGNBOARD
NEW RADIO DEVICES
RADIO ORACLE
LATEST PATENTS

GET

and Clarity on Both Local and Distant Stations
Delightful Freedom from Interference—Sweeter Tone

NEW SELECTIVITY

Why go on listening to terrible static and other mad-

After

investigating and
making tests with your un-

derground antenna, I find
that the results obtained
are very satisfactory.

I would recommend it in
place c¢f loop aerials, inside
aerials or roof aerials be-
cause I find we are able to
obtain clearer reception, also
it reduces outside interfer-
ence and static, and gives
better selectivity. It is easy
and convenient for the user
to install.

HARRY R. JACKSON,
Radio Engineer.

Subwave-Aerial Guaranteed for 25 Years

Any Subwaye-Aerial which has been installed according to directions and
rroves defective or deteriorates within 25 years, will be replaced free of
charge; also we will pay $1.00 for installing any such new replacement.

Try Subwave-Aerial FREE

Now you have a chance to prove the merits of
this great mnew radio development for yourself.
Try to pick a night when static is bad and make
the thrilling test. It’s fun. Be sure to send
today for the interesting details oen Subwave-
Aerial and ocur Free Test Offer.

UNDERGROUND AERIAL PRODUCTS
Suvite 618, St. Clair Bldg.
Dept. 827-H.W.

St. Clair & Erie Sts. Chicago, TIL

dening outside noises?
Radio Invention, Subwave-Aerial, Radios can get recep-
tion—music, singing, speaking—just as clear and sweet
toned as if the players were right in the room with you.
Reach out and bring in DX Stations crisp and clear
that were smothered out by power-line noise and strong
Local Station interference without the use of Subwave-
Aerial. + The air is always full of static and your over-
head aerial picks it up and brings it to your speaker.
So why stay in the air—when you can get earth-purified
ground wave reception with the use of Subwave-Aerial?
Reports from Tests and Users prove that a new joy in
Radio reception awaits you.

Simple — Convenient

You've no idea how easy it is
to install Subwave-Aerial. Takes
only about 5 minutes — and you
never need to worry about keep-
ing it in order.
takes care of that!
wind, storms, lightning, power-
line noises, rust, corrosion, soot
and other roof-aerial evils away
—and provides actual scientific
protection by “short-circuiting”
the electrostatic capacity of the
buried aerial.
than an overhead or loop aerial and
less than many. NO UPKEEP COST.
Subwave-Aerial

\ trouble — mno hard work, or risking
your neck on roofs.

Now, with this marvelous new

01d Mother Earth
She keeps

Costs no more

is permanent. No

IUNDERGROUND AERIAL PRODUCTS,
Suite 618, St. Clair Bldg,,

Dent. 827-H.W,,

8t. Clair & Erie Sts., Chicaceo, Hl.

Rush illustrated literature on the new
Aerial and details of your IFree Test Offer.

i
: |
I !
I Subwave- :
! |
i
|

Subwave-Aerial - -

o P2 :::::\

Radio

For every radio need. in brushed brass or
Bakelite. Fit standard  electrical switch

or outlet box. Single plates and in geng
in many combinations.

No. 135—For Lowd Speaker......... $i1.00
No. 136—For Aerial and Greund.... 1.00
No. 137—For Dattery Connections... 2.50
Ne¢. 138—TFor A C Connections...... .60

(1iakelite, 23¢c additional per plate)

YAXLEY MFG. CO.
Dept. N, 9 So. Clinton St., Chicago. VU.

Please say

you saw it
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Germis y$ares,
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Barawik, the first and oldect radio [/ POF |
specialty house, offers you unusual// L
service this year. Bigger stocks, /
uicker shipments, lower prices.
eal with an old established reliable J
house. Get honest goods, honest service,
honest prices. Barawik service makes you
more money. Send now for big new Catalogshow-
ing lowest wholesale prices.

; 26-B
BARAWIK C0O. cmcg?;'g,'us:?.' A.
= Lol A Conpon o ot Eneei Rudiol Guiael

Name
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lr]’ Individual, Independent ]i

" Speaker Volume Control |

The Centra-
lab Constant
Impedance
Volume Con-
trol is the
b only unit J
bl that allows a
number of
speakers op-

EA

T

B erated from
¥ the same am- §
plifier to be
controlled in-
dividually
without af-
fecting  the
other speak-

£l
i

A

ap

Constant Input .
Resistance. ers in the

L LIST PRICE circuit. It
m $3.00 is a dual re- ¥

sistance unit

with one resistance shunting the

speaker for volume control and the

other resistance in series with the line. d
Adjusting the knob varies both re-
sistances so that while one short cir-
cuits the speaker to control volume,
the other resistance is added to the
line, maintaining a constant imped-
ance. Easy to install, smooth and
efficient in operation. Send for inter-

=

esting booklet of picture and wiring
dlagrams, “Voltage and Volume Con-

— ¢

trols—T heir Use.”

l CMEEEI"

20 Keefe Avenue Milwaukee, Wis.

SHORT
WAVES

without the
expense of
a new set!

The
Submariner

WILL CORVERT YOUR RADIO SET INTO
AN EFFICIENT SHORT-WAVE RECEIVER

lepl) remove a tube from the set and place it in
the ‘‘Submariner,”” then insert Dlug from ‘‘Submariner’’
in the socket from which tube was taken, attach aerial
and ground to clips of ‘‘Submariner.’”” Write for our
money-back guarantée. Enthusiastic owners have written
us from all parts of the world. Stations 8,000 miles
away have been received. Vernier dial 32 to 1 ratio.

Users are getting foreign stations the year around.
There is very little static and short waves carry a
much greater distance

OUR MODELS

20 to 65 meters ror battery tubes, $15.00. For all
clectrie, $17.50. Interchangeable coil model, 10 to 160
meters, $22.50, for A.C. or D.C. receiver. No. 4 coil,
160 to 340 meters, $2.00 additional. In ordering, be
sure and state name of set and the number on each
tube. Ask your dealer for one. If he does not carry
them, he will get one for you.

If you are unable to get one locally, it will be sent
postpaid upon receipt of money order or certified
check. Sent C.0.D. only if $1.00 accompanies order.
This is to insure carrying charges. Price in Canada
and some other foreign countries, 60c. additional. Can-
uot be sent C.0.D. outside U. S. ORDER TO-DAY.

P MANUFACTURING CO., Ine.

J-M-
3413 Fond du Lac Ave. Milwaukee, Wis., U. S. A.

r choice. All in beautiful table model cabinets,
Can hardly bo told from new. Guaranteed $14.90
Perfect working order. Guarante 90

Requires slight adjustment. Sold as is.. 9.90
Mail yourorder today or send for circular, Weship promptly.
Upon arrival pay price of set ordered plus a small delivery
charge. Foreien countries send money order with order.)
CHAS. HOODWIN CO., 4240 Lincoln Ave., Deptgyg Chicago
Dealers in Bankrupt Radio stockg

Please say

Transformer Design
(Continued from page 1117)

The area of the 25-volt secondary wire is

then

5x 1200 = 6000 cir. mils.
and for the other two windings is 18,000 and
1,680 cir. mils respectively.

Upon looking at the table, the wire gauge
for the 25-volt coil it is found to be No. 12.
The 2-volt coil should be wound with No. 8;
but, as this is too heavy to handle, three
No. 12 conductors will be wound in parallel
and will have a combined area of 19,600 cir.
mils., which is ample. The primary wire
size is No. 18.

After subtracting 14-inch for insulation
at the ends of the coil, the net length of
each Jayer is 3% inches or 3.875. The turns
per layer for the No. 12 wire then are
3.875 = .0926 =41 and, for the three par-
allel No. 12s on the 2-volt coil are

3.785 — (3x.0926) = 13
and for the No. 18 are 3.875 — .0495 — 78.

The gross space available for the coils
around each leg is 1 inch. From this must
be subtracted the insulation; which will con-
sist of a 1/16-inch tube around the core,
two layers of .008 oiled paper between pri-
mary and secondary, two more layers of
the same paper between the two secondaries,
and a layer of .010 cotton tape, around the
outside. A further factor of safety of
0.1-inch should be included. All of this
makes the net winding space 1 inch less
0.2-inch or 0.8-inch.

The thickness of each coil is approximately
proportional to the power and for the 110-
volt coil is

155
155 + 125 - 30
and for the 25-volt coil
125

x .80 = 0.40-inch

x .80 = 0.32-inch
155 + 125 | 30
and for the 2-volt coil
30
—_ X .80 = .008-inch
155 4 125 4 30
The number of primary layers is
40
=8

.0495
and the total primary turns are 8 x 78 — 624
on each leg.
55

The volts per turn are = .088

624
The turns on the 25-volt coil are
12.5

= 142 and the number of layers—
.088
142
—— =14 (next integral number).
41
The thickness of this coil is .0926 x 4 — .37-
inch.
The number of turns required for the
can be

2-volt coil which

are = 12;

.088
wound in one layer making the thickness
of the coil = .09-inch.

It will be noticed that in these calculations
only half the voltage of the coil has been
used. This is because the transformer is of
the core type with half the winding on each
leg, so that each coil gives half the total
voltage that will result when the windings

you saw it in

www americanradiohistorv com

Radio News for June, 1929 *

of each leg are connected in series in the
completed transformer.

The total thickness of three coils and in~

sulation is, with the parts taken in order,
1/16” 4 40 4 .016 4 .37 4 .016-
+ .09 -+ .01 = .964-inch,

which should fit without trouble in the avail-
able l-inch space. Had the thickness been
greater than one inch, the net winding space
would have to be reduced from .08-inch, to,
say, 0.75-inch and the design carried out
again from that point.

The required cross-sectional area of the
core is .088x6.25 = 0.55-sq. in., and the
thickness of the pile of laminations is

.55
— 4 1095, = 0.605-inch.
1

The coils will therefore be wound on a
tube built over a form 1x 0.61-inch, and the
iron assembled in them to the required
thickness.

If the builder did not wish to wind so

many turns of wire, he may use a greater
thickness of iron and reduce the number of
turns in direct proportion.

TABLE OF MAGNET-WIRE SIZES

Diam. Ft. Ft. per Area
Gauge Diam. S.C. er Ib. . S.C. Cir.

B&S D.C.C. Enam. .C.C. Enam. Mils
10 .118 d17 30.9 30.9 10380
11 .105 104 38.8 38.8 8234
12 .0942 0926 489 490 6530
13 .0842 .0830 6l1.5 61.7 5178
14 .0763 .0745 773 780 4107
15  .0682 .0670 97.3 98.5 3257
16 .0554 .0600 119 121 2583
17 .0582 .0550 1350 154 2048
18  .0500 .0495 188 196 1624
19  .0458 0443 237 247 1288
20 .0418 .0395 298 311 1022
21 .0382 .0350 370 389 810
22,0351 .0323 461 491 642
23 .0320 .0292 584 624 510
24 0298 .0266 745 778 404
25  .0276 .0241 903 958 320
26 .0250 .0221 1118 1188 254
27 .0235 .0202 1422 1533 202
28  .0220 .0185 1750 1903 160
29  .0208 .0170 2207 2461 127
30 .0196 .0155 2534 2893 100
31 0176 .0145 2768 3483 80
32 .0166 .0133 3137 4414 63
33 0156 .0123 4697 5688 50
34 0147 0114 G168 6400 40
35 .0137 .0106 6737 8393 32
36 .0128 .0099 7877 9846 25

Note: Diameters in the above table are
given in inches.

245 Push-Pull Amplifiers
(Continued from page 1101)

In a general way, this unit is very similar
to the National device just described; it
differs essentially in that no external “B”
plate voltages are available for use in oper-
ating the tubes of a tuner unit. It employs
a 227 tube in the first audio stage and two
245 tubes, arranged in push-pull, in the
second or power output stage; the rectifier
is a 280 tube. This unit is designed in dif-
ferent models, for use with either magnctic
or dynamic loud speakers; that is to say, it
comes equipped with an output transformer
which is suitable for one particular type of
loud speaker. Therefore, when such a unit
is selected, it is necessary to determine the
type of speaker which is to be used with it;

RADIO NEIVS
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so that the correct type of output .trans-
former is included. Combinations employing
a pair of 171\ tubes in the push-pull stage
are also available.

The home-built combination illustrated in
Figs. D and B follows rather closcly the
general cireuit details of the National unit
but is, of course, far less compact. It is
built witli a “deck” type of construction;
the lower deck holds the power-supply
equipment and the upper deck, the complete
audio chapnel. If preferred, the two buse-
hoards may be arranged side hy side or end

: : //,//// A 2 Wiivea
for T ¢ mploved ar and- T 7, \\ ' : \
ot ooy S e ot ot |, W, S S @V
e K
The first lstagc of audio amphﬁcatlop h‘}s a ! Hi /'/’,.’ \ | \\\\\\\\I\\\\\\\\‘ \ \\\ et
SEiiee )| \]
push-pull ‘arrangement, nsels two 2?5 tnl)Ie;. | \\\\\\\\\\\\\\\'\\\\\\\\\\\\ \\\_\Q\\ /’/}j}///}//l/}”m”HU“}UIWWH”H/}

'l‘he.'po:wer unit not fn? v supp lss “H” TRRRPRRTY \\\ ¥ W\ N 3 //,// //////// —l
D mean of & “Trvealt vottage dider, | AL \\\\\_\\\\\\\\\ CWWWNWEE 7y, ///////_,
located at one end of the unit, infermediate i i B R
voltages are made available for any tuner ‘
nunit '\vhic‘h may be used jtog‘ether W:)er: this = N
o e oot | \§ Extra Special Offer
contbinatipn unit will be given.

A.C. Screen-Grid <“Everyman” | \‘\ for 3@ ans Gﬂgyj

(Continued from page 1104)

i
i
\

N

the speaker which it is desired to use. The N | S 5 EADERS of “RADIO NEWS” are given a
“B—’l’ anfl “CL” returns are indicated by 5 ave O% % 30-day opportunity to get in on the foil()\y-
a dotted line in Fig. 1A; wlen this amplifier N ing money-saving offer: Send only $1.00 in

full payment — get the next six issues of
“RADIO,” and the very latest indexed Log
Book, showing all of the last minute listings of

is used i1l conjunction with the “FEveryman
Ifive,” this terminal is the same as that

used witl{ the R.F. tubes. = all broadcast stations in the U. S. and Canada.
The writer personally and heartily recom- : d Printed on heavy stock. Nothing else like it on
mends the A.C. Screen-Grid “Evervman Sen the market. Spaces for dial loggings. Arranged
tuner, and the accompanving amplifier here by meters and kilocycle bands. Directory, data,
described/ both to the experimental fan, and : $ etc. A.ll in a handy, sturdy INDEXED booklet.
to the average radio enthusiast through the . OO You will be mighty please“d with it. And you
nedium of the custom set builder. —_— get thff' next SIX issues of “RADIO,” a national
J magazine, established 12 years ago. Regular
] f price for the magazine subseription and the
; /{E/ i and the %OG BOOK is $2.00. You get BOTH for
2] 1.00, if you mail the coupon NOW. Don’t

C6 ; i COUPON delay. This offer will neverpbe made again.

wvemmnwemanmeeewae COUT P O N oo m oo o mee e mesomom s = s
“RADIO,” RN
Pacific Building, San Francisco, Calif.

Here is $1.00 in FULL PAYMENT for the next six issues of “RADIO”
and a copy of the very latest INDENED LOG BOOXK, which you will send
to me by mail at once.

Name

Street and

City

M

| ! ciev

) Fig. 3 b
The wmethod of detection showen <eill be more f
satisfactqry Jiere: 1t is practicable onlv twith

a receivdr having high R.E. amplification, lile
the " Everyman.” l

PLATE DETECTION

The wrﬁter: personally, recommends a fur-
ther modification of the original “Every-
man” design: thus providing for plate recti-
fication in the detector circuit. This can be
sccured with the detector used, with prac-
tically nd loss in sensitivity, vet the usual
gain in guality.  The circuit of this sug-

The lveyline Barawik, the first and oldest radio

wested alteration is shown in Fig. 3. The specialty house, offers you unusual
only changes are the substitution of a 0.1-mf. Sizes range from 7 x 18 x 10 to amicker 2;,’;,,{;2; %ﬁ%ﬁrpsrtj"c‘;k;’ X
condenser for the usual grid capacity and 7 x 30 x 12. Mahogany finish, $5.50 : }I])ealwiéhfﬂoldL;:st'abléshid,re]'i:abfe_
. o 1 . M ouse. ¢ onest goods OD?S service
the inchision of a by-passed universal-range to $8.75. SO]‘d. Walnut, $6.50 to honest prices. Barawik service makes you
; e $10.25. F.O.B.Hickory. Twelve-hour more money. Send now for big new Catalogshow-

Clarostat|in the plate circuit of the detector
tube. The grid leak is brought down to a

o o ing lowest wholesale prices.
service. Write for Catalog. g L

26-D i
) e ] t BA RAWI K co- cmcﬁ:;%a,lus.‘sa:’ll.
negative bias of 18 volts, instead of to a Southern TOY CompanY = eI CouponeNow font Ry celRadiolGuide)
positive {D” terminal. The plate resistor ——
is adjustqd for minimum hum and maximum

signal response. Hickory, N. C.

Manufacturer Name

Please say you saw it in RADIO NEWS
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BUILT BETTER
CONDENSERS AND RESISTORS

Takes Out the Hum
3 *

| in Any Dynamic

I YN spite of the many methods
utilized to eliminate the hum in

A. C. dynamic speakers, many of

the best dynamics still have a hum

which is sufficiently pronounced to

be objectionable, especially during

lulls in the program while waiting

for announcements.

You will be surprised at the com-
pleteness with which an Aerovox
1500 mfd. **A” condenser, connected
across the field coil or across the
rectifier output, will eliminate the
hum and increase the sensitivity of
the speaker.

Complete details and comparative
data, showing the results obtained
when using these condensers to
eliminate hum, will be furnished on
request.

Send for Catalog

1| containing detailed descriptions and
complete specifications of all Aero-
vox products. Free on request.

| The Research Worker

contains, each month, valuable in-
formation on radio design. It will
be sent free on request.

AEROVOX WIRELESS CORP!
78 Washingten St., Bklyn, N. Y.

=7 PRODUCTS THAT ENDLRF

AND BETYER,CLEARER

RECEPTION

WIiTH THE

CELL

ATRUTONE PRODUCT
el B
THE ORIGINAL

STATION SEPARATOR

The CE-LEC-TOR is a band pass
filter with a new, novel and patent
method of cutting off infringing side
bands, being particularly effective on
low wave lengths. It also balances
the aerial and tunes the first tube.

The band pass features in the
CE-LEC-TOR prevent more than one
station being heard at one time. An-
other great feature of the CE-LEC-TOR
is that it reduces static; there is noth-
ing that will entirely eliminate it, but
on actual tests the CE-LEC-TOR de-
creases mnoises attributed to ‘static.”

~ EASY TO USE

Absolutely no tools are
necessary to attach the CE-
LEC - TOR At Your Dealer
to any radio.

It is onl
3t in,

and 2

it are

diameter: From
wires, one to attach

binding post and the other to the
aerial lead-in. Send for Folder.
Manufactured and Guaranteed by
TRUTONE RADIO SALES CO.
(14-116 Worth St., New York

‘ The Service Man

(Continued from page 1120)

The wave from a radio transmitter is dis-
torted by irregularities in the contour of the
earth, it is reflected by buildings and is car-
ried over power and communication cireuits,
to say nothing of the fact that the symmetry
of a coil antenna is destroyed by coupling
to these circuits.

An interference having its source in a de-
vice connected to a power circuit causes
very little disturbance due to direct radia-
tion; but can be heard for miles along the
power line. This proves the theory that the
wave set up by the device is carrier radio
and not space radio. Hence the loop will
point parrallel to the line.

Assume interference having its source in
a leaky insulator as pictured in Fig. 1 of
the article referred to. The quickest way to
locate it is to patrol the line and find a point
where the intensity of the noise is at maxi-
mum. This maximum is hard to determine
at times; because there will be a number of
peaks caused by transformer installations,
coupling to lightning-arrestor grounds, and
reflection at corners. The enclosed sketch
shows the bearings taken with the loop dut-
ing this investigation (Fig. 6).

I believe that the fable of the “leaky
transformer™ has its origin in the peak of
the disturbance at every transformer. Early
! investigators blamed the transformers, in-

stead of carrying their tests to a conclusion

by actually locating the source.
| J. H. O’Coxxor,

Radio Engineer, Public Service Co. of Colo-

rado, Denver, Colo.

(We have received from other engineers
of lighting and power companies informa-
tion as to their experiences in the practical

| location of interference. This will be pub-
lished, as opportunity affords, for the bene-
fit of our readers; as the subject is com-
pelling lively interest in the radio industry.
—LEbprror.)

The Home-Talkie Machine Corporation of
New York City has recently perfected a unit
consisting of turn-table, electric pick-up,
volume control and flexible cable for connec-
tion to the reel shaft of the 16 mnn. projec-
tors now enjoyving wide use among amateur
photographers. By its use synchronized
| home-talkies are now available.
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"PUBLIC ADDRESS SYSTEMS

installed wnth AMPLION scund euumment give
PERFECT PERFORMANCE

With a b.u.-kgmund of 45 years or

acoustic field Amplion is prepared to ofter Dublie

address equipment of unsurpassed dependability for

theatres. lhotels. auditoriums, hospitals, clubs, rail-

road depots, county fairs, etc.

We Have Ready for
IMMEDIATE DELIVERY and Quick Instal-
lation Group Address Equipment as follows:
AMPLION EXPONENTIAL AIR COLUMN HORNS
AMPLION GIANT DYNAMIC AIR COLUMN UNITS

EXCITER MPLng MICROPHONES

. PH PH PICK-UP
N MICROPHONE AMPLIF
1ON OPHONE TRANSFO S
AMPLION CABINETS FOR MOVING PICTURES
AMPLION is the ONE plate in America where you
can purchase complete installation or any part of the
equipment as desired,
Write for new catalog and profitable Amplion
propesition to competent engineers,
‘W’ We need RADIO ENGINEERS in all
anted parts of the country for making Publie
Address Installations. 1If interested. file your name,
address, training., and experience, together with refer-
ences, with PUBLIC ADDRESS DEPT.

AMPLION CORP. OF AMERICA
133 W. 21st Street New York

success in the
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| GoodBuys in*“‘B” Battery Power
700-Volt Edison Element. Non- -Do-
structive, Reclurgeable B
with charger, ~ Shipped dr)h .
solution, $12. 140-Volt mgh [ argle”;
$17, 180-V olt. Power TUnit, W\O
Trickle Charger, 324 QE\’D\
MONEY—PAY EXPRESSMA

Write for our Free Literature

|SEE JAY BATTERY CO |

| 915 BROOK AVE NEW YORIK

MASON, FENWICK & LAWRENCE
PATENT LAWYERS
600 F. ST. N. W., WASHINGTON, D. C.
ESTABLISHED OVER SIXTY YEARS—SEND SKETCHES!
Electrical and_ Chemical Inventions Carefully
Handl Practice before the . S
Courts and the Patent Ofice.
G and . Trade-Marks Registered

EVERYTHING IN RADIO

AT ATTRACTIVE PRICES. SETS OR PARTS.

Orders shipped exactly as ordered. Prompt Service.
write for Prices. Inquiries invited. Send Your Address.
ALL RADIO COMPANY. 417 North Clark St.. Chicago

VANISH

Sold under a 100% guarantee. Endorsed

THE ORIGINAL

LINE NOISE ELIMINATOR

$1250 FREE

Write today for *

by radio editors, engineers, public booklet on how to
service corporations, electric ice-box AT ALL eliminate interference and radio
makers, oil-burner companies, etc., etc. DEALERS noises.
Manufactired and Guaranteed by
TRUTONE RADIO SALES COMPANY {
| 114-116 WORTH STREET NEW YORK CITY
( Sy LS :J
Please say you saw it in RADIO NEWS
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Automatic Radio Transmitter
(Continued from page 1075)

positipn superfluous: a ship or an airplane
which| has a radio set (telegraph orv tele-
phond) must carry a licensed operator. But
it is possible that a single opecrator might
heconle disabled at the moment when his
serviers would be invaluable; and the auto-
“matic transwmitter can send messages, while
the operator must leave his key for other
dutieg about his instrument.

Thd automatic apparatus illustrated here
may e sct to send out the latitude and
longitnde of its position; the transmitter’s
call if built into it, and an “SOS” may be
sent jout with a procedure as simple as
ringidg in a fire alarm. In addition to this,

the SOS disec may be replaced readily by
another, which will send a three-letter signal
in a code previously arranged. and signify- ‘
ing, for instance: ©“All well:™ »Fine
weather;” “Fog;” “We are about to land:"”
or “We have been forced to land; no im- ‘
mediate dangerv.”

The working parts of this apparatus in-
clude (as shown in the rather complicated
diagram, Fig. 1) the interchangeable “SO5”
disc, and an insulating drum mounting three
metal rings which are so cut that they make
and break a circuit and form (just as
would a hand on the key) the dots and
dashes signifving in code the call signal
and the position ot the ship or plane. The |
figures signifying the position (in degrees
and minutes) of longitude first, and then |
of latitude, are changed by niweans of the |
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The schematic arrangement of the automatic

W

i cUTIE

transmitter: the distributor “Dis” picks up

L

\4

signals first from the “SOS” disc, which is turned by the drwm, then the position indicated

by ¥W, N, 8, I, and tha figures on the rings, selected by the slides. The call of the skip

or pirplane, conlrolled by the rings B3, ends
the motor conlin

Plcase

the messoge, which is repeated so long as
wes to revolve.

say you saw it Iin RADIO
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Kester Radio Solder

routs the enemy ...
CORROSION and LEAKAGE

NEMIES of the set builder—cor-

rosion and leakage don’t have a
chance when KESTER Radio Solder
is on the job.

With the best flux for radio—ROSIN
—contained svithin the solder itself,
vou can do a real, professional job of
soldering. “A touch of heat and it’s
done.” Rosin flux is non-corrosive and
non-conductive. It works in harmony
with the insulations of the set.

KESTER Radio Solder (Rosin-core)
is the quickest to use and safest for

the radio.
generous iree sample and diree-

Free tions for use. Write today!
CHICAGO SOLDER CO.

Established 1899
4206 Wrightwood Ave.

IWe will gladly send you a

Chicago

Obtainable in the w==u.
handy yellow tin f\;::

package
KESTER Radio SOLDER
Rosin-Core

~Radio’s lavgest
kit supply house
b [ESTABLISHED 30 YEARS

We Have Complete Kits
FOR ALL CIRCUITS

No‘w aP!?earing or which have appeared
in ‘‘Radio News’’ and other publications.

Professional Set Builders, writeforour
NEW WHOLESALE CATALOG
Hi-Q 29 Kits in Stock — Silver Marshall
Kits — Nationaland Aero
Short Wave Kits
Convert your present set to the low-wave bands
Amer-Tran Power Equipment

Write for FREE BLUE PRINT
for the new 250 push-pull power amplifier.

M. & H. Sporting Goods Co.
512 Market St., Phila., Pa.

Send for WESTERN RADIO
New 1929 Catalog

LATEST and FINEST nationally known A.C. sets,
consoles, —cabinets. speakers and accessories at
LOWLEST PRICES. Catalog sent FREL on request.

WESTERN RADIO MFG. CO.

SAVES YOUR SPEAKER

128 W. Lake Street, Dept. RN-6, Chicago
We guarantee our Dollar Speaker Filter to re-
lieve speaker of plate direct eurrent, uf. to 250

1 velts,  $1.00 postpaid. Refund if not satisfactory.

Craftsman Radio Proeducts, 351 Halsey St., Newark, M. J,
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Scrveen Goid
Tupes)|

ARE you getting full value from screem-girid
tubes? Most likely not, for 99 out of every 100
radio men run these marvelous tubes at verv low
efficiency. Why?

The main reason is failure to bias the control grid
at 1} volt negative potential. Of course that’'s
troublesome if you must use a dry ceil in ground
lead. Other methods are equally awkward., RBut
nOW You can use a better way. And here’s how:

Try the Clarostat Hum-Dinger as a combination
filament resistor and grid bias. Connect between
negative A and filament, with center tap to ground
side of antenna tuning unit. Adjust for proper
grid bias by means of screwdriver, and leave it alone,

Oh®boy! What a diffierence! And if you want to
know why, just look up the characteristic curves of
the screen-grid tube.

Of course the Clarostat HUM-DINGER is prim-

arily an improved hum-balancer. Use it 'with your
A-C filament tubes, and forget hum. u

WRITE

for data regarding the Hum-Dinger

and other Clarostat products. There's

a Clarostat for Every Purpose—adjustable, variable,
fixed and even automatic.
Clarostats. .

'

Ask your dealer about

LARGSTAT
. MF@.£O,, Inc,
) Specialists in
Radio Aids

28y North Sixth St.
Brooklyn,N.Y.

The Trend is to
RADIO in every ROOM

Tremendous .opportunities exist in hotels,
apartments, homes for the sale of radio
outlets in every room. Broadens your mar-
ket for speakers. CarTER offers all tvpes

of radio outlets in brass, bakelite, statuary
Send for catalog and price list.
Go after this business now!

= CARTER

e
i

bronze.

WALL PLATES

CARTER RADIO (O., Dept. 108,
300 S. Racine Ave., Chicago, IIL

Please send me illustrated catalog
and price list of Carter Wall Plates.

LEARN TELEGRAPHY
o Cinnentst " caas TEVIY:‘.;IL!EX

cperator! BIG PAY:
After a few short

TRAVEL — FUN —
ADVENTURE,

weeks of practical study with Tele-
plex you will be an expert operator.
This amazing instrument teaches
you right in your own home. Works
like a phonograph. XNo knowledge
needed—Dbeginners leamm at once!
NOT A SCHOOL. Free |0 days’
trial. Write for FREE booklet E-11.

TELEPLEX €O0., 72 Cortlandt Street, New York City

Please

slides which are shown so prominently in
the pictures of the transmitters. There are
five Jongitude bars; as longitude reads up
to 180 dcgrees, east or west; and four of
latitude, as latitude goes no higher than 90
degrees. The slides move to the figures on
their respective bars, and are moved by
hand at regular times to keep the position
as nearly accurate. In the case of a ship,
adjustinent every half hour would be suffi-
ciently accurate.

The call signal ring B1 is double; as the
call may be too long for a single revolution
of the automatic sending apparatus. (This
is turned by a motor with reduction gear
at a constant speed.) Other rings carry
the code abbreviations for “East” and
“West” to preface the longitude figures;
and “North” and “South” for those of the
latitude. 'These rings rotate under contact
brushes which press continually upon them;
while the signal is taken from the signal
disc and rings successively by the rotating
distributor “Dis.” This has 19 contact
pieces, and moves automatically around
them, one step after each revolution of the
niain drun. From the contact pieces is
operated a keving relay, which makes and
breaks a transmitter’s plate cireuit up to
1,200 volts.

When the center switch on the pancl is
turned, the motor of the apparatus puts the
drum in revolution, and it first of all sends
out the “SOS” three times; followed by the
call, and then by the position. After the
ninetcenth revolution of the drum, the last
minute-figure of latitude has heen sent; and
the apparatus begins again on the message.
This is automatically repeated until the mo-
tor is switched off.

The airplane transmitter is built lighter
and-more compact than that designed for
ship use. Tt is less than 10 x 8 x 5 inches
over all, and weighs ‘about 11 pounds.

It will be observed that this differs from
a certain automatic alarm sender and re-
ceiver system -illustrated in our January
issue. The latter created only a special
signal which was intended to attract the
attention of an operator to the fact that
an SOS was being sent out nearby on the
600-meter wave. The apparatus illustrated
here sends the “S0S” itself, with added
data sufficient to locate the position of its
transmitter. It cannot, as we have said,
replace the regular operator, except in the
emergency itself; but it is a very ingenious
device, and may, as time goes on and radio
flight develops, prove a life-saver many
times.

“New Wings for Young
Americans”’
(Continued from page 1074)

being well dene in many sections of the
country.

A few davs ago, Miss Amelia Earhart, of
Friendship fame, took her first flight in a
glider. She was most enthusiastic for the
sport and indicated her intention to follow
its progress closely. Miss FEarhart is a
dircctor of the National Glider Associa-
tion and will lend her assistance to that
organization.

THRILLING—AND EDUCATIONAL

In addition te offering an inexpensive
method of flight training, the glider and
soaring plane provides a real red-blooded
sport for young Americans.

To the reader who may think, at first,
saw it in

say vou
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that simply flving a glider down hill would
have little thrill for him, the writer can
only say that, when poised for his first
hop-off in a motorless ship, he rather envied
the chap who had only to go over Niagara
Falls in a barrel. The flight once made,
however, the beginner is anxious to try,
try, again. When the time comes that he
has mastered the art of motorless flight, he
is a confirmed enthusiast. He would rather
fly than eat; and is brim full of that kind
of zeal and enthusiasm which will go far
to carry the message of aviation to the
general public.

From the technical viewpoint, the return
to the motorless ship will provide a great
bulk of scientific data much nccded in the
motored aircraft industry. The two or
three really good light planes that the world
has thus far produced have resulted from
experimental work carried on with motor-
less planes; and there is much vet to be
learned in the light-plane field.

Young Amnericans are rapidly becoming
“glider wise.” The little ships can be pur-
chased at low prices; and the enthusiast
who is at the same time a careful workman
can build his own ship with good prospects
of success.

The significance of this movement may
not at once be apparent; but, as soon as
we realize that when once fully under way
it will rapidly and economically populate
this country of ours with large numbers of
-Ar-minded citizens who have actually learned
to fly, its vast potential value to the nation
is easy to sce.

What Flying Has to Offer
(Continued from page 1069)

The most exciting time comes when the
plane is flying at night or in a fog. Then,
the safety of the passengers will be de-
pendent entircly upon the radio opcrator.

A new system of radio control has been
developed by mecans of which radio stations
along the route can plot the course of
the plane on a map in the pilot's cabin,
even though the plane is hidden from the
ground by fog.

Fog, obscuring the ground as well as
light heacons from the view of the pilot,
is the great menace. Under such conditions,
while the pilot can guide the ship easily
enongh, he cannet tell in what direction he
should go. The compass shows onlv the
direetion in which the plane is peinted, but
a cross~wind may blow him miles off the
course.

Again, if the engine falters, or an oil-
line breaks, the pilot cannot tell what is
beneath until he drops down below the fog.
Then, a few hundred feet from the earth,
he cannot glide to a safe landing. He may
land on trees, houses, or water—he has no
choice.

But, with the radio course-plotter to guide
him, he knows at five-minute intervals where
he is, by referring to marks on his map.
Thus he cannot lose his way. If the engine
goes wrong, he can go on or turn back to
the nearest emergency field. Flyving at
10,000 fcet, he can glide for at least 12
miles in either direction.

The airplane radio operator will be a
more heroic figure in that ship than the
operators who alreads have the saving of
hundreds of lives to their credit.

Suppose you want to take part in this
new radio field, how should vyou go about
it? What will you have to know?

RADIO NEWS
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BREAKING INTO AVIATION RADIO

It ispft going to be as difficult to get in it
as vou might expect. The airplane work
isn't gding to be done by any super-radio
men.  Fhe best places will go to the young
men who know their radio.

If vor want to be a ship operator, you
don't g to sea for a few years first. You
do the tery obvious thing. which is to learn
the funflamentals of radio theory and prac-
tice. Rladio isn’t any different. doesn’t fol-
low any sea-going rules, just because it
is used!on shipboard.

So it| is with airplane radio. JMen who
will insfall, operate and maintain the ground
and plane cquipment will be men who have
learned the business.

As in all new and highly-specialized
fields. hirplane radio men will be very
highly paid. Operators will malke about a
hundred dollars a week, with higher wages
for the| supervisors. This is based on the
cstimatﬁ,l that they will rank just under the
pilots.

But lligh-salaried positions will carry the
requirctpents of study and knowledge. To
prepare vourself accordingly, start on a
course $f study that will give you the wost
complete ground work. Don't begin at
the middle, for yvou will discover that the
things [vou neglect to learn ave always
needed.

To sthrt now is none too soon.  And sup-
pose that, after you have invested the time
and mohey in radio study, you decide later
that yvopr don't want to go in for airplane
radio after all?

1f vou should change your mind, you won't
have wasted a minute or a nickel; for the
same principles of radio you have been
studying will be just as applicable to cvery
othier branch of radio sceince, and just as
useful fin work on Dbroadeast receivers,
broadeakt transmitters, television, or talk-
ing moyies.

“The Beginner’s Three”

{Continued from page 1087)

but in 1post cases the click from the second-
ary is weaker than that from the primary.
It may {be better to use a “B” battery for
testing fthe audio transformer, so that the
click will be louder. If no click can be
heard, fthe transformer is defective. In
testing icondensers, the click is very weak
and no| continuous noises ave heard. In
some cises, as in the variable condensers,
it is nefessary to disconnect the part from
the set;/because the coils or other apparatus
are shunted across the condenser and it
will appear to be short-cireuited.

It the trouble is not found by these tests,
it is advisable for the novice to call some
one in {ho is more familiar with sets and
their trpubles, in order to locate the diffi-
culties. | It is well, in fact, to have any in-
stallation checked by an older head. The
above snggestions should not keep any one
from wndertaking the “Beginner's Three™;
as the possibilities of encountering trouble
in a sdt of this type are very slight, if
the instructions arve followed exuetly. They
are merely given so that if the omission of
something causes trouble, the reader will
Tuve some means of locating it betfore calling
for outside assistance.

33 ES0ID" is the new word to describe

the class of molded products such as
briicelitef formica, insuline, micarta, celeron,
ete, aceprding to the decision and 3230 prize
award df the NEMA.

1 Please
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The New THRILL BOX

Loud Speaker Operation on-
Both Broadcast and Short Waves

*

Tune in on a concert from Eutope,—a
code message from New Zealand,—or a
favorite program from a nearby broadcast

1t gets short wares
AND Broadcasts
All in One

Operates from station. Broadcast or short-wave, they’re
s all the same to this latest NATIONAL
Write us today achievement. You will get a brand new kick out
Jor full details of the fine tone and different performance of this

NATIONAL

¢ Tube THRILL BOX S.G. 4

NATIONAL CO. INC,, Malden, Mass.
Est, <g> 1914
CODE LEARNED EASILY AT HOME

Has Helped Thousands to Better Positions in Radio and Telegraphy

. The OMNIGRAPH Automatic Transmitter will teach vou the Wireless or Morse Codes, easily,

‘quickly and cheaply, Start now, Ideal opportunities for you as an operator, Dbroadcaster, experi-

menter or railroad official, ete. TU. S. Army, Navy, radio schools and scientific institutions through-

out the world use the OMNIGRAPH, List your friends in every corner of the world. Catalog G3.
MNIGRAPH MFG. CO., 810 E. 39th Street,

Dept. M, Brooklyn, N. Y

SENSATION OF
THE NATION

Polk Binding Post

Insulated—No holes to fish for—
Insert wire in any position—Quick
action and holds tight.

J. L. POLK
4] Belle Ave. Troy, N. Y.

| ==

g

R *Set Builders-Dealers! Save Money!

Send for the most complete book of nationally known
Parts, Kits, Cabinets, Consoles, Speakers, Power Units,
Sets, etc. All atlowest wholesale prices. Quick service
on all yourneeds. Write now, it is FREE—

SETBUILDERS SUPPLY CO.
Dept. 1318 Romberg Bldg. Madison and Market Sts. CHICAGO, I11..

15 cts. g
Each

you know why the soprano is disliked as a radio broadcaster?

(6]
D A full and detailed analysis of the soprano as a radio broadcaster and why her
broadcast is unfavorably received, is discussed in the Summer edition of RADIO LISTENERS’
GUIDE & CALL BOOK.

Do you know the difference between the various types of electrical meters? . . .
You should know the difference in construction because this data affects the utility.

The design of permanent magnet, movable coil and movable iron meters is discussed in
detail in the Summer edition.

Intelligent service and repair work necessitates the use of an audio oscillator,
as a source of audible frequencies. . . .

Such a generating unit, of the beat note type, with full constructional details is described
in the Summer edition of RADIO LISTENERS’ GUIDE & CALL BOOK.

All of these will appear in the next issue . .. watch for it!!

Did You Get the Spring Edition of
RADIO LISTENERS' GUIDE & CALIL BOOK
Get your copy NOW! !

ALL ABOUT

Superheterodyne Band Pass Filters!

Sveech Amplifier Installation! Eliminating Man-Made Static!

Equipment for the Talkies! How to Sell Custom-Built Sets!
A Receiver with a Band Pass Filter!

And many other excellent features!
ON ALL NEWSSTANDS, OR WRITE DIRECT
CONSRAD COMPANY 50c¢
230 Fifth Avenue, New York, N. Y. THE COPY

The H.F.L. Special A.C. Nine!

say Yyou saw it in RADIO NEIVS

www americanradiohistorv com


www.americanradiohistory.com

1148

and Phonograph equipment.

styles sent free on request.

PHONO

RadioCorisoles

A.T.R.F. Transformer

(Continued from page 1094)

in regard to whether we shall make the co-
efficient of coupling large and the primary
inductance small, or vice versa.

Let us now consider the question of selectivity
of the transformer; for then the above question
will be answered.

The sclectivity of a tuned circuit depends
upon its resistance. Thus, were the primary
not present, the value of R. would determine
how sharp the secondary would tune. However,
instead of Ry, let us consider the more accurate
selectivity factor 7. It may be shown that,
because of the effect of the primary, the effective
resistance in the secondary circuit is increased.
Call the eflective resistance in the secondary
circuit due to its resistance plus the effective
of the primary R} and let

This is now the selectivity factor of the sys-
tem, and should be as small as possible.

'-m
= Mo + g
® ni="m ni+
Maximum amplification—see equalion (5)—
has given a certain relation between i, 7 and 7.
which must be satisfied. Placing this in equation
(8) we obtain

Radio News for June, 1929
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Above, the curve of @ transformer desigined as

described heve.  In the complete tuncr, fonr of

these are wused, thelr peaks staggered to give a
band-pass eficet

r2 as much as possible and fixed its value. ow-
ever, if we make 7 large, v} will be smaller
(¢ bas a maximum value of 1.0). Thus, if

For Radio or Phono-Radio Combina-
tion. A beautiful Walnut Cabinet with
sliding doors of matched Butt Walnut.
Ample space for Receiver, Speaker,

A descriptive bulletin of new 1929

ng= Mz +

This gives a measure of the selectivily of the

t=1.0 73 = 2 7o

If © were only 0.5 (about the usual value in
a radio-frequency transformer), the seleclivity
is 509 poorer.

Therefore, from the standpoint of selectivity,
% should be large.

EXCELLO PRODUCTS CORPORATION
4832 West 16th St., Cicero, Illinois

circuit when the radio-frequency 1iransformer
is designed for maximum amplification. For
maximum selectivity, %7 must be as small as
possible.  Now we have already, by using a
condenser and coil whose losses are low, reduced

Thus the option left us in equation 7 before
mentioned has now been answered when the
problem of selectivity is considered. The above
equations give rise to the following statem:ent:
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In @ tuned-radio-frequency fransformer with a
fized necondar_/ winding, working in conjunction
with « given amplifier lube, the selectivity for a
given oltage amplification depends wupon  lhe
coeflicipnt of coupling.

1t is now necessary to examine the character-
istics #f the A. C. screen-grid tube in order lo
deterntine the values of plale resistance and
amplification factor. Fig. 8 gives these quan-
tities.

It will be noted that the plate resistance,
instead of being about 10,000 ohms (which is the
case in the 01A-and 27-type tubes) is about
500,000. This means that the primary inductance
of the radio-frequency transformer must be in-
creasedd accordingly. Unfortunately, there is a
very definite limit to the amount of inductance
that may be used for the prlman for, if too
many fturns are used the primary will be tuned
to some definite point in the broadcast range
by the distributed capacity of the winding and
the ca{pamty in the screen-grid tube which is
directly across the primary. Therefore, it is
necessary to increase the coefficient of coupling
as mu¢h as possible.

"The! writer worked some time on this problem
and wis able by careful design to obtain values
of coupling up to 90 per cent. With this high
coupling factor, and as many turns on the
primany as possible consistent with keeping the
tuning of the primary below 200 meters, a
transformer was designed that performed un-
usually well, from the standpoints of both
amplification and selectivity. This may be
observed by an examination of Fig. 4, wherc
the vdltage amplification of the A. C. screen-
grid used with the transformer described is
plotted against wavelength. An average ampli-
fication of about 32 is obtained, as compared
to an hmplification of about 15; the latter is all
that cin be obtained when the U1A tube is used
with b well-designed radio-frequency trans-
former: Thus we have secured twice as much
gain with the A. C. screen-grid tube as it was
possible to get before its introduction and, if the
circuits are properly shielded, no neutralization
problem confronts us.

The | selectivity of the transformer is shown
graphitally in Fig. 5. 'This is also slightly better
(considering the amplification obtained) than
is the lcase where the V1A tube is used as an
R. I. amplifier. 'This may be contrary to the
opinioq prevalent among radio fans, but shows
up reagily in Lhe analysis and is substantiated
in pragtical laboratory measurements.

(In $he July tssue of Rapio News the flve-stage
tuning | unit, tlusirated in this article, will be
described. The first stage 1s aperiodic; the three
Jollowing R. I'. stages and the detector are tuncd
by a single dial operating a four-gang condenser.
The praks of the transformers are so adjusted
that thay amplify the signal to a high degree while
preserving the tone quality.)

Radio Wrinkles
(Continued from page 1113)

desirefl and then shifting the coils until
the cdrrect relation is secured.  After the
coils have been placed in the required posi-
tions, | the machine screw at the top is
tighteped, to keep them in place. By cm-
ploying some other method of securing the
rod td the baseboard or sub-base, which
will llow the coils to be removed more
easilv} this scheme can be used also for
plug-ip short-wave coils.—Contributed by
Williegn IT. Dobson.

A Quickly-Made **Vernier”

IIE wrinkle presented in Fig. 4, though
nothing new, retains its merits because

Please say
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The NEW, QUICK WAY
TO A BETTER JOB IN
ELECTRICITY

Now you learn from motion pictures, instead of books.
It’s the new, modern way of teaching quicker, better —thoroughly.
Right in your home, in your spare time you see all electrical machin-
ery in operation, you see anlmated dlagrams, you master Electricity
completely, ready to step into a “*Big Pay” Electrical job, earning $60
to $150 or more per week. You get a $75 DeVry Motion Picture
Projector to keep at no extra cost. Thousands of feet of film are
furmshed. We help Xou get the job you want. We pledge to give /
you the training and employment service necessary to get the f‘ >
right job and the right pay, or you need not pay a cent.

Write for FREE BOOK ,m- «if

c'}'
\-
&

New Way / g

Is Far Easier Send immediately for the new FREE Book, “The 4‘0 Q Q?' ;

1 finished Reel Lesson No. 3 Film Wayto Bz%‘lgerPay, thattells youhow we use F e Q}q, ;v
today and cortainly oan G- movies to teach you in spare time at home fora O v

N

derstand now why you claim
your courseis so easy to learn
because of its simplicity and
clearness. The films make it
easy to grasp any point.”’
E.A. B., Brooklyn, N.Y.

big payjob. Actquickly, mail coupon TODAY! P 00‘0 -@Q’
The NATION AL SCHOOL of s &
VISUALG EDUCATION /%% \ #°
/ S .@@.
%7 ST
?’g- \é;o& "
‘0&,

,/@'
é’k &. & %@’ﬁ\'ood

Any A. C. Socket Power Set can be used on D. C. supplles——
1f an “ESCO” Motor Generator or Dynamotor is used

“The Film “ny to Bigger Pay™

Take the Film Way to Bigger Pay ,% L

Machines for operating 60-cycle
A. C. Radio Receivers, Loud
Speakers and Phonographs from
Direct Current Lighting Sockets
Without Objectionable Noises of
any Kind.

The dynamotors and motor generators
are suitable for radio receivers and for
combination instruments containing
phonographs and receivers. Filters are
vsually required. The dynamotors and
motor generators with filters give as
good or better results than are obtained
from ordinary 60-cycle lighting sockets.
They are furnished completely assem-

bled and connected and are very easily
installed.

. . . . . These machines are furnished with wool-
packed bearings which require very little attention, and are very quiet running.

Write for Bulletin No. 243-C.

ELECTRIC SPECIALTY COMPANY
211 South Street Stamford, Conn., U. S. A.
TRADE “ESCO” MARK

Manufacturers of Motors, Generators, Motor - Generators,
Dynamotors and Rotary Converters for Radio and other purposes

Travel for “UncleSam”

RAILWAY POSTAL CLERKS
MAIL CARRIERS couron -»»»/—}, Dept. S182, Rochester, N. Y.

7 cHARGE, FRET 327pa VXH;;HOUT
y; 2, FREE 32-page book with
1700 tO 3000 Ye / list of U. 8. Government positions open
'
Vs to men and \\'ome?, and full particulars
telling how to get them,

Motor Generator with Filter
For Radio Receivers

S A — —— —— T —

FRANKLIN INSTITUTE

TRAVEL—Sce your country on government pay

SHOULD MAIL COUPON S
MEN ——WOMEN, 17 U II\IMED“}ATELY ’ Nameé......... £ 00000000000008008060 5080080000060
Steady Work No Layoffs Paid Vacations PAAATESS « + e o e e e e e e e e e e e
you saw it in RADIO NEWS
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OPPORTUNITY AD-LETS

Follow these advertisements every month.

these columns.

Classified advertising rate twenty-siX cents a word for each insertion.
Cash should accompany all classified advertisements unless

than 10 words accepted.

Objectionable or misleading advertisements not accepted.

June ist.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION

EXPERIMENTER PUBLISHING CO., INC., 230 Fifth Avenue, New York, N, V.

Agents Wanted

Miscellaneous

Reliable advertisers from all over the country offer their most attractive specials in

Names and addresses must be included in the above rate.
placed by an accredited advertising agency. No advertisements for less

Advertisements for the August issue must reach us not later than

Radio News for June, 1929
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Salesmen Wanted

Guaranteced Genuine Gold Leaf Letters anyone can pui on

Forms to Cast Lead Soldiers, Indians, Marines, Trap-

store  windows.  Large profits, enormous demand. I'ree pers, Animals, 151 kinds. Send 10c¢ for illustrated Cata-
sumples.  Metallic Letter Co., 422 N. Clark, Chicago. logue. H. C. Schiercke, 1034 72nd St., Brooklyn, N. Y.
Inventions Commercialized. Patented or unpatented.
$50.00 Weekly. 1Jen wanted te demonsrratec and take Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo.
ten orders daily direct from motorists, Amazing Magnetie
Troubte Light. Rricks  anywhere! More orders, bigger
pay. Write fi))r dexnnxxstx'ﬁtor and particulars.  Magno,
Seacon Bldg., Dept. 793, Boston, Mass.
' Patents
Inventions Commercialized. Patented or unpatented.
Rusiness Opportmn'ties Write, Adam Fisher Mfg. Co., 278 Enright, St. Louis, Mo.
Patent Attorneys
Amateer Cartoenists:  Rell Your Cartoons New Plan.
Smith's Service EXN1194, IVenatchee, Wash.

Amazing serew-holding screw driver! New Datented in-
vention!  Removes, inserts screws instantly inaccessible
rlaces.  Sells $1.50, 1009 profit. Factories, mechanics,
garages, radic electricians buy on sight! Exclusive terri-

tory. Jifty, 1072 Winthrop Lldg., Doston.

Free Dook. Start little '{[all Order business. Hadwil,

5A-74 Cortlandt Street, N.

Commercialized. Tatented or unpatented.
Co., 278 Enright, St. Louis, Mo.

Inventions
Write, Adam Fisher Mty

Correspondence Courses

Used correspondence school
basis. Also rented and exchanged.
Catalog free. (Courses bought).
Alabama.

courses sold on Trepurchase
Money-back guarantee.
Lee Mountain, Pisgah,

Detectives

Detectives Needed Everywhere. Travel. Txperience un-
necessary.  Puarticulars Free. Write, American Detective
System, 2190 Droadway, N.

For Inventors

Inventions  Commerciafized. Patented or unpatented.
Write, Adam Fisher Mfig. Ce., 278 Inright, St. Louis, Mo.

Patents procured. Tarticular attention to radio, tele-
vision, aireraft cases. Low rates. H. Sanders, 536 So.
Clark St., Chieago, IIL

Big Ohio Corporation wants county manager. $50 weekly
commission. ldarnings start immediately. Good for $5,000
yearly. We furnish everything, deliver and collect. Cap-
ital or_ experience unnecessary. Fyr-Fyter Co., 1884 Fyr-
Fyter Bldg.,, Dayton, Ohio.

Song Poems

Song Poem Writers: ““Real”’ Proposition. Hibbeler,
DX, 2104N. Keystone, Chicago.
Song Writers
Songwriters: Substantial Advance Royalties are paid on

Publisher’s acceptance.
oping ideas
Pictures.

Write for Free Looklet on_devel-
for song words or music required by Talking
Newcomer Associates, 1674 Broadway, New York.

Patents—Write for Free Instructions. Send Drawing or
Model for Examination. Carl Miller, Registered Patent
Attorney  (former Patent Office Lxaminer), 202 McGil
Building, Washington, D. C.

Patents—Send for form “Evidence of Ccneention’” to be
signed and witnessed. Form, fee schedule, information free.
Lancaster and Allwine, Registered Patent Attorneys in
IDIthed States and Canada, 269 Ouray Bldg., Washington,

fnventors—Should write for our Guide 1lock,
Obtain a Patent,”

“How to
and Record of Invention [3lank, sent

Free. Send model or sketch of inventions for our inspec-
tion and instructions free. Radio, Llectrical, Chemical,
Mechanical and Trademark Esxperts. Terms Reasonable.

Victor J. Evans & Co., 922 Ninth, Washingten, D. C.

Patents—=Send drawing or medel of your invention for
examination and instructions. = Advice and booklet free.
Highest references. Dest results, Promptness assured.
Watson E. Coleman, Patent Lawyer, 721 9th Street, N.W.,

Washington, I. C.

Printing, Engraving and Multigraphing

Multigraphing,
Trinting,

two  dollars  thousand. Miscellaneous
JMayer Ray Corporation, Monmouth, Illinois.

Your Own Correspondence Stationery. Name and address
o 125 DeLuxe lettersheets and 125 envelopes $2.20 10st-
paid.  Oberman Company, ox 1042, Chicago.

Radio

wtsen

Help Wanted—Instruction

Wonderful
Women, 18-5
yearly. Are \ou
Instruction Burcau,

oppnrtumtles in Government Jobs for Men-
month.  _About 40,000 openings
We advice you Free. Write,

8t. Louis, Alo.

Male Help TWanted

A Paying Position open to representative of character,
Take orders shoes-hesiery, direct to wearer, Good income.
Permanent. Write now for free book. Setting Ahead.”
Tanners Shoe Mfg. Co., 2356 C St., Doston, Mass.

Firemen, Brakemen, Baggagemen (white or colnred},
Sleeping Car, Train Porters (colored), $150-$250 monthly.
Lxperience unnecessary. 237 Rall“ay Bureau, East St.
Louis, III.

Please say

Bargains, used radios.

Guaranteed perfect working or-
der. Iilue Ribbon 5 tube,

2 dial, Console, $19.95. Fresh-
man, $14.95.  Atwater Kent, $§19.50. \Ian\' famous malkes.
nd money order with order. Bargain lst on request.
Surplus Radio Co., Dept. 2-F, 4611 N. Clark St., Chicago.

Sonatren Tubes. Fine Dependable tubes.
Faue bUl\ service. Quality Performnmance UX199,

Longer satis-
$1.80; UX120,

2 A, $1.20; UN200A, $3.20; V\"OIB $2. 40;
20; D\?EG $1.. Dl227 $3 20 U\171A

1 \141 AC, $3. § 7.20; -aO,
280, $3.40; "Sl, $6 00 5AC, ‘5 60;
$5.20; P0<tp-ud Money refunded for unsatlshc-

tubes ot abused.

tory Philadelphia-Sonatron,
Dex 452, Philadelphia.

Phila.,

Nepture 5 Tube Recexver completely swired chassis. Di-
reet from factory. $10.9 Neptune Radio Company, 334
Pearl, New York.

Build Your Dynamic_ Speaker. Machines castings, blue-
print, instructions, $8.50. A, C. Klein Co., 1038 N. 10th,
Reading, Penna.
You saw 1t
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Song-poem writers,
Dept. 322, New York.

Address, Afonareh, 236 West 53th

Stamps and Coins

Stamp Collectors—Phillips’ Monthly Bulletin (illustra-
ted) offers over 2,000 bargains, sets. packets. etc., each
issue. Free. Phillips, Box 1012, Bartford Conn.

Telegraphy

Telegraphy-—~Both Morse and Wireless taught thoroughly,
Nig salaries. Wonderful opportunities. Expenses low,
chance to earn part., School established fifty years. Cata-
log free. Dodge’s Institute, Cour St., Valparaiso, Ind.

7 C 2he New~ A

mpraved Powerchms

1and 2 watt---Range -

. J0010200,000 ohmsin ..
powey types - -1 £6 1.00
megohnis in resistor iypes

RESISTORS 85 POWEROI—’M
‘ INTERK\ATIONAL RESISTANCE CO.
.20 6 Chestnut Street, Philadelphia, Pa.
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of it4 simplicity and efliciency with low
cost; jas it requires nothing more than an
ordingry bakelite binding-post. This in-
expentive item is capable of muking a ver-
nier dial out of any plain bakelite dial

To make one, first find the radius of the
metal [base of the post and drill a hole in
the phnel divectly under the dial at that
distanice from the bottom edge of the dial.
The diameter of the hole should be slightly
larger! than the serew of the post, as this
nust furn freely. The dial should then be
moved away from the panel until it touches
the juncture of the base and the bakclite
head of the post. If there is too much space
betwebn the dial and the post, this may be
eorredted by winding some triction tape
on the post until the desired pressure is
obtained.—Contributed by Milton D. Rubin.

RADIO BOOK REVIEW
(Continwed from page 1128)

pick orie up locally, they will spend a most amusing
evening reading it, or at least guessing at the con-
tents.. |

The book takes the form of a series oi dialogues
betwee |na 16-year-old boy and his 35-vear-old uncle.
The boy is a radio hug of the first water; the uncle
is a radio engineer possessed of a delicious sense
of humor and the ability to explain things in a
wholly lunpedagogic manner. The boy asks a ques-
tion :mgd the uncle answers it by drawing analogies
to common objects. For instauce, he represents the
attraction hetween positive
and negative charges as
similar to that between a
man and a woman en-
closed in facing telephone
booths and trying to kiss
each other through the
glass windows. Also, he
shows the electrons inside
a vacuum tube as taxis,

going over a one-way
strect from the flament
| to the plate. The hook is

a thordugh course of instruction in radio. its hu-
morous| features detracting nothing from the accu-
racy of] the explanations.

The [little thumbnail sketches that line the mar-
gins of the pages are very clever, and can be
apprecigted cven by a person who knows nothing
of French. A couple of them are reproduced here-
with. The little pig in a box at once identifies the
charactbr of the set used: aund the dog chasing his
tail is obviously regeneration.

L In Our
June Issue

The Radio Telescope, by Stan-
ton A. Coblentz. With charac-

teristic imaginative {oresight,
the author of “The Sunken
World” gives us, in concen-

) trated form, an extremely well-
written story full of plausible science.

The Mongolians’ Ray, by Volney G. Math-
isotl. A capital scientiliction story that
woulld have done O. Henry honor for its
rarg surprise ending.

Fingers of the Mist, by Pecter Brough.
Syuthetic life is no novelty in the labora-
torj. Scientists claim to have come pretty
closk to the secret of life. although only
microscopic living beings seem thus far to
havk been produced.

The! English at the North Pole, by Jules
\'erpte. (A Serial in 2 Parts) Part II.
Now that the cxpeditionists have reached
73 degrecs North, the excitement and ad-
ven;ure start and we learn a great deal
abotit the territory in the neighborhood ot
the | North Pole—much of it proven fact.
Both the story and scientific interests are
fully sustained in the concluding chapters
oi this story.

And, in honor of Sir Hubert Wilkins’ con-
templated trip to the North Pole in a
submarine, we include in this issue half
the | sequel, which shows these English
forging {urther and further north, almost
in line with Sir Hubert's plans.

T
T
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210 Power Amplifier

This famous genuine Kolster X-5, AC
Electro Dynamic Speaker is complete with a
210 Power Amplifier and “B” Supply Unit
all self-contained on a steel frame. A real
fine matched rugged Unit, weighing 45 pounds

grille.

The Power Amplifier in addition
to performing its normal duties in

AMERICAN SALES CO,,

MOST ASTOUNDING RADIO VALUE!

korster ELECTRO DYNAMIC SPEAKER

COMBINED WITH

without Cabinet. The Cabinet is tone gquality and volume, no note
handsome, bemg Pgncﬂ Striped e is obscured — everything is clear.
Walnut, designed with cathedral Will modernize any radio receiver.

Width 257
Depth 127

conjunction with the Dynamic

Speaker, if desired, will also sup-

ply “B” voltage, and is tapped

at 22, 67 and 90 .volts for any

receiver using up

to 8 tubes. ,

" Height 427

This Unit uses LIST

an automatic volt-

age regulator tube, PRICE

UX-874, in order

to kee,p the “B” $175.00

supply silent and (withaut tubes)

steady.

MODEL X-5 !

19-21 Warren Street,

and “B” Supply Unit

This Dynamic Speaker can replace the last
audio stage of any set or De used in con-
junction with ali the tubes of any battery
or electric set and operating this Speaker
with any radio set will bring out wonderful

TUX-210 and 1

Uses 2 UX-281, 1
20-foot cable

UX-874 Tubes. A
supplied.

Operates direct from 110-120 volt,
50-60 cycle AC current.

OUR
PRICE

Every Speaker

554.@9 is serial num-

bered and has
(without tubes) foctory guaran-
tee tag.

Brand new in
original factory
cases and guar-
anteed.

New York City

Do you know that your present
good set is capable of giving
you quiet, dependable, more en-
joyable reception direct from the
light socket? Don’t think of
discarding it when you can
electrify it for only $6.85!

New Radio Thrills!

No need now to put up with th
shrieks, howls and inconvenience of
dying Batteries. You will see how
easily you can electrify your set when
you write us for proof and the truth

about all-electric radio. Get more
volume without hum, sweeter tone,
crystal clarity, surprising distance.

New radio pleasure.

Over 100,000 Townsend “B”

Power Units Now in Use

Hooked up in_a few minutes—use same tubes—no changes.
Over 100,000 Townsend “B’’ Power Units in use and giving
satisfaction. Approved and passed by the rigid laboratery
tests of Radio News, Popular Radiec and other authorities.
TRY IT FREE We are so sure the Townsend

. will do all we claim for it
that we give yeu the privilege of testing it out for ten
days at our risk. A new radic joy awaits yeu. Dan't put
up with second rate reception any lenger. You don’t have
to—when you can have electric reception with a Townsend
“Bf’ Power Unit for the astounding low cost of $6.85.
Mail coupen for complete information TODAY!

TOWNSEND LABORATORIES
725 Townsend Street Chicago, Ill.

RESULTS

Have had wonderful reception with
your ‘B’ Eliminator on wmy AT-
WATER LKENT for two years uow.

C. . Smith, Snyder, N. Y,

Am  entively satisied with Elimi-
nator purchased from you last sum-
mer. Am  getting many Florida

stations we did not get before.
Geo. Cadman, Hamiiton, Ont.

Your

Tliminator has given us perfeet
service t

over a vear on our STEWART-
5 model 300.
Fred S. Kattelman, Glendale, Calif.

Your Eliminator very satistactory.
Tas saved me the price of bhuying
2 new set. Have had it almost a
vear and it performs as well as
any $33 Lliminator.

Fred Kosanovie, Fairchunce, Pa.

TOWNSEMD LABORATORIES, ]

| 725 Townsend St.. Chicags, 1L
| Please send me full information on the I
] Townsend 1 Power and Free Trial Omer. l
1 NOAME  (oanee TSN AT T o =l ;
{ Address ...... Ty SN RS N i l
l Clts 5 caresenen s apmaeran meamer B State........... I
!

i3.C.orALC.

AMPERITE automatic filament
control increases tube efficiency
and lengthens tube life. $1.10
with mounting (in U. 5. A.)

ARadiall @ompaty_/

50 FRANKLIN §T., "NEW YORK

FREE New **Amperite
Blue Book'’ of latest ra-
dio information and cir-
cuit diagrams.

Write Dept, R.N. 6

T.

The "SELF-ADJUSTING” Rhcastat

www americanradiohistorv com

o

Barawik, the first and oldest radio
specialty house, offers you unusual
scrvice this year. Bigger stocks,
%uickex_' shipments, lower prices. t\
eal with an old established, reliable
house. Get honest goods, honest service,
honest prices. Barawik service makes you
more money. Send now for big new Catalogshow-
ing lowest wholesale prices.

26-A .
BARAWIK CO. cmcﬁ%’g.lus.tsa. A.

Mail This Coupon Now for Free Radio G
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ALIKE AS TWO PEAS—to the naked eye, per-
haps. But the microscope detects things about the
physical nature of the basic materials used in Cel-
oron, that may mean the saving of thousands of
dollars to Celoron users.

o ST

WHAT IS GOING TO HAPPEN? One of the
departments of the Celoron Laboratory where theory
is subjected to the acid test of actuality—where new
resin compounds for the improvement of Celoron
Molding Powders are tested out.

DIVISION

o
DIAMOND STATE
FIBRE CO.

Established
1891

Radio News for June, 1929

ORATORY

but dedicated to your interests

Manufacturers and molders, who
have adopted Celoron Molding
Powders, know the vital service
that the Celoron Laboratory is
rendering their businesses.

For they realize that years of
study, research and experiment
must have been necessary for the
development of such an improved
plastic material, so well adapted
to their requirements.

They know that the uniform
high quality of Celoron Products
could o nl_y be maintained
through the most exacting labora-
tory coutrol of every phase of the

great Celoron Plant’s production.

They welcome the untiring pio-
neering spirit with which
Celoron scientists, engineers and
chemists labor on to produce
still greater improvements for
the future. To produce new
products, new methods, new
standards of quality. To offer
these advantages to Celoron cus-
tomers—first.

THE CELORON COMPANY
Bridgeport . . . FPennsylvania
In Canada: 350 Eastern Ave., Toronio

CELORON PRODUCTS

Celoron Molding Powders; lmpregnated Fabric and
Paper tor Molding; Synthetic Resins, Varnicshes and
Cements; Laminated Celoron theets, rods and tabes
for radio, electrical and industrial purposes; Celoron
Silent Gears.

Please say vyou
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