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For better reception
with any AC set, use

CUNNINGHAM
AC Tubes CX 326 and C 32
These tubes eliminate batteries—
just plug into your house lighting

circuit and enjoy modern radio re-
ception. It is just that simple.

E. T. CUNNINGHAM, Inc.
New York Chicago San Francisco
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FREE.
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INCLUDED IN COURSE

Instruments shown here and others—sent to
our students frec of exira cost.
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i instruments help you

m to do the practi Receiving sets,

from simplest kind to thousand-mile receiver.
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My Racho Training Is the Famous ‘‘Course
That Pays for Itself”

Spare time earnings are_easy in Radio when you know it
the way we teach you. Increase your income almost from
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the start of your course thru practical knowledge we give
show you how to hold the job, then our Employ-
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"MEN! Here's
the ‘dope’you've
been lookmg for:

How TO GET INTO THE
RADIO BUSINESS’,

Almost Romance

If you're earning a penny less than $50 a week,
clip coupon now for FREE BOOK! New
Book, 64 pages, profusely illustrated, tells all
about the Radio profession, thousands of op-
portunities—in work that is almost romance!
) YOU can learn quickly and easily at home,
through our tested, improved methods, to take
advantage of these great opportunities! Why go
&2, along at $35 or $35 or $45 a week, when you can
" pleasantly and in a comparatively short time learn
be a Radio Expert, capable of holding the big
pay jobs?

Clip Coupon for Free Book
Don't envy the other fellow who's pulling down the big
cash! Our proven home-study training methods make it
possible for you, too, to get ready for agbetter job, to
carn enough money so you can enjoy the good things
of life. One of the most valuable books ever written on
Radio tells how—interesting facts about this great field,
and how we can prepare you, quickly and casily in your
spare time at home, to step into a big-pay Radio job. You
can do what others have done through our training. G
THIS NEW FREE BOOK SEND COUPON TODAY.
SMITH, Presiden

NATIONAL RAGG, TREEtR.
WASHINGTON, D. C.

Dept.
Washington, D. C.
ear Mr. Smith:
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The radio leadership of 1928

401 Dry Cell Type
BANDBOX
JUNIOR

$35
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Cmmbuung much to the success of this 1928

wonder radio is_the Mershon

the desired heavy voltage
proﬂuce the acoustic and volume fesulting
IT IS SELF HEALING.
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paper condensers.

The capacity of smoothing condensers in

Crosley power units is 30 mf, Other sets use

only a fraction of that condenser capacity.

Undersize condensers, transformers, etc.

ed in order to build down to a price.

Crosley builds up to a standa

The AC Bandbox is purposely made in two
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OINING the Radio Association enables you to cash Doubled Income in Six Months
Follow its success-p “I atgribute my success entirely to the Radio Associa-
and you can earn $3 an hour, in your s tion,” writes W. E. Thon, Chicago, who was clerk in a
from the very first. Over $600,000,000 is being spent  hardware store before joining. We helped him secure
yearly for sets, supplies, service. You - the managership of a large store at
can get your share of this bu a 220% increased salary.

and, at the same time, fit yourself Ior

4 What a Membership C: “In 1922 1 was a clerk” writes K.
{he big-pay opportunities i Radio. 2 gee e ban Ber:umg. Mc(.ﬁlo“ A
e Do for You Since then T have built Hundreds of sets—
Founded on a New Idea o 1 e i kg

Lt 55610 g on b rom 1-tube Regenerative to Superhetero-
Members of the Association do o uprwards in your spare fime. dynes. 1 ai now cherminl BHCHR ST
wait_for months before they e otusis 20 o ndfolh Fonr RN Bt i \r[umtlhm e
f Radio. Without quit- i L B T v

moriey out o it build all kinds of seis. i due to the splendid help it gave.”

ting_their _jobs, our members are

P Sirt you ' Beiness I}

carning $25 to 75 a week spare time e ﬁn,,m Py e Easiest Way Into Radio
by brilding o pilored” radio Sets. | 4 _gvuin you for the $3000 10 | If ambitious to become a Radio Engineer
serving as “radio doctors,” selling $10,000 big-pay ,,,,;“, Sokitions. to fit yourself for the $3,000 to $10,000

ready built sets and accessories, or opportanities it Raio, join the Associatior,

S—Help secure a bwzr position gives you a comprehensive, practical and

following one of thc many profit- g
at bigger pay for you. theoretical Il'n“l“g wd the hmmn of our
making plans of the Association. 6—Give you the bacbmc of the )-mp}mmem Ser: You earn while you
: Radio Association. learn.  You have. the pnuleu o( by
Earned $500 in Spare Hours A MEMBERSHIP NEED NO xadio supplies at wholesale, ~ You have the
H““dmh T o s “radio O U A Association behind you in Garrying out your
doctors Lyle Follick, nsing,
Mich., ha< already made $500 in spare ACT NOW—if you wish Special

time, " Werner Eichler, Rochester,
N. Y., is earning $30 a week for spare time.

FJ Membership Plan
“d\ley Sedalia, Mo, is carning as much in spare o  limited sumber of ambitioys men, we wil give Specil

i A i Memberships that may ot—cost you a cent. To
time as he receives from his employer. i secure one, write today, We will send, you details and also
We will start you in business. Our cooperative plan our book, “Your Opportunity in the Radio Ing

gives the ambitious man his opportunity to establish g{zﬂu el to the money-making xmm'u tes of Radw
himself.  Many have followed tlm phn and es- e iiar,

tablished radio stores. gh o i

has increased the salaries of many. § cores

RADIO ASSOCIATION OF AMERICA,
4513 Ravenswood A
Chicago, Til, Dept. RN-3

connectc GMEREE SRR S L G L
prosperous stores.
A year ago Claude De Grave knew nothing about Radio. |! ceprtem

T
I
1
1
Today he is on the staff of a famous tadio manufac. |} (FIE N me by et mail ful detily of your Special
|
I
1
1
1
]

i Fose Yo Bopor:

Mershesshih PIIn sl ‘Sep eap
turer and an associate member of the Institute of Radio tunity in the Radio Induatry
Engineers. He attributes his success to joining the As-

sociati

N
His income now is 350% more than when

Address.

City. state.
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e bt x e e the Enerniopmis, peety el
The First Radis; Encyclopedis ” Ever: Published
M e < . uide and Call B
o Ferim s Aty o ety Lot om Thsusn:
JUSTMAILTHIS i ont P iy Colitmare e =

S5 GERNSBACK'S ‘RADIO ENCYCLO:  claifcd crowindex designed to. bring to-
DR the only standyrd wore ever el radly rlerenecs tnder ‘one” heading
ENCLOSE NO Wimi}i\.im m(]mu;mii“"lfm' fied tn AT cireults, mew ﬁi?’,ﬂ';"l‘,y‘?v are deseribed by

MONEY e g Specs R bicture, and ‘every part: and ap.

i
E 14 is “writien in_plain wsed in” Radio is explained  and
e o hat. everybody “can ndorsand e | indertandable by meint of photo-

o0, detni
SIDNEY GERNSIACK and ey
h Ave., New York: i
PP Ay Hew ¥ pound in full hth \PV‘H’HY Pnarbied mmr
e one comy.of Sidney i eaves ‘and. end i She e

Send me
Gernsbacics  First Radlio
cyclopedia iy’ e volume 12
advertised. 1 will pay postman
$2.00 plus’ postage 'on_ deivers. to make the. mwv
‘The ook conta

Tmoad'ta o,

“This volume should find a place in every

ibrary, nd will be a vertable boon to you

wha afe Interested in' Radio, from any angle
PRICE $2/00

Name
Add REMEMBER

e THIS IS A REAL ENCYCLOPEDIA—NOT A DICTIONARY—and very few of the things
Town deseribed and flustrated in (his volume can be fourd in any dictionary, or any other encyclopedia

s S. GERNSBACK - 230 Fifth Ave., New York, N. Y. 4
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SUCCESS

IN RADIOe

New course gives finest
instruction obtainable

You can learn at home!

Good pay from the star, rapid ad and ph 1 life
of in-work—that is what Radio holds for the man who
knows his subject thoroughly. Right now on Mr. Duncan’s desk there are letcers
from big radio companies offering to RIA graduat
Me. R 1. Duncan Dirccror Since 1909 Radio Institute of America has trained thousands to become success-

ful in the many branches of Radio. Are you going to plod along at a thirty-five
dollar a week job when REAL MONEY is waiting for you in radio?
Dear Mr. Duncan:
You have the heartiest sup- e
sorcajihe o Corporaion New course finest ever
America in your work of
b, Prominent radio men have enthusiastically greeted RIA’s new course as the

» most complete and up-to-date offered today. All this first-quality equipment is
(Signed) J. G. HARBORD, | gyrnished FREE WITH THE COURSE—parts for making many practical radio
Radio Corporadion of America. | circuits and the Peerless Signagraph for code instruction.

RIA backed by RCA, G-E and Westinghouse

You get all the benefits of instruction conducted by RCA and spon-
sored by RCA’s tes, G-E and W
department is at the service of graduates.

Study at Home

Moreover you can STUDY AT HOME — when you please and as
long as you please.

This new informative book-
et describing the course s juse
off the press. If you want to
learn more about the well pay-
ingpositionsin this fascinating
profession send the
B coupon now for your
‘ g copy. No obligation.
FREE WITH COURSE u v s g 4 e " S N
i cxipmentorexperimental work—all the prts =
3 prachcal radia it b Fosrtes
raph for e instruction.

~_RADIO INSTITUTE OF AMERICA, Depe. A3
326 Bro New York City

RADIO INSTITUTE OF AMERICA | nom.o. oo
t A3 326 Broadway, New York City

Name

-
I

I

send me your new catlog. T want tc kaow |

1

1

Addres. 1
1
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$ I o “Try this on your piano” ‘g 1 o

$nis Here it Is! iy
The Loudspeaker Sensation of 1928

of course

Q
it’s an — product
(42 2

Simply attach the ENSCO piano unit to your piano and the cord to your
radio set-it only takes a minute---and you have a
marvelous, resonant loudspeaker.

This wonderful device makes use
of the perfect sound-reproducing
qualities of the piano sound-
Ftoard. It took years to develop
the piano to its present state of
perfection, and you can now
enjoy perfect radio reproduction
by using this sound-board.

It doesn’t show—it does not
mar the piano in any way or
interfere with its use as a piano.
Fits any piano, grand or upright,
and works on any radio set.

The reproduction is simply marvelous. The bass notes, the rolling notes of the middle
register, and the thin, sharp tones of the upper treble- all perfect—and the voice sounds natural.
The famous ENSCO drive ugged di distortionless unit developed
by Clyde J. Fitch, makes this possible. It is new, and (e asiis TRl axiota. son,

MANY NOVEL APPLICATIONS
Musical furniture is now a reality. Imagine the dinner table, surrounded by guests, bursting
forth into glorious song, a chair or bridge table telling a bedtime story, or a door or panel singing
a baritone solo! All this is made possible by the ENSCO piano unit. It is made by the makers
of the famous ENSCO cone speaker kits under U. S. Patent No. 1630199 and others pending.

The Best

$10
You Ever Spent!

If you do not have a piano, use it on the table or a panel, or door. It works!

Sold under money-back guarantee. You must be satisfied or your money will be refunded.

Price only $10.00." Complete with 20-foot cord. Ask your dealer or send order to our nearest

office. - Shipped prepaid on receipt of check or money order or C. 0. D. with postage added.
rice in Canada—$11.5

ENGINEERS' SERVICE COMPANY

25 CHURCH STREET E. JACKSON BLVD. 331 BAY STREET
NEW YORK CHICAGO, ILL. TORONTO, ONT.
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Custom~Set Building

By Hugo Gernsback

cu
built set has shown o gradual but healthy increas builder performs the same duty as the body builder when a rich man
broadeasting frst started, it was impossible, in It to fit his requirements.
uade sets, becuuse at tt fime lher of cases thit have recently come to my attention might
none_to =pu\k "of ‘on. the. marke several years for There was one e on Parl
ers 0. develop, the multi- Fe ot i e e e v hantice athnwm
O autrncton sl Amuiguss alloves the country were making 50 could have an outlet for a rado loud
own. spéak he requirements were that more
than one program could be mmed at the same time. Evidently,
50 o custo * was

wishes a_special automobile b

I :vrn since radio v»sc me popular, the vogue of the humt'— special, radio installations and, in ﬂm respect, the m-set

y come along, in overwhel
ices, home set building m\t\lmlly a single receiver could not do t g
e thre o peopleto build thele own was  called in, and one set was s installed in‘a. Lowls X1V inlaid cabinet

me made-set buider, who  with o Blacke and-pold inlald pasel to match. "I other was placed
T el 150 us the “custor-set builder,” has not vanished, in the Jibrary, and had to be built into a sectional bookease. A
B ot “Gouits the sontrarys His tribe s mereasing steadily,  switching e austicnt e hasiidl ot e spenker
B s is ro Il o expioin. plact ff onin | i tie boute ot b o ched on to’ either radio et as desired.
be understood that the radio constructor o buflds only an o s Algrequiriment, nd min Al it e o o set

When ready- made sets 3
numbers and at p y all

ook a setuback. " The
no longer so great; yet even today the

was

ional_set, and the custom-sel lﬂev, 2 two »tlmt e Imﬂﬂ" did a n
‘.’ s Fuiles for s QRS 1 e the _ In o welldnown \ew York resaurant, a customst bilder was
ed in o do anothe ual job. The requirements included

ek Dullder. bullds. not ‘oaly’ for Rinadl? DL RMEN - for
his friends, and for sale. Bat Qlw two clas c builders mugt
be considered, more or less,

ewht lmld :y\cuk(rs. er vun-d Hnmx,_hout “K restaurant in such
What none would show. Furthermore, enough power was
nem\ml to fill the entire restaurant, which is of a

ith a good volume of mum‘ desired, furthermore,
nusic could m supplied to the.

rs, at the option of the owne
ow 1 pos: 1»1 have been used,
e aibariol pagee of radio migasines.  From the very nature of . oo ‘;:;'y‘;’,,c e et
things, it must be seen, set '";"“""‘“"“'s °"'}“"° ‘"{‘ e their  pwer 1mpl|ﬂer. and a switching arrangement for the phonograph,
models over night. It "““‘“ a long time to get ready for pro- the music of which had .ml:a Hge amplified to s lw_h .\. ogres ]

e same.
But, particularly i the radio axt, which fs comparatively
Iy day brings along new inventions and i

Thents of one Mnd o anothers these are fre di

lou
R
becaieloh the

duction and, once you are in production, y R o b0 e loud
thopen volume to the loud speakers.
g ‘"est “""}“‘ e ""f";“" ”3' ot s o the st of dhe Coptonatl balics who
Gl “m gt Jare: se mamtactuees e W ompltad e by e acconplshed o most sadsactory installaton
o it e rom o et

e caypaand;this ies_more to the

ket for eficint DX sets that,
coast 1o  coast,
2ot iads foe
o ot e
‘the cltiés; whe

ko he expected. Dy this T do not mean to
gy that the vvmnuf mmd sets are not as good, or are hehind the
times; but s 1 in this country there are several

Sres thossset pOol il perforce, have constantly the
atest “rmkm, the dafest. improvements i’ radio

pounty thap f6 the o
under fai

such
Gistance reception for thelr sets. | The trend

the peo) ¢ interested in building radio e ol i e 9 or e i s Qe i
anmy ogl e Dioncer s o great influence upon the radio ey m ot Sactil o o u’ul‘n‘\, T o des '”fn :f
e mum of trouble. Accordingly, the ready-made h (h-n bear

ireuit s described in Ry other radio tis in mind but out in the country,

are upwards of %oma individuals in S0 in the sl communiies hundreds of miles away from the fareest

But that stations, there s and steadily increasing der
hat wm mmh u\\t and gt their stati

publiations, ther
country who wi lll immediately start b
is not all; there is another class of m(ln
who also know about the lates i SVe  good loddok e
such sets, but have neither nor the inclination to build ﬁ,c,‘,,m e s ot Made (o Tavends “
them. usually, have he it oy e professional cus Wait b e custosimade-set Joae
set builders “luu ‘s @ rule, realize @ profit from the transaction. s o €y Hart ot innocently ﬂmugh. \_V bmm"m
It is casy to scc that there fs an excellent cconomic ustiication o T sooner o aer

for the custom-set builder, for not only the reasons siated, but @  drop fn and hear it perform. As o rule,

Tornber of others any salesmanship. at will wa
For instance, as veryfffequently happens, o man Ins o special the set and offer to buy it; and that is how many custon- m lunlders

cabinet, a 1 ‘The y today any num-

ase, o phonograph console, or o special closet, f _ aetually were Btasted,  There are in
sires to place a. radio_set. i
,...Imm.le tofind o suitable h(‘{m)

lders who are a el

ber of custom set-huild
for their friends an and_making a_ regular busi-

desired many ness out of it—a sm . but a business nevertheless.
s and where a ren ally worth-while job can be performed.  And let no one think tht m.- custom-set builder sells cheap mer-
Not only will the eustom-set builder construct lent model  chandise. As a rule, from $100 wpwards, because
incorporating the lntest available cireuit, bt e Wil make‘the  there is not a custom-sct bues il e sl o o ek i
set !mrmnnm' with customer wants a to be proud of his knows umnung at all ‘about e
om-set have ng trouble e he w)l| i (and often to his sorrow) that n

n gekting its if the customer wis engraved with gold lines,  single riced set canses him more trouble and annoyance, in

anner, again dlder will oblige. But order 6 Il sihton than sesersh whi T scs i ot Bint
that is by no means all; frequently well-to-do customers require  class materials, and sold at a much higher figure.

Mr. Hugo Gernsback speaks every Tuesday at 9.30 P. M. from Stations WRNY (326 meters) and 2XAL (3090 meters) on various radio and scientific subjects.
985
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S0 sl retiadonicl me

boy of Saunderstown, Rhode Tsla
to have all the other known D)
backed completely off the boards with a
record of 04 ststions n 41 countris,
ierce’s friend and brother “ham,”
Franklin B, Rowell (LAMU) of nmmeke',
told me at a recent New England conven-
iS5t Ak imenten e Relay League
t Pierce was receiving broadeasts from
o B Nustialla and ot
in all parts of the world, on two
R med like e siaultt o »

uper-

beated Tnghisfios Qe e o
to n honest young man; and he gave
o from messegl L oo o
thina ot 2o sl e it g
had logged, that 1 knew he have either
heard most of them many e
spent most of his time memorizing the call
books.

He said that he had letters and cards
from ey of dhesgegtations, vesylugi e
receptio ]
e o x\cnrlv incredile, St 1 Gecidea
his home and see the evidence hefore
ol iy Dguled statement.

Several months visited Saunde
R RGes towe, 1 found, was & Torm
back in the woods. A grocer on the high-
way took me over in his truck. I talked

Walter Pierce going over his ground conneetions,  pictorial diagram of which is shown
on the following

with Hin Bnd with the boys
family while I waited for the boy to come
home’ from school. The hous: is in a gﬂml
location, on a hill ti est of

e ewp
Pierce’s receiver is a Radiola 11T, a two-
ube et i es wel oy « e veors
off the
}1.» e e
Toom; i bocked, 13 o
fels and two 43-volt “B” ho
ies. He was using tubes of the 199 Q_\pe.
with adapters, instead of the WD-11 type
for which the set was designed.

ELABORATE GROUND SYSTEM
From the looks of the outfit, T would hav

found ot cxctiiles
creased sel and_reduced
of body mpac)ty; 50 he added one after
another.

automobile radiator was sunk

in the ground, at the end of the row of

pipes, with its cap just above the surface
hat walggp 9 be o o it Cir

r, that
uapied oottt
here it was an ideal device for keeping the
round connections wet

he put on new ones every few
became evident that his phenomenal record
was not the result of accident.

The acrial is 110 feet long and 26 feet
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Fig. L.

highs it points N. N. ., with the set at the
southerly end. Two glass insulators in
series at cach end prevented the escape of
cnergy. The wire was of bare copper which,
Pierce said, gives better results than tinned

opper. He puts up new wire to replace
the old every few months, or as soon as
corrosion becomes noticeable. The: aerial
is kept taut, to prevent swinging.

ACROSS THE OCEANS
Tt was still daylight, though late in the
sfiemoon, wier 1 colFEVEEN iver.
onas the taiie oPfube fietat
tonched the. Rl = ot wire, & station
jumped at me. So many came in as I turned
e | ighth
of the way to the maximum setfing. These
tations were il silias oot 200
mile:

Picrce took charge of the set and turned
the rheostat knob to the maximum pnsiﬂnn.
There was another rheostat at the battey
adjusted so that it was impossible to in-
jure the tubes hy tumning the one at the
et too fur._ Almosfimimediaiely he brought
in 2.0, Lor Sngland !

Whex' we tifed bR tnistations; we
took off the phones and eut in the loud
et ordinary low MU S it
de d

Kind sold in most radio’ shops.
not a piece of apparatus in the whole out-
fit: that  is ‘of special design or. expensive.
Pierce is a farm boy, attending high school,
and has little money to spend on luxuries.
He said he had used the same “B” batteries
for two y

After a night's rest, we rose at early
dawn-and went back tothe set to

wave was strong, but the music and an-
An orchestra was
When it_stopped, the announce-
ent “IYA, Auckland Station,” was heard.
This was between 5:35 and 537 A. M,
Tastern Standard Time, on November 1,
The announcement s Togzed again

playing.

The treelva pipes and th leaking automobile radiator that compose Pierces
ground system. The radiator keeps the whole ground system moist.

A number of stations in the antipodes,
including JOCK, Nagoya, and JOAK (no
R B Wellugin
New Zealand, were

ety sitions 5 b5 the sounon ol B tos.
= e s gl e e
e T 213, tht 1t Sy e o
T MR oot smml
hoi stant

Ho letows: s dillhossna m\'lmun o
knews the schedules of
He can
art at zero on the dial seale and tell what
ctation e iwkoing W0 WG cock ik,
and between the marks. While a_station
10,000 miles away was coming in near 4 on
the seale, WGY, Scheneetady, was working
on a wavelength very near it. Pierce e
To160 them, end ofier ok g I

el Il g as
he ndded extra ground wi hi
mother. saymalekca IURINIG oo
lever to the sixteenth of a hair's breadth.”

NCING EVIDENCE

Pierce has ing_evidence of
hisachieverme orld-wide hroadenst
g the testimony of a visitor.
When he hears enough of a program to tell
defiaitely whether the e

else, he w sec
et of e Rentlabis e Some o
the stations are so far away that four
months elapse before the reply comes back.
Among the letters and cards that he showed
me were some from LOX,-Buenos Aires,
Argentina; 4QG, Brisbane, Australia; 5CL,
e e U, Ketchikan,
Alaskas CZE, Mexico City; HHK, Port ait
Prince, Haiti. M English stations an-
swered his letters, but their replies were
somewhat indefinite.

e has many verifications from stations
in the United States and Canada, from coast
to_coast, but he considers nothing as real

X except reception from another continent
or its islands.

SOME OF THE FOREIGN STATIONS

Among the stations outside of the United
States and Canada that Pierce has logged,
many of them several times, are:

Merico: CYX, <z, £Yo, oy,
CYH, Mexico
CYE, Tampic Tom,

A (‘.\u(hl. B
ehla; CYQ,
X, 20m, 2EP, 2HC, 2HP, 20%,
W, Havana; 7SR, Central Eli
e e e
eceived. . On Dee. 30, 1926,
going to burn out his loud
Santiago de Cuba; GHS, Santa
imaguey.
Port au Prince.
M, Son Satvade
iago, Chile; SO1G,

i
Pu
s

PW

raiso, Chile; Rm J'm
Gl Jetters. annovineed); 1O

o de. Janeir, Braail
Buenos Adres,

5
‘Argentina;  CWOS, Montevideo,
Uruguay.

(Continued on page 1018)

Walter R. Pierce, Jr., tunes the Radiola TTT with which he hears broadeast stations in all
parts of the world.. This set iz no longer on the market, and inquiries for its circuit data
nnot be answered.



Radio News for March, 1928

Some of the radio noise-makers.
in window displays. Bottom row

1 would be ager a
e i S
cekly stipend that, if you were
to inquire casually of a radio fan what
caused the funny little noises in his set, he
would make onc of the two answers;

Answer No. s

The Othe hat doggone trans-
former on the post in the il

Such a simple disposition of a_difieult

roblem!  Surely no other solutions could
e 0 such a v: o
inds. Somebody or other gave the
explanations to the first radio fan;
th which characterizes all
has fostered them and
fraternity has clasped them to its
bosoms. ‘They are magnificent in their broad
generality; and, like so
ful but broad generalities, they
being true.

After a great deal of intensive research
on the part of a great deal of engincering
brains, it was discovered that Grandpapa
Static is innocent of a lot of erimes for
which he had been blamed. After a lot
more research, these same engineers ascer-
tained that, in most cases, the people who
e ) s csowis

dog who sat on his own tail and howled,
m was too lazy to move.
the consensus of expert opinion
um with the home-brew-noise industry
getting along so nicely, natural static might
as well be put on a sled and started on
the well-known road to_ oblivion.
W S e ot e
Kicking over a mosquito bite.

e far from

»
&

INTERFERENCE AND INTERFERENCE
As this sub-title indicates, and as those
of us who get more or less enjo; rom
listening to radio programs should be fully
S kinds of interference.
A type which is I i
ety of 1 spi
elnira et o i ans

Top row: electric flat iron with poor contact or defective resistance; flashing
electric heating pad, sparking motor, railroad signals, faulty connections in lamp leads.

other and makes itself known to the listener
by a beautiful whistle in the background of
the music, instead of the more conventional
bass.

well-placed dynamit
" e pA
mission.

On the gl 18 the sounc tha oat

or aggre t
e Raaio Com

gently out from your loud speake
Sl iy
overtime frying cggs, with attendant

crackles, hums, moans, roars, sputters and
what_you will —then this is something else
again and there s a good chance that the
noiscs can he chased down to their lair and
killed. Of course, it would not be right to
assume that all the noises come from within
the home—for that above-mentioned trans-
forer in the alley might be to blame; but
e chances are that, if a little intelligent
thought and it put. on the problem,
the soutce of the nofes can be tracked down
and will be found in your own four
walls or those of a n ;,h\mn

MAKING INTERFERENCE AT HOME
‘The list of noise-makers that are in the
average modern electric-
is far too long to be

e included. However, take heart, radio
fan, and read on; for, although these noise-
makers are mumerous, yet it is a simple
matter generally to find out where the
trouble is and then to kill it. And all this
does not necessarily mean that the searcher
need have a wide knowledge of the mysteries
of clectricity, or possess a thick pocketbook;
for the most part it is a relatively simple
matter.

1 il pe wate 8 el i LC Ny
gone transformer out in the alley” is usualiy
Sborit a8 el oF 8 Mource OF padlo molse
as the mummy of one King Tut recently
found in his old family cemetery, west of the
waterworks in his home-town. “To the radio
public in general it may seem logical that

igns or flashers

g pumroonics shonld i u)al in the
power house, at its present p ust for
the fon effpumping current ncough ks
in the lines to ground. But they don't
“They would muc ot st Gttty B

real_offender
the National 1
s follow

: (1) lines; (2) insulators;
(@) tighiniae: ot BB Cangtormacss,

have been
ectric Light

(5) generators and motors; (6) induction
\ﬂlhlgl gulators.
Ixpusmuar  Avemiaxcrs: (1) arc-light

G R e e

(8) pole changers and converters; (4) street

cars and electric railroads; (5) smoke and
7

dust precipitators; (6) motor: sign
flashe

Hooenom  Asseasicrs: electric
pads; (2) v chines; (8) flatironis;

) (Inorbtl.ls, light-switches, various small

(2)

tor

motors.
Miscrrraxeous: (1) X
storage-battery chargers; (3) annunc
5 (4) stocis tickers; (5) ignition s
tems; (6) electric clevators and
furnaces; (7) moving-picture equipment;
(8) highvoltage testing equipment
‘This list covers in a general way most of
the field of household and industrial noise
makers; but, if it were not for the lack of
space, further dlassifications might be made;
for example, under the heading of heating
pads might be included all those devices,
which are operated by some sort of an elec-
trical thermostatic control; with flatirons
might be included those articles which use
resistance-wire heaters, such as curli
irons, percolators, waffle-griddles, etc.
ow, as has been suggested, much work
has been done on reducing the output of
these non-licensed broadeast stations and in
due time the secrets will be unfolded to a
paitiilwditd end Metzafal Ty e tiola
Sargents with g e S
where the body was found. We have

X-ray machine:
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lant

Radio Noi

.

.

Automatic telephone dials; bad contacts in light sockets, thermostat controls on oil burners, contactors on farm-lighting equip-

‘ment, dirty commutators

ated that the method of bomb-tossing is.
a bit too crude for this advanced day and
age and should be left to those nephews of
N Uncle who get their thirty

our National
bucks a month for doing just such little odd
jobs. We shall try to Shunt to Oblivion,
Gehenna and other way stations the hums,
crackles and other noises that were given
to the radio fan for his sins.

RECOG THE NoIsSES

Some brighghusient of the s ight st
thin moment- <RS0 HHAegy a
pipe, “But how. the—pardon me,
carth are we going to B e
comes from and where a erackle has its
homez”  Sit down, Osear, and incline your
ear this way and you will get an idei (if
possible).

Suppose you hear romping through your
Jo,apcae QNS e e

1ZING

g like a note pulled out of a bull fiddle by

carrying 60-cycle alternating. current,
may also b
the medium of power-supply with
defective rectifier tubes or bad filters. A
little thoughtful search by the operator will
usmally bring such o Hulgig poueit

The unwanted v the violet ray and
X-ray

g down the et tnfo T Hlae
to these sounds are those of a wild and un-
domesticated battery charger.
Another type of grating sound s caused
by spark interference, although uus has
mes a high-pitched note accom

static control, like those of some types of
electric irons

Crackling noises can generally be traced
to defective contactors, loose wiring con-

nections and bad sockets. A erackle with
a steady hum indicates a dirty commutator
by motor.

Of course, it is mighty difficult to difer-
entiats betvean Giifine graduations.of tones
which might mean rely different
Freaniie i RN

s, and sticks to the bitter end to, its
own pet note which we shall soon attempt
to describe. The experienced trouble-shooter
should know his notes, as well as the piano
tuner knows the difference between middie-
C and G sharps but this is small consolation
to Mr. Average 1 whose affronted
cars only tell | loud speaker is
snarling at him. However, one need not be

singer or a performer on the
v the elusive interference,
"The methods are simple for the most part.

ON TROUBLE'S TRAIL
One of the first things that the trouble
shooter should implant firmly, away i the

back of his skull, is that the power company
Hasinot consatEaE =t ARy

Fidbest and o aE R i tirotore
bomietines spark ot EYRNN V0 potent a
source of noise as any trolley car that ever
wandered up a street.

And then batteries can play a little tune
all their own. Corroded terminals in jacks
and battery clips, corroded socket contacts
and Gilelpringedgiticis atud vicely. - An
R o e
cau: W, rcalli e sutto
amplifier. Did you ever hear a defective
gr!d el and sputter? Well, they do.
And above “all, loose connections will let
loose as nice an assortment of noises as has
ever been your lot to listen to.

‘There has been much published on the sub-
jeet of trouble-shooting in the m:

Teceiver and we will skip blithely over that

on motors, leaky trans formers, are among the sources of interference.

with this admonition:
various

lookcarefully over

and  socket-power
fore and aft, test your
tubes, for contacts and microphonic noises,
your switch ahd Jack springs; and the loud:
Speaker cords.

GADGETS AROUND THE HOUSE
1f Sister is getting all dolled-up to go to
a party and the curling iron, the violet-r
machine, and the flatizon are il working
overtime to aid her, and if these various
objects are doing their level best to drown
out whatever music—if any—is trickling
thromgh the loud o t spoil your
te ening by xms)vmg a »h)mge bat-
fery ov s Dol She G vt i
noise-m: Attack the problem in a
more scientific way, look for the source of
the trouble;
fer sister has succeeded in waking o
her' boy friend, who has been waiting -
five minutes"—has it ever happened to you?
—turn off all the trouble makers and then
turn them on one by one and see AL
Il the fuss. 1f one up a
rumpus, first nspect the light o G
he appliance gelting lts pow
ay be bad.

Of course, some cases may not be so
simple to trace and it may be necessary to
t using a loop
t its directional proper
But let this word of caution
sink in: be sure that the trouble is not in
your own house before you go snooping
around some neighbor’s domicile.
uppose that you have traced the trouble
to a motor which is merril
most cases this is due to dirt o
mutator, causing the brushes to make had
contact and resulting 1 a spark jumping
to them. This will in time pit the com-
mutator, and this result will not help to
reduce noise. First clean the motor, and
if the iron frame of the motor is not con-

(Continued on page 1044)
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What Constitutes Tone Quality?

A Clear Explanation of What Sound Really Is, How It Is Produced,
and Why Similar Notes on Different Instruments Sound Differently

UCH has been printed in the last
few months, in radio journals and
in radio advertising ~clsewhere,

concerning the g of tone to be ex-
% e L h Cud speaker ova pA
ticular radio set. Until about a year ago
the whole emphasis had been placed upon
the merits of the various circuits, the meth-
ods of coupling various stages of amplifiers,
and such other techni radio
design.From u seling point of vy, the
change in emphasis has been wise; because
very few users of o schi nsariiae
to_spend time in mastering intri

principles of design; on the e
want the manufacturer to build a depend-
able radio at a price within their means.

cwa
the same.

throughs the air as sound waves, as shown in I11.

If the product is a musical instrument
which gives reasonably  saisfuctary.enter-
tainment, the buyers do not compla

ke nalsstian Wtoimakaieeit thd Socii
design to such non-technical prospects is
likely to frighten away his customers; be
cause not only do few men care to
ey e e
popularized. terminology of radio, but th(-
mention of inductances, potentiometers,
cetera, also leaves the impression with he
average man that the set in question is too
complex for him to operate and has too
many possibilities of trouble requiring the
services of the expensive expert. The popu-

By Robert Neil Auble

larity of “one-knob” sets, with a minimum
ot xligl) St thingustliera with the
“works” safely concealed beneath a sub-
panel, has a firm basis in American psy
chology.

THE CRY OF “QuUALITY”

P oty e
troduced, o, I e thrase “udly
of reprml\m!mn Those of us who have

this article Mr. Auble .szplm‘h
] Gerresiagis ou ol s

T sounlbt onteh forth 1 - sposch
and the method of their production;
Bie ) it souis ot 1 donsl
cations which must be dealt with in their
transmission and reproduction by radi.
Part 1 will deal with loud speakers and
show some ingenious movelties.—Eprron.

“grown up” with radio_have long since

learned to enjoy radio_programs, because,

like the original, it
itself; so that any
rendi-

loud speaken dre fnstruments for the repro-
duction of sound and do not in themsel
excopt as inherent faults in the apparatus
iteelf may bring.abous changes, have any

lo with quality. Radio music can-
¢ upon the original, any more
ny other reproduction in nature
Indecs, i woes b oot i
nea the original, regardless of faults

has been given
factor of quality of tone, it see
LR T L e T
bai 5 8ud th ghow
i
receiving units in modifying quality.

RERER

T P
q \nﬂq ﬂ\«w

CLARINET C

ap-

ginecring standards, with the statement,
which frequently is heard, that it “sounds
too much like a radio.”

Much of the present-day literature of
radio, dealing as it docs with the of
speech and music heard at the loud speaker,
wrongly ereates the impression that the
quality of tone of the music is a particular
funct; radio devices. Nothing can be
gl from the truth

It must be borne always in mind that
sadffleviccs trom the microphone to.the

The height of wates in Fiy

T35
The same note. produced by tao insiruments,
showing by mr/m. e difierence in. the
imbre.

AT ARE SOUNDS?
Sl B G B i . rivration
of some mate
brating
vibrating
organ pipe, ete.
they produce alternate re
tion and rarefaction in the surrounding air.
These disturbances, due to the elastic
character of the air, are carried to the ear;
where they produce a to-and-fro movement
of the ear drum and give rise to the sensa-

As such substances vibrate,

of condensa-

ING IN PITCH

LTTTT T

Iy

SOUNDS IDENTICAL IN
LOUDNESS BUT DIFFER-

CTVIVIVT T
souan /DENT!CAL IN

PITCH BUT DIFFERING
IN LOUDNE

Fig2

tion which we call sound. If the original
vibrations are perfectly periodic (i.e, if the
vibrations are repeated at exactly equal
intervals of time and with equal intensity)
we call the resultant sound a musical sound
or tone. If the yibrations are irregular and
non-periodic we call the sounds noises.
Both musical sounds and noises must be
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Fmnbe b reproduced by
ers. The problem is rendered much
more difficult by the fact that noises—
sounds from drums, eyibals, the consonant
sounds in speech, ete.—are exceedingly com-
plex and difficult to reprodice.
Sounds may differ from each other in
ree respects, pitch, loudness and
q\ml\l\ If the sound waves— the condensa-
tions and rarefactions in the air—he repre-
sented like water waves, the differences in

Figs
Showing some of the simpler wways in which @

vibrating xmm!mr»rmmy to give its

t overtane,

dice. these effects

v bosced at the middle of

the loops (called ventral segments) and damped
at the desired stationary (nodal) points.

91

e |
e | NN
316
CHE
g (o
PP Fa

Fi

T

The various patterns formed by particles scaltered over o vibrating plate (Chladni’s figures).

pitch and. loudness may be shown as in
. 3.

T wii be gt i et O
pitch when 1 vibrations pro-
JiEtia s gves ik Wteiol viviés, "The
frequency of vibration for the production of
“middle C” (physical pitch) on a piano is

6 vibrations per second, while its octave
tone C* is 512 vibrations per second. Sounds
differ in loudness when the force with which
the air is disturbed differs. Tncreasing the
force inereases the loudness; and vice versa.

QUALITY OR TIMBRE

Quality is determined by the manner in
which the source is vibrating. It is from
difference in quality, o timbre as i
formerly called, that we are enabled to dis-

tinguish between musical instruments, or
hetween voices. For example, no one would
confuse a clarinet sounding middle C with

a piano sounding the saibe note. ‘The wave
e C for the two instruments
B e piich of i
principal component of the-two sot s
the same, and the loudness but
there are characteristic differences in the

TABLE OF HARUONIOS OF THE MAJOR SOALE
(Prysical Pitch)
Frequency 2% 288 320 341.3 384 426.6 480 512
Pundamental c D E r L A B o
Promency | 512 | 576 |  6ho | 682.6| 768 | #93.3 | 960 | 1toah
st Harmonio o D' E' ' ad o A B o"
Frequency 768 864 260 1024 ns2 1280 1o 1536
d Tarmontc| 0! . B or o B . &
Frequency 1024 1% 1280 1365.3| 1336 1706.6 | 1920 2088
3sd Harmonic o o B e a" A B" o
Promoncy | 1280 | Mo | 1600 | 1ro6.a| tean | 2133.3 | koo | 250
bt Haraonte| BV | e . It » * - B
Prequency 1536 1728 1920 2048 2304 2560 2880 3072
harainis | 0% S o o | B | B ¢ o
Froquency | w02 | 2016 | 2280 | 2380.3| 2688 | 2986.6 | 3360 | 3584
6th Harmonic * > * o b3 . L .
Frequency 2048 2304 2560 2130.6 | 3072 3413.3 | 3840 46
th Barsonto| o0 | D | Em pi| Tanr | Can | [ orr
Prequency 2304 2%2 2880 3072 3456 3840 4320 4608
8th Hammonie{ D' » & L * B! ~ PR,
Froqoncy | 2560 | 2880 | 3200 | 3A13.3| 38h0 | 4266,6 | Asao | 120
oth Faresnto] % . . W | g . b e
* Toe ronumstos w marked do not. correnpond ith the fradumoy of any wiole
they agres approxinataly vith the haif-tone. IF conson-
plrf ot whka the taterval rasios are i oat, whole nuzbers,
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These differences give the two
instruments their distinguishing characters
and identities

£ quality depends upon the manner in
which the source is vibrating, it is at once
eptdetAhat the slstasbantea o8 the alr i
ducerd by the piano wire are not like those

Showing the plate for the production of
Chladnis figures.

produced by the clarinet; even though the
two are alike in intensity and fundamental
frequencs

To get a mo;

a accurate idea of differences
in quality, it is possible to visualize the vi-
brations of a stretched wire; or the reade
T
The expes 0 be

it < grdisid <

L devien swvn

ructive.

Fig. 4, known as a “sonon
chord,” consists of a thin-w e
box 1 a yard long, upon the top of
which is stretched a steel piano wire. The
tension upon the wire is produced by means

f a weight hanging from the lever A. Iwo
bridges (b and ') are arranged to shide
along the box in contact with the wire; th
enabling the experimenter to vary the vi-
brating section of the wire, within the limits
of the length of the box. ‘The tension should
d so that the full length of the
es o tone approximately middle C;
this adjustment is not essential to
ceess of the experiment. 1 the wire
be plucked or bowed at its center a full,
el e ! Brodise
for convenience that the wire has
tuned to middle C, eninles just heard
is middle C. The wire may be seen to be
vibrating, somewhat as shown in Fig. 5 at a.
“This tone is called the fundamental note of
the wire and is the lowest tone the wire
can produce under the given conditions of
length, tension, etc.

(Continued on page 1047
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Your Radio Entertainment
TIs Your Receipt

Editor, Rabio News:

T am very much interested in the article

the November issuc, under
“Applause.”
these free programs should
know that their programs were received
and enjoyed. 1 have given this matter care:

ful_consideration, and find that when the

© written that station several times,
and they sent me a rep}
received a prompt letter of appreciation
from a foreign station that I had received.
I would rather spend my spare time writ-
ing to stations outside the United States
and know that they were appreciated, than

i e

posteard, probably all the listeners would
ite.

Hamy Duscay,
126 South Llm St., Nevada, Mo.

(Unfortunately, most listoners-in, ~like
Mr. Duncan, do not realize the narrow mar-
gin on which broadeasting is carried on. A
s cbrodoatt eard by amlions, Sast
$76,000, of which only a small proportion
fies ecustust b5 the. Droattsssiors’ BE
every family listening in written, it would
have been hailed with delight by the spon-
sors, and

dollars more than they received for the
program.  They can and do answer a few
latters of especial human interest, or those
that_have come a long ways; but it is im-
possible to wwrite to all their well-wishers.
The latter may set down their letters as
wotes which will be counted for bigger and
better programs; but the only returns which
should bo expocted are those which will
issue from the loud speaker—Eprron.)

A Clear Channel for All"
Stations in Turn?

Bditor, Ravio New:
though we depend mostly on local sta-
tions for our reception, most of us occa-
Hreie s hankering to slep out and
what we can get. We more often get

do DX. And it is all due to
ity of stations. Probably 90%
of receivers in use today do not tune close
enough to nate the
width of wave channels.

idea would he Lo create two major
channels of about double the ordinary width,
clear them of all broudcasting, and then
allow them to be used by only one sta

el

A New Addmon to
RADIO NI
INCE this magazine was estab-
lished in 1919, it has bocome the
wmost important in’the radio_field in

by the radio amateur, the set builder
bl by practically

everyone who iy interested in_radio.
lors than 30000 of thess vaaders ars
radio manufacturers,  distributors,

s
3
)
s
@

issue a trade section of thiy magazine,
to be known as

Radio News
Dealers Personal Edition

This section i for the radio trade
o e § e e
of interest to thos. are in the

oo Gl Bt o angiie s
is deriving hir livelihood from other
activities. For this reason, it will not
be put on sale at the newsstands, but
distributed solely through the mail to
the radio trode.

Tho publishers will be only too glad
to send you, without charge, a copy
the new DEALERS PERSONAL
EDITION, if you are a radio. manu-
factuT el der, wholesler or -

You can obtain it only by
= for it—ON YOUR BUSIN. e
LETTERHEAD—and you are cor-
dially invited to do so. See page 1048
of this issue, ant

WRITE FOR YOUR COPY
NOW!

until il stations of a class had had the
opportunity of using same. One channel
wouldbe for the use of slWIED) Pt
stations, say from 5,000 watts up; an
other for low-powered stations, from 5000
watts dowa.

ould give every hroadeast station
o nppm!umlv of being heard occasion-
ally by DX fans; and give DX fans an
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opportunity of hearing distant stations oc-
casionally if they wish. 1t would take con-
siderable time to make the rounds

the stations, but it would be better to be
heard occasionally by the DX hound than
not at all.

Tiscren,
Sutton News, Sutton, Nebraska

(The ingenuity of the suggestion is ad-
mirable, but its technical practicability
nearly nil. It takes considorable time to
adjust a station to an ezact channel, and no

owered station would desire to leave

gh-p
ity assigned, crystal-controlled, frequency

would ‘bo heard beyond the area in which
they are occasionally received today—
Eprron.)

Who Won't Pay for Broadcasting?
The Listener!

[t ,mm, i
Yes, we think the worst nuisance is the

o e
control his buzzes; and a friend of mine
tells me that most of the racket is chatter,
like children gasping for words to talk.

J. E. Kitchin's letter in the February
issue is insulting, to say the least.

meybe doutle_or HIBle the advertiing by
catering to the B. C. L.? Raowo News is
a business and gives the public what they
want—the “Imle pl\hllc, not a few oper-
friends and myself to
T, and 1 BRI ke o sins the ot
issue—and don’t intend to, if T can help it.
My present set and past sets are the prod-
uets of Ravio News articles; and the one I
have now is a humdinger, 5-tube, all-clectric.
I think the ideal plan for broadeasting
wonld be on this order; about six or eight
station chains, about e
each
making their progra
you could tune in o
music—another “jazz,”
ot el Sl o)
would interfere with

L
gets theirs from radio tubes, storage bat-
teries, ginger ale and other advertisements.
“The first cost of a set is not the last. For,
in a battery-operated set, there are new “13”
.
a while new “A” batter
i e il e o
(Continued on page 1081)
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dilinr B Bogloy irvcting the Matro-
politan Tower Health class before
WEAF'S mtcmp’mu

WENTY years ago, if anyone had
suggested that a great alarm clock,
loud enough to reach out over thou-

repudiated by the general public as a highly-
imaginative modern fairy story, the result
of some unbalanced mentality.
o waves carry an audible
good-morning from coast to coast and from
Maige o Floridn, The world's largest gym
lasses gather around loud speakers in every
B ot s whie o tate
lowers of the call of calisthenics stretch
g ass | bodies up in the cold fastness
the Canadian woods, in the lonely cabins
o tramp steamers in mid-ocean and in the

L

Rads
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Radio—The Alarm Clock
of a Nation

By Julia Shawell

wasmer hutitations of Pansms., More than
a million people .y, over vast areas,
SO ot Bek soring oo end
devote their stored-up energy to exercises
which a few men in a few cities direct.
For more than three years now, radio
enthusiasts have been reaching out their
arms for better health, bending their bodies
for slimmer waistlines, riding imaginary
bicyeles on the parlor floor to change the
pasty, it faced ook t one of rosy checks

While station WOR was the plancer in
the idea of the morning round-up for gym-
GG the g chabte bF £ by
adapted and developed the setting-up pro-
grams until now those opening broadeas

of the radio day are among the most popu-
ar features on the air.

WEAKR hook sp oanries the “Metropalt
tan Health Tower” classes to all parts of the
countey, while WOR, still active in the early-
Bt gy B2 S e the Cileste Coli
ts classes, holding its sun-
rise audience with the latest commercial
effort to make loud-speaker athletes of its
followers.

FOUR YEARS' PROGRESS
Arthur E. Bugley, director of the Metro-

ing Company chains, was the first physical-
culture director to hreak out into the wide-
open spaces wmong the ether waves with his
“hodles'creey up and down, right and left,
keep smiling everybody,” as the uncounted

students of s iealth cult followed diree-

tions, bending and sway
a thousand

numbers.
When Mr. Bagley organized his primer
school of radio gymnastics he hud a limited
number of adherents, which grew and grew

in size until some indication of its propo
e deluge oF ik i

g in unison, though
miles divided some of their

ple take the trouble to turn their dials and
follow an unseen instructor_who was mak-
ing them work when sleep
Mr. Bagley had an idea he

WOR was willing to test th
rad elass had its ume.m Almost
Immeciately, requests poured in for further

directions, for charts, for individual advice
and in con
Throughout the bleak December 4
i August sunrises, these
fathtel paplls were beld wnd i wrdls
s tha. the Metvopcbien TS
| its
policy balders, concelved s 5100 f W
some of this horde to better health and to

g

Sor of this new schoa, with large studios
in the Metropolitan Tower, which sent out

tivities for physical culture, added an

4 part of the “Hlth Army,” which consists of all shapes, all sizes, all ages aud types, that duily rive to do their
stuff before the loud speaker.
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e incite further interest among
and broadeast his theories and
e pnctltd ideas for many months. At
the end of the year just closed, the Colgate
B englgv\l d|e facilities of WOR for
their own gym hld: hm been de-
veloping prevw\ls
to w..k: i pnhhc ey
make them like
Since Mr. Bngley became associated with
the “Health Tower” classes, more than 400,-
000 cxercise charts have been sent out to
persons who wrote for them. Many of these
were to be used in families of from three to

ten members. From these figures some idea
of the enormous size of radio gym
classes on the WEAF chain alone may be

glimpsed.
WAR ON THE FRONT SALIENT
At one time, the writer directed the gym
classes at WGBS (New York),
which started at 10:00 a. m. and were de-
signed for lazy women who just wouldn't
6:45 or T:15

too busy getting husbands off to work and
children out to school to devote fifteen
minutes of a busy period to even health
measures. From personal experience, we
“can write that when a woman decides exer-
cise will make her more attractive, the radio
gym class is a proposition already sold to
ber and, whether she yawns in her downy bed
on Park Avenue and slips out to thickly-
padded floors or whether she runs in from
the kitchen sink and her dishes to turn the
dials, she’s just as anxious to get that
pleased feeling on the scales and to retain
or attain attractive lines.

rokers and boilermakers, clerks and
clergymen, sailors,
bachelors and sport-of-fate husbands, wives
who have lost that girfish figure and whole
familics bent on being healthy, Ji line yplto
gether at the call of & single ve
a week—and do they stick?

Well a ghnc:

at some of the 400,000 letters in the Metro-
politan files would convineé the most difficult
of the doubting Thomases.

Sinee his first class, Mr. Bagley has never
been a moment late, never been absent a
single morning, never broken his schedule.
So there’s no element of ehance in “taking
the air” for exercise.

Exactly at 6:45 o'clock, every weekday
morning, on the N. B. C. stations and the
WOR (Columbia) chain, as well as in-
dividual stations not allied with ecither

p, the morning chimes or bell announces
that the nation is ready for its daily dosen.

shivers and shakes off the chill zero weather,

Floridians, warm in a sunny clime, evidence
rspiration but no more ambition.

All the healthy vigor that the travelling

medicine men used to promise becomes not

only a possibility but a fact for those who

devote their fist wabing momcabs. o the

tion reached by thousands who have written
with gratitude to those responsible.

Fat women take off the accursed pounds,
anemic men take on vitality, family groups
become energived, the grouchy breakfast
look is wiped off with a smile; for few who
stay in line for the class on the air can resist
the plea to smile as they work off the
sluggish conditions of their systems.

ENTHUSIASTIC PANS
t family group made up of

the family dog line up every morning at 7:15
o'clock and “do their stuff” for health.
The fattst fan who bas uade hersclt
B to. e Mataaeters & 2
woman in Michigan, who is slowly but sllvdy

The Metropoliten Life Building in New
York City, from the Tower studio of
which are broadcast the ezercises.

yﬂlm‘m! that tonnage and who wrote that
is bent on getting back a figure—even
hough her husband, who weighs 875 pounds,
said she is just a lapfull
What a story television would make if it
5 oclock on the

would have to scurry to cover if
the sy ARC i ek e ‘watching
them

A utten Shatenscnatie ho cick il
dozen wrote Mr. Bagley: “I take
gularly, T

your morning health exercises rej
thought T was to get something for nothing,
(Continued on page 1052)
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Radio Novelties About the Globe

Some Oddities and Enterprises
Noted by News Photographers

In the above iflustration i i
Tetorcrels and Bdesars Wik
s equipped witn . Complete

mitting programs "o the bome
station, for

of the side-car, Is operated from
2 seat at the fromt

Tests.
© Herbert " Phote

NAVY RADIO MEN GET A CHANCE TO SEE THE WORLD FROM A LOFTY PERCH

Among the Jobs net desired by the average man is that of inspectar of  of the girders high above the countryside. In the lower left photo-
v s Sty VE TERRES Rt ST ek SIS O DR T s e W
amine the mammoth stecl maits or Toose Jots, Joa? bote, st ox emall “bumps” along the suter edge are sailors, climbing p And
Sther” deficioncies. The Tilustration In. (n¢ Cemter'of the PAEeshows & 1RSDecting as (hey £o-

eving Ficture belag taken of onc of the tasseciors wiiklng alone ihe © Undermood & Undersood
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People and Radio as They Are Seen by

the Camera

lea of entertaining babies,
while undergoing s physical examina.
fion, was fried I o sen Francisco Bospi-
tal, ‘but, a3 the embryo
thsted yigaronly, 10 was AbABdoRed.
Notice that the gentleman of color in
the migdie Is the oaly one who s happy;
1o tying e Sk Watem?

OP. & 4

© Federal-Brandes.
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PON a huge indoor stage, in the
§ el Dae motion-picture
i mored kmght.s.

lmmhlul ladies in_gorgeor
tusues, squires, yeomen, serfs, and e
S & o, milngied 1o rockdeos confusions
for the latest and greatest of d Dare
e o v b B s
On a large movable platform stood Harold
Dare, clad in a shining suit of mail, mega-
phone in hand, assisting his most_efficient
corps of directors to prepare for the great
tourbaiacat secne
oice called: “Mr. Darer

L e s e e
platform, » kight, fully armored and with
his visor pull over his face. Dare
opened the note he proffered.

“I must soe you at onco, alone. Follow
this man. Gloria.”

Harold Dare spoke to his chief director.
ka Mum Jo & fek Dot 12 die

L l\lmed TS e s o
This
was quite et
heart before the camera—and, the public
was wont to believe, in %l life also—had
summoned him.  What

His perplexity increased as his guide led
him fnto the extreme wing of the main
office building, in which was located the
studio and equipment of WROT, Harcld
Dare’s own broadeast station.

His guide paused before a door marked
{Opersting Roon.” Here, Dare knew, was
located the. muajor vart of the jmmense

By C. Sterling Gleason

equipment comprising WROT. With mount-
ing susgicon, Harold Dare looked at the
man in arm

= nside;” soid the knight. “Inside
the

Caimaity, Harold Darvs. great guantick
closed about the door-knob. Cautiously he
pushed the door open.
Gloria, seated in a chair. She wore a
strange expression of terror, and Dare saw.
that she was trembling. He stepped into
the room.

He caught a flash of it as it descendsd
wpon him and, even as ho strove to raise his
arms, it pinioned them at his sides.

He found himself imprisoned in a tall
cylinder, which enclose up to the
level of his chin. In her ch
motionless. Tn the opposite comer of the
room stood a tall, black-haired, evil-faced
man, and in his hand he held an ugly auto-
matic.

Gloria screamed; but black Dandy Di-
avolo strode forward _ad seized her. “
the girl " he hissed at a henchman.

“What does this mean, Dandy Diavolo?”
demanded Dare, although he suspbcl«l well
enough the intent of his capto

It tocans, Hardit Mo repiea DN
“that you have scorned me too long. Now
you must face the consequences?”
Gag in hand, he advanced toward the
helpless hero. Harold suddenly threw him-

The car careoned and

into the studio driveway.

soung With a bound it strack the
chain strotched across the gate, snapped it, and skidded up the driveway.

self forward. He tottered—and three

evitably do so in real life.
wrong, Harold Dare. In this episode of
is to be your last—

Diavolo took from a package a large roll
of Neavy, fedile copger fibbu (He e
tened one end of it to a & post on
the end of the cylinder. Mmklng down,
Dare saw that the tube was wound with
countless turns of fine insulated wire.
the tape and stretched
terminal

t a furn of a huge transmitting in-
duetance.

“You may be interested to know, Harold

us
ductance, which we have connected to the
huge transmitter of WROT. Now let us
super-mind can recall some

ts regarding induction. Of course you
know that when a conductor is placed in
the fild of an inductance through which
current is flowing, currents are induced
in the conductor. Because of the resistance
of this conductor, the energy thus induced
is dissipated in the form of heat.

conductor may become considerable. This
phenomenon is the basic pri g R
high-frequency furnace, wi |. metals
may be melted—in vacuo, if you wish—
simply by the action of hig..mqm.cy cur-
rents. Now you, Harold Dare, are in the
an inductance, and although
you yourself are perhaps not a good ‘con-
ductor, your armor will be entirely satis-
factory.  You, the invincible, will be roasted
alive in your armor! And then we—Gloria,
and I—will leave you to your public.
“That fair female shall rue the day she
scorncd my ad 1 remember well the
day our company was out on location, when
we both offered to share our lunches with

she shall have it; for with the help of my
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radio-frequency oven, you, Harold Dare,
shall be merely a great roast of beef?”

As he pronounced these ghastly words,
Diavalo to the transmitting panel.
He made sure that the b ter was
disconnected from the antenna. The tubes

of the great room, huge generators began to
whirr.  Diavolo noted the readings of the
plate-supply voltmeter. He waited until

ad reached a maximum; then he began
slowly to turn the large fiber wheel which
provided a vernier adjustment for the main
tuning condenser. Meters Fot to-life.
He regulated rheostats and adjusted vari-
i Gesdudlly e et
the radio-frequency circuits into resonance.
The large radio-frequency ammeter climbed
as the output increased.

Inside the suit of armor, Harold Dare
e et e
to stand on end. in_ pri
armor became .—cq,mﬂv warmer; his iron-

meshed gauntlets became almost comfort-

olo gave the vernier condenser a
final twist, and advanced the filament rheo-

With

ing plance toward Diavolo; but the arch-
fiend's heart of stone was impervious even

Inspector Merritt quickly raised his pistol. He pulled the
held

trigger and the ineulator whick

, of the huge transmitter.

Diavolo’s RF. line shat-

to such pitiful appeals. Her eyes filled
with tears.

The bemor yas becoming wcmnfortahle
Dare’s clothing was scorching; the helmet

made feel as if it would burst.
The joints of the armor made a cracking
sound as they expanded. A curl of smoke
arose from inside the armor, and trickled
through the open visor of the helmet. Gloria
saw waves of heat ascend, she could feel
them herself. . . . She would have scmmed.
but the torturing gag stifled her cries
Then she swoones

Yet through all this time of terrible trial
and torture, dauntless Harold Dare kept a
cool head. He saw that Gloria was uncon-
St mu.n o = |zm was
not _suffering. ideas
passed through i w Fie st
powerless; he could hardly expect anyone
to be searching for him soon, for he had
given orders for the picture to go on in
his absence. 1f he could only summon help.
was unbearably hot. He tried

eedle caught his eye; it was swinging

ne
G R
he timed its a

Comiioify % Aimil woou. s Bk &
followed the motion of his arms. He groped
aimlessly for an explanation. Changing the
position of his arms seemed to affect the
amount of current flowing in some circuit
Why?

Unconsciously

great are of

1001

Then he found the answer. A wild hope
seized him. His movements became pur-
poseful. Energetically he swung his arms,
clumsily enough in the heavy armor, but
with defnite inten

A government radio field car was nosing
deliberately down Hollywe levard.
Snslie, Amsistant Taslo Tompoeiih Mermitt
sat at the tidy bank of precision receiving
instruments. He was checking the wave-
length assignments of various broadeast
stations, for complaints had come in re-
garding several small stations in that
vicinity.

As he passed down the scale, he eame.
upon a powerful whistle, as of the carrier
wave of a
tion.

What could such actions
Inspector Merritt's jaw grew grim.

am
trols. Surely such actions came under that
section of the Radio Act pr
necessary signalling or mali
ference.

Yet this was a queer sound. He plugged
in an audibility meter, with which to meas-
ure the intensity of the signals. The meter
swung far across the scale, then sec-sawed
quickly back and forth. Impatiently the
(Continued on page 1050)

tored, lotting the bare copper an /.u across a Aeavy bus wire.
4 dazdling gre

reen, and the long ribbon melted.
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By Dale Pollack

OW many fans can truthfully say that
they have actually heard the words
above? Or perhaps: “You have just

heen listening to a piano solo from station

IRO, Rome, Italy;” or maybe: “You are

listening to an after-dinner concert being
broadeast from station JOCK, Nagoya,
Japan, owned and operated by the Nagoya
Radio Broadeasting Compan)

How would you like to > bulld o set that

need have no
T myself have built a half a
dozen of them, and not ome of “them has

e failed to work.

o 900 o cam poll the Mol with the
i et argue w
fellow who has that ten-tube l\lperh:t
With this marvelous set you have no more
static to contend with; and if anyone does

ing has at last been solved. No more of
it with the set described here.

A TWO MAN PROPOSITION
Of course, you must think there must be
some hiteh to it, but I can assure you that
at all. In spite of all its

ities, however, it has one fault; that is,

that
plicated; as a matter of fact it has only
tuning

S is Station 2[0 London, f/g[am/ ca//l

95’ o

2 ‘Fi Hl

pensed with, but no one will believe it is
a radio set if it has no controls, so we had
better place one there. There is one other
thing that can hardly be called a control,
but which nevertheless is important. It is
a push button, such as used to operate door-

It does not have to be placed near
the set but it is the real control that tunes
in the stations.

So far you have been kept in suspense
as to the hwkup of this super-radio set.
I am “Super- 7 be
canse n B & sure cure for il THUR Hera
Just hnve them listen to it once and they
will be cured of blowing about their sets
fomzr,

THE LAYOUT
The extremely simple hook-up, or rather
part of it, is shown in Fig. 1. You will
note that there is no aerial to be bothered
with; even this hu been eliminated in the
“Super-Br

All you have to do is to run a length

your vegular radio receiver to any place in

use that is not within hearing distance
oot (This latter point is very
important, as you will shortly understand.)

ver you run

inexpensive. microphones
suited for usc in_the “Super-Bullodyne.”

your smplifer tabes lght i
ed the batteries and turned u

ynu e

by e
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HOW TO BRING 'EM IN

You may be asked some undesi
tions as to the number of tubes, lhe
G2 T would advioe those' who saticipets
such queries to throw in a lot of junk; such
as spare parts, clock wheels, old tires, wire,
or anything to make it look more compli-
cated. Then you can say that you have lost
the hook-up, and let them try to trace the
dredlt. There Jagnother. mich

device to_quiet questioners;

ques-

ever you wish to tune in a station, simply
ress the push button, which will light the

graph in front of the microphone will make
(Continued on page 1061y
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Wisdom for Radio Widows

A Straight-from-the-Shoulder Talk to the Woman Whose Husband
Belongs to the Order of the Sleepless Knights of DX

Mrs. Greens, Mrs. Smiths and Mrs.
Breathe it gently into the
B Sier 1o e sought wad donac.
times found. For it is a sacred thing, as
you shall see. You who promised to love,
honor, and obey your radio-fan husbands,
you who darn their socks and bake their
Tavorite pies, you who look to them for
solace in time of woe, for pay-checks when
the larder runs low and rocks when it
is spring—let not your hearts be troubled

D X, DX! Ah! Whisper it softly, you

You .nml arms akimbo, the fires of i
{ your breast, fussing a
6t Tokn whils he tried for DX,

nor your minds be vexed. For it is a thing
surpasseth understanding, at least
wi

Your shoe-store-clerk or bank-president
husband had probably never made anything
with his hands before in his life, except pos-
sibly an- elder-stem whistle or a cat’s cradle.

onee, or fixed the kitchen sink.

are as rain on the sea.
comemonplace creations of & moribund worla,
They hold as muech mystery as a plate of
apple sauce.

A STRANGER IN THE HOUSE

But, ah! the night John came home with
a radio catalog under his arm! Then be-
gan that mystic tutclage, that divine minis-
tration from other spheres whereby John
became a priest in the temple of vacuum
tubes and “B” batteries and wrought with
his own hands the miracle; the miracle that
gropes in the outer darkness to return laden

By Larry Triggs

with bounty from an ethereal world of juzz
bands, bedtime stories and chain broadeasts.

You will probably remember that first
shrick from the basement the night John
finally got the radio set hooked up. Won-
der of wonders!. With his own hands he
had created the miracle which spanned con-
tinents and whispered back to him what the
other half of the world was doing. The
shriek came when he put on the headphones
and was able to distinguish a_jew's harp
solo from the station on the other side of

town. Think you he slept that night? Kond
‘woman !

Then arrived that strained period of ap-
prenticeship which came finally to fruition
in John's announcement that he was going
to build a set that would get DX. Ah, mys-
tic symbol! Breathe it softly

were they all to be done over again? Right
in the middle on a wonderful concert from
BOOB, was John again to spring suddenly
from his chair, pliers in hand, to tear the
very entrails from the machine in order to
correct a slight distortion in the tonc? And
was he to do it again, and again, and again?
And was the radio always going to be in the
basement, ~ dismembered, when ~company
came—and with such a good program on
from WUMP, too?

THE EwDLESS QUEST

Ah yes, fond woman! Al these things
were coming again and again and yet again.
And did you let a little fire kindle in your
chest and grow larger and larger, all be-
cause you didu't understand DX, or your
husband?  Ah, tragedy—for John, patient
beast.

He wrought this miracle with his own
two hands—he who couldn't have fixed o

(Continued on page 1042)

esting to the ends of the carth for some fuint sign, for some farwony signal, no
matter how weak, getting DX .-a’:c i things ' 2
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The United States—A Broadcast Studio

Forty-Seven Stati

$1000-Doll

Minut:

Program With Microphones at the Four Corners of the
Country; 12,000 Miles of Telephone Lines Used in Tie-Up

STATION hook-up, termed “the
greatest mechanical achievement in
radio telephony ever attempted and
the costliest program thus far

given,” gave millions of fans an hour of

enjoyment on January 4, 1928. Not only
was the program remarkable from an en-
gineering standpoint, but it offered to the
radio public a gathering of theatrical stars
such as seldom h: grouped into sixty

‘minutes of broadcasting.

Phillips Carlin, in New York, siarted of
the hour by introducing Will Rogers, who
then seated before a microphone in

his own home in Beverly Hills, California.

The western microphone was then switched

on and, in his own unique style, Rogers

talked a few minutes, as befitted a master
of ceremonies. He then introduced Paul

Whiteman and his orchestra (who were

back in New York) saying that Whiteman

was “the man who brought opera up and
jazz down, their meeting place being at his
orchestra.” The microphone in New York

City was then switched on to the network,

By Joseph Riley

and the wonderful strains of George Gersh-
win’s “Rhapsody in Blue” went out over
the forty-seven stations.

At the conclusion of the number, the Cali-
fornia microphone was again'put on the air
and Rogers introduced Dorothy and Fred
Stone, who were playing at the Erlanger
Theatre in Chicago. ¥rom a dressing room
in the theatre, Stone and his daughter broad-
cast several songs. Following came a short
talk from Detroit by the sponsor of the
program, Edward G. Wilmer, president of
Dodge Brothers, Inc.

From California again, Rogers introduced
the man  known usands ~for his
“Mammy” songs, Al Jolson, who was in the
heart 6f the mammy section of the country,
New Orleans. After two or three songs of,
and from, the South, Rogers made his final

two popular jazz numbers from New Yy
LONG LINES USED
To bring these widely-separated persons

before the vast radio audience, estimated
at more than twenty-five millions, approxi-
‘mately 12,000 miles of telephone fines were
employed: Engineers of the National Broad-
casting Company, in_conjunction with en-
gineers of the Bell System, which supplied
the lines across the country, worked on the
arrangement for several weeks. During the
development of the plans, many complica-
tions arose, especially with to syn-
chronizing the widely distributed_switch-
ing centers. It was imperative that the
mosk caretal tining be walntalic it ppdes
to run off the thly.

'Ye transcontincatal g, Wbichieatic
Will Rogers introductions was routed
through San Francisco, Salt Lake City, Den-
ver, Omaha, Chicago and thenee to New
York.

In readiness in case of trouble was an
emer, circuit from San Francisco
through Dallas, Little Rock, St. Lonis, Chi-
cago, into New York. 'n...., in_addition,
were the usual tele nes, required to

(Continued-on page 1044)

ASTER OF

CEREMONIES
FROM [

HOLLYWOOD

FRED AND DOROTHY STONE
FRO(") CHICAGO

FROM
NEW ORLEANS

EG WILMER
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BRIDGE &

byGCBR

“I double the five diamonds”
“Redouble!!” "And the fight is on!

EN years ago the above dialogue
would have meant little if anything
to the average man; but today it
would be instantly identified by a

majority of people as conversation emanat-

ing from a bridge table, whether it were
heard on Fifth Avenue, Main Street, or in
the middle of the Sahara Desert.

The question might well be asked, “Why
this sudden interest in the game of bridge?”
Taking into consideration many viewpoints,
it secms safe to say that, more than to any
ther factor, the preseat populasily of the
game is due t the broadcasting of bridge
games over the radio. Consider for a mo-
ment the vast number of people who have
listened in to the games for the past two
ek e e

the conclusion that, even though
many TR originally knew noth
ing whatsoever about the game, they listened

i S e grianaty becouing o

terested.  Bridge is similar to the game of

#olf in that, once the “bug” has bitten you,

there is little hope that you will not be-

come an enthusiast.

Another reason why bridge appeals o 28
many people—and in
unlike the game of golf—it makes no it

amount of pleasure from plly\ng. e

a growing appreciation of its finer points.

THE WEEKLY BROADCAST

ally been dealt in @ game. Wilbur C. White-
head, the foremost player in the United
States, together with Milton C. Work, a

player of the highest rank, choose the hands
rom actual play and then' decide on how
they should be bid and played. These two
gentlemen take part in every game put on
the air, and their partners are players of
excellence from different sections of the
country. The bridge hands in which these
other players will participate arc sent in
advance to them for their approval of the
method of bidding and play.

any people have the impres-
sion that the games which are broadcast are
manufactured b hands especially
made up to illustrate different points in
bidding and play. This is not done, for a
very important reason. In every hand that
is

definite mathematical law, in an order scat-
tered between the suits and denominations.

known, then, that in a certain number of

1005

I%IDIO

cases the remaining six cards will be di-
vided between the two hands of the op-
ponents, four and two; that all should be
in one hand would be a rare occurrence.
Therefore, an expert player can tell, almost
at a glance, by the way in which the cards
are distributed among the four hands,
whether they are a “true deal,” the result
of pure chance, or have been rearranged by
human design. In other words, to broad-
cast the bidding and playing of a deal in a
way that will correctly illustrate certain fea-
tures, the natural “card design” must be
maintained, and this is possible only by
actually dealing the cards.
METHOD OF ILLUSTRATION

‘When, in 1925, it was first decided to broad-
cast bridge games, a great deal of discus-
sion arose, among the originators of the
scheme, as to the manner in which the
games should be put on the air. Jobn H.
Smith, who, with Mr. Whitehead, recently
won the bridge championship of the United
States, devised the method which was later
adopted by the U. S. Playing Card Co, the

deck of cards separated into the four suits.
Then the respective holdings in the four
hands are slowly read, the players being
designated by the four points of the com-
pass. After the four hands have been read
off and the cards arranged, the bidding is
made, with the bidder’s reasons for cach
bid explained from the standpoint of his
position. Then the play is started, and the
(Continued on page 1049)
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Caring for the Socket-Power Units

Some Valuable Suggestions that will Aid in
Securing the Longest and Most Satisfactory
Service from Accessories of this Type.

OW and again some over-enthusi-
N aitic and under-informed sales-

man (and, unfortunately, some
advertising writers as well) can be found
confl informing purchasers of socket-
power units that, as rega is equip-
ment “can simply be installed and for-
gotten.

Concelvnhly. it can. The driver of a car
can also forget to supply his engine with
oil and water. But few will think it wise
to do so, at least after a first experience;
and much the same holds with a radio

et-power unit
The amount of attention required by any
properly-designed and well-constructed de-
vice of this type is trifiing. But such atten-
SIS aleligeaty direcied
applied—i sible.
will funtion saushtton.ly and dependably
over a long period. But without it, the
service supplied will become progressively
re unsatisfactory, finally failing alto-
gether.

This care, too—as
recognized—must begin with the installation.
Many socket-power units are being brought

for receivers already in use, and there is a
tendency to fit tban into the existing instal-
lation in the simplest way, without any
thought for thelr particular requirements.
But this procedure often proves to be the
cause of unsatisfactory results.

too frequently is mot

VENTILATING THE UNIT

A power unit must be installed with as
mueh consideretion for its operating re-
quirements as any other piece of radio
cquipment; which means, first, that its loca-
tion must permit ready accessibility for
maintenance, and second, and still more
important, that it must allow for ample
ventilation.

The latter is essential, because all wnits
radiate @ certain amount of heat during

By Charles Magee Adams

operation. Obviously,
this must be carried
away if the unit is to
be kept at a safe tem-
perature. 1 it is not,
the results may be
too-rapid_evaporation
of electrolyte, damage
to rectifiers and filter
condensers and, in
extreme cases, to
Sanne e
Acco

unit 13 belng tostallcd
inside a cohsole cabi-
e

THE WRONG WAY
ARD THE
RIGHT

) The wrong way i

(B) The right way; keep
s ler.

cverything free
i

assure_adequate cool-
ing. If it does not,

a small opening at the
back (or in some other
will mot

receiver cabinet, say
on the floor, it should
not be covered for the
sake of appearance, or

other

the receiver, particu-
lar care should be
taken to be sure it is not near the furnace
or any heatin will cause the
temperature o T eurroaiiag i Ut
than normal.

other detail of installation requiring
attention is to keep the fiexible cord con-
necting the unit with the lighting-circuit
outlet as far away from the acrial and
other receiver leads as possible. In some
units, this cord is shielded to prevent induc-
tion by the slternting carrent; but in some
it is not, and this precaution will climinate
the excessive hum which might otherwise be
cansed,

FOLLOW DIRECTIONS

When properly installed, the next point of
importance s to see that the unit is placed
in operation, for the first time, in exact ac-
cordance rer’s diree-
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Iytic filter condensers.

These require a pre.
liminary period of “warming up” for “form-
ing” the plates; and directions covering um

1d be followed to the letter. They ai
specified for good reasons, and m.mnmy
s they are

s put into sérvice, the most im-
portant point in caring for a socket-power

gent attention .x stated inf
long) will, not only keep the unit in a con-
it for siviog better performancs, but &>

itier toward clninating serious o

rval
month if that proves
necessary—the power
supplicd will prove
much more depend-
able and the battery’s
life considerably long-
than

er were
neglected till the electrolyte level became
dangerously low.

CHECK UP ON 1T
Another detail requiring attention when a
battery is used in checking the Sarpe
Hydrometer readings should be t
fore water is added (unless some it
means of indicating the charge is provided,
45 some manufacturers do) ; and if the spe-
cific gravity falls below the figure specified
the charging rate should be increased or the
receiver left idle for a day or two. Con-
versely, if an overcharge is shown the rate

necessary
.mr-pmngeapcmdafopmunn.be-
These

replacing electrodes. details are

covered by directions accompanying the
unit.

1t will be noted that, with rectifiers of this
type, manufacturers often warn _against
using the hydrometer or syringe employed
in adding water to batteries. The reason
for this i thet the solation weed in roci-
fiers is wsually al esult that
St & MRgh et o gull ORI o el
damage. Great care should accordingly be
exercised on this point, and some means of
Sdiog water Sped b ther Ml =
ployed in connection with the batter,

If the unit employs electrolytic Teitters
or condensers, it will also be noted that the

into service, after the

the fact that the plates
must be “formed”
again, as at the begin-

otherwise . distress-
ing hum will be the re-
sult, and possibly seri-
ous’ damages as well.

RECTIFIER TUB}

In using
ment type rectifier

KEEP EVERYTHING
IN THE RIGHT

@4, é., ey of cous
ohe

&) The

1007

tubes for the “B” supply or “A” charger,
failure of these to

it is generally de-
but.
hen-
ever the charge seems insufficient or the
receiver “lacks pep” after six months to a
year of operation, it is always well to try
replacing these tubes. They will often be
found to have deteriorated, thoug
lighting, as do vacuum tubes ih receivers.
Mhe gascous-type rectifier tubes will also
require replacement after long use.

Though not actually part of the power
unit, it is essential that the “C” batteries
be not neglected if these, rather than the
socket-power unit, are depended on for
negative grid biasing. Because practically
no current is drawn from these, many fans
regard their life as endless; but, as a mat-
ter of fact, they
age. A check of
moutis wil assure thet the 5" sde of e
free from excessive current drain
5% voltage and maintain the tone
quality at a high level.

UNIT MUST BE SUITABLE
Another word of caution seems n

the demands of the new receiver. This can
readily be determined by reference to the

quently encountered through overloading
way be avoided.
if the receiver and unit are designed
for the use of 199-type tubes with filaments
in series, the power rheostat should mever
B e« wliampels Tosdity Mk
than 60. Though this may
nite part of the w
theless; because mmmg the rheastat bightr
overloads the unit as well as the tubes, with
Tesults ot the best for clther.
And finally, do mot make a practice of
tinkering with the recoiver while the power

cautions against short circuits should be
taken; such as the use of insulated tools.
These are important e i
batteries such a short-cit S
iy mnnmgdﬂwn
Of the batterics; with & 45" ly deviee
it may well mean the burning-out of eqy
(Continued on page 1053)




PRACTICE MAKES
Frasr Husior

PERFECT
“Is your wife getting meh
cooking hour?”
in a way. .
three new recipes wl
was letting the pie burn.”

This
she

D10
(To he Brondeoms Arie)

The spo where | wouid
liko to be, B

Is far away n, a tropic . g

1eq,
Wiile all you artists ‘>~
played for me, 3
By Radio.

Pd bask all day in the banyan oy
As the natives danced and the monkeys

playe
L ity . ek whE
: < “ " By Radio.

A Single-Circuit Squealer”

The only thing P'd ever do,

SIMPLIFIED
Teacuen: “Johnny, how do you spell Would be to turn a two,
Schenectady?” While gladness yow'd nm,, sending throwgh
Jomxxy (Without hesitation): “W G Y.

HOME, SWEET HOME! And_when the lony,

“Mecker’s wife is bright day was done.
such a persistent  And the tropic moon re-
VAR mksm driver the sun,
d still loaf on and en-
Jjoy your fun,
By radio.

In fact, *twould be my chief delight,

To stick around in th moonlight,

"Till the last of you had said “Good Night,”
By radio. 3

—Roy Coleman.

Bt rom ¢ ﬂm Daily (
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EXIGENCIES OF A CAMP

Bunxs: “The
senator’s a consist-
k. probititoals, | €
isw't

Soreas 11 say
=g e 'wldnl

ve a

w.nm i s

YEAR

—W.u....u ‘LN =
Mortimer. |

“Jimpoon looks discouraged. Has
‘e received some sort of a setback?”
ot e e Mot an ad

A TERRIFIC INPUT

“Is uy Md;o

hours”

%
W5 oW TAT SRETS RODKED 1 RERLIY Dot See
e Rat 83 Mern - !
o0 wow TS TONE e
o

el

A
SEOSE, Refore]

36 Teli Me - Mistem -

hoy
w n_t;

S THE SUGHTEST
NN & Now /
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The Electrodynamic Speaker
Makes Its Appearance
PEAKER units of the clectrodynamic
e i e
units are offered with a small free-edge cone
L SRR e e
they may be installed easily in a
s feative, ‘ox attached 10y  puliable
file. Th it possible for the set
ize fully the advantages of
power amplification and do so at a com-
paratively moderate cost.
Electrodynamic  speakers differ from
others hoth in principle of operation and in
s T
teristics, found only in this type

£ repro-
(i) o lack ey o0 the vt fadlls

of the ]!:rnmnenbmag\wl type of speakers.
In speakers o Sl e

there is afield \\'lmhn" which

SR mmt cur-

rent. In the magnetic field of this wi

a separate ‘moving el -4y Shaspendid:

and the audio-frequency currents are passed

ding

through this coil. The cone, which is of free-
s hed directly to the moy-
ing This

ty

construction gives great
of tone, due to a number

of factors.

MOVING COIL.
MAGNETIC PATH

TRANSFORMER  FILTER
To R0 cwrpur)
70 FiELo-excITING

CURRENT SUPPLY
The above draswing lustrates the interior con-

sruciion of e new electradynamsc spesier wnis
with a frecedge cone attached.

The field is of great strength and con-
stancy, and in this field the moving coil i
freely suspended. s coil,
which produce the sound,
only upon the current in the coil, and not
i i v R e e
no iron in the armature, to be over-
‘ThS xéahlta: I slmost. complete. fresdom

hat's Newin R@dl ) :

from distortion harmonies introduced by the
speaker itself.

The drive of the speaker is applied di-
rectly to the cone, eliminating the necessity
for o connecting pin which might bend and
vibrate. The inductance of the coil is
St o it sl Sfers (o he
tube an almost pure resistance-load, result-
ing in a high power-factor and an impedance
i varies but slightly with the frequency

alr gup, instead of along the gop, and as &
the unit is free of the limita

floating coil offers other ad-
vantages besides the ability to supply great
volume without chattering. free to

shums external appearance of spesker
oot leather insulating cone. rom
i Tt Snsutsting i from SaIeL

Paer coni D, cone. apess B, frome of sp

I GLen o Bl

actically free from the definite
resonances, which cause the (Imn\vur\mr
e e
By T

apaile
0 to 13,000
mz sk ie (n\l\snu‘l frequencies
eycles, a filter has been added to
e qy...m, Wbl debberately cuts off ro.
production above this frequency. Becaus
the impedance of the moving coil is ver
nuch less than the output impedance of the
power tubes used in radio reception, a step-
down transformer also has been added to
the speaker.
The speaker may he used in connection
with radio reccivers of any type; but best
resuliz e obtalned wien » power tube such

as the 210 i in the output stage, The
unit will ot deterlorate with use oF age
like the as the

permanent-magne
netic Tines of force are y\(»du(‘td solely
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AW w v

the current passing through the field

Another Hportant poust Ful fupec T
with the o of the speaker is th

baflle is nqmlul for Teok Yesmlis, Thlkcl
true of all mmms of the free-edge cone
type; as, otherwise, the air waves which are

EFFECTIVE BAFFLE IS DISTANCE ALONG.
DOTTED LINE FROM POINT A TO POINT B

FLAT BAFFLE  BOX-TYPE BAFFLE

of bafes wh

tape

1o oy be wsed aith *
it caker, diltance A5
D e St seprouscrion s mprem

set up simultaneously by both the front and
back of the cone would alternately neutralize
nd reinforce each other and seriously affect
e volume, The llustration shows two types
les which may be used with success_
$5% g il et somtnes the VHe e,
ness of the speaker on low frequencies, bu
considerable latitude is permissible in thi
construction.
The speaker unit is made in two typew
for operation, one with 6 volts D.4
other with 110 volts D.C.
requires for the field winding & current ot
Yiampere and m may be furnished by the
storage battery used for the operation of
the s, The 110-volt tryic requivesiies
millimperes, which may be obtained by con-
necting the field coil of the sp ace
ok o J158 Il 1 s plats pawcert
“The construction of the speaker is clearly
illustrated in the pictures on this page. A
is a piece of flexible chamois which holds the
cone (C) in tm- MR T hin the
& coil of the speaker is
T i o Al
at the apex D. B is a thick piece of felt
which mechanically insulates the speaker
from the baffle after it has been installed.
Manufacturer, The Magnavox Company.

New Fixed Condenser Made
In Grid-Leak Shape

ANY

design

denser rather

chanical viewpoint. T

experimenters have found the
of the standard fixed con-
inconvenient from the me-
order. to install
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these units in a circuit, they usually ha
to be soldered in place Fi
found necessary to substitute a condenser
of different capacity, it is necessary to heat
the soldering iron, remove the old condenser
and solder a new one in its place.

Standard orid eak clips may be used f
10 this fised mica condensev i @ receiving set.

e incons et (LS RUEE Wtanti e
fised condenser, mentioned in the
FaskE gt o hests sugided-is o new entt
which has recently laced on the
market and which is illustrated in a dr
ing herewith. 'The new condenser is mounted
in a glass tube, with metal caps on each
end, and resembles a grid leak in appear-
ance. Also, it will fit in a standard grid.
leak mounting, thus making it easy when
desired, to sbstitate it of various val
s qllxckl\' and v inconvenience.
e naes wics ‘ot s bl
qu ,..Im % ileetsls it ity plates are

g Sepiee o e I e
and cannot change in capacitys it is un-
SHEi 1 Vathouphetic contitias BAMAL

s sealed in a vacuum.
Manufacturer, Tobe Deutschmann Co.

Compact Unit Provides “A™
and “B” Power to Sets
LARGE ority of those who nave
Hitherto canverted thelr battery-opere

ated receivers into electrified or electric

sets, which operate from the 110-volt 60-

cle house supply wires, were forced to

make changes in the wiring. In some cases

it was necessary to wire the fllaments in
series; while in”others the use of the new
sligh

A.C. tubes necessitated a tly-different

[R&3

pos ith metal
Leitors refer o " apparains
eierty T S

Recently, however, there
1 sockef-power units which may be
cnletituted Stor batreria: withiout making
any changes in the receiver. The unit illus-
trated on this page is one of the latest d.».
signs and p]u\'lde: plate (“B”) power a
well as filament (“A”) power for the e
of the receiver.

‘ilvm(

With the unit under discussion, ample
power is supplied for the operation of any
receiver using eight or fewer tubes of the
201A type. The “A” power cireuit has a

ximum output of 2 amperes at 6 volts;
and the “B” power circuit delivers a cur-
rent of 55 milliamperes at a potential of
180 volts. ‘This high voltage makes it pos-
sible to use a power tube of the 171 or 112
type in the last audio stage; and the four

mounted in a com-
e measuring only 10%; x 181 inches
inches high. This is only slightly
lurger than st of eavy-duly 5

teries del g 180 volts, and the wei; I|t
ok the untt 1s upprom ate
that of the batterics.

ing
ram. be seen that this ,.,mmuv
divides itself into two sections; the “A”

1011

tu of the voltage drop, which takes place
across the s R, R2.a9d A RLis
@ 6,000-ohm Sy 5 G
sistance oF 3,000 olnm "und RS of 1,800
olms. A by-pass condenser having a ca-
pacity of 0.5 mf. is connected between each

This compact metal case houses o complete
power-Supply unit for sets using siz-volt tubes.

of these resistors and the negative lead.
The resistor R4 reduces the voltage for
the detector tube.

In operating a power unit of this type,
jt is necessary only

power circuit and the “B” power circuit. for the owner to con-
il c ! L2
Rr B+ HIGH
< Re
= = o8+ MD.
Cr Cz C3 R3
 oBslow
T
YR < g
3 LAY » pillls e
Rs  Re R7 Rs Rs
Ls
E2
&) cs
2 i
At

Complete schematic wiring diagram of new power wnit which uses electrolytic cells
rectifiers in both the filoment and plate supply circuits.

It will operate sets u:

cight tubes or les:

Each has a separate power transformer,
and the primary windings of these trans-
cther and to the
UCnE i o
(SW) connected in~ the 110-volt
controls the operation of both sections e
the power uni
The power device s essentially a
unit with characteristics identical to those
cribed previously in this

Rectifier and
Condenser,” pages 596-7 of the December
1927 issue); and those who are interested

a more complete techmical dese
referred to that article. The
plm: a step-down transformer (T2); a rec-
r (E2) of the electrolytic type; a filter
cireylua SR mn ok héary-duty-cioke
coil and an electrolytic-condenser
bank; and o voltage-regulator t made
o ol G
“B” power cirenit is somewhat s
it i itmd.nd it olor: &
i cctifier which con-
e u»u,. mmwmd in series
and is by-pussed by a 02 mf. «
mE e
power for the rectifier circuit
rent is filtered by the choke coils L and
12 a

R9.

nect it properly the first time and,
that, to add distilled water to the re
cells once every three or four ous
output voltage of the “
be adjusted nnh ohea Hoxarzebt using a
given number of tub

‘lmm/ﬂrmrer, ansroel Frodkats 0o

New Resistor Units For Radio
Power Circuits

SERIES of aceurately-

“ounrl fixed-resistance esp
cially designed for radio purpocN. “has re-
G \nm developed.  They are well -
suited for use in plate-socket power units
and in amplifier circuits, and possess sev-
eral new and interesting features.

In the past the constructor has always
heen con: 4 with the problem of fin
a sm«r..non- mounting for th
units of his power unit or receiver.

nh-(l wire-

=

Wireseound recitors of 1
wided e
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ever, the mountings specially-designed for
the resistors described here are so arrange
5o that a resistor may be fastened securely
in position on a sub-base panel or wooden
baseboard with two serews. Also, they are
properly insulated so that there is no danger
of a short circuit.
The mechanical construction of the re-
sistors is also interesting. The wire is
on an insulating tube of extreme
durability, coated with a special non-vitreous

<L and Taked, Th bking iakes place
at a temperature which i lower than
with ordinary usual enamels and, as a re-

sult, the fine wire of the unit is uninjured in
the process.

The new resistors are mads

small size,” which is 2 inches long and
capable of dissipating 74 watts, and
ger size 4 inches long and capable of
d\uvp:\tm(z 15 watts. Both types are 11-16

ch int didmeter and available in nine di
ferent resistance values between 500 and
15,000 ol The it canying capatity
of the Tijp-watt size ranges from 125 mill
amperes for the 500-ohm resistor to 20 milli-
amperes for the 15,000-ohm resistor; in the
size it is 175 milliamperes for the
KU pliine sl . lidbapeies for
the 15,000-0hm re:

CoiirepiER 0
ance sizes, two special tapped resistors of
similar type are made for use in powe
units. One has been tapped to supply inte
mediate voltages of 221, 45 and 90 in a
plate socket-power unit, designed to deliver
160 volts under full current load for a 171-
type tube, and is suited for
units using the 60- and 85-
wave rectifying tubes.
tapped to supply intermediate voltages of
90 and 135 in a plate socket-power
unit, designed to deliver from 400 to 45
volts under full current load, 10-type

y be used in power units em-

nd 281-type half-wave recti-
tor shown in the illustration
is of the 171 type.

Manufacturer, Daven Radio Corporation.

two typess

15-watt

Socket Identification Made
Easy by Color-Code System

COLOR-CODE standard for tube des-
ignations is one of the latest devel-
Opments and with this system, which is now
oing populisiy, the danger of making a
take and the hesitation or confusion,
i R
the sockets of @ new sef, are climinated.
The large variety of vacuum tubes and
circuits now being used has made it impera-
tive that some means be employed to indicate

RICH MAROON
For General Purpose Tubes a5
R.F.amplifiers and Ist Stage
AF amplifiers

An casy method of distinguishing th
provided by the color-code system sh

different fvpes of vacuum tubes, 1
w aboe the babelte strip abose it B

which sockets receive
the detector, the gen-
eral-purpose, and the
power tubes of a re-
ceiver. A simple,
“foolproof” way of ac-
complishing this is
available in a new line

placed on the market.
The sockets are made
with a rich maroon
top for use in circuits
requiring the use of
general-purpose tubes,
such as the 201A" and
226 types. The detec
tor  sockets
dark green
made in both the

M General view of the home-built “A”
and 21 reosed.” i sombols ity
tubes.

circuits

orange to indicate that a

tube of the 171 o 210 type is required.

1i sndion Jy 8 color-code feature of
the sockets, they have other mechanical ad-
vantages. The Sockets are shock-absorbing

and non-microphonic, and the tube-holding
element  floats, independently of Fie toie
on four perfectly-balanced springs. There

is a positive tube-to-terminal connection and

=~

am and The description
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uer unie, ith fhs metal cover
apparatus_similarly marked in the
belors

Homemade ““A” Power Unit
Uses New Apparatus

ARTS for an “A” socket-power unit
new design have recently been made
available to the radio constructor. The
new, power unl: operatesion eletzleal pris
R s
res not found in other desig
R e
current for the opera-
tion of nine- and ten-
tube receivers using
i tubes of the 201A
type, and is very easy
ASTE™ o assemble. Tt em

<
cuit; and in the filter
circuit high - capacity

“dry-elec etrolytic” Seinrs OF, ‘potar condensers I y2 dry annmd type
T coalets e
matic wiring diagram

the shock-absorbing o affected
by the use of ing

civer. The bmm», L

in design and of neat appearance, are made
of molded bakelite with a black base on
which are mounted four binding posts and
also soldering lugs. The sockets are made
0 in strips of five, as illustrated in these
columns.

Manufacturer, The Benjamin
Manufacturing Company.

Tlectric

Gt
BRICH]‘ ORANGE
For the Power Tube

DARK GREEN
For the Detector Tube
i

i

' usial orde

of the unit wil b found 13 these coltipnd,
Xt will be noticed that the 110-volt 60-cycle
house current is connected dircetly to the
prltiy of e siepdown power “teu
fomer (1) and that's e e

Sw) is conneeted in the circuit. A pl
is comnected dircetly
of the

e B power uait from the
awiich of the A" power ualt output
voltage of the power unit s reguiated by

connecting the rectifier with the desired
tap of the secondary winding. A flexible
connector  (VR) s provided for this
purpose.

In the power unit full-wave rectification
is employed, and a standard bridge s
arrangement is used. This circuit
loved by a highly-eficient fltce ARl

ng of two high-capacity condensers
€1 nd C2) and'tvo heavy-duty choke
coils (1 and 1.2). One choke coil is con-
nected in series with each side of the line
and the condensers are connected across
the line at two points in the filter circuit

(Continued on page 1056)

fol-
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A Loud Speaker with
Linen Diaphragms

Unique Construction Gives Instrument
Wide Frequency-Response Range

ROM the standpoints of both con-
struction and performance, n.L Joml
sp illustrated on_ this pag

The spml\cr, which

B. Whitmore, of
Trvington, N. J, is best described as a
double drum consisting of two square dia-
phigine mointedof paralll frdinet
the exact cent the diaphragms drawn
Gopeter, STHBIL RO heaint rsieianls
even remotely any of the hundreds of com-
mercially-made loud speakers that Rapio
Nrws has examined during the past several

years.
The square vibrating diaphragms are made
o dugonie s et ap et ated afte
manufacture to protect it from the u
able effects of changing conditions of tem-
perature and humidity. During the as-
bly process, each piece of linen, twenty-
inches square, is stretched perfeetly
flat and taut across a rigid wooden frume,
along the cdges of which it rely
tacked. Two such units are 1,14....1 et
site each other (with the uncovered faces
of the frames facing), and are held cight
inches apart by means of strong threaded
brass rods passed through the comners ofj
the fran
‘The center of each square of linen is now
accurately determined, and the two points
are drawn together and clamped by a hol-
low threaded bushing with a locking nut on

the
whieh
it

hela ‘e

Tilustrations on this
Air Chrome Studios,

s courtesy of the
Tn

cach side. As the
diaphragms were
stretehed
before,

come
when tapped
finger they u’\p(md
rumblingly like a
drum. At point
where the centers are
clamped, the linen
tapers sharply to
narrow bottle neck,
about a half inch in diameter. The tension
on the cloth is very great, but the special
material used seems to withstand the strain
without stretching or tearing.

Dhout

Two parallel wooden bars, spaced

ies apart, run across the outer
of o o e square frames. These sup
port a husky loud-speaker driving unit (of
more or less standard construction) which
fits nicely in the hollow of the draw
diaphragms. This unit is careful -
tered, so that its driving pin slides into the
hollow bushing exactly at right angles to
the plane of the two 24-inch frames; the
pin, of course, is locked against the bushing.

PROOT AGAINST OVERLOADING

Trom the i m scription it becomes
obvious that the or tension of the
vibrating diaj .m,,‘.m e e
constant load on the driving unit. Th

fore, although it might be mm‘_muﬂ that the
phragms require
of powes ta seteg even the ,hgl.tm
movement of the dri s transmitted
without 1oss to thems as 4 result the »pull\er

is unusually sensitive, and operates with
great volume even on maderately strong
signa

The new speaker is capable of handling
far_more power than is required for all

ordinary radio purposcs. In one test, mr
examplé, it was used in conjunction with
a two-stage transformer-coupled audio

plifier employing two 21 e st e
in the last stage. A strong local station
was, S0 i wncl's @ivect comparidon won
made between this speaker and another, of
the cone type, of probably the best design
on the market to-day. The latter instru-
ment started to rattle when a certain vol-
ume level was reached; whereas this linen

diaphragm sy continued to operate
without distortion up to the limit of the
amplifier.

VOLUME WITH QUALITY

The performance of this new loud e .Im,
as judged by the ear alone, is remarkable
for'its rilliancy and faithfulness over the
whole range of musical notes transmitted

Robert F. Goodrwin is shown above, pointing to
Bakera ahih rarostite e s dmﬂmwm.
together.” i fuaraion sie o

of the size of the speaker.

by a high-class broadeast sation. Violin
music comes through high and clear, with-
out appreciable flattening of the high notess
while  the sounds of drums and the low
tones of a piano hoom forth with clarity
and realism. The unexpected responsiveness
of the speaker to the low notes is some-
ing at first to a hearer un-
h_reproduction; hut, in
favorable, scoustle propertis
with rugs,
nilar_echo-killing ma-
ng” effects quickly lose

ﬂuck i
Lo
their \ml)l( santnes

The actual range of frequency-response
of this speaker, according to tests made
in_the laboratories of the manufacturer, is
from 80 to 8,000 cycles. This more than
covers fhe modulation range of the average

CROSS BARS SUPPORTING UNIT
¥__LOUD SPEAKER DRIVE UN,

= ==
Sduare ~
LINEN DIAPHRAGMS FRAMEOF!

FIG.1

A side view of the new speaker, showing i
disposition of ihe puris.

broadeast station. The frequency charac-
teristics of the speaker can be altered by

means of the four brass rods which hold
the wooden frames together, as these rods
determine to some extent the tension on
the two linen diaphragms,

The flexibility of the wooden
allows the onmer of the spealier to adjus it
to his individual al tastes. Some peo-
ple Tike a lov- pxhhrd speaker; others pre-
fer a high one.

frames
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“‘Standing By’ for “‘Contact —A Few Hints on Diagnosing Faulty
Operation or Silence in Your Receiver, Before Calling In the Doctor

LY s it that, in the midst of the
‘N/ finest program yo listened
e R

top battery freshly charged,
new “B” batteon everything hitting on
oflak e DRI sl
dead? It's one of those things it to
e e e

variably happens with company
hanging around to eriticise or sympathize.
Anyway, it’s the cause of that universal
malady, “Ihe Broad Blues”  These
“Homes of Silence,” in such cases,

usually due to some faulty contact in the

set, speaker or headphones and it's not so
difficult to trace it out, if the job is ta

up systematicaly. st what can
be done to open the programn again in the
shortest possible time.

First, look at the phones and see if all
connections are tight. Are the cord tips in
the plug or has one of them pulled out?
Take a glance at the connection on the
phone itself. Some types have on the out-
side of the shell a nut which may have
dropped off and released the cord. In that

Let's sce

By L. B. Robbins

case it's only a small matter to replace the
nut and the cord or sind another nut to re-
place the lost one. When cords are con-
neeted inside the shell, unscrew the rubber
cap and diaphragm and see if the cords
are still held tightly by the little contact
screws next to the magnets.

The loud-speaker cord should be examined
in the same way for loose contacts or open
s it )
broken, test it out by connecting the two
terminals at one end to a
and the other ends to a flashlight lamp. 1f
the latter lights the cord is O.K.

TRYING THE TUBE:

Nect Tosicrat i i i SRR
ascertain if they are seated down in the
sockets and are all lighted. If one is un-
lighted take it out and put it in another
socket. Tf it won't light s T
may have burned o chances are,
however, that a filument pmng was not mak-
ing contact with the spring in the socket.
Press the tube down well and, if it lights
and the music suddenly comes on, that was

A is indicate
hooie e e s Plug.
contact in jacks

o wut on the rear of w phone that might be loose.

rig. B

Fijh 0 dyi D silaltats pogeibie dlastd,of woor
Remember that a radio rec

s 1o better than its poorest contact,

rud b AP e s ol AT Bt

the cause of trouble. Remove: the tube,
disconnect the battery leads to the set and
then pry up the socket springs slightly with
some handy tool until the tube prongs will
make positive contact with them. Before
replacing the tube brighten up the prongs
with afine file or bit of emery paper. 1f
the tube will not stay down in the socket,
look at the bayonet pin in the side of the
base, if an old-type receptacle s used. This
sometimes works out and there is nothing
to hold the tube down in the slot. The onl
way to remedy this temporarily is to press
the tube down and then drive a wooden
wedge in between the tube base and the
socket, for the time heing. A toothpick-
end will do for this purpose.

If the binding posts of the socket are

loose it will be mecessary to remove the
socket. In this case brighten up the
springs,

play in the springs and binding posts with
serewdriver and wrench, 1In sockets of
the UX type, the springs sometimes are
pushed back by the tube pins and do mot
make contact with the latter. Examine them
carefully for this trouble.

TR T T
et e T first
ting

ity oo 5,
it made by the tool
And tubes are not
cheap, even yet, and often cannot be re-
placed on short notice. On Sundays,
ticularly, you may be caught with an in-
operative set, and no open radio stores to
visit for new tubes.

e e
broken contact, look to the jack:

flat-springaffairs into which the plmnc
plug fits.
of trouble.
three jacks and each one should be inspected
thorotighly. The most prevalent trouble is
1t or scale lodging between the tiny

you are working with.

ith a cloth wet with gasoline.
slide a very fine file (a nail file will do) be-
tween them several times, later brushing or
blowing out any filings. Test the springs
sure one makes solid
contact with S teighbes. i B e
plug and see if each spring makes positive
contact with the halves of the plug shaft anc'
if the other springs make contact with each
other.

THE LIGHTNING ARRESTER
The lightning arrester is seldom thought
of in connection with a broken progran
but it can cause more trouble than can be
imagined, especially in a rain storm. ~Sc
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In Pigs. E and @ are pointed out possible poor eontacts in tubes; in I the “bayonet pin” is pointed out.
howe to repair loose or dirty contacts in vacuum-tube sockets.

fypes use open contacts with a carbon but-
ton between. 1f moisture leaks down and
lodges between the contacts, it shorts the
antenna signals to the ground wire and all
m Il hear is silence. By using a sealed,
e arrester this trouble can be
it e e of = st ap-
type arrester, remove it and take off the

k so that the gap can be wiped dry.

‘moisture might cause trouble.

as dry a location as pos-
S Hhe famnn
ber cement.
cou ep it drys nm e e
possible.  Better buy m type as
feel assured of sufe(v, in that direction

h ‘possibilities thoroughly
gone over, you'should BN fiisd Bt
of them to account for the interrupted pro-

Figs. I, H and T show

Fig. I points out a place in a lightning arrester where dirt and

. Of course it s assumed you have
first ascertained that the particular station
s e i
down, SO, or some other cause. Turning
the dials to some other wavelength will soon
dexcrslng 1€ the setis working, Just o few
trials e dircctions may be the
ke 8 gt ;,c(lmg “on the air” without
having to kecy guests waiti

long “standing by for “contact.”

z too

Repairing Simple Ailments of Radio Receivers

HIE averdge tadlo litener knows very
il s e i s v T
radio set, so when something goes wrong
with it he (‘-umut supply the proper corree-
tive measures. In the ordinary set there
are certain parts which are sometimes the
cause of failure and the expert repa
can usually tell, from the symptoms wh
accompany such ailments, their possible
It is the purpose of this article to
ngs and to outline the proper
hem.

iling is a gradual or some-
times minution in  loud-speaker
volume from stations which ordinarily are
The expert repairman, when
ill first ask ahout the condi-
tion of the batteries. A decrease in volume

By Clyde A. Randon

usually sesults Ahout six months after the
installation of new “B? batteries and about
one_month after new dry. el 5o Tatterics
are installed in the average sct. If you have
a small dollar voltmeter you can test them
yourself and thus probably save the repair-
man’s wages. Tf a “B” socket-power unit s
sed one usually docs not have trouble from
this cause.

The average radio fan imagines that some-
thing hus gone vadically wrong when o
ple ailment results. ter of fact,
very litle ean g0 “mm: o
Perhaps the sct has been moved
ightly e iy s disengaged.
The ground connection may have become
corroded or the aerial may hive hlown down

“The batteries are usually connected to posh
which are plainly marked, “A

ete., and one should find little a.muny in
replacing the loose wires, if any (see
Fig. 1).

Often, the bearings on the condensers in-
side the set have hccnmc worn and the
plates serape at ions of the
al, i peimiler. nalpmsieertine Tous
an lift the cabinet cover and
casily determine which condenser is causing
this trouble. The plates can be 5o bent that
they elear their neighbors. Tt is usually the
rotor plates which make contact with the
stator platess the former should be so bent
a5 to pass freely between the other plates.

(Continued on page 1046)
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D. C. to A. C.—And How’

confusion in
ublic as to
radio set.

BRI is considerable
the mind of the general p

what S Bin ac
Various int be made of

nterp: m;
the degree to S an_particular B

cuss this question, for its answer
extent a matter of opinion. We will briefly
describe, however, what is generally accepted
as the nearest approach to alternating-
ent_operation; namely the use of raw
A. C. dircetly on the filaments or h
o Bl the vane NOBIETR 'S miorle
S e g etk nie ot
.C. tubes does away with transformers,
5BF powe anits 4k fim s Socn
not the ease, hn\»uer

or a great many ex)
et a0 T i W
to convert their present battery-operated

sets to the use of A.C. tubes, this article
covers the changes required in an average
six-tube set of the tuned-radio-frequency
type. 5

THE TRANSFORMER

For cquipment, a step-down transformer
for filament or heater current is the first
The choice of this transfor
upon whether the constructor
wishes to use only the SRt beate tubs

of the 227 type; or whether the raw A.C.
lament tubes of the 226 hp? o be used
F. and fizst A.F. amplifcrs. If only

stp1r.|[c -heater tubes of the 22
to he

able of delivering 175 amperes per tube,
at 2.5 volts, without any material drop in

[:U AERIAL

5]

How a Receiver Ordinarily Using D. C. Tubes can be Converted
into an Electric Set by the Use of Adapters and A. C. Tubes

voltage; it is preferable to have at least
S i
ments. If the 226-type is to be used in
SR i BT (he
transfos should deliver also LI

peres per tube, at L5 volts.

It is advisable to use for the last audic
stage a 171-type tube, which is operated on
raw AC. at 5 nsformer
e R R g
for this tube.

Unfortunately

>, line voltage through-
s “varies a great deal in b
The designed standard voltage of
the particular: dlatribuling SREIN ey be
104, 110, 115, 125 volts or some point be-
1ot G e eriais Toud concltions
the actual voltage at any given point also
may vary from hour to hour, above or below
the standard voltage of the power station.
atter condition is not common in large
communities, where the load is handled efi-
owever, the situation is a difficult
1 the standpoint o sformer
several have met the

manufacturers, hm

'lhvs, in turn, means that pri-
rheostats or resistors of some
be necessary when the primary
woitage iy bighes G S Al

LE e
the impression that t} nd 227-t
are extremely i e e
current; as in fact a liberal percentage of
voltage variation is allowed for in the tube

will

Another good reason for using a trans-
former with over-voltage output at the ter-
minals is that, in various converted sets,
some may have more voltage drop than
others due to the wiring. 1t is, therefore,
considered the best practice to use a step-
down transformer with a liberal over-volt-
age factor.

PLATE-POWER SUPPLY
The “B” supply device may be any good
unit available and does not differ from that
used with the battery-operated sets. Com-
plete “A B C” power packs designed to
supply all power requirements for A.C. sets
bl s Bl e
and will undoubtedly be widely sold.
considering the ]xuvclmse of these units, care
should be take: e T
conditions pmmusl
‘The center-tapped rmmm (R4 and R5)
may be purchased in the market, or made
re

s will be satisfactory.
nml 200 e 0, shunted by
1

for the I

e
is used for the amplifier bins
the latter resistor should be
tapped, to meet varying condif

fons encoun-

tered in sets.
Bl Wi
The actual rewiring and changes in sets

to be converted follow in muml certain
standard prac W here the
average six-tube set, consisting of three
stages of R.I, a detector, and two stages
of AF. The accompanying schematic dia
gram shows the wiring for the conversior
when using the 226-type tubes in the R.F.

s

SPEAKER

GROUND

M

SO0 s isson
VAR 5P 0B
ks
VT v T
RRLRS-200-100 OAMS, RESISTORS
REFS-B00AMS(CENTERTAPRED)
RE-VARABLERSISTOR 200004

3
5 -0005 W CONBERGER

The scheniatic diagram shows the
vecaiver originally designed for D.C.

S Prepared by the Enginecring Department of the C

s b
450

ng connections of a
tubes and converted

E. Mfg. Co. Tnc

0 one operating with A.C. tubes.
of wolume control; its range

RE

B i s

Bt
180V

X is an optional type
should be-0 to 5 megohus
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Parts used in_connection with the new
adapter for R.F. circuits;

o, grid po e

g Norsdse: 4, by-poss condimase; B, tubo
D, tube adaptor for A.F. circuits; B,
it.

nter-tapped resistance uni

and first AF. amplifiers, the 22
detector nml the I7-typein the

4 16l caoopt te st A T, shages,
he procedure is similur; except that the
cathode lead of the R.F. and first A.F.
tubes is to be substituted as a cor
point for the center tap of the 227 tubes.
The use of center-tapped resistors at heater
terminls of e 2575 itk ecnter lead
zoing to the cathode, is also ad
T R el et et
operated receiver into a set
tubes may easily do so, and he will nm um.
there are two methods which he ma
necessary to remo
g in the receiving set, and
T

who does not feel
L
to convert it for A.C. tubes in the least
possible time and with the slightest eort,
several manufacturers have developed and
placed on the market simple A.C-tube
adapters and harnesses. With these adapt-
ers it is possible to convert a D.C. set into
one using A.C. tubes in a very few minutes,
and without the necessity of changing any
iy i the st iy e b
returns.

USE OF A.C. TUBE

As the adapters are of different types,
it is difficult to write a_general deseription
which applies o all units.  Howerer, each
upplied with directions which e
,1 canctls Biw the efilIftinne e
acimpliihed

Usually cach kit contains one adapter for
each tube, and these adapters fit in the tube
sockets of the set; while the tubes are in-
Seed, i s Adal (Bbese sdupters
connect the grid and plate prongs of the
tubes with proper terminals of the
socket, but insulate the filament prongs from
5 Seyert silagacltie St On e
adapters terminals are provided which con-
250k pith the Hlabent prodts bt the tabes
and the harness is connected with these
posts; the harness, which is correctly ar-

ADAPTERS

ranged for A.C. tubes, replaces the filament
T order to lightthe

wiring in_the

ks Sl of i haenoss iy Hhe- pepiger
terminals of a filament transformer.
Arrangements bave also been made
installing the extra parts which are
quired; such as center-tapped resistors,
pass condensers, grid resistors, and biasing
tors, The center-tapped resistors are
designed 5o that they may he correctly co
nected in the circuit by fastening them

for

23

posts provided on the adspter, and the same
true of the hy-pass condensers. The 500-
ol vesltors (1 8 and Y, which are
required in the grid circuit of A.C. sets,
fit into slots in the adapters of one make;
and provision is usually made for installing
S T R T

only ch necessary wir-
ing of tie i 1oe 15 B or 3 B
volume control (VC); this is required, as

the rheostats in the filament circuits are
made inoperative when the harness is
installed.

REWIRING
In the set without the aid of
wddpon, mu a harness, the first procedure
sly-installed fil
ment wiring and stall the S-prong sockets,
for whatever mumber of 227-type tubes are
to be used. ‘The filament and heater wires
should be twisted conductors; the average
lamp cord has sufficient current capacity for
this purpose. Many sets are equipped with
switch on’the panel; this eannot
be used to control the A.C. current unless
it happens to be one originally intended for
use on 110-volt lighting supply. Should the
power switch be installed on the panel, care
gl
the same precautions usually adopted
bl Qo mie iar o i
house malng Grid s of all stages at
ditectly to 6 v div b tre
s Oscillation control is obtained by
use of grid suppressors in the R.F. sta
D
0 up to 700 ohms
rnng circuit and R.F.
characteristics; the desired
will keep the R.F.

THE SET

or 0 e
transformer
value is the lowest whi
circuits out of oscillations over the entire

wavelength range. This method of oscilla-

on control is the simplest for the con-
structor. Any control system affecting the
226-type tubes, whether it be for oscillations

A D.C. set converted
into one using A.C.
tubes by the use of
ihe adapters (shoton
above) anda_ special
harness.

1017

or volume, which i efect reduces the late
current below 1 ipple-voltage
point” will not be snusfm»mr 5 for, below
Al point, C. hum becon
apparent. R st g
sl il s, - s highly efii-
Gt i (s s to euhine
the R.F. stages by the conventional capaci-

ton for A tabes will probe -
SR e ek VTR i o
pendi e
ShMCRT tonstme to
oscillatory, the use of
crease the tendency to oscillate; in average
sets, however, this increase will not reach
g e
to control oscillation is acceptable, prov
the plate current s not_thereby e

Al TR A
VOLTAGE REGULATION

n the previous discussion of suitable
transformers, the filament- or heater-voltage
SR Wag bropghe ot
that, in the firs
soltage woet be lm(mn
former: chosen he correct mu.\“
to the tubes no rheostats or resista
. many cases thi
occur and therefore a rheostat for all 2:
ype tubes, or separate ones for the 226s
i L L
control is necessa
tube.

It last AT,

For the dealer or service man who e
pects to_convert a mumber of sets, it i
suggested that he prepare strips of re-
sistance units consisting of brass wire wound

finding the proper point of re:
SUBtHBRE: Gnpeendicatly UsaldConig HEF
clamping the lead. This adjustment must
be made on the final st location. Of course,
the use of a good lot volt-
rietes, 0-8 Yolth1s Easkuilal f0r déterminlig
the proper tube voltages; do not use cheap

set adjustment; for the individual who con-

verts only one set it would be more cconom-
ical to borrow a meter for the occasion, as
the meter may never have to be used again.
Should rheostats be used for the A.C. tubes,
special types are necessary; as the rheostats
ordinarily used in battery-operated sets are
not heavy enough for the purpose. Suitable

(Continued on page 1058)

stration courtesy Alden Mg, Co.
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An Unusual Nine-Tube Peridyne

Through an Arrangement of Bevel Gears, Seven Tuning Condensers are
Controlled by Two Dials; Peridyne Shields Keep Circuits in Resonance

NOLEWORTITY nme-tube tuned- BLEMENTS OF THE crmeurT have been mounted on the individual shields
Q radio-frequency receiver, employing o B PR SO with the common shaft. ruming through
& B capmait s b Eagmatic o L e R
T R s Rl ened to the shaft so that a smooth action
cently been constructed. The set employs R e gl

seven tuning condensers, six of which are BN e ieenfel
mounted on one shaft, while the seventh is """““’“ L SRt Al f scobrmans
A p e screws contralling the positions
heen designed and built by Mr. Frank
Hanus, 2020 Bast Forticth Strect, Cleve-
land, Obio, It is an extremely neat re-
ceive, but quite comlicated n mectanical
construction, and cannot be duplicated
L ihples
chine shop. For that reason, the circuit
constants are not given here.

By referring to the illustration, it can be 2

seen that the two large gears A and B are ,‘,me;,& “Jl‘ﬁﬁﬁf'[;;u:,ﬁ
or coupling the condensers to the fherefore i nof helude

These :;mrs are six inches in diam- Lops
ctes 4id mad df eact bremscs. Upidee these

gears are t er ones, about one inch o wehr 2w
in diameter, which are rotated by the ver-
sier control knobs whicl can be seen n the L is o standardtwo-stage {ramsformer. of the Peridyne shiclds This alovs ai-
panel view, below the main tuning dials, coupled unit fea justment without removing the tops of the

Secause_of the size of the smaller gears, will be noticed that the circuit is pmn.ud\' Shields, and without thresding. the’ shield

containing only the first and fourth radio
stages, and the detector.
intervening stages (the second,
and sixth) have heen omitted, sin
are dupiicates of the fourth stage.

¢

g

a_considerable vernier action is achieved. a neutrodyne, with rstage shield- m,n

The_use of these special gears allows the ing and with the addition of the Peridyne ¢

opetator to control the condensers directly plates over the radio-frequency coils. St ot S

by rotating the main dials and, when v = intes high. Tt has been equipped with
EFFECTIVE SHIELD TUNING double-reading voltmeter, a control switch

s action i meuizedi it cah b olflten
by rotating the small knobs. ‘method The shields are made of sheet aluminy and four filament resistors. The switch is
also keeps the back-lash very i 4 x 8 x 5 inches. The tuning condensers arranged so that the filament voltag
the various tubes in the set can be m
. ured. The first flament resistor is used
for controlling the filament current on the
first R.F. tube. The second one controls
the other five R.F. stages; the third the
detector; and the fourth the two AF. (ul;m.

While this set makes a very neat job and
one that any experimenter could be proud
of in the line of mechanical heauty, it would
be an cxtremely hard one for the average
individual to build; since a_considerable
amount of special apparatus has been em-
The four small dials  ployed, including several castings and the

inum shields

The two large dials at the left are the main tuning controls
control the warious filament resistors special
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Full-Band Tuning in Radio Receivers

A Remarkable New Circuit which Tunes Sharply, Yet
Amplifies a Band of Frequencies 20 Kilocycles Wide

By G. C.B. Rowe

musical instruments, it s imperative that
lhc “overtones” or “harmonics,” as well as
" frec ies, be received.

HERE is a saying which has become
almost an axiom among radio experi-
menters, and at, if se-

e o de,m»ﬂ, it
is necessary to sacrifice quality; because
some of the “»\drlv,mds" Dave to be sluud
off. But, thanks t lerick K. Vre
land, this saying may o e s b
comparatively short time. Dr. Vreeland
has developed a radio receiving circuit which
pemmits grest selctivty; yet, ot the same
time, all the sidebands are amplified cqually
in this et ha reproduced in the loud
speaker.

THE SIDEBAND PROBLEM

Just why these sidebands are so important
in good reproduction may be, perhaps, not
clear to the average fan. Consider for a
moment the nature of a modulated radio-
frequency wave, such as a broadeast stat
sends out. Let us assume that w
carrier wave of 600 k
wave) which we are
speech or music. If the latter is used, we
will have the 600-Kilocyele wave modulated
by frequencies which m here be-
tween 25 and 10,000 eyeles, or in some cases
even higher. This means that our receiver,
in order to reproduce sounds as near like
those in the broadeast studio as possible,
i il & b 67 BEIS
20 lloeydie wide siy between 590 and 610
kilocyeles (o 600 phis and minus the high-
est audible mquency ich is broadeast.
This, in ordinary speech, is the bund from
508.2 to 4015 meters, covering parts of three
broadeast channels).

At various times articles dealing with
the nature of musical sounds haye appeared
in Raio Nws (see, for instance, page 990
of this issue) and so it will be assumed that
the reader is familiar with the fact that,
in order to distinguish hetween the different

some of these harmonics are of the
siath and eighth order (six or eight times
the frequency of the fi
they are cut off if the receive
selective, for reasons which appear below.

Let us_assume we have a receiver of the
ordinary _tuned-radio-frequency type and
sce how The response curve of such a set

appears in an oscillograph. We find that,
because of the nature of a tuned circuit,

QUAL amplification over a com-

plete waveband, yet with a tuning
Sharpness so great as to exclude all
other signals, has long been ardently
desired by all adio experimentors. The
invention of Dr. Vreeland described
here meets this vequirement, so far as
conditions in broadeasting today per-
mit. Remarkable fidelity of reproduc-
tion has been demonstrated by an ex-
perimental receiver built on this system.
As it has not reached the commercial
stage, and the proper proportioning of
the circuit elements is all-important,
constructional data cannot be given at
the present time.—TFprron.

(i, that a cireuit has a definite peak or
resonant_froquency depending upon the
values of its capacity and its inductance)
ived at a cer-

maximum of
others come through in a
clicient manner. That is, we are
getting through the t only a ver
Tow band of frequencies, pcrhnps only 2500

z
] &
g B
SE2 SES
Zc3 222
mE el T &
N 207 e
| =
SIGNALWAVE P21 sonawnefTT el
e e o £
1 | £ | reowwr | z |
RESPONSE CURYE} P | resonsewnell =y
= el
l20kc~
Fl62 FI6.5
Pig. 1 illustrates the frequency-characteristic of a typical broadcast receiver. Fig. 2
is the frequency-characteristic of a band selector. (At the right are two oscillograms

from which these curves were made, the dotted lines representing the modu
what oceurs when the reactance X:
cirouit; the response curve falls from F2 to

of a wave). Fig. 5 shows

lation band
is removed from the
F1.

Dr. Frederick K. Vrecland, the iwventor of the
P e

cycles on each side of the carrier wave, to
the great detriment of the music. In Fig. 1
e e e
S s
g Shabaratiys e
centage of the broadcast mus
passed through the eceiver; at 500D cyeles
e zeprodetion 1 oaly a. thirdthat of the
lowest notes. Yet, if the curve did not have
the shape it has (i.c., such steep sides) it
would include a portion of the band of
frequencies comp
and two stations would be heard
same time. Of course it is pos
out the curve so that the p
ception covers a greater
ocycle waves but this in turn makes the
sides of the curve less steep and the set
less selective,

rising an interfering wave;
at 4

WIDENING THE PEAK

The problem then reduces to finding some

means that, when introduced into the re-
(Continued on page 1053)
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S ]
herewith is an eight-tube super-
heterodyne cmploying three of the

ereen-grid ILE. amplifier inbes
e

e ifier,
which is a laboratory-assembled and Rt
sh Which effectively elimi-

v of anything less than
in the hands of even the
st inexperienced builder.
The real value of the screen-grid tubes
in this receiver can best be realized from
el gup ol By factor
in the 2-ke. intermediate am-
plifier .xp]vm.ul s 40 per stage, as com-
pared to about 20 per stage for 201A-type
hus, for the three ILF. stages,
when using sereen-grid
tubes s approximately 40 x40 x 40, or
64,000, as_against 20 X 20 x 20, or 8000
e Uk shec siphfs: aiis 1A
type tubes. These values of amplification
were obtained under conditions of equal
apparent selectivitys for it must be borne
in mind that, as the sensitivity or amplifi-
cation of a radio set s incrensed, the selec-
tivity must go up far faster to
same apparent selectivity in tuning th
f the receiving range is donbied,
'y must go up four times, merely
to hold the apparent selectisity constant.
Therefore, in designing a_ sereen-grid am-
plifier, great care must be used to prevent
the loss of selectivity from. ac ng
the ine jon.

apanyi

oY
Model”

HIGH INTERMEDIATE FREQU
In the sereen-grid “Laboratory

Tiis  picture shows _the
aeww Sercenrid Super

Control, ‘one @ solume
Control and one a flament

described herewith, not only have
ncreased amplification and

receiver

e superheterodyn
the uSe of an intermediate  frequency of
eycles, high amplifier selectivity has
incd and the cutting of side bands
S e T
control. r he may have medium range,
ultra- thh-q\mllh rectption o, byssaceific
the sensit

ity of the i point whe
stafic, ordinarily very
in as a roar, and stations not orduunl\

heard come in loudly.
Another advantageous feature of the
112-ke.

diate Gréguency s that for

meters, the rece
Uiat 15 stations outside of the 215455,
meter range are tuned in at but one point

Right-
iy

L, i o s
mxyv Vnd "

trticle No. 48

“Ravto News Blueprint

e
o
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The Silver Screen-Grid
Superheterodyne*

By Ernest R. Pfaff

on the oscillator drum dial. Though sta-
tions between 215 and 455 mets n be
points on the oscillator
dial, by taking 25 grid turns off a standard
oscillator coil, the set is made “one-spot”
for all stations outside the 215-390-meter
band. A further advantage of the 112-ke.
quency is that the two
readings, for those stations
that do come in at two dial settings, are
i arated; so that, with the sharp
regenerative first det

two

O el o teia i
either®s 1o6p 0: 4 dioct antemia ity
used. 1

of the tereedte aoplies dlicee
of dio stages at will, if desired.

SUBSTANTIAL CONSTRUCTION
The et emnplors w regeneratice first-de-
tector cireuit
| et cictor e (V1Y itk sl
in antenna_coil (L1), or loop, tuned by
00 variable condenser (C1) which
is controlled by an illuminated drum dial.
Regener: ted through a_small
000075.mi. midget condenser (C5) sted
hy the “sensitivity” knob on the panel.
second tube (V2) s the oscillato
& a plug-in mvl uz) and a .00035-mf.

O

The use ot plugein colls allaws diffcrent
of standard oscillator and antenn
e e plugged into the set, thus cov-

ering all waves from about 30 to 3,000
meters.  Following BB o i
os ) e shielded as shown

G n61, s BeliE (depending
the set i o be operated in
e s o il
country) s the four-tube Iong.wave amp
r (S3) containing the three 112-ke. a
plifier circiits and screen-grid tubes (V
V4 and V5) and the second detector
cuit and tube (V6). Each transformer and
ST e e € e
copper shielding, which is 15 inches long,
5 inches wide, and Sl toihts high, with o
S ChaNn L oy Toe i
rem o the right of this 1.
(whicinit actuly w cdmslcte mptifer m
tim ception), s the two-sta
'uulm ..mphn ¥, using a pair of high quality
ormers (T1 and T2). This
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INDICATES CONNECTION 15
MAGE 7o METAL BASE.

=

|

c c-
aTodhy.  sTodov 4

AER. oD

&o
2%

Bt
138V,

Schematic diagram of the Sereen-Grid Superheterodyne. The dotted lines indicate shielding.

amplifer gives uniform amplification o all . vernier knob actuating the two drum dinls;
frequencics hetween 30 and 5000 eycles. an “On-Off" switch (Sw)3

foot nerial, bringing in with loud-
a_regeneration  speaker volume stations on the east w
ATOVEIE O ety s oﬂ‘ to  control (C3) for the first detector (the west coasts that many other rec
keep down background noise and t ensitivity” knob) ; a “Gain” control theo- not bring in at all  One LF.
odpiayslent betescdyne aainala e e e e s Rl e
caused by over 600 broadeasting stations screen-grid amplifier tubes; and a filument  circuit by simply pulling the grid lead from
being crowlet] Sifo) il el ol sheseiary (RY) cors i sn G RGN s L sulemer oL e nil L (5S)
adequately accommodate 95 stations without. or. over the partition and cli it to the top
interference

5 8 ot e e, e dlip
The entire set is mounted o reed LR O L U B S (LS lead is ignored. So connected and us
steel chassis 10 inches wide, 1% inches high, — Tn a num tests the screen-grid but two LF. amplifier stages, the set wi
530 5o UG oL i I Riine & atoratory M e s been found _ produce results for distunce, tone qualit

7 x 2i-inch metal pancl carrying the con-  to have no equal for DX ability

and_selectivity that will equal those ol

trol knobs. The actual controls are the tained from other nine- and ten-tube supe:

ehthont tioey Chicago on a

€3 ) ) RICIoVRAOCD) L) (2

This wiew of the chassis, with stage shields removed, clearly shows the location of all apparatus: C1 and C2, variable condensers;
L1 and L2, R.F. coils; R2 and R3, rheostats; C3, midget condenser; L3, R.F. choke coil; T1 and T2, A.F. transformers; V1, V2,
VT and V8, tube sockets; DI, Dial lights; R4, grid condenser. The remaining parts shown are located inside the intermediate-

amplifier unit
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GND. AER.

20

MBR.~
g[&

) €

ALL BINDING POSTS .-

ASE WITH FIBER WASHERS.

AR (]

?

[N ]

2 i

Vit i

WASHERS 7 :
; END OF wiSVSTOR

RES SHOWN RUNNING /' THIS
PARKLLEL TS BE BUNCHED TOSETHER - Hor, CONNECTED
AND TIED WITH CORD.
4
7&
2

Al ) U Al

The wiring under the sub-panel, with the connections to be run in a cable, as shown on page 1020,

Ergiiiing aig iretang (if the Sensi-
n knobs arc turned up) the
set. will hnn,z eakt i st e
into Chicago almost like lo
foot length of wire. Truly, e
Alle Qescainp ot W w it
s of a novice,

distant sta-
with a
dvh;,ht(ul G

n round ordinary sets.

a

PR
be found that the different parts
the same symbols as in the drawings and
photographs.  The two aluminum stage
shields (S1 and $2) are not absolutely neces-
sary, but should be used to house the de-

tector and oscillator circuits if the set i
to be operated near any powerful broadeast
stations. Brass-plate variable condensers
of theinbte capenaivs tpe ord ilualeaten
in the set, as these allow the dials to turn

the direction for simultaneous
ity increase or decrease by means of
removable shafts. Though the cheaper ty)
made by the s facturer are eq

satisfactory, the dials turn in opposite di-
rections for simultaneous oscillator and an-
tenna increase or decrease of wavelengths.

PROGRAM OF CONSTRUCTION
construction of the sereen-grid
tory Model” receiver is a simple
task, indeed; for the steel chassis and pancl
are completely and aceurately pierced so
that the different parts need simply be
placed upon them, in the positions in which
hey appear in the different pictures, and
bolted down with
A few precautions should be observed, how-

The

The G-ohm rheostat (R2) placed in the
“flament” hole of the front panel and the
20-ohm rheostat (R3) placed in the “gain”
hole of the front panel should be carefully
and thoroughly insulated from the panel,

sz

~MAXn,

000000020

SMIN

Wiring diagram of the parts above the sub-panel.

180 135v 45% Todov L.

-9 C-370 A+

~ GND. AER.

o
A portion of the front panel is broken away to show the connections on it.
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T
“
T T
R i S

" |
R [

Drilling layout for the steel chassis. Dotted lines indicate location of apparatus.

uslig; o paic OF extraled Sher washers for
each. The “On-Ofi” switch (Sw) need not
el e el TE £
sirable that the bushing of the midget con-
denser (C3) shall make good, positive con-
tact with the metal panel and a small space
around the “sensitivity” hole in the panel
should be seraped free of enamel. - Like-
wise, the lower rear side of-the panel and
the front ulbe of the chassis should be
seraped at several points to make a good
et it pontece e panel and chassis.
If variable condensers of the removable-
shaft type are used, they may be Srvea
down to the chassis b
mounting feet provided. Both condensers
should be put in with their shafts project-
ing to the right. The two lock collars on the
oscillator-condenser shaft should then be
loosencd and the shaft pushed through to
the left so that it projects from the back of
the condenser instead of the front; the lock
collars being tightened after this operation.
1f condensers of the standard type are used,
they are mounted upon the dial brackets
which support them entirely; a small ex-
truded brass washer accompanying the dials
serves to adapt the small shaft bushing of
the condensers to the large hole in the dial
brackets. The dial brackets themselves are
fastened to the front panel with the drive
mechanism slipped into their bushings and
projecting through the front panel. The
drum seales should be fitted on the con-
denser shafts to read 100 when the con-
densers are en interleaved, so that
readings wi with the wavelength.
e viods TINIATE: Aicren: e
the chassis is very clearly illustrated in the
pictures and drawings.  If oscillator and
first-detector stage shields (SI and S2) are
used, they are held to the chassis by the dif-
ferent parts mounted in them. It is im-

portant to clevate the coil sockets for L1 be noted that the “A— connection of each
and L2 above the chassis by means of the tube socket is grounded to the chassis by
%-inch hollow brass studs slipped over the means of a lug under the head of the near-
mounting screws. Terminal 3 of the antenna  est socket mounting screw.
coil (L) socket should be to the rear; and  of the audio transformers (T1 and T2),
terminal 3 of the oscillator coil (L2) socket choke coil (L3), and time-signal amplifier
to the front. The positions of the four tube  (S3) are clearly illustrated and their
sockets are clearly illustrated and it should mounting needs little explanation, other than

s3 /GLIP TO TOP TERMINAL OF TUSE.

Viring. diagram of the top and. wnder ida of the long-ave shielded amplifier. V3,
Vs and V5 are soreen-grid tubes. This amplifier is available only as a complete,
ready-wired unit. Its wiring is shown as a matter of technical interest.
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Drilling layout for the front panel of the Silver Screen-Grid Superheterodyne.

to state that the amplifier is held to the
B e O o el
the corners of its chassis. Each binding
pm should be mounted, using a pair of
extruded fiber washers to insulate it thor-
augily from fhe chasieswili ie"exoeption
the “ground” binding post, which

Shond bt grounded to the chassis. The sim-
plest way of doing this is to use onc end
Tug of the 0.57-ohm filament resistor (R1)

vasher for the “ground” binding post,
the binding-post screw going through e
reilatal i wiidichithe
the binding post. This co e
graind e SoitoF W sl e
being connected direetly to the “A—" bind-
ing post (this connection ean be seen in the
schematic diagram—the resistor shonld be
mounted, not as in the under-view picture,
but as explained above.)

theostats (R2 and R3) tumed to the left or
osition, and the “On-Off” switch
e on, the two audio amplifier tubes
(V7 and V8) and the detector tube (V6)
n the time-signal amplifier should light.
ith the filament theostat (R2) turned
slowly to the Hili e et e
oscillator tubes (V1 and V2) should gty
and with the “Gain” knob to the right,
three 222-type tubes in the screen-grid am-
plifier should light. The three fiexible leads
with clips should, of course, be attached to
he top caps of the 222-type tubes in the
amplifier.

2%

ADJUSTMENT AND OPERATION

To operate the receiver, the filament
e 0 Al e half-way
on, the “Sensitivity” knob of the midget con-
denser (C3) o pertrmned dopietay L
the way out, and the “Gain” knob (R3)
turned fully on. If e gncilor Aal i o
rotated, no squeals should be heard; should
theylhe 1 will ikt el on o'
termediate ampl This would
s e il S aUREE hidust
variations, in whi in”

tube h event the “Gain
¥oob should bt turned allghtly to the lef,
(Continued on page 1060)

LIST OF PARTS

MANUFACTORER &
R 00055 ot Famszanie ot 5 T
mfa wiring of the receiver is done entirely 200 ot 11 slaine Bt
with flexible 225 mintreries
hoard wire, il exception . Hie' thige e =
‘eads, which are put in with bus-bar in n-m--v)x:lxam . i
spaghetti. One of these bus-bar leads serves stors e (oo 3
1o connect post 5 of the antenna coil socket 2.
(4) to the stator lug of the midget “sensi- S P
tivity” condenser (C3); while the other two 5
Teads serve to connect posts 1 and 2 of the
oscillator coil socket (L2) to post 3 of the L,
antenna coil socket (L1) and the first- 0 i S v el 121
detector grid condenser (C4). All three of = b e fesel sounting smes 4 RUSh
these leads should be made of bus-bar in W o FETT
spoghet) put in-in such n way thut they i 2o0h o 5136
are at least 3-inch away from the metal X g 2o epe 5136
chassis or recciver assembly at any point a.v,35 3 | vasm tuvon 222 10 (s TRy fasan
where u.w run parallel. Al the rest of 1 {¥aoum tude L trpe. A pase
the wiring, with the exccption only of grid | — | -{se dsie st st sl s
acel FISES fesin UbINIR R ibeicn oL chics So{visead josy TR
as far as posa) le and, after final assembly rsastion vire | Tasntad 2 {zans
an v be laced or cabled, using =
sy wiosoh Sricmabers thread, thus pro- At G o wld sasentt
viding a very neat and Serpletely stont
seen in the pictures. The receiver can, of NORERS I m.m.
e Vae i apaghe T
throughout, it EE b
The wiring and nssemhlv of xhe receiver s B e s
having been completed, ali previous opera- T fuerdarson Elos, Ws. Comanr
s SR B, vety cavetully. ke gl o e
the wiring compared with the schematic and Sefants Ben e e
pictorial diagrams to make absolutel R e
that no errors, which might result in tube T fmtecaatiom panss, Co-ImAD.
burn-outs, or other damage, have been al- T —

lowed to creep in.
ready for operation.
The necessary accessories should be con-
nectEd o the
atkings on

This done, the set is

e
it AN et

nding posts,
With both flament

K THE FIGURES IN THE FIRST

COLUMN oF MANUF
USED I THE ORIGINAL EQUIPENT DESCRIBED

ACTURERS INDICATE THE MAKERS OF THE PARTS
AR
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The All-Electric Everyman Four*

By Fred C. Ehlert

una. obtained from the four fubes.  More-
over, since there is no coupling to be e
eved between primary, sesondary ond
Lo EER TR cireuits,
when onee a are sure to be m\»h
and free from cross.reaction us long as the
set is used.

req
receiver with a high degree
and yet one that is outstanding in its quality
of reproduction. Of course it is realized
by all that quality is adversely affceted as
the selectivity

¢ will be noticed also from the diag
that the detector
tieall

r C2 prac-
“floats” across ctor;  the
sual filament connection to the rotor
of the designers of missing entirely. Many might think that
Four to adjust the two factors untl both this arrangement would produce an
ends were attained. Strange to say, the stable stage of amplification but, in ac

oint.  Accordingly,

un-
1

€1 and €2 (tuning
condensers), C3 (re
generation control),
and the volume con-
trol at the left of the
pancl_are the only
ariables needed for
the operation of the
Electric Every-
man Four.

All -

selectivity finally obtained practicall
that of the average five-tube reced
a

practice, this is not so. Unless the stator
of this condenser is improperly placed,
B Easiat b caliciy Al i o) hand-capacity, cven on the low-
lific the volume is but sllghtly  cst waves to which the set can be tuned,
oo u,«.n "that derived from the best five  All of these features contr

ot fie sensileis aacctuity vans

o8

equals

electric “F
it would be well to point out
some of the interesting features of the
F. circuit.

his set consists of one stage of stabilized
e R SR
with controlled regeneration, and two stages

gh

of high-quality audio amplification. There
sl umhuh only two of which irc
Sl mpl

malkes for
fr

signal |mlm 3 the antenna

1o 1o e giia oF the okt ture Wgugh ¢
variable-coupling arrangement; this simple
device is the only volume control required
In addition, the variable pri-
e utilized in extreme cases to

R, TRA]

omyMER

Perhaps the most interesting part of the
hole, cirewit s the - wnusmal. form taken
by the Saclo fraciency. woll This coil
is a simple solenoid with 66 G
il T e b wisis, e taps
5 the primay for the neutral
e tuned detector input.
Aswillbe seen from the schematic disgrar,

nsforme h

Everyman
ifenitty i antotdeent 660
consists of 22 turns and the secondar

m of inductor insures a
high order of signal transfer, which is the
‘principal reason for the extraordinary vol-

*Ranio News Blueprint Article

€1, €2, tuning condensers; C3, regeneration condenser;
power tube; T1, T2, A.F. transformers; F, output filter; R1

How to Construct a Four-tube Receiver Operated from an o
A. C. House Line, using Three of the New A. C. Tubes with a 3
Power Tube in the Last Stage.

ity of the set.
to the ability of
and get DX This attribute was
not one of those taken into consideration
by the designers, and it was only after some
hundreds of sets had been assembled by
astic cxperimenters that it became
feature of sensitivity could
¥ be added to those already to the
Instances have been recorded in
this simple four-tube-sct had picked
ought in distant stations which
pinsnehie. ad s
tube receivers.

add their 15
“go

properl:
outit.
which

and eight-

ASSEMBLY

In laying out the parts for the All-Elec-
our, the relations shown
inthe pictoial dsgeacs ahoald e Tolowed
m 2004 radio man knows,
possibie to alter specif
T erations are carried out according
to engineering principles. But it is suicidal
to shift coils, condensers and transformers
if the builder knows not why he makes the
The designers could, very p
e made n prettier arrangement
of the individusl itema; I fact they. tried
some ot fair or nearly equal re-
sults, but, real
Sy sl e one
the complete apparatus, they made heauty
secondary to effectiveness.

cations,

V1, V2, V8, AC. tubes; V4,
, R2, rheostats; R3, R4,

® potentiometers.
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The antenna coil LI lies at the extreme
left of the baseboard, and the secondary S
is supported on a short L-shaped stand.
£ i lbons i ariachen i i
pancl at any point other than that
e Tasteasions, the Teight of thi. col
support must be changed; as it is essential
that the primary coil P match exactly the
sceondary coil. Tn other words, the two
colls (one fixed and the other movable)
th
i ahiaecolat e 410 ot el
is not a vital matter, this being decided
usually by the length of the swivel-control-
rod of the antenna coil. On the other hand,
no harm is done ‘if the coils are hrought
forward toward the variable condenser, 5o
long as dist; is
observed.

A oll Ll ahouls be flegs B Jeah
inches from the antenna

f einch is

be no reaction even if the co
the same axis.

lie along

Radio News for March, 1928

T2, w4
3
R4
- B B b P R (N S LV 1Y
syTosv. oTv G mimesw  AG_ 4sW 0V 4sV. AC 18OV

The schematic diagram of th
showing the disposition

corn
1646 16 desised 15 i Sheser oo ot
home the data will be fc nd of the simplest
sort. The mm
formica, 2 inche:
of Titithe i priiary {Eoconslata ot edbueia

and the secondary 67 tumns, b
wound in the same direetion. It should be
n that the end of the primary and the

beginning of the secondary coil

to the edge of the form as it is possible
to This insures the maximum
couy desire

The RF. eoll L3 consists of 66 turns
tapped first at the 22nd turn and again at
the 43rd turn. All coils are wound with

important parts in
of the set the location of the
nenkraling conieasér. (C4): sad the RF.
choke coil (L3) s not critical. As long as

SeconoaRy
o7 TR
LT

oETA-Le

25 TAP 43% TURN,
ALL €olLs wouno
T # 24 BE wiae

oeTAI-L2

TR 22 TURN

o for windipg the inductors, L1 qnd

T2 i 5 roum .

illustration. belozo

fothet forisions

3, RF. choke coil; C4, neutralizing condenser; C6, CT, by-pass condensers; P, cable

connector; L1, antenna coupler; L2, plate coil;
V4, power-tube socket.

227-type tubes;

V1, V2 an

d 73,

Y-type sockets for

All-Blectric Booryman For. The
f the parts, is on the opposite page.

iring _diagram,

they are placea m suen a way as to re-
e o xRSty S Petion
properly.

The sockets have been placed to give

e o T O
onents about
with the sole purpose wire; since
in some many mslr\nccs lon;cr leads do no

of arrangement and

nesse i desigs

THE 0 END

v

enclo smpioaton e docs ot
demand « great des ot . Both
sfo s heibined
m,nm in_combi they possess to an

S it O reproduce
dden bass notes that gi

ss” and beauty to orches
Moringh, b 45 (O MY 0 mot euse
bled speech, a trouble which is
encountered with present-day audio_ tran
e i
and cores of good iron, th
PR RSP ABES ) e
from the detector.

Although not essential to the operation
of the “Everyman Four” the nse of an out-
put darifier (F) is advised in order to

i e e s, e High direct
current that otherwise would flow_throu
the delicate magnet windings of the uni

So much for the materials located on
the baseboard.
it are the t
C1 and C2, the control Knob for the antenna
S B v

ser C3, through which regeneration is

With 5o few parts on the

us
u".\L !

d to complete the wiring, once
the haseboard has been finished.

A.c. SET DE:

deciding on the tubes o be uged, et
ce was_give

n to the ype heated-
e dreaten
S o b, . This gofble s ot

o, suck moment when stralght e agal
iy nly is concerne
but, in a rec ich as the Everyman
Wi e biohe Bonsts

By Y R s 2 e el
f the R.F. tube is amplified to a point
(Cimtintss on page 1060y
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The Knowles Screen-Grid Four*

Constructional Details for a Four-Tube Receiver, which is Simple to Build,

and Includes One Stage of Tuned R. F. Amplification with a 222-type Tube

S

told that the

binations, is that of a stage of tuned-radio-
requency amplification with a regenerative
detector and an audio-frequency

This type of circuit has appeared
numerous _different names—eachvariation

is still very pupuLlr, Jmmuu‘ W g e
c for ars_or more,
has i

¢ra in radio-frequency_amplification,
very matural o skl whethet | B8 populz-
arrangement can_ still be used ad-
mumm\m sad, i oo, Just it modfice,

tions are ne the ver
different e new  tube
it ort cuit, and
not merely fo insert the new tube in the
1a it with the expectation of getting
greatly-improved results.

FLEXIBILITY OF OPERATION
The receiver we are ahout to discuss is

one which combines the features of th

-known cireuit arrangement with

the

By Hugh S. Knowles

e
the The merit;

e LT may

Dy the use of
have been

s W

De summed up in the

its maximum_efiiciency—a_thing w
much more difficult in a recelver using five
or more tubes.

51, 52,

L
h tube

fact that e

shields; A2,

A3, amperite:

“This is due to the

s made to operate at

C1, 02, .00035-mf. condensers;

) 15-ohm resistor; R3, grid leak; O3,

RI-STV, st at.

*Ruoto News Blueprint Article No. 50

L1, 18, couping cols; V1, sockst for 222-type tabe;
5, by-pass mmlmwer,u €6, grid condenser;

4, power tub
T3, output transformer; L, .

T1, T2, AF. transformers;
choke coil.

Tn performance the receiver combines the
atures that have made the sets
the 201A-type tube popular,
are made possible only by the use of the
new 222-ype Lube. Tt combines simplicity
of operation on local stations with a flexi
v of contzol,which permita the more
experienced operator to get remarkable re-
sillseiiad sations. The 22 type tube
has made greater requeney  ampli-
felion postil we m- result that this
sel’s sensitivity s cqual to that of the
average five- or even six-tube re

which  controlled ~regeneration

dual-stage control arc not us

und

The antenna_coupling may \»: varied (in

the coil L1) to suit the type of antenna
used and the amount of interference that
presails in @ partieular loca

insures maximum amplification.
detector circuit (52) has a separate tuning
control, which may e operated in unison
with the RF. stage control on local sta-
tions, hut may be more closely adjusted for
the reception of distant stations. The ju-
dicious use of regeneration by means of
condenser. C3 malkes the detector stage con-
s quota to both the selectivity and
ty of the receiver. This point will
he discussed in more detail later.

sensitis
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DI HOLE,

i 3RS B T B

ORLLS

2
TUAHOLE,

P |
4 DRILSTDA.CS~
2 ®

i

The drilling details for the front panel of the four-tube, screen-grid receiver, illustrated below.

use only the Dest parts obtainable, to in-
sure corresponding performance, it is im-
portant to build a recciver which is simple

BLEMENTS OF DESIGN

It is o cmparativly simple matter to
e one laboratory model of a
which has exceptional

erformance; but it is
different thing to build a re-
ceiver which may be duplicated
by the thousands in the homes
of set constructors, not only in
parts or appearance, but in pe
formance as well. When this is
considered we have a clue to the
ppalbeit] & o 1
generative-detector combination.
Such a pilicie normally has no
Exnien which  have

the sente THAt(i. 13| ey 48, duplicats| and
can be relied upon for excellent results
consistently.

One of the most important motives in
building a recciver is the economic one.
nce the set builder is usually willing to

LW sotume contrt
Condensers;
ooy onsrollog egencrarion

 panclight_switch
uml /l‘mnxl switch; C1.C2, tunin

and which uses as few components and tubes
as possible. This t ortan

reason for
the circuit combination we

the control-grid.
will be see
shicld compartment within half an inch of

e the survival and popula;
ave in mind.

principal changes are made ne-
cossary by the use of the new
sereen-grid tube (V'
are the omission of e baianeing
, which is a distinct advan-
toge sesulting fron tilow nter-
elcctrode eapacity (from control
grid to plate) in this tube; and
the use of a tuned circuit instead
of a_transformer to couple the
radio-frequency stage to the de-
tector.

SPECIAL TUBE CONSIDERATIONS

Altiough 1o bulancing clreult s used,
d

In this arrangement, it
n that the plate lead leaves the

(Continued on page 1065)

1
3
ol 2743 Vs zTrs Vi 2T33
v, =P
= T 1
Tt : | “ s
P+ (6 1 4 2 R
Ry
A Ay
W, i |4
[
Wy
oL
o O 0: 50 o)
A-B- At BH45V. B+90V. C-45V. C-45V. B+180
BLACK RED BLUE  YELLOW GREEN BROWN GRAY

rid receiver described in the above article.
enclosing R.F. portions of the circuil

The schomatic diagram of the screen-

The dotted lines indicate the shields
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The Pacent Distant-Signal Amplifier*

) Using the New Screen-Grid Tube in the First Stage, )
This New Audio Amplifier Quadruples Amplification

HO hasn't heen routed out of bed
at one time or another to “hear
the Coast”? Few indeed are the
Easterners who haven't been coaxed

from hetween warm covers With the pron-

S0 b ik (L REL e

Dame any normal r:

orbing et et & hi gesivs o lliten

TUBE SHIELD

Jt

By Gerard J. Kelley

Cocue i it

sbiliies of this re

nan

ten upon its usés and applicati
ents conducted towards the ultimate de-
rn of this distant-signal amplifier brought

its extraordinarily
(amplification constant.) The

arkable new tube are
, and a lengthy treatise might be writ-

high
pos-

jons.Experi-

out several interesting points.

™ ct T
vt . pe i Sor
R2
F - Ts J2
R3]
) il
A+ B~ B+ B+ B+ c+
3 22',V. 135V. 180V.

Schematic diagram of the Distant-Signal Amplifier, which utilizes a 22
Pictorial wiring diagrams will be found on the following pages.

in the first stage.

to sweet music three thousand miles wws
Sometimes, but xarely, the s fulfilled
o o eEee Tl sl
Mnny of us, I am sure, have heard the
But the comstion B ATHR RS
Th tiere, no doubt
butthe anouncement and the
so fant, that very good hearing,
nd not infrequently, very good imaj
e castitial 1o iceomty S bmu\msm
Let's not belittle those persistent oper
who bring in_far-dis % Turlog
them in at all is an achievement not to be
laughed down by those lazy souls who
shuffie off to bed early and scoff at the lure
of DX
Rather let us offer e s
a simple means of brh
Mg i
Wik ot 5
H sigaal amplifier. proves “of
remarkable ance; for it offers more
mudio mplfication i two stages thaa bes
ble to the exper
i i e e appid h,.mw
voltages. Probably nothing in audio an-
plifiers has yet been presented which gives
the sume worth-while results with such
ing simplicity and small expense.

about it;

USES SCREEN-GRID TUBE

Most radio experimenters have undoubt-
edly heard of the new 222-type, screen-grid
tube and its interesting features, the most

“Ruvto News Blueprint Article No. 51

type tube (V1)

-type tube is intended primarily
ney work. Tn this function,
ires special layout of parts,
and the use of cir.
i) with e tnfomeamtiiniat
i m.g.t Lbei i koo e o
builders. As a detector, it has |m-n (ound
quite microphonic; in fact, so € to
ibeatioi” i oo information
s ability as a detector could be

real umm..\g

Properly used as am-

T

first-stage au
this new tube offers most
aor Tt is an ideal first-
mw.- «lmpllh-‘r "ot distant signals, T
v, made while experimenting with
these tubes available, led to
extended work on o application of the
tube t a new di gnal amplifier, which
is here. yu\.mm o ite R
simplified form.
The
doubtedly e of s e
dio amatenrs and broadeast

presentation at this time will un-
to those

v becomes warm. t o
Bt oo of peoiElare succeeded tn
getting Europ gnals througli the de-
ot ool to hasetAIOREAL that iy
are practically_inaudible. For those who
want better volume on DX work, without

transformers; T3, output transformer; R1, 30-ohm variable resistor;

Fiis lquL R3; amperite; J1, J2, jacks;

V1, 222-type tube; V2, power-amplifier tube.
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going in for high-priced, elaborate ampii-
fying cquipment, this simple amplifier s
recommended.

COMPARATIVE AMPLIFICATION
Comparing its total amplification with
that of a standard two-st;
coupled amplifier, the va(vmnh
op

o transformer-
of the

former becomes immediately
ge amplification for
former amplifier (transfor
type tube in the

voltag

1

ol e s
Sith 90h  trom the distant-s
shown

in the accomp;

It is obvious that we have more
times as much amplification
the 220 distant-signal amplifiers or, speak-
ing roughly, on a weak D:
be able to re the signal with: at
four times as much volume on the speake
Surely.an amplifier with thiexizaordbics
to anyone
sted in hetter distance nﬂplmll
1t should be undernod,
the s of 0 Sre ey
% e e b ey
5 Il employed vith

tes

howeyer, that
ed

strong local signal,

and with the amplifier going full tilt, there

Radio News for March, 1928

The under side of the horizontal panel of the Distant
they are in the schematic and

aro lottered just as

pnal Amplifier.
ing diagrams.

The parts here
About: one-third

of the potentiomater RY has been shorted, as shown by the white portion of the wire.

is no available output tube which will satis-
factorily handle the Rather than
any gain in this case, a distinct loss in tone
quality will result. When properly handled,
10 the amplifier gives excellent quality
on strong signals; the only adjustment

needed is to cut down on the 30-ohm re
sistor R1 (which is a potentiometer con-

e d m
e
phonograph
it can be con:

ti
amplifier
an dlec

with
For this purpos

J2

also for use
pick-up.

v2

|um|

IM

RUBBER FOOT

B+ B+
225V, 135V. 180V.

The eiring alagtan: ofl (4 sndsF ook 0T kb puRel Y Mord Bh e, with numbers and letters corresponding to those given in.

he list of parts, which may be found on page 101
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T
. = .
2%*»‘_,-4;,124

WIRE_HOLES SHOWN LIKE THis 470 BE If
P MO ROl . Th A T SRS

The drilling layout for the only panel used in this amplifier, which is one
especially simple to construct.

nected to the receiving equipment in the
regular manner, and an adapter placed in
the detector socket of th a plug
from the pick-up can be run to et
jac amplifier, and the receiving
equipment

e Atchanigen

FEATURES OF THE DESIGN

In starting the design of the distant-
signal amplifier some months ago, a

her of obstacles were encountere
were overcome only after considerable work.

B+ B+ B+t
B- 22'V. 135V. 180V.

1033

The first problem centered about the type
of coupling device to use in the amplifier.
The first Hought was of impedance coup-
ling to work in conjunction with the 222
tube. Investigation showed that there were
no available units with an inductance greater
than 150 henries
Straight transformer coupling was out
of the question, inasmuch as no transfo;
is made with electrical characteristics
able for worl with this new tube
Finally the idea of autotransformer
1 & was considered, and one unit was fo
had an inductance of over 300 henri
T e enough.  After further
investigation, the audio transformer (T2)
named in the list of parts was selected for
otransformer, not as a regu-
rmer. This choice resulted
y that the transformer
a high secondary inductance,
“hout 600. henrics, with & high value of
current through it. With this in mind, the
tansformer was selected as the ideal coup-
ling device for the 222 tube, when used as
an_autotransformer with primary see
ondary connected in serics.

CONSTRUCTION 18 SIMPLE
Once the problem of coupling was solved
by finding  unit with a high value of in-
ductance under high current load, the task
of building the complete distant-signal -
plifier became ely simple. The
(Continued on page 1073)

comp:

E -
SHIELD-"

©

FASTEN TO TERMINAL
ON TOP OF TUBE V1

The holes, which are numbered in correspondence with those shown in_the diagram opposite, are for the wires connecting the

apparatus on the under side of the horizontal panel.

Note the simplicity of the wiring.
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Letters from Home Radio Set Constructors

A SIMPLE COIL MOUNTING
Editor, Ravto News:

T am watching your magazine very closely, build-
ing very nearly cverything big, just to gt some-
thing better, you know. That fs how I spend my
spare time,

T beieve very posityely that Mr. F. A, Jewel
has the right idea on the audio amplificr. 1 have

and at present am hooking it to the
h

Jooks 38 1€ 1 fa factory-nises, e

Do
4350 Labe Park Seonie, Ohicage .

AN EXPONENTIAL SUPER-HORN
Editor, Ravto News

The articles on expouamnl Jhorns are very inte;
esting to me. what of a speaker. “nut,”
aving constracted A1l typea Of spes set o

orl constructed half a_dozen horns such as
Mr. Millar deseribed in Rapio News for October,
927; they all

< TEAT JAPANESE CIRCUIT
iank you for kindly publishing my letter con
Crossdyne” in your October_issue.

c the data of the “crous

t31 signal wave,
,the nvenor of the
purpose of prodicing a reciver

ons o the tea
s of No

former are: pri-
wire on a 204

1 o.
vnch mhc c( Vnkehlc e Bihes o

The

i e e
sue, the R.F. choke coils are
nson. No. 85, and the fubss. cither. R.C-A
Canningham,

Mixoru Naxasvss,
Yamate, Oiso, Japan.

The appearance of the “crossformer,” a Jap-
anese R.F. transformer, in which the primary
is wound at right angles fo the tickler.

Mr, Doy is standing directy in front of his
20font “exponential ‘norn, size may be
Eauged miparison with its sutroundings.
T 2 Tecomme ended for use i @ por-

able set).

have several telegrams from ms brober in o
o 8 with this
A

e deail in v
Fard to construction to amyone writing
Brcox Drv,

Fort dvene, Lnchiury, Virvinie
e s A
B e R muurhmwx have. dis:
red something. dbo tie 1 ability of

‘e sl sk thet
2 “oriting for.detals fo constructors.of
ved dsice ik i, wnless ey (nwm\)
gtend 10 “aitempt the constriction of o
Evrrox.)

EXCELLENT WORK WITH THE
“PERIDYNE 5"
Editor, Ravio N

Jeter writing and, if T tad
wilding. adie

g

3 a, per o

T en s S T
flex principle was used, T knew it was good; as [

ALARM CLOCK
HAIR SPRING

M. Dougherty's variable coilmounting Gevice

is'an ingenlous bic of wi

Rose pliers aad paticace are reuited to mike
a good job.

bt dhe Tnterles when sou Hished
ok R g i)
vear, and built quite A number of these

San. Di ac, Uit s man 10

hese scis, day and, night, and ¢

one gave complets safisfactign and Is Sl working.

So much for the Interflex qr:un

was built ac

Using lhn m 5 Piadeiphia three nichs, and
Del.,

then taking to Smyraa, ver Saturday
and wwm ights, the following ere re.
KDKA, Pittsborgh; KEX, Portland, Oress
EAU, Boise, Lao; KEDM, Beaumont, Tex:
o, s, Los Angeles:
WLIB, WOK,

WEAL, B:

L W
Vilimington,
Cincinnati; WH.

Shreveport, La. st n
andz WEAL, Kol \x,m.,mw Zion, uu
ectady; cola,
Drnmr, WDAD, Nasvte: WDAF, Kansis
W , DesMoines;

WCX,

WL il City,
Pa. Atfanta. (A1l the prtc(v’mg wvere capied
in m..m:h,nm, s fllowing . Smyena):

o, T

fo lmr iy

bt will ot be
This, T think, is

announced,
Feceive verification.

epti
“The cols T wound as follows: I have two forms

i e o s
e TR T B s
copper.
(e candensers and heostas T wsed were Bt
cloke wson; the high resistor was a Claro-
n the audio twhes,
Jowel panel tyve, which I had ot
arborundum, as called

vour uv\hudmn( “for balancing the sef are ok
e experienced hy the con-

lowed, 1o

siructors 1 [ouml at a5 you eaid, the vola
b exactly right and ing
¥ to it

hope you receive nlher reporta 45 good 25 ihis
from those who ailt the Peridyne, and 1 a
Bl S g fais e o
d il aioets

own coils, as T think
they were the men who made xadio popular. There
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o more_interest shown in them

pap 14 show different circuits and
yould build them, and the next el build other,

re the same interest would be shown and

mu\: pav!( sld T ki were done again, 38 1 bope
Vihing you much_suc it the

“pfiayme 527
12

ETTERS for this page should be as

phiotos a
novelty, and then
clear.
here should bo_sent
Girect; but he should N
furnish data aiready published, here o
elsewhere,

This department is for frec discussion
to the ‘extent that space z
RADIO NEWS accepts no responsibility

tive merits of apparatus and circuits.

Mr. Van Koolberg.
en’s “Chicoutimiflex.
€ 5 and G5 are

Szsme,on

itor, Ravto N

mon. bakelite " shaft;
C1,".00005-m.; C4, C10,
902 mt; C5, o, o0

i
R, colls are de-
Seribed in _'RADIO
NEW

S tor December,
1927,

ANOTHER vlchM

information; and, as T have mo privite secretars,

OF THE MAILMAN

(Con

del. W
winued on page

RECHOKE

[cio| T2
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Since you_ pablished my article “on” shorbwave: . my friends in & general way.  Swee. the date o
reception in vour Octeber issue 1 Tave Tad o the et publshed by you, he AU Provenher of
grocue a bigser postotice box, No. 31 insiad of - Chicoutimi hus construied o ceiver,
A ctters come from everswhere asking  using mine as a mor . znnhme our success

List of Broadcast Stations in the United States

(Continued from page 1009)

Radio g 5 g
=0 H BROADCAST STA. § Broavcast st §5 33
i , ocation %, Tocation sf a2
[T T 10| s (Chime oo sow | weAl S Mmoo e T
Ly BN W LW oA Enmehi' T
AT B With Bootalhov....om o ogw  WeAX
St i s 1| WERS ot 1% | wosk
Stboss ittt | wiw | SeeRnal i 3 o00) | W
i 8 iy ,m,.._,mmm..a WoRl
570 a0 | Woe
8 | Wogy
i | wobk
el
we
ws
wak
we
we
we
woa'
23 WoR | e b
s o G Tter, 0 e
. WORD  fhatavia, T 20 o0
2 yo hmrmuw,ma i %
fa0 we e
a WoWo | it i 800 40
m niso 558 s, 006 it 5
b 180 | wear g
3 WEER 7R
i 1 i i
i1 b i | Wee ey M.}’u.\.wm b
e 108 | wee iR Mo &
Wi 5 | WeR weew it o
wh oo | wes WL
v Gty 1a. (g
Wi | weis Wabn s.pmlv o mn
i 28 | we Sty
wh 0 | wa it
W 8| W i
Wi 0] W
e om| W oW et
WEBE i % WA 5| WEES NS (W
Wibe o e b1 b Chtago. il i
wieh \ 25w o (W Laparse
WEBH R B | W AR
WEBL JSEL DRl Wise | 533 41000 | W i
Wien 3 AR % | w
WeE 51w 3| W
WiES k0| Wi B W
Wieg 9] W 6w
wied 13| W 1| W
bt R 1 | we
WiEy 5| W 10 | W
Widl 00| WA i85
wiex 5| W 0 | Wi
WEEY 5| WY 1 | Wi
wiey a0 | W in | When
5w 25 | W p
WRnE  Weblicon s & i) 23
who: 1000
i, va. ... d0s 50| WNRE 930 | WRHM Minncapois, Minn... 201
) me“'u i 0 3 30 | Wak" Hamition O s
*Allowed bgher “Standard of ransmission.
LIST OF CANADIAN BROADCAST CALLS
FAc  culgary, Alta a5 om0 ms Tetupridgo. atty
SR T Gt @ o
SEE i i bl
SFEL Jromuob el oni 20 Foromia: Ot
&FEN G L s e
SRSy VMRLA e T
SEEE VimmG Y b
SEEY  Uiitblietown v 31 Tog S
ERGE o On % P
SERE R Re A R i
EHE  Imeon o i
Shme Kncton Oui 1A B0 5
b e 1 4 2
Srae BTl de a8 v
SRS T 5% x
8% B O i om W o G
e i i o & G |
EHES SR i) : 7 LC' Tied Docr, Al
A e 421 1008 | SGe  Tonton O 5050 | GKme Covl: One s |
el B W0 | E18%  Yorkion, susk i 50| EKNG Toronto, Ont 500 | GNRW  Winnipe, Aan..... ] 384 500
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ADIO manufacturers are iavited to send to RADIO NEWS LABORA-
R OR Shmpics of el et or et
o not they advertise in

Radio )

adio News

a @V@lt@rﬁeg

ews for March, 1928

manufacturers are published in these pages, and only apparatus whi

been fested i the Laboratorics

ot be accepted,  Appuraius ready for, or aiceady on,

ich ha
s and found of good mechanical and el«lﬂcll
s the service of fie RADIO N

 arie
il i eaied 1o mansfachurer.free of g, Aomces
X I'the  development will be-tericd at a charge s e ot eguirea s o the
Sppataius.dies” not DAtk he Laboraiary tests, ¢ WAL o et 1o fpe  vsovment will b communicudan:” ata st Bkt e
ilacurer Wil sigetsidns of mproveeste. No weileupe’ sent by TABORATORIES, 20 Fioh Averses New York Cis
I"'!lll'“‘ of &tul J“’"PN snap-switch type md of compact and two scctions of approximately 0.1-

AUIOMA'HC RELAY SWITCH  the
automatic relay switch shown,  1he

u»muw by dhe'S C O Fearic :::,:m o
s o chiiun, takes  wnit, is controlled from the flament

care of e alternate
e gower e of the

conection to

power st One lead : ly
s rowes e s veondy con. 00 ampere, =

e o o g of e Ylage aro acrou s inings, and
T tact spring of & i relfable in operatio

AWARDED THE RADIO NEWS
LABORATORIES CERTIFICATE
OF MERT

“B" POWER UNIT
The *

TIFICATE.

OF MERIT NO. 1968,

undergoes slight changes. This power
unit is_electrically and_mechanically
welldesigned, and is housed in a
strong_sheet-iron case with 4 brown
erystalline fnish.

AWARDED THE RADIO NEW,

ORA S CERTIFICAT]
ERIT NO. 2265

'3 plates pes ol ond
ereour  capacity
ventplugs is equippe

AUTOMATIC POWER SWITCH

he “Imp” automatic power switch
(trpe. No. own) submitied by
the Carter Radio_ Compan:

Racine Avenue, Chicats, Tinos,
designed to be used in radio receivers

Siniatancously 24 flameat Ewitch 3od
contralling device for the connection

iydrometer,  The trickle
cr s permanently connected to
the battery and operates.

6-cycl

of either the trickle
Charger of the “B" power wnit,
nstrument is of the quarter-turn,

)
Sanging

5
ey chastast et

RHEOSTAT
HiWate” sheostat (iype

in diameter.
most.entircly
of insulation

It is constructed
being reduced to the
The resistance clement
p, Sf-inch

is capable of dissipating contimious
20 watts without overheating.
RDED THE RADIO NEWS

cA

FIXED RESISTOR
The fxed resistor show

ted by the same compans

wireound fype. | The " resistance
i a porcelain tube,

juy.  The av
been found to he very close to its
nominal value, the difference

Tess. than

widsanding mich

igher loads i

MER

BUFFER CONDENSER

e bufier condenser shows, sub-
mitted by A. M. Flechtheim & Com-
pany, 275 Broadway, New York,
N.'Y., is of the paper type and hat

mi, capacity each, connected in s

ries.  This condensér is designed to

LABORATORIES L RTIFICATE
GF MERIT NO.

RHEOSTAT

“Gem’” rheostat (type 1906
\hm\n) submitted by Herbert H.
Frost, Tnc., 160 North LaSalle St.

Chicago, 11, is of metal-frame con-
struction  and _approximately
inche o dismeter, Although ,,._u,

6 ohms and is of the onchole
mounting vari

AWARD| in 'rm Rapio NEWS
LABORATO!
R ATERTE No.

RHEOSTAT
The “Gem” sheostat (S

9 1950
shown) submitted by the same com-

pany, is similar in construction to
the above. The difference is ol
(it ‘this. rheostat Is. equipped with
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sn extra_nickelplated disc approxi-

ately 1:3/16 ineh ih Qiameter, which

it riveted to the bushing carrying
arm, A small bakelite

s, wiich o dtached o the oot
o

aguinst

3 s coatimicg eksing
the

WARDED THE RADIO NEWS
LAVORATORIES CERTIFICATE

ADJUSTABLE RESISTOR

The ~ volumecoutral “Clarostat”

submited by e American
Medhdnieal Tab, o, 267 North
ixih S, ¢, employs

5 et medmm & mixture
erized mica, her.
gmail race

.

presion of the mixtare, by vary:

SOCKET ADAPTE!
{The socket adapice o Bitais:
Mana:

sandard rongs. “mm ft i
standard UX. s The srid :\l\d

ot s
e “A bas

THE RADIO N
LABORATORIES CERTIFICATE
GF MERIT NO.

FILAMENT POWER

Dongan

., Detroit,” Michigan

current
A,

at 1 vty 24 m«
Bt B

electrical design and well built, Tt is
erraetically sealed in a stardy sheet-
iron

AWARDED 11 )10 NEWS
LA FORLES u NTCATE
SR ArERIT No.

 DECTLLATOR-COUPLER

eriapsthe brosdcisting
“AWARDED THE RADIO NEWS

LARORATORTES  CERIFICATE

OF MERIT NO, 225

PHONOGRAPH PICK-UP

a horn-shaped support. This support

urn, s pivoted o an alunisum
i i memnd i
1 the phanograpl. The sicets

Garter” o
25,000 of .
swinging made of cast
Dronte” with an aitrative. Jupanese

finish, This it o sensiive and
tory in its operation, and

R MERIT No. 2356,

UD SPEAKE!
The spesker shown, 3uh\\un<d
5 table Tamp

“The base of this

designs. A constan
Halance'of the lamp.shadedia

SR ATERIT N

SISTOR

resistor shown, submitted by
e Fareks % Company, 42
Wit Street, Newark, is
made of a resistive compound using
R Tt T 1 et

form of @ small cylinder, 13 inches
approximately 5/16inch

in diameter, and is provided with @
cap on eact is resistor.

in different _resistance

has a relatively high
wrrentearrying capacity. It may,
‘\wrc(ove. m sed Very conveniently

er units to supply the

MERIT NO. 225

“A-and.B" SUPPLY
TRANSFORMER
The transformer (No. 463101
shown) submited by the Jeflerson
etrig Mig, Compan, S0111
B I enam
STl S0eree okaciig
e, iy designed o Sapoly (in
conn with 4 fally crifier

ction
tube of th the entire

280 typ0)

power necessary for th

dimensions ot bis
Awe \um 1) rm RADIO NEW

LABORA TIFICATE

GRAERIT N, 2299

nstrument

FILAMENT TRANSFORMER

smaiommee, (ype
h

the. Hlaments of 226 and

E:
G MERTT NO. 2260,

ALUMINUM SHIELD
i box shied shove,
‘Aaminum  Com:

e e

£
lding properties of
Do are very eficient
CRVARDED T NEWS
RATORIES CERTIFICATE

A NO. 2261,
(Continued on page 1087)



<y, Seprodue.
ihe T
with 3 faithfulness
that scems almost INHU
NAPANTH e cerainty
thonght some of the.speak.
R
in’this class, ut w
Fow e advertsed

Contributed by that
Connell Catanaigh. " Contrted by
“Helyer,

HERE'S A MYSTERY You CA;KEEP THEM

Strange item in_ the R ank admission fros

dia Dlpgse ot November,
1557 Recuption vastly [ LR TAGE AL
Simply sub- STAGE

we i
cnough of that m “our own

et it ot b
e way o import ans. more 1
o " Mianee” "Ro: al
et

Contrivuted by
Jack' THare

IT'S SO SIMPLE

Athletie statement

i dhe E you bappen to see any numorous mis-
Diints i the press we. shall be
Bav 'y Clip K ot 2 send fs 1,
o RADIOTIC will he accepted unless the

will be printed. Address all RADIOTICS

T Editor, RADIOTIC DEPARTMENT,
A CLASSY SET? 0 Radio New

anadvertisement

5 N i ;.,m
hroueh Lo dsence. v
with ¥ “WAVE"cAR®
Tiow many, tohes, conden:
Sers and cnils has his mew

ﬂ
|

Contributed b
& K gt

WIDE AND HANDSOME

HIGH,
Shielding as is_shielding,
mentioned” i e Ciicalls

Eueaiag Fost ot Nov
o

‘f

T

ave “INTERSTATE
Aol
fo-sharpen the selectivity.”

blotto in

Back

hdv him to find his way —
c

PAGE GRANDMA
; On poge 18 of e catr
o "of e i S
% e it e nice gac
NG

ison Eduwards.

e Detrolt Somdsy. News (G
e HOW'S IT DONE?

agnificent
to radio science made by the
l’ramdmu‘ Journal of Dec.
avies. says that
o bring i

=
[P SECRET)

e "music 7
dhrongh e ot 277 [ 110
Sl apesker or " Bead: o P

R s mr’..mmkf

Contripued by
b notes are doubtless

cxmlhnﬂ ot e, What

Contrivuted_by
Staniey K. Smith,

Contvibuteg. b
Wm. rrod.

HEESE IT, FELLERS, DE BULLS!
Interesting gecount of old

e Pieshurot

it

I e
in'a RADIO made by Hu-

mane agent Chas, Teis
i Sund o deputics”

%X x,v,’mfa. andtwodead

any Quites crowa
e radio set
duc Bt avd bien” “suncs
Conriued by Super omething or_other.

Coneiated by

Clistratia) Nedman

NEW VACUUM TUBE

@
3 Wernood

YOU CAN HAVE THIS ONE

e
ELNATES,
GRtar said
T e climinate statics_and
i ST boSSmi

N Sl

s used with i, is not
xplaineds Dut W ot
think much of it just the

same, for we like our-pre
Erams one 3¢ a-time, T
Coprivaied by

st Curley.

gmey MIGHT BE B8 Boorr_sanxns

mysmidons and minions;
el ek o “the "respeet:
abie variety,
Coptripated by
B Thorne.
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Tms Dagasisent ta-sonductsd dox thn DASCAL of ot BARN HIBAScles
1510 of mufltent aterest to
e auestions fof each corrospondeat. Please make these uestlons briet i the faualry i concerning
other necessary
jewritten or else written in ink. No attention paid to penciled matter.
does not answer questions by mail free of charge.
. Tf, however, questions entail considerable research work, intricate
Before we answer such questions, correspondents will be informed as to the price charge.

et e

3. Sketches, diagra

be on

el i
Oty vas side of thbihsershinst by writen spbafall maiae oo ke (Fne
separate
e Eitor wil e S14d 8 anewer ARy Jtter, at the ate of 2. for sa question,
calulations, patent research, etc, a special charge will be made.

Conducted by C. W. Palmer

will be prevented by enclosing a diagram and

o sheets. epartment

e shall be glad to answer here questions for the benefit of all, but wo can

ry information.

INCREASING SELECTIVITY

(9: 2268) Mr. T Johnson, Long Lland City,

N Y. write
“I have a Browning Drake recciver which
giving me very ool esuls, although the funing

is not as sharp as I would like to have it. 1

and because of this T do not want

my aerial to sharpen the tuning.

i e dmmz Sl
th

e

2y other method by which I can make my set tune

2

FIG. Q.2268

The coil form for use in the antenna unit

should be made as shown.

A fiber disik should

be used, and the wire wound in the siots. cut
a5 shown.

arper_without reducing the signal strength and

sesiiviy?
i

signais from far greater distances

cEHh e

Sde el e

will bring in

than &

opi staions head aindly
i remariatlc

Small

n volume when the set is coupled 1

xu.,m, igher aerial.
b

ndars
fnto” resonance with the received. signal

The un-

uned primary _produces greater selectivity with

nounced with 4 décrease in signal strength,
In o particslar case, when the antemna comli

coil was i from ten s o one, 204 this
with a i

reby making it

the
tests was about 175 fect long.

Construction of the Antenna Coil

From this it will be found that it is possible
i it resising
igh ciciency for intereepting sinal enerey, vet
Yo G B Dty
rlly chiatasd oals* by e nse of ' Ball
antennia—provided the correct apparatus is
used.

at

The firse thing o do is to build the varisble
1, matic details  of

It consista ety
and 4 variable con-
e o

dence
ﬂruc'ln] this

effectually block
e e change 3 disadvantage rathe then a3
asset to the receiv

the passage of

“The variable air cordenser employed should prefer-
ably be of the straightline frequency type, and
the requirements of the circuit are such that this

should maximum capacity of

condenser bave a
. inductor is of the wellknown
I

type, since such a_coil ofiers a very Io
resistance to_ high-frequency currents and is very
casy to construct. It consists of 30 of N
22 D.C.C. wire, wound through every other slot of
the form and tapped at the 15th turn from the be-
ginning. The form used should be ma rding
o the specifications given in Fig. 2268, No shellac,
varnish or other material is on_this coil

ter the coil has been completed, it may be

unted ‘on o basebour, dirccly e the, con-

4
s of a ‘mounting strip or

denser, by mean
other means,

It is important that this coil shall be placed at

e elcciontesss eld of the com

t of inducive

1t

any coupling. mum FE e
and the coils of the seceiver, the purpose of the
Lo SRS B
ot at this
i m points on the pane,
them as far apirt 26 the width of the
Dermits.
The next point i o erect as Jarge an aerial as
siseumstances permit, " earing in mind Gt the
igher and freer the aerial is kept, the greater will
o the gl st

Changing Recelver Connections

e s ety e fot
disee antemna_coupling g5 the commercial Brow
ing-Drake: veceiver, It will be necessary to r

e two.doterior iead wires whish Sonnect 1o he
antenna and ground posts. In their place is
tached a piece pper wire, no smaller flin
No. 14 and long enough to reach from the aeri
terminal once around the grid coil, and then
graund Tn order that this wire may n

into the finer wire of the grid coil, it should be
covered with a good grade of spaghetti The

1

i
i
|

R

R

5

A B

'
i

FIG. Q.2268

Methods of connecting the unit to the throe most common types of antenna couplers. The drst

is used in sets with c

onductivoly:couplea inputs, the second for somi-aperiodic antennas, and e
third for ordinary tuned

antenna couple:
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etbed ot comecting s

s shown in F

=5 iodic upler, a3
in many modern Feceivers, the changes o e i

i e ke

ettt m(...m aad gromd pasts s remmves,

and he single turn of heavy

“The operation of the unit simple. Fe
ave lngihs elow 350 meters the switch Tever 1s
et that 35 turns of the

‘oint

loading inductance are incladed in the antenna. cir-

calt, “The dils of the receiver are then adjusied
Knows

the s before,
R e iy

SHORT-WAVE ADAPTER

(Q. 2260) Mr. R. B. Mughes, San Dicgo,
Calif, writes:
“I would like to construct a_short-wave unit

similar t the Aero short-wave converter, and usc
B e it v receiver in
con Wwith the shortwave set. Will you

W
iy pablish 2 dagzam and construcional accils
for building this unit

(A) To convest the receiver, it is neccssary
only to dw:nmmc( e serial and, ground
the

easy to build and simple
L
Ceenite 1 vt R

sl

sisting of a with a
attachment plo tlon to the audio_end
the, presen d battery current

i .
Supply” o Tight the de(ecmr Jube, now ransterred
to the converter, This method of connecting

5

‘vacuum tube, which bas served its usefulness other.

ANT.
s

wise, The glass of the latter is

bmkeu mT m.m lhe llme cleaned out. Three wires

iros ed into the terminals of
one to the “A—

(To identify

these terminals, hold the tube.right side up with

the pin towards you; ar two pos

and A" respecively, and the it iront yost is

the glate termina) of the ¢ w

e e mh as that from the
top of a discarded "1 bate

Regeneration is controlled oy Jo0.000chm

nnected across the tickler, A .00025-mf.

nics BEE o sharp.
h& chematic.disg be found in Fig. O

FIG. Q,2269

diagram of a

The short-wave adapter, which
is “aesighed o bo plu

d into the detector

secket of an ordinary broadcast receiver. “An

old tube-base i ‘wied for_the “purpose "of
eing the conmections.

The coke cal is important and must ot be
When' bypassed. with

itted g 0" cone
denser it will permit the plate Jead to be.lon
enough fo reach the receiving set. 1t lmkc ...u
cannot be casily secured, one can be made by
inding 100 turms of No! 26 D.CC. wire i
dam o 2 woolen ool Finch in’ diameer and
R

To_o; p:rale il ;um wave comerer, st the

lagincoil_epein b y
ant o recive and e

connect the plug to

e e e e
as required.

THE SYNCHROPHASE SEVEN

(0. 2270) Mr. C. Williams, Salt Lake City,
Utah writes:

1 woud ik to abain copy of the schema
diagraia’ of the Syncufophase’ Seves 1t
Sonsiblep would ket eyt publish ke
gram in Rapto N

Radio News for March, 1928
(A9 ou il i the dsgram in Ti
b R
ehleh e T ot e Sicein o meatral
e e el
ey e e Ot s b
regincy sl s
i il i s
it
b a,mmn;, P s e B
i e ] S of s
:nmm it e
acin of e it s v s, ey
it e o e b i [ime
e e i e
ot af s condener, T s
i e changed, wiout

Biois oo ey il
g into the grid-
flament circuit of the amplifying tube, so

«m stages provide ample selectivity au
and are designed to possess Sachand

Gk sppression for 1,000
eycles. The d:xe:wr Fanctions. by the  grideak
method, affording maximum _ sensitivity and selec-
ame compensating system utlized in

s resorted
permitting the use of
any detector tube without unbalancing the tuning
System. generative s used, be-
e s of tuned-radio-frequency
e suficient - sensiivity sl

e capacities used i the “tonc
xenul-‘ie the characteristics of xqvmducbd Voice and
musie, vary from 00008 mi.

SHIELDING RADIO SETS
(0. 2271) Mr. J. W. Fenworth, Bangor, Me,

W

g s i ot ool o . b il
radio-freq

A e el e dhe el
best suited for use as shields. A st be
g00d conducting material o that

be formed within its mass.
Have resistances oo high to mak

n to No. 30 g
for shiclding.
The best results will be secured if shields en

ange may be uasd satifactorily

closing various radio-reauency sages are fosuatel

from all circuits in the receiver, On the other

hand, the best protection against pickup of outside

nteterence will be obfised with. grounded shieil.
e d wit

may e

F16G. Q2270

The schematic diagram of the Grebe Synchrophase Seven is shown above.
It will be notlced that a variable condenser and two resistois aave oeen

Aeg- A-CH Cagy

caoy.

Blaced n the grid circult of each of the radio-frequency ampl
In"order o stibilise the set, Tegardless of Changes 15 tubes spores:

+DET. “BAMR BrMAX.

es,
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WHOLE LE PRICE

StorDealers,(ommunity Set Builders, General Repairmen »
and Agents/!

Bo sure to get this great 126-pe: e bool

o the radio tndc

o1 prices
erchandise are the

hane
touch with us at once,
WHEN WRITING TO US, USE

ENLARGED
EDITION

oo servic. Eh ey o aee |
o bt fadings B any o

AN YTHING
IN RADIO

98W PARKPLACE NEW YORK

e —
— =
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45 Stations
Broadcast
Bridge
Lessons
Every
Week

Follow Every Play
With Ease

Anyoneofthesebridge
books will help!

By Wilbur C. thtehead.

5200

Aucti 150
Auction Bridge 100

By M:Iton C. Work

$1.00

150

200

100

50

50

200

150

ion Brids
5o Chnounl Magadiog). 75

Prepared by
Famous Broadcasters

“Listeners in” need no intro-
duction to Work and Whuchead
They are most famous of
Bridge Broadcasters, and masters
of

ame.
Thls is a selection of their best
Many of the plays that did not

clear up in your mind over the
radio can now be studied at
Leisure.

Whatever is to be known about
Bridge will be found in these
books. These are books to fit
every need and every purse.

Pick your books now—and be

assured that your knowledge

will be coming from masters

Each book is well bound,
printed in legible type, and con-
tains anywhere from
500 pages.

Order Direct

CONSRAD CO., INC.
230 Fifth Avenue, New York City
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Wisdom For Radio Widows

(Continued from page 1003)

sereen-door decently before; he created this
it at first,

ent; and
then, excreising the legitimate prerogative
of womankind, you accepted it calmly and
nelusively as one accepts the telephone or
washing machine, And since you

woman, it is obvious why you grew i

ine logic to assume that
a husband’s radio set, once in working
order, 5 to be left that way, immutable,
static, a completed object. What foly!
Mrs, Jones, did you not know that o gem-
like flame in your husband’s
besast, b bl e A5 L, o
couldltpcopSlyhpen s oan of tamptocs

, the exhaltation that surges through
el oo Shan
music where there was only ether before!
Had you understood this? Had you not
seen the wild gleam in his eyes?

THE JOY OF CREATION
He did it, you understand, with his own
hands, his own two hand
fo% Sl Did you s w0
“Bhousands had

labored before him, for hundreds of years,
to perfect and simplify and coordinate
physical theories and facts which he himself
had never thought of or heard of before.
‘Then, like o visitation from Olympus, the
entire mystic scheme of things burst upon
his consciousness like dawn upon a
burnished sea. And, lo! he Suddenly knew
as much about radio as these aged masters
who toled of old. Ts that not indesd an
that not indeed the gift of

n? Did Balbo, or
re have anything on

your hushand now?

Ab, Mrs. Jones, fret not when John tears
out the radio-frequency gadget in
& hew et ot spoce:wond. thingainagigs.
Grieve not thy soul when he dismantles the
audio-stage wampus o put i a new paie
ansformer whi

equally at all (rcqucnucs Tear-nok
ik e e rips out both radio and
audio stages and puts an_intermediate
whoosis in between them to make a super.
heterodyne out of

Try hard to understand that what he is
doing, Mrs. Jones, is not meant to agg
vate you, but rather to appease these little
electric gods of his, by amplifying signals
at a much higher wavelength than that re-
ceived by the radio-frequency dinglebat.
SR SRR s Ee bt
Jones, reduce static, and extend
marvel of sound! Breathe it 5\1“1») S
must not_cavil when John uses the bread
box to shield his coils and condensers; for
it reduces interstage coupling, whatever
that is, and amplifies and purifies the har-

cs.

You must not object when he builds a
ten-foot horn out -of papier mache, for it is
a horn with principle—a horn with an ex-
ponential principle, which s to say it is a
horn whose cross-sectional area doubles at
equal intervals along its air-column length.

And this, Mrs. Jones, makes for more
s e

paragraph.
A MAN AND HIS HOBBY

When John explains these things to you,
try, oh, struggle very hard indeed to look
as if you understood, though indeed you do
not understand—as you undoubtediy will
not, because, as you are a woman, you don't
want to. u 1y to look as thougl
you understand; because if you do not, you
will arouse a tiger in your husband’s breast.
And lady, it will be a deep throaty roar!

Two things will take place if you scorn
your husband’s admonitions re radio:
(1) Your husband will say, or bt il
think, nasty our mental
powers.  He allege  they
couldn’t be measured in anything large:
and (2) he will
sense your disaffection and will anticipate
o oL Sl R
s the polatoes or give Junior bis bl
Mhds et ol il e he same ofect o
him as it would on a tiger whose nice, juicy
chunk of meat is suddenly and malignantly
snatched hese effects, combined,
arise from his intense application to the
mystery of ohms, feed-back currents, plates,
rids, filaments, inductors, variometers, po-
tentiometers, volts, amperes,
Kilocycles, grid leaks and condens
ask me what they are.
are the marrow of his bones, the symbol
his sacred shrine, the little gods in his
miracle world to which he does obes
"To disturh them will start him oscillating i
a most fearful manner.

And it is not because he doesn’t love you,
Mrs. Jones, or because he doesw't love
Junior or your raspberry tarts, 165 because
he is a mere man who has suddenly had the
miracle and mystery of an inaccessible uni-
verse thrust upon him, a_crimson cloak of
Sl iR fanray
e i vin
Gt it supagscs the tesreotial sphere.

WEEP NO MORE, MY LADY

When you go to bed alone at night, for-
bear, oh, forbear Mrs. Jones, to insist that
he, too, retire, no matter how cold your
poor feet may be. For it is at night that
DX is abroad in the land. It is then that
he communes with the il R
that he crulas the air, st to the ends
of the earth for sor e
faraway signal, no vt weak, that
s getting DX (Breathe it softly!)

1t is his Holy Grail, it is the ultimate re-
compense for his devoted oblation.

one else ever heard them before is not
cnbughy although it hus jts compensatio
But to hear stitions farther aw
hafn il cver hedbel et eton
—that is the consummate goal,
reward. And that is called DX, Mrs. Jones
(Breathe it softly1)

£ he wakes you up at 3 a. m. with
the news that he has Australia, resist the
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What These Have Done
YOU CANDO!

IF you are dissatisfied with your present

Since 1 hate bsn stadying with your school I hate
been appointed chemist for the Scranton Coal Co,,
testing all the coal g o e anlyss”

work, if you wish to earn more money, if

you want to get into a profession where the
demand for trained men is increasing as the
(Chemist plays a more and more important role
in the industrial life of this country, let us
teach you Chemistry.

You, Too, Can Learn
AT HOME

To qualify for this remarkable calling requires elaborate
specialized training. {Formerly it was necessary to attend a
university for several years to acquire that training, but

“I also hate some news for you. I hase been mag
asitantchomisfor the cncern 1,am orkin for-
. Delwarte.

(= d dyer for the abose named
(u’ i uyaliml double what it
as ared th corse:

il —E. H. Lasater.

 Yaur taining has pered things o me that other-
ly be years in acaiing, 1
ine laboratory of my otn, and gave me a respecte
l;m(nm in one of the foremost s saeer
the country. A

If it et for your course 1 wouldn't hase the
iob I'te got m

—George Daynes.

“Sine betoning o couse of, lady | e thanks to our highly perfected and thorough system of in-
i an. neréase in my pay check. and as 1 struction, you can niow stay at hore, keep your position,
s an i y D your
progress my work lm.um Iuh(zr through a and let us educate you in Chemistry during your spare time.
Bt nderstaniding” Even with only common schooling you can take our course
M. G. Cole.

and equip yourself for immediate practical work in a
chemical laboratory. Dr. Sloane gives every one of his
students the same careful, personal supervision that made
him celebrated throughout his long career as a college
professor. Your instruction from the very beginning is
made interesting and practical, and we supply you with
apparatus and chemicals for performing the. fascinating
analyses and experimental work that plays such a large part
in our method of teaching, and you are awarded the
Institute’s official diploma after you have satisfactorily
J completed the course.

1 am mighty glod I took this couse. My salary
Wil o o times and diferent i

e el er coming o m for a Ll adei

on different things. nd(mg me a fair side income.”

M E. Van Sickle.

—CF—=

FORTUNES HAVE BEEN MADE
THROUGH CHEMISTRY

EASY MONTHLY
PAYMENTS

have to have even the small

TUITION PRICE
REDUCED
st who invented dyna- i
ns that the income alone from

You do not

Besids fumiing the student with e

‘:udc thho;gx? the’ bvg .'nm‘:u i,.fo;

e ling Hseugh Vol et OF. . Cotine, ST oy '{;’p full information

i aabie p proces e sovrog e wale e portunities  for
fron ‘who showed how to save

5 In steel m.«nuhtlun L. H. Backeland,
wlm mvnnled  Bakelte—these few of the mer
‘Some through their chemical

nical position ‘without even giving up
your present employment.

MAIL THE COUPON FOR
EE BOO

bl

Clip the coupon bel

COMPLETE Lllonl'ronv
EQuI

NOW IS 'rllz TIME TO STUDY

MISTRY

m seen such splendid oppor-
today. In factories, mills,

plants of all

Never before has

will have the added advanages and greater opportunities

We give to every sludem vah(\ul addic
tionalcharge, his chemlcn.\ equipment,
of Jaboratory

heavy wooden box serves not only

case for the outft, but also as a laboratory
accessory for performing countless experi-
ments. Full particulars about this special

Don’t Wait—Mail the

Coupon NOW !
L
CHEMICAL INSTITUTE of NEW YORK, Inc. ,”

16-18-R-EAST 30th ST. Home Extension Division 3

feature of our course are contained in our
for Chemists.”

L
e e G e Bl
@ o ke, e i 8 ookt
AME
PRt
NEW YORK,N.Y. % =

e ¥

ticul l' bu ttl [ "
it southe
Sl o
Wi tsen g

2 Gt merrrs

sTATE
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Greatest of All
Great
Superheterodynes

shown in the
New Improved

CONSRAD PATTERN
SIMPLE - PRECISE

VAVHEN you build, build the best and
with the best—the Consrad Book

circuit, it must rank high in the Radio

World,
And, of this Strobodyne, none ranks
higher—it is the greatest of super-
heterodyn
Consrad knows what it is to build sets
—knows the sad experience of
caused by confused instructions.
when this pattern of the great
Sizobodyme comes to you, it i i the
, precise ferms possible—
ity undtrstood with all possible
chance of doing the wrong thing
climinates
4 Full size Blueprints
1 9x12 book
Self-explanatory illustrations
Step-by-step Instruction
It is a glorious feeling of accomplish-
ent when the set shines in its finished
Splendor before you.
50c the Pattern
Start Now—Use Coupon
Immediate Delivery
CONSRAD COMPANY, tac.
320 witth Ave., New York, N. Y.

aomen: 1 e
N Bl A 084 K

it Coimfle comstructonal lnfomatiod
ana ol Blueprins.

Name..... . oo

Address

city.

impulse to say: “Well, what of it?” Ob, be
not so murderous, so cruel. Bear with him,
in this hour of gladness, this moment
of divine rhapsody. Try hard, try hard to
make the eyes nd the face illuminate.
It will be balm to his poetic soul (otherwise
50 dull, 50 dead). For DX is his faith, his
hope and his dear desire—his religion.
may bura out after a-while, and aguin it
may flame higher. But despair not.
might be worse. He is happy now. v
could put crackers in his bed and he
wouldn't mind. But treat his DX disdain-
fully and he will go mad; he will go mad if

Radio News for March, 1928

you do not grant him his hour of glory.
Poison will gnaw within him if
understand’ that, in his soul of souls, he
bears you no malice but is simply a radio-
fan, exultant in his victory over the mun-
dane earth, a giant of power in his own
demesne, wrathful as a tiger when disturbed
or taunted, but gentle as a lamb and sweet
as a_June day when he is getting his (say
it softly {)—his

Ah, to have understanding, Mrs. Jones, or
at least to seem to understand—ah, this is
the ultimate charity!

The United States—A Broadcast Studio

(Continued from pags 1004)

1y the program from the New York
switchboard, through which the different
performers’ voices were all routed before
they were put on the air from the broad-
cast stations. This meant thousands of
miles of lines from New York to the forty-
seven broadeast stations scattered over the
countr short, three transcontinental
telephone circuits were required for the
broadeast—one to serve the broadeast sta-
tions, one to transmit the program of the
(o DRI R T
emergen

It is sta(ed that the cost of putting on
this hour of broadeasting was over 1,000
per minntes of the total, abont $25,000 went

i the srilsls appearing before the mig
phone, § o the telephone company and
about. 7, nno ? ot i ting company
for the time the stations were on the air.
"This broadeast, which is one of the most
ambitious ever attelpted, is said to have
been received by one of the largest audi-
nces that ever tuned in on a prog
There scems to be no need for broadcasters
to fear that sponsors think radio advertising

Tn short, this hour
of broadcasting is remorkable from three
standpoints, the celebrity of the artists par-
ticipating, the cost, and the remarkable

spent for this program.

engineering worl: that was necessary.

How To Kill Vagrant Radio Noises

(Continued from page 989)

nected to ground, make this connection, The
last of (ln interference may be killed by
connecting condenser (tested to
stand: 100 volFs" L) HerosE the brihes
Place the condenser as near as possible to

the place where the sparking occurs. ~ Sec
Fig. 1.
SERIES FIELD
110V,
15AMP
FUSES
FIG.1 2mf.~1000V.

ihott Hivts i ey moaene
rusies & 2. eondenter!of uiatly ighe
“wltage raiing,

troadcusting

It the line is over 110 volts and une
grounded the design of the filter should be
changed. Two condensers of the same size
mentioned above are connceted in
with their common point grounded.
tem is then s
for, a8 vill HoMeEIn Fig. 2.
small motors, such as are used in hair driers,
vacuum cleaners, soda-mixers, etc., a gk
test condenser of 2-mf. will do the

In the case of a refrigerator control, fm--
nace control, heating pad, or like device, giv-
ing trouble, more than likely sparking is

serics,
“This

taking place at the thermostat contacts.
Hook a%-mf. condenser across the input.
The-sésult showld be silence.

Then we have the ease of bad contacts.
Of course the best remedy that we can
vise fs to fix the contact. But then we o
know that somcone is going to yelp, “Sup-
pose you can't fix it. What then#”  If you
find for instance, that the delicatessen man

LESS THAN
600 VOLTS
UNGROUNDED

FIG2.

The dhoke. coil consits of 100 turas of N,

e st 3 st o en s
ik b oo Hmeh ik o Sk
TV rapen it nonlrin g Shnevions:
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GRID LEAKS

¢

"NOISELESS

RECEPTION 3

Jusr stip a Carborundum Grid
Leak into your set and you won’t
be long in noticing the difference—
the improved reception.

For Carborundum Grid Leaks are quiet. They are
solid rods of Carborundum that provide an uninter-
rupted flow of current. There is no noise from arcing.
These resistors are dense and they can’t disintegrate.
Carborundum Grid Leaks are tested at the maximum
operating grid voltage, namely 5 volts, and Resistors
at 90 volts.

Buy From Your DEALER or DiRect s Write for Booklet D-1, “Carborundum in Radio

THE CARBORUNDUM COMPANY, NIAGARA FALLS, N. Y.
CANABIAN CARBORUNDUM CO., LTD., NIAGARA FALLS, ONT.
Sales Oficesand Warchouses i, New York - Chicta - Boson - Phiodeighia . Cloveiind | Deees - Cincaanats - Pitsburgh . Milwaskee . Grand Rasics
+ Ltd., Manchester, Englan Deutsche Carborundum Werke, Dusseldorf, Gersa

R T o

9 [J
ts Here~witnine lates
= ==Z=ZZ=Z 2=
N\ aeFiEES0— .
RN £2225~—
NS =FT ===
Nt =E=S=
N \\\\) & = —
SN

“The Greatest Call Book of the air

RADIO LISTENERS' GUIDE AND CALL BOOK—50c. Stations—a wonder index of radio stations of the world,
completely listed by call names and cities, with wave lengths

d thcr important data—and special space for dial markings.
s—the interesting, illustrated intimacies of the studios
wluch ynu will thoroughly enjoy.

RADIO LISTENERS' GUIDE AND CALL BOOK—S50c.

Why the cm:ulzs. the listed stations, are worth ten times
For ey’s worth, remember the name—] (0]
LISTENERS' GUIDE AND CALL BOOK! Most com-

plete, convmlent h:lpfu'
and

of th
I e ey e
AT ALL NE

ANDS OR DIRECT
CONSRAD COMPANY, Inc., 230 FIFTH AVENUE, N.Y.C.
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New Aero Circuits
for Either Battery or A. C. Opmﬁnn
o et © et

‘AezDyne 6 and ihe Ado Seven hme =
Siadied out, and

excellent. cire

biu prints are poc
iy o e il Sending
Lohe fat

Aero Universal

T e Fl’aquency L
Especially designed for oves

X o \mcmwuched lm\zs At 1
or-A. 100, 135, and the new ai0 and A, € Tube
T e étow 200 to abave 550 meters

e No. U-16 (for 0005 Cond.
Gt N Bl e o e

oo o, hove 5,
o0, 12, and he e

Gode No. U-12 (o 0005 Con
U123 (for 00035 cu.m

froct trorn Shec fasharss

AERO PRODUCTS, INC.
1772 Wilson Ave.  Dept Chicago, IIl.

Build Any Set
but use
ACE
Hard Rubber
PANELS
Their _high insulating
values insure the utmost
protection against leaks

osses  which ofter
cause poor reception.

with Crackle or

Made
plain Pohshed Surface in
all regular sizes:

, 7x12,7x 14

7x21, 7x24
7 x 30 inches.
prices at all

dealers or write to

AMFR]CAN HARD RUBBER CO.
AEHCEE TR
"NEw ¥

Makers of famous RADION PANELS

over the way is using his sign to put your
radio reception on the biink, tell him about
it and we will bet another nickel that he
will gladly let you hook a l-mf. condenser
across the terminals. Business is busin

e

Ll gL2

FIG3
OUTPUT
4 compound fler that siences velringers, 5o
Far 'as the radio set s concerned.

Byt that you are located far
sign-flashers, street cars and
the yther nofse-makers of the eity and that,

Where a_storage “A” hattery is em-
ployed, the leads to the terminals often be-
come_corroded, resulting in poor contact
| and in clicking or grinding noises in the

‘ loud speaker.

In neutrodynes, “squealing” often occurs,
which usually means that the radio-frequency’
stages must be rebalanced. Ordinarly, an
expert should do this work and the charges

ften, I the tubes in the set
ar¢ changed around, all squealing can be
o i

are nor

Other howls in some sets are caused by
turning the ent or volume controls up
t00 high. One should adjust these until good
volume is secured at the lowest possible
setting. If the filaments are kept turned on

CoNNECTION STRIR

0 B B T C

| B BATTCRICS OR
A BATTERY SOCKET-PONER” UNIT

FIG |

One of the prime_requisites for good recept
ix"a tiolt connection en batte

recever.” “Loote comnections, whtler o
batteriee or at the oard, are  casily

i et

oo high e in exteaded peipd, (S Eibel
employed will hecome “deactivated;”

e Slsmepts il sease, . funelion i
sl it i g o

esult. One can. often vemedy this dif-
e e e e
results are no different, the tubes should be
tested. One should remember, in changing
fubsty ey tobe mitkell it audly
stage” should remain in place, as it per.
forms in this posi it iy thegthes

can.

s a whole
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when you want to get your telephone oper-
ator to put through a call to Mary's house,
you have to turn a funny erank on the side

the Bbx. That, being attached
magneto, can do plenty in
making. In order to have radio rencplmn
such as you read about, make a filter
L et e s o
and put them in series with two choke
coils, one in each side of the line. Consult
Fig.

e

As we have said, somewhere in the first
portion of this advice, there are many
soureces of interference, which we have no
e o b W el
suggest that, if you are bothered with some
L o, von showd o
sult the “Manual on Interference” prepared
by R. J. Casey for the Radio Manufacturcrs
Association. We are indebted to this excel-
lent booklet for some of the suggestions
herein given.

Repairing Simple Ailments of Radio Receivers

(Continued from page 1015)

RECEIVING SET

reception is poor, s i the speaker.com

Hon'eotd m," i he i ks good
tack i e Jo

remedy.siuple ailuents

g that

B ool 1

One can often
v jar;

jarrin
pecomie loosened will usy
discovered.

One listener found that in the middle of
program the volume would often suddenly
all off. This remained unexplained for a
long time until one night he chanced to move
the loudspeakes, an discovered. that there
flexible connecting

The phone j
and_mike poor

9

speaker cord, being usually subjected to

much bending, often develops breaks (see
ig. 2).

One should be careful not to touch in-
ternal wiring when something goes wrong,
outside
ell to remember that
easily remedied by
t it reasonable to say
shct: VRPN e ts which are exteiabl
and subject to wear are the ones usually
found out of orders—Clyde A. Randon.

but first to inspect thorough
connections. It s w

NO USE! SOME CAN PUT THEIR
FOOT IN IT

Did you see the item about the fellow
who put a billiard ball in his mouth and
couldn’t get it ou

Tt you happen to know any radio an-
nouncers, ask them to try it—Ted Cook, in
Los Angeles Ezaminer.
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What Constitutes Tone
Quality?

(Continued from page 991)

Now move one o L the
Iect g e wibrating ags Gt e e is
exactl; f as long as before. The
tone pmauml ill it eeed o) “be_an
octave higher than the first tone; the fre-
of vibration will be exi

hridges

i

g memorized the last tone,
move the bridge back to the first position,
and pluck the wire at one-quarter of its
length, On touching the wire lightly at its
mid-point with a feather or the folded edge
of a_piece of cloth, it will be noted that the
fundamental tone is “damped out” or very
much weakened, but that the octave tone
s still sounding. Iividently i

uch a way as to produce both
the fundamental and the octave tone, some-
Similarly

what as shown in Fig. 5 at e
plucking the wi
and damping it at on
gives a still_higher note G’
one-eighth of its length and d
fourth gives a f

ing that the true S en ke siaabos
of the wire at any t

multaneously for

one-half, one-third, one-fo
e e e

, the fundamental. The uunpl:\ vibra:
hoet o gives rise to a whole series of
tones ..v»m the Facddmentat Selied anor-
1o “partials”” ‘The first nine over-

Tonca ol ¥t o the mbdes of the melorscile
ical pitch) are given in the table, to
reference will be made in Part 1T of
this article, which will appear in the next
ssue of Ravio News.

EFFECT OF OVERTONES

It will be also noted that, as the number
of overtones is increased (i.e,, as the wire is
plucked n and nearer to the end), the
complex tone becomes more and more strid-
ent and metallic in cter, and at_the
e it (oGt o Shmcsts e
this fact it becomes apparent that the pleas-
ing character of any tone depends largely
upon the quick damping out of certain of
the upper overtones. A musician would
AL
y the sixth and cighth
in the table) is | litortantl wtistie. 1owes
tones. If the string is plucked at “nodal
points” (those where the wire vibrates least)
rmonics,
ixth and
cordant,
e
counts for the bowing of a violin string af
one-seventh or one-ninth of its length, &
the placing of the hanmers of a piano so
that_th wires at nodal points
for these two partial

The study of et ot e ot
whil
also be undertaken

nenter. The classical

experiments of Chladni, discussion of which
be found in any standard work on
acoustics, may be easily repeated. ap
peratii Conitld OF 4 Sytare pisie o1 gloas
or metal, supported by a_clamp or a bolt
through the center, as in Fig. 6. Sounds
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3633 Wert Mo Sk

clearly.

COPPER

Write for your
copy of this
book.

DISTANCE
lends
ENCHANTMENT

When you buy or build a radio
set make sure that it has Copper
Shielding. Where long distance
reception is desired Copper
Shielding is essential. It is a re-
finement to your set that will
enable you to hear the programs
of distant stations much more

Copper Shielded sets give:
BETTER RECEPTION
FINER SELECTIVITY
IMPROVED TONE QUALITY
By virtue of its easy wnrlung
qualities and its high conduc
Copper Shielding is a decided
improvement to any set.

& BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

ity

Thereisnocost
nor obligation
on your part.

LIGHTING FIXTURES
ang

Ak
Completely " w i €8

st
"or new
B JRe.

PARVOLT

‘'OUND CON'DENSERS
Stand The Sury
The ACME WIRE GO New Heven, Conn

Shicagg Stock Gear Works
165 5o Senerion

(

Tnsure your copy reaching you each month, Subscribe to-Science and Invention—i2.50 a year.
Exve 230 Fifth Avenue, N. Y. C.

menter Publishing Co.,
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DEALERS

the country over

have heard~

The
Modern Business Builder

Radio News DEALERS PERSONAL
—a_m
R e
Supplying to the industry a service
therwise would be next to im-
possible to obtain.

Market Research—Surer Profits
Buying Trends—Quicker Turnovers
Outlets of Waste—How to Stop Them
All the Finer Points of Conducting
a Progressive Radio Business

In short, this DEALERS PER-

‘magazine only

& the current, vital talkc of

direct bearing and much interest to
every deslens”

it e e e o e has
acquainted _with the
BEATERS, PERSONAL EDITION,
you must do so at onc
This _magazine is dcmg for the
Radio Busincsa what Radio did for
many businesses—a complete revolu-
tion for the better—with the backing
of Radio News.

GOOD ONLY IF
ATTACHED TO

YOUR
- LETTERHEAD
RADIONEWS,
Merchandising Dept.
230 Fifth A\m.uc,

New York Ci

My name.....

My address. .

My firm

(Please make sure T receive my

sample copy of the DEALERS

Pnsoxar Epiziox prompily.)
RN-5-28

are produced by bowing the edge with a
violin bows the pitch of the sound being
varied by the manner and place of bowing
and by the posi at which nodal points
are produced, by touching the plate with the
fingers while the plate is being bowed. Fine
d or resin sprinkled on the plate is
thrown off the partions which are vibrating
collecting over nodal of the
Bigied fhug obiaiaia o5t bensraly dmi
metrical. A few of Chladni’s sketches are
shown in
1f the plates be thin cnongh and large
enough in diameter, it Will be found that
they can respond to’ an almost infinitely
farge number of vibration frequencies; the
piteh
B e il e
sions are increaséd. The sand patterns will

2

indicate that the size of the vibrating seg-
naller s the

ments becomes smaller and
pitch increases.

of the tone which I may produce;
that is, the pattern indicates how the plate
is vibrating while producing a fnudmnentnl
e el il

G shoe aee contiohodk

are undertaken, it becomes increasingly cer-
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in that the quality of o sound depends
upon the, number and relative prominenc
of the overtones.

A clarinet sounding middle C, for example
sounds the fundamental together with a cer-

tain set of overtones (see Fig. 3). Some
of the overtones are strong, some less promi-
nent, and others are so weak as to be

scarcely perceptible to the most sensitive
usical ear. The sum total of these over-

tones gives the clarinet its individu
acter by means of which we identify it. °f
one of these overtones is removed or
, or it any additional tone is
sounded to blend with the clarinet’s tone,
then its individuality is destroyed and we
are no longer certain of identilcation, The

reader will recall the sound of a

Sl e
ment. The “mute” changes the emphasis
upon some of- the partial tones, introduces
and removes others; so that

an

=

Comparison of the
Fig. 8 will show that the fundame:
quencies are the same, and that the inten-

s are the 5
are very dissimila
curve in each wave is essentia, however, to
the complex sound.

Encircling The World With a Two-Tube Set

(Continued from page 987)

Greenland: GG, Gothaaven.
Ieeland:

Reyljavik.
KGBU, Ketchikan; KFQD,
0, London; EATS,
Ttaly; SPY,

Anchorage

Europe: 2L
Mitan,

s
NO, Neweastle, Englind;
gmm, L Paris, Fran

el S Batia, viedo,
Stustgan, Germany; EAJ2, M'ulml St T
lmanca, ‘Spain (this wis the & Enropear
station” heard>; burty Cormany 2T
Toulouse, Franc N
Treland; Copenbag
pain; Borc uu\,!mm( EAJ2:
“Africa: Sencgal, West Africa; WAMG
Town, South Atrica; Radio Casa Blanca,

Pierce holding o receiver, which gas il by

North Tigh School - Science Clu

Kingstor,
nder His direction,

ZUY, Do, Phlppne Tuands; JOAK,

Takdo,

ydney, “Australia
Zrisbane, Ausiratss 3
st YA, Duncdin, New
Ty SAR, ‘Molbourhe, Australias 2KC, Sydneys
A, Auckiand, New Zealand; 4RN,

Australia: 2KY, Sydney, Australiai
ston, New Zeaiand; YA, Christ-
aland; SDN, Adelaide, Australia
U, Honolulu

Pierce logged Australian stations _every
month in 1927. They and others in the
antipodes came in best about 430 to 5
oclock in the morning, when he had to yct
up to do the milking and other chores.
European stations were best from 430 to
% and South American stations trom

THE BEST RADIO NIGHT

During the evening of March 13, 1027,
s by kalmitons
joy was one of those rare n
when radio was at its best. He logged e
KGU, Honolulu; K G
Alaska; AGM, San Salvador, Central Amer-
sy CNAD, unr and CMAB in Chiles
LOX, LOZ, LOV, LOP and LOY in Ar-
gentina; A 2, Spain; SQLG, Brazil; Rio
de,Tenciny _Bisk call letters
nounced Z, Uruguay; OAX, Per
n, South. Afr\m' TR el ET 0
Mexico and PW
Pacifc const stafions in the United States
came in almost as easily as
Unidentified foreign stations came in on
345, 268 and 507 meters,

St
who examines

letters or cards
And there is other evidence almost as strong,
or perhaps stronger.
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character and reputation of the
[mml) are above question. They live on
the homestead where their n’xtmxlms settled
A T A HIGH-POWERED 10-TUBE
forebears h o h-
o e MODEL FOR 1928
s, Picrcc

hcld a responsible

position in s before her marriage and
s leatics £ G l’anni heschens Assoe
tion of the local school:

it A8 i merbers of the y.
Fond parents may overfate a boy’s Sl
ments, but little brothers and sisters are
brutally frank. From “Baby? in the third

Tsland State College, they all believe that
Brother Walter is @ marvel. They too have
heard the distant stations and they repeat
the announcements and call letters with all
the linguisticeolloquialisms  of - Spain,
‘At o fhe oot

NORDEN-HAUCK
Bridge by Radio IMPROVED SUPER-IO

SED UNDER HOGAN PATENT 1,014,002

Continued from page 1005
¢ e “Highest Class Receiver in the World”

declarer’s partner (dummy) hand

el e othr e payes e S e e e s e
ing theirs. As the cards are read off eVLIL peeme: secepHoe— ew standacd beYIoRAlS Halieio

The uptotheminate, eogincering principes found enlmwe‘y in the improved
Super-10"are compardble 1o the g compression head and super. charger ia an

Bl e Fuibn o

In the Norden-Hauck Improved Super-10 you have

—Wonderful Selectiv
card he has just = M,.,/ gl 9l s Diseso i
played and puts it cither face up or face i eceiced st oy o e
e e mojor tuning controls for ll wave lengths
the trick or not B Bl SO01S8E marere fudapsnc S T R G
keep the B o0 6000 meters with semoveble evil)
rearranged after the play, when Mr. White- Material and workmanship conform to U. S. Nevy specifications,
head will give further explanation of the he improved Super-10 is sold complete as a manufactured receiver, or we are glad
bidding and plag. o Furml Whae ponis and- sl engindering data fo bome conshosia
e e achhucios St B R Y £

WIDESPREAD ATTENTION withit Cosk or obligation on your part.

Although twenty

seven stations are tied Tear off and mail today—

You or inquir

up for the broadeasting of the bridge games St s YORDEYIIAUCK, 1x
direct from New York City, there are forty- et Manrws Bioa, Priia, P
seven others which put the games on the cordisligns e oo
air_independentl. Throughout. this  and R E B Without bligation on my pest send e com:
foreign con ‘thonsands of bridge fans il on ‘the new imiproved Super-10,
who are owne radio receivers have NORDEN-HAUCK, INC. * it B i sl monsatt,

i 2 » comitie Biut. Drins:and operiting hstrctons
clamored for their nearby station fo broad- Honets e

cast the games; so that every week an o et g

; for which_send me Blue *
average of seventy-four transmitters arc ‘ D s s Cla Prints ot the Mod

500 B. C. Pawer Unit.

telling the American public how to play a o Apparaus nthe World”
certuin hund of the aristocrat of eurd games.
Many thousands of letters have been re-
ceived from listeners in all parts of the
United States, Canada, and foreign cou
tries, telling how much the bridge ga

, and asking that t

‘
have been enjoved, and asking that Ll
. jande? b sent them, Some. of R || ltd_.
these letters follow
& :

MARINE BLDG., PHILA., PA., U.S. A Name

Cable: Norhauck

Address

|

£ appreciation from one
who is a dub at any card game, but who

mjoys any and every game of bridge broad- A. C. Adapters
cast,” writes D. Kerr, of Omaja, Cuba. “The i elaryoruigiaes
A

<t fon't functioning as it should, due {0
oty raommers, bt are others o s v
on the way; so at getting along o si i aned co,
w.m smm.mm, mn it Akn'a nut permit the Any dealer can supply covering in bright
liseammanobepaputy: : i e
so that the local bridge In Canada: Carier’ Rudio Co., Lid., Torontc ders readily. Sold < nnlyln 25" oils, incars
Ehia clnhbastbenive : . st St
organized and get quite a ick out jCozter Redio Co] Siliglicliag siuit “n‘:ﬁo:fgs':,"ﬁzms
he advance hands as advertiseds | A\BBS ¥ - Sinaire 0, Bint 3, New Haves, Conny
u kmL will be complete as soon as s

we can get an earful of how the experts
£ Insure your copy reaching you cach month.  Subscrive to Radlo News—250 a year.
¢ > a xperimenter Publishing Co., 230 Fifth Avenue, N. Y.

stershire, England, Henry




Every ngh Grade Clrcult
or Receiver Today. -

oots ey
VARIO-BENSER

Mg
MODEL “G" VARIO-DENSER

Optains tho prover gria_ capacity on
Cateuts B R0
mediaie” rdqucncy timing iy
fod” bl
i iy
G5, $1.50. ¥
XL NEW BAKELITE INSULATED
PO VoSN

with i

a0 last_ Convenlent, simple;
S S et o

Bl wp-to-date ook of iring dlsrams
E QS o cinoute Wrie todas fox

weateate {he Cobiwi Abodts, Gt i b
plcabl-to Sy s And A & sase withous sdded

b, X-L RADIO LABORATORIES
2426 Lincoln Ave., Chicago, 111.
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Phillips Carlin and Graham McNamee broadeasting the playing of a bridge game

writes: “You will recall
ived WSAT over here some time
ng to thank you for y
f bridge games played by rad

Teattces e vers ting indeed
today the value of auction bridge,
ton, and a5

Field,

that
s0

and
both as
d-trainer, is al-
nd will be more o, due

oo byttt demnta s
e et deeadepet
el
S
e T
e
b

RADIALL co.
50 FrunkinSt.  New York

1928 Book offers finest,
nemest well-Known sts;pact:
ries ‘vt lowert

TOK,

RS Wh
ATALOGE

Higc

TR Wk W,

Senany o Eic

INEERII‘G

to your pioneer nnm in this direction.”

FROM THE J

GLES
consul at Co
writes: “You may he inter-
ad the
15 g e
of Schenectady. This

Simeon Quass, British vi
umba,

Brazil,

WGY

broadcast by

unique experience, which certainly has had
no precedent in this state of Matto Grosso,
and T do not think anywhere in Braz, was
made by
wave set carried Francis Gow Smith,
OF 146 Wiplbrces C1utl New “Fork Wi
making an_explofation through the little-
of M

known regions o
From Waikiku, I F. Costa
writes: “I have been enjoying your bridge

ames sinee you began broadcasting, but last

night T was unable to get home and missed

it. Therefore, me & copy of the

gimé! T havd toor év five tenda who

just as enthusiastic over your bridge garnes,
them.”

please send

and usually come

Roasted by Radio

(Continued from page 1001)

inspector waited for it to come to a stop;
but it did not. His brain mechanically be-
gan to attempt to translate the movements

of the needle into Continental Morse.
Tnspector Merritt started. Three short
jerks, three long swings, three short jerks—
508! He scized his pencil. “SOS SOS SO
at WROT

Harold Dare 505 SOS SOS
Dare 505 Help. . . >

Inspector Merritt waited mo lo He
flung up the window—sprang into the
driver’s cab. “To the Dare studios—and

step on it

The great car leaped zvmu, g
ing siren it roared through
fic, dm“a across bu
ing carcless drivers and ped

B
S et pl,m of
Ahead appeared the walls of the immense
plant of the Dare studios, and the driver
let the siren die. The car careencd, and
swung into the driveway leading to the
offices. The policeman at the gate
dropped s newspaper; rase rom:his com
fortable —and dodged aside as the

great car

puused not, but with @ bound
struck the chain stret the

snapped it, and skidded upon the gr
to the main office buil ¢ pollsman
Rliowed gf & . “Cone P
ector Merritt. “We may need

ot ko

The inspector’s keen eye e located
e VI m..lm by ifs e Through
At the end of

atic; his companions pulled
their revolvers, and stealthily the trio stole
corridor.  Outside the door they
They could bear & faint: hum of

K.\q‘ Fre whlspered Thspectorsaterrit
he flung open the door.
With “an exclamation, the black-haired
arch-villain wheeled and saw that he was
covered by three ugly-looking revolvers
Automatically his hands sought the ceiling.
Inspector Merrit looked round and saw
Tn a fash his quick mind took in
the situation. The courageous hero
Imost unconscious,
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Inspector Merritt quickly raised his pis-
tol. He pulled the trigger—and the insu-
Intor which held Diavolo's temporary radio-
frequency line shattered, letting the bare
copper fape fall across a heavy bus wire.
There was a_great arc of dasmling green
light and the long ribbon sagged and melted

fire extinguisher
rom its bracket and began to play the
foaming liquid over Dare’s armor. Hissing
clouds of steam arose, but quickly subsided.
Harold Dare opened his eyes.

“How did you do it?" demanded Inspector
Merritt, as he and the policeman lifted the
Tong inductance over Dare’s head and began
to strip off the sereen star’s armor.

“T really do not deserve such a great deal
of eredit for 1 modeatly replied Harld
Dare. “I merely recalled that. since
armor formed an absorbing it
the inductance, any movement of the armor
changed the relation of the two circuits,
thus altering the period of the coil.
by moving my arms, 1 e throw
the transmitter in and out of resonance. 1

thus signalled in Continental \lovsc, hoping
that someone might be listening.
cleverly done,” admired the in-

spector.

At last the hero stood free of the o
e

1 Gloria, cutting the e

S02ds that bound her 1o the chals. Fendesly
he lifted her head and removed the gag
from the girl’s rosebud mouth. Her eyelids
flickered.

“Gloria," he cried.

eves opened, she fose unsteadily
to her feet, looked wildly around, an
she swayed forward, Harold Dare cunp,ht
her in his strong, tender arms.
Fiercely, Dandy Diavolo sl il
“Foiled again!” he mut
e looked studn t him, “Yes,
Joilaie foled againas Tong inevitably is
foiled

Harold

nd the noble Harold Dare and the Fai
One went forth to another glorious duen.

0 SToNE IN OUR

MARCH ISSUE

fhat we Have 'ever seen—and when ‘you
have Hntahed, Wo wil ask you what i3
wrong with i Y AL i

BARON MuNCHIASEI'S S

VENTURES, by Hugo Gormtbac 1o
et 3 fnd s S By £
55"l Gerall, s icturesane. Sory i e
Seription of His” spice” Ayer He “wip 3
i i b bl o "
BiS Tiews of fhe earh ham the ook

LAREDAL, DESTROYER OF SouLs,
57 W . ammont, containg. gaod sel.
Shcey UIIng tendes and tente itk
ont, and will SEnvin", Yiia memory oz
Sars to“comter "I Yo are 5. o
Hidiacyls Hettnares aowe e
story at bedtims B : R

THE MASTER OF THE WORLD. Dar
I, by Jules Verne, The uncanny sppeas:

expected manner,
And many others.
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General

Electric
ballery charger

ORE than a million owners of General Electric
battery chargers now enjoy radio programs
without ever thinking of run-down batteries.

At night, as they switch off the radio they just turn
on Tungar [ the name of the General Electric battery
Newlow prices ~ chargers] ... . in the morning their radio storage

Eustofthe Rocis batteries are pepped up and ready for active duty.
2-amp.
N $ The Tungar is waiting to give you the same de-

$ s, pendable, wrouble-free, economical service. It is
absolutely dry.

Tooan 5l() Your dealer can help you. Ask him to show you the
popular 2-ampere Tungar that gives both trickle
by and boost charging rates. It charges “A” and “B”
General Electric radio batteries and auto batteries, too.

Guaranteed

Merchandise Department
Goral Ectric Company
bort, Connecticut

Tungar—a registored
trademark—is found

TRANS MITTING
APPARATUS

A Complete Stock at “Chi-Rad”
dditon to oue regalar broadeast
P aatormers, “shokes, ghd. leak,
High est comicnaces, e, or tram:

ging bus your community with my witing pus
3;;:' ‘:;“:',‘_C"“‘“‘* S5 o NEW SHORT-WAVE COILS
e ol eveyThine it i iRad” Write
and pufYouon the way to and_cataiog

JOOK.

et

ealers and set-builders please  use
business lett when writing for
diseonn

Chicago Radio Apparatus Co.
415 . Dearborn St, Dept. RN, Chicago
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adioy ‘Greatest
Qle“’iﬂn&gs%e&““

116 Pagesfﬂ x.12 Inches

Be pnpand his means but 50c,
ﬂ;ld it is well within the m:anl
1001 RADIO QUESTIONS
AND ANSWERS—50c

THESE questions are the ones

arising every day of the year
—they are the ones that arc
costing you money through lack
of knowledge.

compiled by the staff of Radio
lews, probes into Radio and
its problems from every angle—
and gives answers that have the
sweet tinkle of money saved.
Circuits, Amplification, Bal-
ancing, Regeneration, Trans-
mission, Set Construction, Oper-
ation, Speaker Design, Control
Electrification, Accessory In-
stallation, Antenna Pomibilities
there’s not a thing about
Radio that it misses.

1001 RADIO QUESTIONS
AND ANSWERS
50c at all newsstands or direct

EXPER]MENTER PUB CO., INC.
w York, N. Y.
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Radio——The Alarm Clock of a Nation

(Continued from page 997)

but ind that 1 st work for all 1 get, just
ife. 'These clises

00.”
who go down to the sea in ships,
hered
puong the i ‘The crew of the sub-
Jine up for the daly bends and
in the Marine ks at Quantico, Va.,
many followers of the health classes may
be found.
From

barrister wrote that,
after exe a month, he felt “cight
b et e
per cent better mentally.”
students have reported losing as much as
forty pounds from the exercises.

Men, as well as women, exercise to reduces
but the women stress the woes of wide hips
or fat legs, which they are anxious to make
more symmetrical, if one is to the
pleas-for personal advice which they direct
to the instructors,

Albany, a

THE FLAVOR LASTS
An old lady of eighty-one in a Penn-
sylvania town has been taking the exercises
for one year and in all that time has missed
but two mornings. Show
women_aren’t the only
Tow their clothes look,” this elderly en-
thusiast writes with pep: “My dre
thifiks my figure has improved wonderfully
d’my health has kept company.”
d with irony was this message from
a man in Massachusetts who wrote the in-
an “Keep up the good work.
1¢ 5:usalin ‘Huproves much more 1 vil
insurance policy

give up my
Todatip feom many ot fe tter, the
ast w

Orange,
“T get up
every morning at start things
going and then run into_the ¢

where I tune in on the gy
up the kiddies, but I never could
my. husband, who

minute. Finally, o
e Whin G
all. You should see us all together.  From
the baby who is four years old and bends
his curly-head to touch the floor when you
tell us to do it, to the “old man” of the
eroup wiho is becoming of a much more
sunny disposition since taking the s
we are all deriving great benefit Eolr
class.”

A gediet ot children in ¥
J. deseribed her u.mmlncs.

1OW TO DO IT

“There are six rules which are most im-
portant if the listener is to derive any bene-
fitfrom the exercises and Mr. Bagley Jists
them as folloy

Drink a glass of water before exercising;

Have windows open, top and hottoms

ventilation is important, but the

room should not be too cold;

Have clothinig loose at neck and waist;

rouow the director's instructions care-
ful

ith ,mss.ble. give a n.u halt hour to the
excreises every mos

Dosiors all over the. Kkt ars s
mending these gym classes to patients, for
I sorts of flis and aibments. Whole clubs
make it @ rule to devote fifteen minutes or
o it bour euch morning to the radlo

t, the carly bird may
m “bis. wudicnce for exercising, e has to
keep them interested to hold. them, all e
ors of the air try t

inject o e
Sl g find thakcy Hitelimnar before
breakfast alw, long way. They
all empha
morning smile and, wh
urges this day after
grouches must_suceu
good-humor. _Soon,
U I, many, thousands of hoises are sinling
at the same time.

o the hapostance of the good-
en a cheery voice

EOFIeRE dorihial iy
nd his associates stress
mportance of the right kinds of food, .
drinking plenty of milk and of eating slowly.

“The worning line-up s no place for a fat
persan, for b must stand plenty of lidiing,
which comes through his loud speaker and is
rccion sgoiast oecass. salrdimois

Healthy outdoor exercise and plenty of
games are urged to augment the hm_n(lust
effort for stronger bodies. S show
that, in the past fourteen years, e diege
span of life has been lengthened five years,
giving the lie to the general idea that this
world is killing itself off in youth by the
wrong kind of living.

The “Health Tower” classes and the WOR
group have reached eountless mumbers of
people who never exer before. Men
B mamg an ac-
tive physical life by their jobs and
environs an undo some of the pouslblv
harmful results by spending a short per
in exercise which meets their needs, it
their blood_circulating freely and  starts
them on their daily duties in good shape.

And so the little gym class of the air,
Which s an experiveat tiree sad u Bl

e the most. important
d fa

of B miike e T e
hoine, s pioge mome o, the tical g
Tociated with old-tashioned. gy
bt s nothing.
ry habits, the first
outs may result in’ stiffened muscles
which have rebelled against sudden work;
but persistency is what is needed and, after
a month, health is a habit and radio has
done it.

For those of sedent
tr

Use of a Charger with 4-Volt
Battery

RICKLE CHARGERS, designed for

charging G-volt batteries can be easily
adapted to d-volt batteries without much
expense and without any changes in the
regular construction. Tt is necessary only
to attach the end of a resistance winding
-ohm rheostat: to ane of the posts
The ance unit taken
¥ the lncoolad byperof sicostal
iis hest for this purpos
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Caring for the
Socket-Power Units

(Continued from page 1007)

ment, such as tronsformers, costing sever 1
times more than batteries.

From all this it i R e the at-
tention required by a socket-power unit,
though small in amount, st be Intelligent]
and, if it is intelligent and if, still more es-
S and syatematic, the
best of service over a long period can be
e).,» ted from any of the many e
makes now available. Accordingly, per-
formance proves to be determined quite as
much by the user as the manufacturer.

Full-Band Tuning in
Radio Receivers
(Continued from page 1019)

e IR 1 be tuned so that

it wave of 20-
Kilo # ths ssunc e, be
selective, ' In Fig, 3 is shown the response

curve of the set developed by Dr. Vrecland;
it will be scen that the peak of the curve
is relatively fat with u slight dip in the
middle at the carrier-w quency and
that the sides of the curve are extremely
steep, thereby insuring good scle

other words, there is practical
plification of all notes up to 10,000 cycles,
above that a sharp cut-off, thereby min-

imizing the effects of wave interference.
First of all, Dr. Vreeland has developed
a band selector. It comprises, in general,
tem of reactances so related to
other that they are mutually balanced—
not merely at a single frequency, as in the
case of an or
bt also, st any frecuent

equal am-

band. At anyfreqhe
band the reactances are i o B
edance is high. As a
remult o this design, the hand
sponds to all frequencies within its char-

teristic band, non.
5

As explained, if
ly proportioned the
cut-off at the limits of the band is very
sharp.

The elements of a circuit in which such
a md selector i are shown
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Power

Approved
and passed by the
rigid laboratory
tests o

& Vour privilags to obtain for only 36.55.
bec

‘Deposit only $5.

vihing we say, return it to us and

TOWNSEND 1)SoR ITORIES

Townsend “‘B”

Read 'I'hese'
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e
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oo S
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send
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| Address .
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Chicage, 1.
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s
in ¥ It employs two reactive couples
X1 asd X3, prefers , having each
a capacity and an S R
out or balance each other at the same fre-
quency, together with a_third reactance X3

hich is The

and may be either inductive or capacitive.

FUNCTIONING OF THE CIRCUIT

At some particular frequency FI (this
being the frequency at wiich e
ot -the-emobliE X2 are balanced)
Sticall st u8 e Gl audice
X1 and X2 will be zero; current at the
frequency F1 will circulate through the
branches X1 and X2 without going through
X3, and the system will have zero reactance
at this frequency
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2 and X

Diagram of a broadcast recsiver including a single band selector, X1, X

depends upon the relation of this inductance
to the inductances L1 and L2, If the re-
actance X3 is a capacity, the band's width
determined by the relation of the capaci-
tive reactance of X3 to the capacitive re-
actance of C1 and C2.

S o T
nd X 1

chvesr: k. revale
fercite BN Dels ot ot ol o

be capacitive. 1f, therefore, the reactance
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Cireuit of a loop receiver in which are incorporated three band selectors, X1, X2 and X8.

e L B e e
the  unbalanced
brandliss X1 ‘and Xy pabeided that the 1t 1 interesting to noke the relation of

15 trefubnepiohizab et of e o
dth of the band amplificd depends lector to
primarily upon the relation of X3 to the onant circuit.
other two reactances of the circuit. Thus, X3 i

if X3 1s an induct the band's width X2 toget

constitute a resonant cire

L
L :
e i |

Schematio diagram of a receicer having a single band. slector couple to an asril, and
a spaced band R.F. amplifier. Ls are the “spacing inductors.”
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tuned to a certain frequency F1; this being
one of the limiting frequencics of the band.
of the selector unit. (See When
e cormmon reactance X3 Is added again to
the circuit the curve takes the band form
shown in full lines; the limiting hulut-nrv
F1 corresponds to the natural fre of
the tuned circuit and the limiting frcq\uncy
F2 is cither below or above this frequency,
depending upon whether the reactance X3
is inductive or capacitive.

In Fig. 8 the band selector is shown in
use with an aerial; but the circuit may be
as readily used with a loop antenna. The
capacity introduced into the branch X1 by

t
permit mmpcnsdhnn for
desired capacity without disturbing the fre-

cabration of the system, there is
an_additional variable capacity Cx,
makes up the difference between the ca-
pacity introduced by the antenna and the
capacity Cc, so that the balancing of the
system is assured. Cx is adjusted until the
signal has maximum strength; after which
the setting s permanent while the same
antenns 18 used.

MULTIPLE R.¥. STAGES

The band selector also lends itself readily
to use as an interstage coupling clement of
a_radio-frequenc amplifier, as shown in
Fig. 4. In this arrangement cach of the
selective clements has, in itself, a_substan-
tially rectangular band-characteristic. With
two or more such units combined in an
R.F. amplifier, the overall frequeney-char-
acteristic has a similar rectangular form
with a sharper cut-off. Increased sensitivity
are thus secured, with no

marked contrast
quency amplifier, where each increase in the
number of stages narrows the characteristic.

When the various band selector units arc
made alike, as they may readily be, the
wrhole system, including the antenna selector,
symmetrical and all the elements may be
operated by a single control, as is shown.
In the band amplifier of Fig 4 the several
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e Sockets ood 1o be
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stages have differen
istics which are not rectangular in them-
selves; but, in_combination, they produce
an over-all band-characteristic of rectangu-
lar form. It should be also noted that, in
this case, the cut-off is so sharp that s

tions can be separated with the e

OTHER VALUABLE FEATURES

An important feature of the spaced-band
amplifier s its inherent stabllity, Since
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the several circuits are not
the tendency to regeneration and_oscilla-
tion is small. Other features include an
astatic winding of the coupling coils or
transformers, which renders negligible the
saghctic Shudling berwen Hhe hacs; nd
mutually-reversed primary and secondary
windings, which cause a phase reversal of
any external electrostatic eouplings, 'lhus
pitting the potenfals of the soveedl =
ase relation that they Sian
canes migeacintion, , Tht resullin o idse
three features is an amplifier of such st
bility that no capacitive neutralization or
balancing of any kind is required; and the
soupling transformers may be placed close
together without shielding of any kind.
Ansther_ varlgton o L a0
shown in Fig e band selector is
cuup]('(l SR

MARCH
BLUEPRINTS

You can obtain a complete set of blueprints
for these receivers direct from RADIO NEWS

THE SILVER SCREEN.GRID SUPERHETERODYNE—Radio News Blucprint Artele No. 4...81.50
THE ALL-ELECTRIC EVERYMAN FOUR— Radio News Blueprint Article No. 49. o HIW
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The new Peridyne Symbol

PERIDYNE

i Pexipyns principle and

PERIDYNE circuit, as deyel-
oped by Hugo Gernsback, Editor
of Radio News, is one of the great
circuits of the year.

An entirely new principle—so
new, in fact, that a_new symbol
had to be designed for it, is used
in this remarkable circuir. The
PeripyNE uses the new  shicld
tuning system, which makes the
set unheard of in selectivity and

s a distance getter. Thousands
of PERIDYNES have already been
built, and every user is highly
enthusiastic with the results.

The PErmpYNE is a single-dial
set, and uses five tubes. It can
be operated on batteries or from
alternating current. The com-
plete Consrad pattern describing
this circuit_gives all_data, of
every sort, how this circuit can

built in a minimum space of
time.

The PeripYNE is a most simple
set to build. 50c., enclosed with
coupon below, will bring - the

cial Construction Book, in-
cluding 5 full-sized blueprints,
and detailed instructions.

Use Coupon
Immediate Delivery

CONSRAD COMPANY, Tnc..
v Now York, 4.

cony of* The. Oeial Sisteen-paze. FERIBY Y

ST SO MR S

Name.

Adaress...

oty

plifier through its output coil . A spaced-
band amplifier of the type just described
is employed. In the arrangement here
shown the three stages are all structur
similar and the spacing of the waveband is
accomplished by the use of fixed “spacing
inductances” i two of the stages as shown
or tyo of the stages may have “spac-
ing capacitics.”

Probaily the most interesting feature of
is the new. rectifier unit
series of

the power uni
AL e e
couples made up of cupri
facing others of magnesium.
is clearly shown in the pictures
square fin-shaped copper sections are the
heat radiators,and the rect
couplés’ ke, o g

bel seen betacen the fine
ixtcen couples in the unit and they ard

View of homemade “4” pouer unis insalled
@ Compact metat case.

forcel together undet a preseurs of almost
a half t

ts aperation,  thin flm forms on the
uctale of Bl g i @ rectinee ot o
type. This fi

e xmlmles,
s e

rent flowing in one direction, yet act as

an almost perfect insulator to currents of

circuit w
tion and, m
current-carrying capacily of te unit.
polasied ype of condenser used
the the second interesting
teaturds-THESE COpAcaNERd’ SHEFRT O i
the same principle as the rectifier unit (as
they hold a charge one way only) and are
an entirely new development. Two such
are used in each unit, each having a capacity
of approximately 1,500 microfarads and be-
ing contained in a case only 2 x 2 x 7 inches.
The condensers employ a_fabric core to
Rl
1ding m The other plate
ot e e Gt o Btk
layer of metallic foil. Experiments with
condensers of this type show that they im-
prove with age; the total capaci
B el
us
“The pletures given above show the ap-
pearance, mechanieal construction, and lo-
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In the design of the apparatus due at-
tention myst be given to securing a suitable

ation hetween the effective - inductance
and: the' oftctive capacity of the amplifier
stages and the same factors of the band-
tEsiock enieud U i i
frequency-control curves of the various ele-
ments are readily synchronized, so that the
0k SR e et BRI
control.

What’s New in Radio

(Continued from page 1012)

tion of sty in the it The teo cables
RE iy the device with
osts of

vely. The switch (Sw) s

5

ehtatm
mounted onhe.top - Te: bk riols
(L1 and 12), filter condensers (CI an
€2), and the power transformer (T) are
it Visioc fiw metal ham:

Manufacturer, the Knapp Flectric Cor-
poration.

New Pleated Diaphragm is Used
in Fan Spe:

As a result of several months of experi-
ment with various types of loud speakers,
been developed which is
It employs the

il
orn

unique construction is clearly illustrated in

the two pictures given here and the advan-
s which are gained by the design are
not diffienlt to appreciate.

View of fan, T diaphraom installed
» the proper positio

From the electrical viewpoint, the new
speaker is not unusual; but it is entirely
It may be operated in con-
nection with radio receivers employing thr
oF more.tibes, and It responds over the full
orcistial range’ with uminael fidelity. Tt
gives good volume given sig
provides startling distinetncas T rodlo re-
ception.

Because of the striking resemblance be-
e e folog o il an e ol phiogn
of this instrument, it is known as a
speaker.” The pleated diaphragm is ke
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of a very tough paper material and js, not |
only collapsible, but reversible. It is shipped
in @ knocked-down form to conserve spac

and packing material, but may be
bled in a few moments without the aid of
tools Alo, the diaphragm may be folded

The speaker in_ knocked-dorun form.

that it is artistically decoratedl with
distinetive designs.
gold design has been printed on one mh
and, on the other, there is an equall
SraehYEN A LRt dealgm IR Do
diaphragm is opened, two d
are available; then, by collaps
phragm and turning it inside out (so that
what was formerly the edge becomes the
center and the center becomes the edge)
two new designs are brought into view.

One picture of the “fanspeaker”
the unit for operation and the other
the various parts after they have been un-
packed Tt before they |
ton, 1t il be notieed. e o ood
this should be connected to
side of the circuit.
Fauspeaker Radio Com-

four

pany.

New Crystal-Detector Unit Fits
in Tube Socket
blacktub

page, looks like a radio vacuum
tube, fits into a tube socket and is used

unit of the carborundum-crystal ty
a5 1A i IRIISATAF e Hcheotbe b i
any radio receiver after slight changes have
been made in the wiring.

Use of a carborundun stabilizing-detector
unit in place of a vacuum tube in the de-
Ceppae ki R B

Drauing shores mechapical, construction of car

otentiometer; D,
et

barundum detector
rystal st
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A.C. Connectoralds

provide a new and remarkably easy
way to convert battery operated
sets to use the new A. C. Tube:

NO REWIRING
SIGNALS CLEAR

RESULTS ARE REMARKABLE
PICKUP IMPROVED

You can now run_your battery set with the New A, C. tubes and no
batteries at all. Na-ald CONNECTORALDS provide a remarkably
casy way 1o do this at the same time assuring you of the full efciency
from these excellent tu

All you need is a Na- Ad A C. CONNECTORALD kit (No. 905 for
5-tube sets, No. 906 for G-tube sets, No. 907 for 7-tube sets). Na-ald
volume control, any good filament transformer, and “B"
(your present eliminator will do if you are using one).

The Na-ald A. C. CONNECTORALD Lkits include Y tap resistors,
By-pass condensers and midtaps, giving proper C bias for both power
and radio frequency tubes.

eliminator

The harness is so arranged it can be quickly, easily, and neatly con-
nected, regardless of location of tubés.
IMPORTANT—Na-ald A o COI\NECTORALDS are equipped with
a special device for or resistors
slip into slots in the connectomlds. automzncally going into series with
the grid of the tube. This feature not only controls oscillation, but
gives you any desired amount of sensitivity for your particular locallty
The new A. C. tubes with Na-ald Patented A. C. CONNECTORALDS
will help you get better quality and grealer distance.

Na-ald A. C. CONNECTORALDS work in Atwater Kent, Crosley
Bandbox, Kolster, Radiola 16, and practically all other battery sets.

1

No. 926GT—For 1st
Audio & R. F.

No. 927 No. 926
For Detector  For All Purposes

Order your kit today from your dealer or direct.

No. 905—For 5-Tube Sets. $9 00
No. 906—For 6-Tube Sets *

No. 907—For 7-Tube Sets lI 00
Na-ald Volume Control . 3.00
Also write us for free Na-ald A. C. Booklet. Address

Dept. RNI  ALDEN MANUFACTURING CO. Springfield, Mass.

There is a NA-ALD Adapter—Connectorald—Socket—for all tubes,
all sets, all purposes

The BURT
At tectiocel withont i Ay rprodye:
RS Kt e AR BRI
Stabilized Oscilloscope.
e oy vl osstosrun kavine a Unear e o,
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A Smooth, Positive

Volume Control for

Circuits Using “AC”
Tubes

HE geice biince of *ACY circita
Trequires s difreat method of volume
control than that commonly used with
battery set=
Centraab Raioms. RC.100

prote 58 unlormly, Sidactors 23 whea
ked across one of the K.
Cantaia PRAS) Power Rheostat in
e “AC translormer willpro-

Writefor ull information abont hese
igh auality contrls, The new " AC
information sheetis now ready for you
CENTRAL RADIO LABORATORIES
9 Keefe Avenue  Milwaukee, Wis.

AT YOUR SERVICE
WHITEHALL HOTEL
100™ ST. axo BROADWAY

i EROS

umxe hotel selection when
fave both, bachand shower and a¢
tes of $5 per day for two! A per-
ct hotel. Ample parkidg space
and near numerous garages.
Exceptional Restaurant
J. J. MAULIFFE—Res. Manager

You can
emrn mon-

win prizes in our Sp{ue tlmc,
Write Me Today
Jim Thayer, Dept. 53, cezeh Faniey o

JREEWh

-Set Builders! Save Money!

s =
o
it 5 sk o b g
pies. E(!oumnlcf:;.b«( o tho least
St

“'SHURE RADIO COMPANY

361.C West Madison St Chicago, 1

BT because nf llm in-

on to the advantages named
e, vee of i BAiig) foit kel
the plate-hattery drain of the detector tube
and reduces the detector drain on ¢
ment battery from 0.25 ampere to 025 &
pere, the current required by the poten-
tiometer and erystal of the detector unit.
The stabilizing detector makes possible also
a check to self-oscillation of the r

y fabes, Ui controling bomls gnd

‘i, 1| sosepsngbeof the el

made 50 high that it will have

ping effect upon the tuned

T The Sttt nehill sl
is obtained.

& diagram accompan;

thi
14" i 040 ¥ BT Aoctot
standard receiver,

unit may be inserted in
d

Somnisesst e ot s
e’ shortiveting. the GHATKALERI conl
denser is the only important change which
it is necessary to make in the wiring of the
receiver; but in other ¢
those which use a regenerative detector,
the change will be slightly more elaborate.
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I liabe all capes Lowerer, the set may be
Sxsbie A o el o & 0@
and complete instructions are.

Broriiec Tifh bath B8
The drawing shows the mechanical con-
struction of the detector unit. It consists
1 a small fixed condenser, a_crystal unit
1 a potentiometer. These parts are all
SOy oten and sealed Thokis i b
ite case, which takes the form of a vacuum
tube. The potentiometer may e adjusted
by turning the top of the tube until the
most ctory reception is obtained and
i ,.m..uon is required. The
schematic liagram shows the con-

nections nside’the deloetas ot
Manufacturer,

pany.

the Carborundum Com-

Diagram _shows o carborundumdetector
it i mmw o mc detctor socket of &
andard

D. C. to A. C—And How

(Continued from page 1017)

heavy-duty rheostats on the
market.

We have previously referred to tempo-
rary linc-voltage fluctuation; this usually
occurs at the time when the heaviest load
tall ou the lghting compiny's miios The
voltage at ntral station may be main-
N e e
the drop in various circuils causes this line
fuctuation. 1f this condition prevails, the
tube woltage wil maturaly folow u.L rise
and fall in the main
Cheaotoristios o the ALC, lu\v(s, i e
are such that average fluctuation will not
affect their operation or life; but, as we

are already

duc
mnlvcs from the Joud speaker.
L B S
st audio socket
apatenctots | Thad Baniar
the 226 tube in this position
will result in an almost-immediate burn out.

VOLUME CONTROL
Considerable difference of opinion exists

regurding the best method. o control val
sets. The favorite method in
iopealon Sota was £ vary ik Bl

ment temperature in one or more of the
R.F.tubes.  Although some manufacturers
f AC. sets use this method today on A.C.
tubes of the 226 type, it is not considered
it St hesting o the heary-flament o
slow in follor e rheostat adjustment,
P n'll\m\lh oty very annoy-
ing 1 g It is particularly noticeable

« tor distont reception.

We have previously discussed the neces-
y for keeping the plate current of the
20, e ot the i “Hpplevolisge
this happens to b 3 mil
S, T e bia
can be reduced simultaneo ith
Slaomext Crpdemiots e it e
plate current and keep out the ripple. Some
PR L
x5 as an uneven fl A it e
consequent modulation & dl»hn’ho!\ of the
sigmal, will result without

AT

A high variable resistor across the sec-
ondary of the first audio transformer has
been el bysoine; Bt {578 metfiod 1o ot

ended as it has a tendency to over-
o the demsetis Wouihg e i biay o
means of volume control is quite effective

on circuits using 227 tubes as amplifiers,
but is not recommended for 226s; as this
e O I

high variable resistor (100,000
()hnw) in_the R. F. plate returns will do
the job, in a way, but the disadvantages
have already been mentioned. It would scem
that the most logical procedure in control-
ling volume is to go to the heart of the
matter and control the signal instead of
trying to suppress it after it is amplified
v rectified. Naturally this must be done
in the antemn clrwit._The most spproved
method is to couple variably a s

coupling_type. t o W o w
rotate the primary antenna winding, or
secure a similar effect through taps, it is
rongly recommended that this be done to
b alts. A semi-aperiodic an-
[t turns of wire, wound
on'a bakelite tubs and variabl in s relar
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tion to the secondary, will work out very

e resistor with a maximum of
d 5 megohms, in shunt with the an-
coil, will control volume quite sat
t is suggested that for local or

¢ strong signals the aerial be disco
el ledly eom, thc sch e may. i
done by means of a snap switch conven
atly ph\(ed

t

wher
Anibeiswithl tseraéetvEclyslpalil Auy

parture from this b nilodebeiot
from one of the most pleasing features of

onenbeet Wil seéscl pinoistuic” dlstortion
and an apparent lack of selectivity.

THE TUBES

i
the 226 and 2t
ket, many expt'r
skey rding their
‘sctusl developtnent of thess tabes hes
SOhE Wt e e ok, howerer; sl their
performance has been under observation
gret v long period. . The diaracterstis of
the 226 are ap)

e fas

%

il
xpected, provided the tubes. are operated
under proper conditions, the
correct grid bias is quite P o
successful use of the 226.

The characteristics of the 227 are such
that by using this tube in all stages, except
the last
pared with the
be less tendency
though a_properly

le.” The 227 il s
a longer useful life, due to the nature of
the emitter. Tho user of
ticularly cautioned to read thoroughly the
instruction sheet accompanying each tube.
The 227 (separate-heater tube) requ
about 30 seconds to come up to operating
temperature. ‘The momentary application
f excess heater voltage to accelerate emis-
sion should never be tried. The A.C. tubes
operative at 25 cycles as well as at 60
eycles

TROUBLES

Pronounced A.C. hu
due to several causes;
W AT R R g
Tropienty e U5 wmaely ume is at fault
because of a defective rect ube. Should
an internal b et et
ode and the heater of the separate-heater
tube, hum or noise will result; but this lat-
ter condition is of rare occurrence. Un-
shielded power transformers, if in  close
proximity to the set, will introduce line dis-
turbanees which sound very much like stat
When separate-heater tub
sive voltage on the £l
adually become weaker until, in some
cases, they disappear due princ
pally to what is called secondary emission
namely, that caused when the grid gets
sufficiently hot to emit (independently) elec-
trons. This will, of course, disturb the
, consequently, the
current hetween the cathode and the plate,'

n the. set sy, be
wiring of the

el

g

ol

ot
B ey it Lo
e et

ACCO

s
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=
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The Silver Screen-Grid Superheterodyne

(Continued from page 1024)

decreasing the filament voltage for the 222-
type tubes until oscillation stops and rota-
tion of the oscillator dru prodiens s
squeals. Tl be tuned

e receiver ms
et e
and Oscillator dials serving to sclect sta-
tions. As mentioned previously, stations be-
tween approximately 215 an
will be heard at two points upon the oscil-
lator dial. In preliminary testing, some sta-
tion between 440 and 460 meters should be
tuned in for hest response on both dials. It
will he observed that while the station can
be heard at two points on the Oscillator
dial, one point will be stronger than the
other. Which of these points is strongest is
determined by the position of the oscillator-
coil rotor, which should be turned about 180
degrees in order to make the lower wave-
length (with  oscillator-condenser
plates least engaged) strongest, and

—coil rotor should be left set at

about 45 degrees with respect to the stator
coil. The selectivity of the Antenna dial is

e owor
Pt s Y 6 ststic coil. Anteana
selectivity and the sensitivity e re-
elyes are fusther: gfizcled by o position
through the

idg e Contls o
generation and_osclllation In the first de-

tector and if turned too far in, will naturally
et
ill be

cause i so that a
I heard in

ope

use this condenser except on very weil sta-
ns, when, after the station is tuned in, i

should be turned up gradually to incre

signal rssiath with alght seadmtinent of

the Anten mpensate for the vari-

tiche in tepdE oa1520 b7 the ScrmiHEy con

If it is desired to operate the receiver
as a seven-tube set, omitting one interme-
diste stagordud thie i really destable ex
cept. for extreme long-range reception—the
it TUF., amplier ;m.- can very easily be
dropped by simply pulling the clip lead in
the left-hand compartment of the time-sig-
nal amplifier over into the next compart-
ment to the right and clipping it on to the
o fed] o e iecina 222
dlip in the sccond compartment, ordinarily
o Y b seconil tabe, ghoult I idotert
Thus the first transformer in the interme-
dinie aunplfier foece the second tube, which,

in turn, feeds the third transformer; so that
e et e 8 o aiment Bud i
transformer accond  compartment
(reom the Teft) are siply dropped out of
the circuit. Tt will be found in operation
that the tone quality will be somewhat bet-

An output transformer should be used con-
nected between the output jacks of the set
and the loud speaker.

FOUR TUNING RANGES

Tt will be observed in tuning the set that,
when using the lower-wayelength heterodyne
point of the Oscillator for all signals, both
dials will not track. This condition can be
remedied by tuning in (say, KYW or KaD)
a very high-wave station, and remov
turns from the top end of the oscillator et

Actually, it may be desirable
to remove turns from both oscillator and
antenna coils so that KYW or any other
535-meter station will come in with both
0 Antenna condensers inter-

‘maximum p(hltmn 1f 4
cillator and antenna cml
steps of two or three turns e
ried) ouly it posable tovextend the punge
of the + down so that it will actually
o a it helow 200 piRG
the coils, only the enamel wire winding at
et top il e »iakor tori oot e
touched, the rotors and slot windings being
OXK. Generally 10 turns may be removed
from the antenna and 25 turns from the
oscillator col

ceiver will, of B D
cast wavelength
vioadoa it AR cﬂv!s allowing it to
tune from about 70 to 210 meters, and a
pair of 11IC coils covering the range of
about 30 to 90 meters. Two type 111D coils
will cover the range of 500 to 1,500 meters;
while the addition of one 111E coil for the
antenna socket (using a 111D oscillator)
will allow the set to tune up to about 3,000
meters. Al of these coils are interchange
able plug-in types fitting the standard coil
socket.

For short wavelengths a three-tube re-
generative receiver will generally give entire
satisfactory results, or even for medium
range broadeast reception. It is a simple
matter to add a three-contact switch, with
all contacts insulated from the frame, on the
front panel of the recciver under the de-
tector stage assembly. The lead from post
P on the left end of the intermediate ampli-

*fier to the R.F. choke coil (L3) should be

broken, and the wire from the choke coit led
T e
d go to post P on the left
of the mtﬂmct\m(e l\mpl\ﬁer iR
contact should connect to post P on the

ter when using only termedinte stages right of the intermedinte ,,mp],m.,, The
Yin  gwitch then serves to throw the output of

usi lvrec the regenerative first detector either di-

of course, grenter Sensitivity  rectly into the audio amplifier or into the

d am!s f"c mplifier. Naturally, when the

ples 5“‘11“ e getector m\lp\l\ is connected directly to the

dropped very casily by simpl the . the ube and all

3 moving
T Eattie o ks
tipjacks to the two “minimum” tip-
jacks; although this course is not recom-
mended_except where un_external_power
amplifier is u which case it is best to
leave off the sccond audio stage altogether.

audioamplif
tubes in the intermediate amplifier are un-
used and may be turned out by an extra
pair of contacts on the throw-over switch
or the tubes may be removed from the sct,
if desired.

illato:
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1f any difficulty is experienced in getting
the set to function properly in t
sensitivity, selectivity, or to
harge ahove Wi et shonld b m.\rk and
the le

LF. amplifier.
erated as a three-tube regenerator, and the
results carefully observed, in order that the
operator may familiarize himself with the
operation of the first detector circuit and
the nature of the regeneration contya of the
Sensitivity” knob. "Nuturlly, when the in-
termeliheslhpiitt 15 adicd -0
volume, sensitivity and selectivity
crease very much and the oscillator dial
wonlll o oo e i 1o duio, the
cacilstos Shat shoia e \xtnmel\ sharp,
requiring only a degree or two at the out-
SR o el e MBI o)
local or distant. The antenna dial will be
broad comparativel kaml stations covering
much as 20 to 30 degrees of the Antenna
dial when it is rotated alone, and out-of-
town stations from 5 to 10 degrees or more.
ver's perform
ison. against

The real test of the rec
ance, however, is a compari
other standard set—the sereen-grid
Yelily M50er" Finciir. shioul ghvc Erester
selectivity and far greater distance ran

than any other set on the American market,
and the tone quality, when using but two
intermediate tages, should be on a pur with
that of the very bes . When
using three intermed; s tages for extreme
£ shorfalbe el ot Betled it
that of .m.m I other superhetero-
dynes. A loop may be used, connected to
intenna coil socket posts 3 and 4, with the

nna coil removed from the set.

2LO Calling

(Continued from page 1002)

it possible to supply almost any kind of
musical program.

You will notice that this set fulfills -
the conditions set forth at the heginy
this article. T guarantee it to pull

any station on the earth.

FLASHLIGHT LAMP. /PUSH BUTTON

\ Teavars

TWIN CABLE TO
CELLAR OR ATTIC

FIG. |

How the microphone is c
Gircuit of the A.F. amplifier o

oumected i the input

“Scare-Speakers”
ECENTLY Ravio Nrws described a
device for picking up the conversation

of birds. The system is reversed by a Dutch
farmer who has installed loud speakers in
rds, to frighten birds away from

pap
rational talks which we hear so much about.”

Knickerbocker Four and Tyrm
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Any jobber o
dealer can get
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for you

Four New Kit Panels!

Bremer Tully Power Six Electrc; Karas A-C Bquamatic; Ka

recent additions to the Fcrrmca line.
panels for battery sets of the same makes and the World’s Record
Ten; H. F. L. Nine-In-Line; Magnaformer front and sub panels;
Madison-Moore; Melo-Heald; Camfield Nine and many others.

Special panels cut to any size and tubing and
rods, etc., is also available for amateur use

THE FORMICA INSULATION COMPANY

ORMICX

R A Y
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ras
nels are
There are also avaﬂzhle

s
70" front and sub p:

CINCINNATI, OHIO

Formica h
Complete Insulating
Service for
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TRUVOLT
RESISTANCES

IN BUILDING ELIMINATORS __
1. Unit develops less heat, dus to
reater radiation surface,
2. This assures long life, with non-
varying accuracy.
3. Choice of radio designers and,
engineers.

4 Made entirely of copper-nickel
alloy resistance wire—the fines

5. Especially adapted to power de-
vices and electrified sets.

{fuline of Variale, Fised and Toppal
ound Resistances for all radio purposes

o for complef

Trivak Beseres
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Radio Wrinkles

Final $50 Prize Award

FIRST PRIZE

A Home-Made Loud-Speaker
Unit for a Cone

By Oren E. Staubrough

HIS loud-speaker unit may be built
almost without cost by the mechanic
ned radio amateur. Tt will operate a
36-inch cone-type loud speaker very satis-
factorily, and most of the parts requi

may be found in an eperimenters
All that is needed are

box. spar)
GOl Tnagnebs o oedingieto B
sli bobbin from & busser, a piece of soft

4 x Y inches, a piece of thin
ferbie deon 2 U e ches, a brass
deliag st s and

the Gonstruction of the unit the frst

Fig.
Tao dresings,showing complte mechaica de.
Gt Nomemde !;m,,

step is to break the magnet in two picces

st A e
which is to be used in building the speaker
and south

unit and defermige the north
poles with » pocket, ompast;, This magnet
4x , = 1/16 Mmehes.
The 10-inch length of soft iron must be
cut into three pieces with a hack saw. The
first section is 43; inches in length and
this s formed a3 Hlustrated ot B (Fig. 1)5
and

Deen completed,
nd thedalpi which ‘should he. folowed

mding the loud. speaker coil is the n
proO b A PO R
ilar to the one illustrated at E (Fig,
and wind ft with wite semoved from the
seeondary,_winding o s Ford
As much s oeslble. dhould be phcea
on the hobbin.
fter the directions given in the above
paragraphs have been followed out the
various parts have been prepared and the
unit may be assemble
chanical details of the completed unit are
shown. As the magnet is hard and cannot

PRIZE WINNERS
FIRST PRIZE $25
A Home-Made Loud-
Speaker Unit for a Cone

By OREN E. ROUGH
Y 0245 shiver Avenve
Tadianapolls,

SECOND PRIZE $15
Four Jucks and a Tube Base
Make a Novel Tester

By T. WESTON BROWN
Box 122, Carencro, Lowa

THIRD PRIZE $10
How to Build a Simple
Inexpensive Tester

e
i magazine are_pub-
lished i future issues will be paid for af
vegular space rates.

be drilled, the variou: must be sold-
ered in place. The 2Y-inch piece of flex-
ible iron strip (A) serves as the armature
and is fastened to section B as illustrated.
Also holes must be drilled in A and B for
the adjustment screw D. Now proceed
soldering the various parts R
and the driving rod to the armature.

After the speaker unit has been com-

ln

ﬁ

pleted it may be connected to a cone in
the usual manner; and the two wires from
the coil connected to the output binding

posts of the set order to adjust the
speaker, the air gap between the armature
and the pole-piece of the coil is changed

e

Fig. 1
Exact dimensions of parts used in building
speaker unit are given above.

until best results are obtaincd. This is
accomplished by running the two nuts on
the adjustment serew up and down.

SECOND PRIZE

Four Jacks and Tube Base Make
ovel Tester
By T. Weston Brown
HE circuit tester which will he found
illustrated here is very interes
guite useful. 1t enables the experimenter
to_test various pa the cireuit, under
el dheketing Conalfiom: o & vevy soable
et it the Wheeiits of ToNk
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ing any changes in the & of the set.
The ‘Sester, 18, Enpable ok sictpeiinis Javy
faults in a receiver and is also particularly
B deuipute pescilis et
cuit where trouble exist
etislrs o tube e SN
er is substituted. The
vacuum tube is then inserted in the “sock-
cttes” on the top of the tester and the re-
ceiver is placed in operation. The voltage
or current of the various circuits may now.
measured by plugging meters into the
cks on the panel of the tester. To deter-
mine the filament voltage, a plug connected
with an 0-10-scale. voltmeter should be in-
B e Gymo el T ki
ond from the top is for measuring the plate
e ek b s e

|~—sockerTes

ings give complete, detils for

The above_dras
buildivg and wiring
a

in this position should have a range from
0 to 150 volts. The two lower jacks arc
for measuring the plate and grid
of the tube; the same meter may be used
for making hoth of these readings and
should be a milliammeter having a_range
of 0 to 25. The third jack from the top
is for the plate current, and the fourth
from the top for grid current.

The construction of the tester is very

currents

the midget vari

mmeters are
e (et el m
Tubbers two of the
are 19; inches square and the third

inches.

front AP BT wA Yok
My T T G
chine screws, b ngle brackets, and

four sockettes or a standard socket

‘The details of assembly are clearly illus-
trated in the two drawings, and the w
ing is shown in the schematic diagram. Al-
though it is impossible to show this in the
pictures the wires from the plate and grid
Pl i
possible.  For the- wiring,
o o S diey

but_either
should be well insulated to prevent pos-

sible short circuits

1063

‘Shielded Grid Amplimax
USING TYPE 5P 122 TUBES

FOR A-C OR BATTEBY OPERATION

Until now all claims for dis-
tance, selectivity, volume, and
tone quality have been based

upon_num tubes em-
oy P ployed.
SE o e = greater results are ob-
- s tained _through Tyrman La-
T s 25 e I he 0o

of the Tyrman 70" without

e T
AT 1 A I 7 LS T T

istortion o osclletio

Build this new recciver and
benefit by this revolutionary
improvement.

TYRMAN ELECTRIC CORP.

143 W. AUSTIN AVENUE
CHICAGO, ILLINOIS
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at the cmssmads

Scientific Fact
Radio Activity

Inventive Thought
Experiment

everythmg of note
in a matter-of-fact
manner

CIENCE AND INVENTION—at
the _crossroads of nation!
Everything of interest and of scientific
— Science, Invention, Radio,
Chemistry, Autronomay, Hieeticity,ete)
The selected topics in Seience and
Invention are treated in a non-
technical manner, giving them an
everyday appearance and an under-
standing for all.
t is more, a year's subscription
to Science and Invention will
12 volumes chock full of interesting
topics, valuable information, helps
the home and business, and many
hours of entertainment.

SCIENCE AND INVENTION
A Preview of Modern Scientific
'ndeavor

25¢c

on all newsstands
100 pages or more in each issue
our news dealer has none on

hand, e ftde e spent in writing
directly to us will be well rewarded.

EXPERIMENTER PUB. CO.
230 Fifth Avenue New York City
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The above paragraphs give general de-  The operation of the b
fale for opefatisg the tester but the . and roqires ut litle
nter will, no doubt, discover many tester indicates when there
ways in which the unit may be conductive circuit between the test points
employed to answer his particular require- by a click in the phone u
ments. tensity of the dlick is determined by the
resistance of the cireuit. Therefore, when
testing an_instrument, if the test points
A - are touched to two terminals and a click
How to Build a Simple, is heard it indicates that there is a connec-
Inexpensive Tester tion between the two posts; but if no noise
By C. W. Macklroy is heard there is an open circuit. Also, in
testing a receiver it is possible to locate all
OTHER form of tester which is parts of the circuit which are conneeted
equally as valuable as the one de-  with the ground by attaching one test point
Seribed_elsewhere in this department may to the ground binding post and touching
e enl om el d Blcier o g theotérspoint 0 sl Getes terainals tn
flashlight battery. This tester may be used
e e e Yiere Bl
i T
ing of cireuits and when
oty ol ror P ts or short
circuits, ~ Also, the tester may be used to
atage when tracing the wiring of a

THIRD PRIZE

ible to make other tests
45 comparid e mumm Ip HE g
For example, when te audio-fre
a0t oo e oot goinie dmid
be touched to the various posts until the
two pairs of terminals which connect with
T the windings are located. It is now po
construction of this unit is clearly  gjhle to detenmnc which pair of terminals
explained in the drawings and does not re- conne the wiiding ™ and
" the secondary
Tine EFimdry winding of {ETTRG
has a much lower resistance than the sec-
ondary, the click will be much louder when
the test tips are touched to the terminals
of this winding.

FLASHLIGHT
BATTERY

A Power-Tube “B” Unit Without a
Step-Up Transformer

HE expense of constructing o plate
(“B”) power unit n y re-
duced by mal e of the circnit arrange-
llastrated on this page and, If con
e T o precuutions are taken, the system w
G | 7 ity s e
W0 ssait on-up power (hns pviion, el
the most expensive items of the
ower unit, has been eliminated by
if two phones arc available, one should be using two rectifier tubes in a voltage-
removed and a felt pad substituted to pro-  doubling circuit arrangement. The power
tect the ear from the metal of the head set. from the 110- volt thma mru c is con-
The battery e nected diectlyto the rec
41, volts,
Tiead set in the posi
tape. . The
is shown in the wiring dingram. The phone
unit and the battery i The complete of the power unit
und one wire Trom cach: 1s ¢l uala teat wil be found In the Misteation. o stend
point. ard bell-ringing transformers may be ob-
dvantage of this tester over other tained for a small amount from any elec-
designs s that it is entirely self-contained. trical store. The rectifier tubes are 2
nd the phone are in one unit
and 66 G0k e sheninies |k gt he
wiring of the tester unit on the table.

>~TEST POINTS.

quire an elaborate deseription here. Only s one of
average

H
2

i3 porathle 0 obtdin ample power
t operation of receivers using
171-type power tubes in the last audio stage.

receiving tubes of the 112 type wh
converted finto  two-element ectiiers by
connecting the grid and plate terminals to-

BELL_TRANSFORMERS

12 30HENRY CHOKE
0

—oB-
70 110
VOLTS Ac|
5 o B+DET.
SWlTC S«—0 B+AMP
B+MAX.

When using this woltage-doubling cireuit in a “B” power unit, a step-up
transformer is not required
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gether. The two 4-mf. condensers con-
nected in series across the high voltage are
the voltage-doubling condensers, and_the
remaining 6- condensers are
in tne filter circuit. All of the condensers
should be rated for opera-
The 30-henry choke is
bkl and the voltage-
50 of the usual design.
In_ operstion, llvc Tectifier tubes charge
each of the two 4-mf. condensers individu-
ally at the pcatk o the AC. voltage, which
is approximately 133 volts. Therefore, as
the condensers ge, the power pack
has an output voltage ‘of about 310 volts
at o load. Of course his voltage decreases
when
e '180 valts to a 5- or
set using a 171-type power tube.
When operating a receiver in conection

of. and

used in the uni
tion at 400 volts.

with this power unit, it is to dis-
connectthe This i very
circuit

important, as
s grounded and, if the set were also con-
nected to the ground, a short circuit might
result.

Contributed by J. R. Balsl

The Knowles Screen-Grid
our
(Continued from page 1030)

the terminal. To prevent any coupling
through the common battery, or through
the battery leads, o radio-frequency choke

are u

and a hy-pass condenser
Because of the high plate peinsioz 1
the 222-type tube it i rtant to use a
coupling device of High ke This
is most readily obtainable, without the use
of ‘a special coil, by using a tuned circuit
such as recommended by the manufacturer
of the tube. Tn some transformer
with a 1:1 ratio has been recommended, but
this has no particular ad e where the
coupling device is used immediately ahead
the detector tube. When such a trans-
former gives perfect coupling between the
piimary and secondary, it x to the
ned

mnmy is obtained, it is due to looser oup-
f the grid g

stage without making the detector itself

much less efficient.
is circuit now",.n\ tunes very bros
i Is de partly to the fact that the gri
leak is connected across the tuned circuit;
the 201A-

tion in the grid circuit (that
dense arrangement). This pos
vellins s gbalted by conncciag the lan
(R3) to the posi
Under these conditions the grid LR
dlectrons and this ly decreases the
grid-to-filament resistance, resulting in loss
of sensitivity and selectivity

eak

EFFECT OF REGENERATION

To insure good quality reproduction the
radio-frequency circuits need not pass more
than about teri kilocycles, When the tuned
cireuit “looks into” the detector, the band
T but
t0 60 kilocyeles wide; indi
mmnlu.m le or nothing to the
Furthermore what is known
e um amic” resistance of the circuit

1065

%

HIS shows o medium power cnptal conrolle
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MIAMI, FLORIDA

Take the time away from the chilling cold and give
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door recreation may be had, including ocean bathing
You can live for less here than al home—slop af
HOTEL
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Proprictor the American and European Plans et

havenotbuiltor played with
a new circuit in three vears
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switching on and off
harger, or either,
iad in addition, automatically switching
BB ot Ghacdor when  the. sachery s
fully charged.

With the Full Automatic Voltage Relay
it is now practical to utilize the advantages
of a high rate charger and at the same
time control the switching

For automatically
our B Eliminator an

well as_the Hl with the
Rl o o
No. 440 $7.50

Yaxley Mfg. Co.
PS3E. 5 5 Clintess Shiset

RADIO PANELS
BAKELITE—HARD RUBBER
driled, and engraved to order. Send rough
Tor_estimate, Our Complete Catalog on
Piteh. R i Rode—ah o zenuine
fite ‘or Hard Rubber—mailed on request.
ARRETT MFG. CO.
520 5. GREEN STR i

SOLDERITE

Tnsure_your_radi wsing
SOEBRRI: Shfeing aud.
ABSOLUTELY NON-CORROSIVE

2-ounce trial bottle 25c. postpaid.
SOLDERITE, 22 Greene St., Newark, N.J.

CHICAGO

d»uemed S T the
e gives only moderate ampl

To offset these effecis-rogeneration fus

been used. The effect of regeneration is

to decrease i sy st ool ta

¢ the resistance acrossthe circuit.

S
b

fimpainns n other words, suf-
ficient regeneration may e

the am
)

frow th
e

ey
the operator, who ¢an’ regulate
it ne okt na sppreciable distortion.

tages are ad-
nate against
the higher audio mqumc s then the prob-

lem of good reproduction rests with the
| audloframeney .nlnphl'mr and speaker. A
| high equency amplifier has

qual o-f
e chn.cr S output trans-
fovmtr ehich makes it possble to use the
71 o type.Fube In the last stage.

CoNSTRUCTION
The receiver may very easily be
structed by folowing the mstrumcn{ 3
out and schematic w
ocsHin oF the paste slmuld follnw
out shown on page 1026, e pictorial
‘wiring diagram the Iocaton of the parts has
been altered ightly hy ek wiring
cuses 5 1ol 1
A

ral p s will per
the cnmtv\lcmr - xh\pllmh- the receiver
hr rs are available

quite ea
o er, one of
them will be well spent in considering the

sequence that is to he followed in the as-
sembly, and in becor ing familiar vith the

various parts and leads

rtially assemble the two  shiclds by
Imldm_u the sides together and forcing_th
corner pieces down about half way. Place

the bottom of the shield in what seems to
be the proper position and then hold the
assembled mmediately over it.
‘The shields should be so placed that they
Rrghertig e gane and thelr ides cleax
the conplings on th by abou
3/16-inch.

After all the neces-
sary holes arc driled
in‘the paneland
I sides of the
smu.x«. these may be
securely fastened to
the baseboard with the
bottom piece in place.

Mount the rheostat
R1 and the variable
midget condenser
on the

panel.  The
shafts of these two
instruments are at
shield ~ (ground) po-

tential so they should
not he insulated.

The shicitop of e R

amplificr removed,

iih the ‘peacs kcatian

the top forminal of  th
screemgrid tub.
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older an 18-inch picce of wire to the
ferminal of socket V1 and another B
the “F4” terminal. These two leads
through o Ry ickd,
hrough
d and mount_the socket
in the position shown.

TUNING-CONTROL MOUNTING

Details for_aligning the variable
densers are given in the instructions with
the drum dial 50 they need not be repeated.
The condenser C1 should be so mounted
that its stator plates clear the side of the
theostat R1 by about 3/16-inch. The cor
denser €2 should be mounted so the frame
Is % lnch from the ide of the shicld

The Toca
since
insulated from the dun
d to the “B490"

nected fra
may be insulated from L
shield by using a_thin piece of varnished
ire tape; or two or
rafined paper may be us
e Toles Tn_the. shield bottom sheuld be
quite large and the hole through the insu-
lating
serews.
o ch_which the, ahaft gossy should be
large enough to clear the shaft by 1/16-
nch unless @ short. plece of hakelite shaft
is available.
fter €2 has been mountd a test may
frame to the shield hy
using h a voltmeter, head-set
or speaker. There should be no “c
or deflection of the voltmeter.
Mhe sockets and by.pass condeners mzy
then he mounted. ould e
sddtred i e T
should e threaded through the hole
in'the shield, after which.the s mounting
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serted. The two machine
serews on (hc sclderti 1o should be re-
moved, ent the possibility of one’s
fouching the shield Horton

serews may be

RUNNING THE LEADS

Flexible rubber-covered used
throughout for the v "This, together
with the use of “bee” or direct-line wiring
and cabled battery leads, makes the wiring

I

to the terminals which are diff
with a soldering iron after the
is mounted. The gridleak mount is an
[ ter it has been screwed
i place the lends may be cut to the proper
length and soldered Yo the grid condenser
angl to the filament terminal. If a 201A-
type detector is to be used the filament con-
nection of.the leak shonld b made to tie
SA4" terminal. Tf the 20
it should be connected to R
winal.
e wiring should progress with a view
n

it

g

makes it possible to solder the leads to -

coils and other parts more casily.

After the wiring in both shiclded com-
ts has been completed the three

AT, transtormers. (T3, T2 and T, the

AF. sockets (V3 and V4), an

ites (A1, A2 and AB) should b nted
The left-hand shield should have five long
leads, which are to be connected externall
They are the following: “
goes to the eable terminal; aerial lead fro
the primary of L1, which goes to the
ding post; plate rom V1, which
goes to the stator of een-grid lead,
Shich 1s attached to the 4G terminal of
V1 and goes to the “B-45” terminal (blue)
on the cable connector, and the “A” lead,
which goes to the red cable terminal.

The rightrhand ahild should have the
following_externa one from the
Sio plater ot it Ca to the. thoke

“A-+" battery lead, which goes to Al
(m the right-hand side of the detector
shlld and ot shllle 158 pletices) from
fhe cioke T8I0 GERALE &
cable connector; and that w acros
o, 54 otbie ahetntat s the stator
plates of C2 with the “P” terminal of V1.

After these leads have been (huku\ the
audio-frequency amplifier may be wired.
The bottom leads {0 the cable terminal
should be wired st to, simplity the sl

2

.
'u\m ample room on the baseboard
the use of any type of audio-
amplification. 1f the constructor
prefess puh-pull ‘Shmiiestion & pale-of
push-pull transformers may be substituted
for T2 and T3, and another socket and
amperite added.

The amperite used in the last stage will
depend on the power tube. The 1A type
should be used for all Y-ampere and the

2 type for all Y-ampere tubes.

OPERATION

To place the receiver in operation, con-
nect the two “A” hattery leads to the cable.
Tnsert the 222-type tube in V1, 201A tubes
in (unless a special detector is
used in V2), and the power. tube in Vi.
The flament switch (R1-Sw) should break
the connection to all the filaments and

2 and V:
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OPERATION!

HE Type 440-A Transformer illustrated is
designed for use on 105-125 V. (50-60 cycle)

A. C., and is rated at 65 watts. The following
voltages and currents are available:
2 Volts. . 10 Amperes
b st 5 N
For s .2.5 i/
ISl | bl s,

Type 440-A Transformer
Price—$10.00°

The use of this transformer, together with the new A. C. tubes, and a
dependable plate supply unit such as the General Radio type 445
Plate Supply and Grid Bias Unit, makes the conversion of a battery-
operated receiver into one operated from the light socket very simple.
If you do not care to undertake this change yourself, go to your
community set builder. He is well qualified to serve you.

GENERAL RADIO CO.

Write for Bulletin No. 929

30"STATE STREET AMBRIDGE, MASS.

no
more
batteries

FHE set owner can now electrify his own
set—ina most economical way.
it yourself! This book will show you how!

HOW TO ELECTRIFY YOUR RADIO

Good, clear, understandable English, with detailed instructions
to build the eliminator. It discusses the first principles of wave
rectification; gives reasons why the electric set is coming to
stay; and specifies parts necessary to construct the eliminator.
Many illustrations showing various eliminators and parts
Splendid two-color cover—6 x 9 inches.

ON Al
NEWSSTANDS

SET

Get it from the newsstand, or write direct

CONSRAD CO., INC., 230 Fifth Avenue, New York City

LEARN THE CODE AT HOME |

it
bl S dor '3
A ‘r e e
S . o i Univetie, Coleee,
S

and Gc for Cataloo.
THE oMNlGRAPH MFG. C 5 HUDSON STREET, NEW YORK CITY

0. 1
Sot oten a Radio Phore set and don't knoto the code—sore are missing most of e fun

Tasare your copy reaching you each month, Subscribe fo Radlo News—2.50 a year
Experimenter Publishing Co., 230 Fifth Avenue, N. Y. C.
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Gonner
Gabinets
REDUGED,

Entire factory stock of Conner Conven-
ient Cabinets now being closed out at

25%

REDUCTION
Pices NOW
$§2625 0 $74.75

ilascratons,
A Conner Cabinetassembles every detail
of your receiving set, batteries and

iceif you act quick:
o iluscescions. and

S bargin pr
ly. Write today
details.

Conner Rapio Casiner Co.
New Albany, Indiana

"m!'l@mémih%;

Professineal St Buldurs

il
« have in .wL complete parts for
e pem THINAN IS Jesred

2 our and

detays, B suhlmuumu
= WALTER ROWAN

attery Supply Co.
Dept. N, 227 N, Peoris St Chicas

should go with
every Radio!

It conesrod with o

o
B Rorctiion ‘ot
: A. S
Hanking o 250
ALL ABOUT RADIO PARTS
535 x 735 tnches, flly Hustated
Gl fram o st o e
IE, CONSRAD COMPANY, INC.
TR e “New Yoru T

This handy book

should control the brilliancy of the 222-type
tube. If the rheostat seems to work g
iy complete the battery connec
The sl Jnlkial #pirkbr dbe Jhlue. and
yellow leads is due to the current which
condensers. There

the by-pass

tithat o the (yEllow. 1daA
should be connccted o’ the D00
minal instead of the “B—

Connect the 1erml ground and - loud
speaker and tune in a local station.  1f the
aulte Jongthe- position ot thg
primary of L1 should be adjusted by turo}
ing the primary serew

all hole in the top of the sln(-ld)
near the top of the

primacy domtathe adjusted so that it is
the secondary

e e Lh.mgrd
so that all of the primary, instead of half
of it, is used. The adjustment of the pri-

art #L dtpaid of (b} ety und
sensitivity wanted. e _adjusted,
while Tisiening to o station, sl L okl
sived selectivity is obtained on the left-
hand drum.

The vighthand druny will be found-to
tune broad he reasons previously
mentioned. To »lmrpen xp 1 crcult, the

Radio News for March, 1928

generation control must be  adjusted.
Turn the rotor of the midget condenser
(C3) untif the plates are fully meshed.
Set the rofor knob with the arrow pointing
downward, so that this position may be
determined after the shicld top is replaced.
Set both drums at 100 and adjust the re-
generation or lickler coll, just as the pri-
v coil was adjusted, until the set he-
to make a b e or otherwise
o s et ng.
When short-wave stations are tuned in
it il be found Bt the capaciy of the
et condenser must be decreased to
Stop oselliations.
The tuning is done as follows: move hoth
s, hem he same relative
Fostiois sud with about the sume setting.
When a statio: is found, tune the it
WA etm, whick shouid be g
until maximum intensity e
should be done with the volume control in
the “on” position; that is, with no resistan
in the rheostat cireuit. If the

e is moderate.
and_gradually

idget con-

denser €3 (make the ]\hlu intermesh more
completely). Tt will be at the

setting of the drum must he changed slight],
to secure maxinun. volune, and that the
ing becomes sharper. e regenera-
08T ool T Earme oo far, the quality
becomes poor and there is a piercing whistie

LIST OF PARTS

S

oL ] W oF AR

NANUFACTURER %

ECEE

- paper tnsulation)

s tomsration)

Ty

Tu 2 orse
» Toxirg tr5e
Douie b5 2 3 T us

)
3

= 3x3/ix/s ina o
& Inainind I DD

'NUMBERS IN LAST COLUNN REFER TO CODE NUMBERS BELOW.

o, Toaorsertad
Lol Recsri Ve, fomars—
il it

FIGURES IN THE FIRST COLUMY OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
"USED, IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

s e

e e S
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which varies in frequency as the drum is
rotated. At some intermediate position
good volume may
loss in the quali
The selectivity of the detector cireuit,
in all such circuit arrangements, scems
particularly poor because no other tuning
control is operated from the same drum.
If another tuned cireuit were operated

of the reproduction.

the “apparent” selectivity would be much
better; although the actual selectivity might
be the same. The important measure of
selectivity is the distance to which all fre-
quency controls must be moved in unison
{o tune out a station; this gives & measire
of the over-all selectivity

In this receiver the
and selectivity are quite b
be controlled largely by the regenera
control. In adjusting the receiver both
controls should be rotated together, before

gene
ling may be decreased as explained before,
Both the selectivity and the
may be increased when this is necessary
employing the 200A-type
this may be used with an “A.
with the filament end of the leak connected
to this terminal. This greatly increases the
grid-to-filament resistance of the detector
tube and results in sharper tuning and in-
creased sensitivity.

The All-EIcctric Everyman
Four
(Continued from page 1026)

s i of weak signals is ser
ously affected. The employment of 227
type tubes in the R.F. detector and first
dio stages is the most certain method of
forastaling thls troutle As the diagram
most radio experimenters

indicates, an

know, t J\]vl has a five-prong base,
thus requiring a special socket to corre-
spon¢

The standard 17l-type power tube is

secommended for Thalaat dudio jetagts al
though a 112-type semi-power tube may be

¢ the desired 180 volts for the first men-
tioned tube

‘Although the operation of these new A.C.
tubes may not be thoroughly understood
adio builder, there is noth-
ing about them that need cause uncertaint
The grids and plates are connected in the
same. manner as in ordinary tubes. The
exthods: Symecton g gkt out thioush
the sotket: in- {he el cw ried
direct to the “CX” terminal. ‘The heater
R et e
e

former
braided, throughout their length, in order
to keep the hum at its lowest value.

n o sct as simple as the “Everyman

made in the proper order the completed
receiver must of necessity function prop
erly

OPERATING THE RE

SIVER

The operation of the sct is as simple as
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Let us Send You
quis BOOk/

Manufacturers of the Finest Electrical
Radio Sets Use Mershon Condensers!

You, too, will find the Mershon invaluable.
than paper condensers, and less expensive.

More efficient.

For “B" Eliminators, Power Supply and Filter Circuits, nothing
S e A Mstnn Cordenser, (whictils solt
healing, absolutely unaffected by weather conditions, and

an extremely high capacity in an extremely small space.

- Let us send you our ne k,

show ook-ups and explaining
- St el oA e 4
- the Mershon in the field of modern
5 radio. Address Department 18

',
l",,
#s. THE AMRAD CORPORATION .4®)
Medford Hillside”

T Mass. Powes Caost,
g Cairman o he Biav

TR AR
R e R T

£t
j sident
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90 Volt Power
: $12.75

* Unit :

‘Hums, line noises, eto.

itvely fmpossible vith
thia now advanced unit, P in and 1o

in ‘and forge

ity S et €011 o Wit 1of y e

T ieratire uvﬁamm, e

B. HAWLEY SMITH
S.

4 Wa

n Ave.

NOW_—

A Single Drum Dial
i Na e Lt o

— ree Rotation—easy
attachment and the Velvet Vernier
ty.—Just ‘ask your dealer for

NAT AL

TYPE SD ILLUMINATED VELVET VERNIER DIAL
NATIONAL COMPANY, Inc,, Malden, Mass.
WA READY, President
e et

.
Conis B

win Wil not. burn ot
farceions ohe gt im0y
usraatoed " o
Ny
301 Unit sion
FEin! e e 108
abls Staa. 100
Oe complete. Seos
Por TR Vibor Séaa wid .0
eaters Weite
FRANK W.

WoOD
2100 Gale St.. Indianapolis, Ind.

New York
66 Comttandt se.

Wieess o Morso—at home i
7 o TELEPLEX

Eon Aiusics, Py
ity woras s any o St Avul el e
B T gt e N
Té Careiandt St New York, N. Y.
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Drilling details of the front of th

the circuit itself. Attach the acrial post
0 an aerial at least 60 feet one of
125-foot length should be even better. Use
the custemary groribi) Bgectos il fave
that it is a good one. Attach the “B” power
unit to the proper terminals. Do the same
with the “C” battery taps. Plug the A.C.

e All-Electric Everyman Four.

transformer into a nearby light socket and
turn uy two rheostats about half way.
The tubes will light dimly and no sound
will come from the speaker for about 45
seconds. Do not attempt to tune in a sta-
tion for at least this length of time. A
low hum coming from the speaker will first

LIST OF

PARTS

1 pormten Tomiasion
pasica s

T e e
0% s Taseraias e 1o
bix o

THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PAI
USED N THE ORIGINAL EQUIPNENT DESCRIRED HERE: e

SO [ten|  NAME OF PART e I
Toriavie peimery (apeerel] =
s Grosten) (v
PN O
T o,
Chotasenienser 120 5,18,
3.2 i
e s
3 1 preto, 30 mr, 2,1 e
T 33 o [t
3 2fs o s
i e s :
5 rerze .
s i e s
2 0 b s 7
S tocire i : e
S e DR P
) 5213 3/2 tno T %
3 2hs 0 s 6 tua « 3
[ Terster daie =
[ (e ECFTFy T s
1 comection wirs 15,5 S i
J—r T [l 9,30
it st | 35 vk i S vt o 3 (s, H
o Somr i 51 32,35,61,00 4ot 155 T g5 Tora-made o7 i
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b 3 Belin heaisctucios Fomsans
P Fineris et
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be noticeds but, as the tubes heat to their
proper temperature, this hum will gradually
disappear.

Finally, when the 45 seconds have clapsed,
otate the teo tuning WL approximately
50 on their the antenna coils at
s e <m~‘.mm
against the sccondary). Now
two condensers C1 and C2. simultancously
back and forth until a station is heard. If
the station comes squeal alter the
setting of the neutralizin
which is also the regeneration control. A
point wil doal be. fous
statio
dightly © get squarel
wave, and regulate the vol
the antenna couple
of advice, turn the filaments of the 4
tubes as low as possible without losing si
nal strength.  This will help tremendously
in_petting your money’s worth from the
tubes.

Since the filament of the power tube V4
sl is Sporkedl diveck FRUSECRRDE o
tap, it is necessa o switch off the
current from the 1.gm Sockat it Yo
perlod of listening-in Is over

e the proper heating temperature of
the A.C. tubes hos been worked out, through
not be

Gor cnirey. M u o
o oA igaeia s et B b
that the voltage being
suppli e dropped below a
point where the heaters are suffciently sup-
plied. A slight touch on one or both rheo-
stats then becomes essential.

An Emergency Repair of a
Burnt-Out Transformer
HE primar udio-frequency trans-
formers sometimes burn out when the
plite circuit is opened suddenly. In cases
this, possibly the best method for re-

pairing the damage is to obtain a new trans-
former and to be more carcful in the future.
However, if a variable high resistor, of ap-

tely 500,000 ohms maximum, is con-

proxima
nected across the primary terminals of the
broken transformer, this stage may he con-
verted into a resistance-coupled amplifier,
and the set may be used in this manner
until the new transformer re

Station
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Radio’s Finest Book of Hookups

HAT miore could you use today. 64 pages, illus-
ask?—150 of the very trated. Large size, 6 x 9 in.

Don’t miss this opportunity
—All Radio and news dealers
have fresh copies Now. If
there is no dealer near you
ot, enclosing 2

finest, selected hookups most
popular today. Each one
completelyexplainedandfully
illustrated so that a complete
receiver can be constructed
from the information. No
out-of-date hookups—all the
finest and best in common

THE
If your dealer cannot supply you, write direct

THE CONSRAD CO., INC., 230 Fifth Ave., New York City

COPY




Now!

Handibos
ngmm,,»
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Practical

Radio

Advice
for all!

Set Construction—The New Shielded
LR4, The Loftin-White Constant-
Coupled Receiver, The Radio News
Batteryless Receiver, Superhetero-
dynes, Neutrodynes, dozens of cir-
cails of all sorfs, with diagrams and
complete instructions for building.
Construction of batteries.
Construction of Loudspeakers—
from ship model to 36-in. cone type.
The construction of anything in
Radio—from dials to wave traps—
the most modern metho
Radio Helps of vy sor, con-
cerning every radio t—Trans-

to Install Radio Equipment Per-
manently, etc., etc., etc.

Radio News
Amateurs’ Handibook
116 pages—fully illustrated

It took Radio News fo put this in-
saluable Radio Book before the public.
It contains a series of selected articles
from Radio News, by the most
eminent of Radio Experts.

25¢

SOLD EVERYWHERE

If your dealer has none on hand
write directly to

EXPER]MENTER PUB. CO., INC.
Fifth Avenue New York City

Australian Broadcast Stations

By Raymond M. Bell and
E. R. Midgley

INCE  reception of the Australian
Droadeast stations has hecome possible
L PR S
interest in_them has been aroused. One of
Mg esting fuctors is the differ-

ne

York. Alllmu;,h e AnWealler siabiods con

be received any month in the year, March

and October seem ou be the best month
The statio s e divided into

two classes; X aioas 360

nue from the license fees charged all own-

cts. Cl

ers of receiving B stations are
not so favored. The list is as follows:
cLass A
Meters Wots
arc 57" s000
8L 353 so00
L6 S i
38R Melbourne. Sis 5000
406 Brisbanc. . 388 5000
SCL Adelaide. .. 395 5000
OWF Perth.....| 125 3000
2L Habat. 535 3000

ASSB

2GR Sydney. 3000
2KV Syaney. 1500
20W Sydney. 500
MK Bathurdt 250
2UE Sydney. 250
2BE  Sydn i00
2HD Newcastic 100
DB Melbourne 500
3UZ  Melbourne i00
100

4 1000

500

8LO is the most popular Australian sta-
e i
~zm easily in third posi AlL other
. iy it 3D and
SUB the best of the T class, This Is the
shifinii ol RS aatiitiee o
pE e r)
are very good on long distance
pears to be received better in the l mled
States and Canada, while 3LO is p
Yuadues e witnigy s 55 hotde
the record, ha o DRk p i L
- el Annga 1QG
is good on long distance.

Crystal reception, still common in Aus-
tralia, is good up to 200 miles from each

Radio

ews for March, 1928

station, depending on weather conditions
2FC and 2BL commence broad-
Chsting oomh i & Ol LW e
continue with a il 1150 p. m.
QrberciA statons commence ot i (1o)
ie). An Australian station rated at 5,000
watts has_an omput Satg e
(L 8)-

T i A e
z\,m, SXAF, WLW, 210, Berlin, Parls,
and Davent:

Among the stations received in Australia,
besides New Zealand and Uy mlc(l St
o K 860,

n; TCA 370, TBY it md..., and
Romio:Manila KZROM &

Outstanding amateurs in Australia are
3BY, 38W, 3EF, 3BU, ‘all in Melbourne,
and 7UX, in Hobart. Thes¢ experimenters
broadeast on 200-300 meters.

The hest New Zealand stations are:

Meters Watts
Qushland 333 500

lington. 20
YA Chiristchurch. . 306 s00
pri

4VA] Dunedin. .

N dlimen s AT g B New
Zealand s 500 miles east of Aus-
mlm, el o b o e

A elhlae (g hal oo hour laker Un i thap
Eastern Australia; Perth is two hours later.
All the other stations are, as stated, 15
hours ahead of New York's Eastern Stand-
ard '

o e O

A Good Position for the
Volume Control

t is often found, when receiving sets
incorporat wer tubes are used for
local rece .
The usual me
to turn down the filament current on one
or more of the tubes in the set; but, this
e o b LT
tone.  Possibly

Cntealing ‘the volur
quality is the utiliation o v’ farly high
resistor in the plate lead of the last R.F.
tabes. This: mkthis riteoly e woluie’ef-
fectively without introducing any noticeable
distortion.

have never tuned a
radio at its best unless
you have tuned the

UPER-HILODYNE

A new basic circuit_employing nine tul
it e R K £

seclimed cire

WANTED

TR TR oo
o .’L.u omuuﬁm Tty w‘"“ G
ol

.

World's latest—most.
PE) mmuw radically new—much
Tor custom st builders.

e et s o =
Yot ey crma
sl il

POTTER PRODUCTS CORP.
245 Fifth Avenue, New York City
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The Pacent Distant-Signal Amplifier

(Continued from page 1033)

ilustrations accompanying this article give
proof of the compactriess and simpl
the entire unit.

reful_attention shn“l(\ be paid to the
bl ube in the circ

a5 to the layou

mlt detals suc

requi
o i e speaker be
Dlace: I back f fhe smplidesy aud 10
suppress the tendency of the tube to howl
slightly. Tt further provides protection for
the tube against shocks which might result
in the filament touching the inner grid and
burning out.

The shield consists of the lower part of
al heverage shaker purchased at the

ten-cent store. It serves the purpose ad-
mirably and costs only a dime. It is held
in place over the 2 1 means of

short studs, secured to r
i L A e

gl brackets
al panel.

CONSTRUCTION OF AMPLIFIER

i t and mount the parts as shown
in the illustration. Pay particular atten-
tion to the matter of hattery voltages ind

cated in the schematic diagram. The bias
on the 222-type tube is about % of a volt
when about 27 volts i applied o the con-
d. The control g

ch is brought ot to the
in this ottt o uacd
. iled
Elinitioik ot U Nasciiin e Dogts 800
and 607 of Raomo Naws for February, and

page 763 of Rano News for Jan

This %-volt bias is secured by means of
the pntentuu\whr placed in the filament
lead of the 222-type tube and connected as
shown in the schematic diagram. A slight
change is necessary in the 30-ohm rheostat

BRASS PIN
SOLDERED

BRACKET

/
MAKE TWo
SLOTS FOR
BRACKET PINS
~SHIELD FOR TUBE Vi~
DIMENSIONS SHOWN,

OF ‘AN ALUMINUM. BEVERAGE SE
SHAKER, WHICH CAN BE PURCHASED.

o aluminun shaker, such o tha shown abose,
xh for

o haged priga
i or the seteencanss duve!

(R1) to adapt it for The arm
is the separate connection and the two ends
of the resistance strip have been brought
out on separate screws, one of which leads

LIST OF

PARTS

oL NAME OF PART.

REARKS

SANUEACTURER &

s

FIEETRINTS

(Conmictad an auteforsar)

FOEDETRDNTY

TheKit complately assembled with
metal cover in place. Operates on}
105120 volts AC, 50 o5 cycles.

Knapp A POWER KIT

o expensive short lived AC Tubes, no
troublesome re-viring, no ansoying fium.
Increase instead of decrease the efii cy
of your set, 10 waiting -« the Knapp
instantly at \he

This absolutely dey “A% Power is uot {n
any way a battery combination . . - not
something to i batter,

s the most efﬁcmn ™ Battery Erimina

“A" current to any set usi

volt tabes, regardiess of mumber.
Magic Sllence

So silent is Knapp “A” Power, that

onplace & pai of head phonés direstly

across the output and not be able 1o detect

a hum. This s made le by the
eficient Knapp filter system, e
Zoversized chokes and 2 condensersof 1500

mierofarads each, A new discovery makes
T mesing. capacitics possible in the
small space of 2x2x8 inches
bsolutely D:
hero g not o 0rop of malate i this shrolne
e e that ot dron oF
o vemaine e migie, faly patentd, oldy
e ol G
o clectiaiytie

iihes
* othing o gt out of onder. " Nothing ihat

et 375 e

a1,20,8,31
2

o,

[P

e

FEATRD
13,325

5 [o,m,15

NUMBERS N

Dot Mo vy
o bmtasiearn. corasay

LAST COLUMN REFER TO CODE NUMBERS BELOW.

XTHE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE A s
USED IN THE ORIGINAL EQUIPWENT DESCRIED HERE. 1 ' T

1f an Hour
e AR iFan ows ok yor FeCeINS b yon oot
havelt n operstion. Tie parts eem 1o tall .;th.
suppled, cven (0 the Lcrewe, wire, dfile
andmetalcover. 1t s &0 complete, that even a;
from e samo. switeh. x seen such
shmple instruction

The Knapp 44" Kit s s0 cuslly assembled,
o ariing an
1-mpphcdm|\m0.u“l!"l‘lu:mnurm-yh ‘operate “'“ﬁ
Big Exelts 16

{oday, before it s too ate

Knapp Electric lhrpmnun
Port Chester, N. Y.

| M paviow. P, Pres.
e S
311 Fox Jsland Koad,
Port Choster, N
Send me complete information e Kuapp

S0 Povcer i aad your Special incount. 10
Eaflders

gt e e ST




NOW!—Lowest-Pri
Quality Tube
Eliminator - -

flne 1021 Perbend endcaane
Wﬂ; tar ous larmmu,s,ﬁmlmhu: Complete,
e ““m“ Bl Ictiig
Reach of Al Long Life Perfected

e
»o : prlon. T
Fofmaniiin: Dot et | oo S

o
i

PR o8
S5 paar o | No_Liguins
Stipment il by mad, upon re- OR ACIDS
Simr e st 1
B i
Wul'be ehaded Srae todws;” # 30 Days’ Trial

E!SRBENDELECTRIC COMPANY

WEST SUPERIOR STRE CHICAGO, 1LL.

Natursl Tone

frame and metal base,

e hished i reh

Sl o air-Cishion cartor
Sandard package of 6.

TRICE: Wi for Othér Special Barpains Now io

SPIEGEL WADio, COMPARY

135 Liberty Strsat Vor et .. A

TERMS: 3 Besant

37 Bl USSP oraer

;loo WILL SAVE YOUR

as cond. Seud dollar
tin"NOWH

CRAFTSMAN RADIO PRODUCTS

9 Orchard St. Tewuk 3.1, |

Balkite

Radio Power Units

_Fansteel ProductsCo., Inc., North Chicago, k.

Ser BUILDERS istoom

e 1028 ooy s 1t 15,

8 o, Cxrlg o LS

B e

e A 2 S
S

BT N etr
5. Chicage) USA.

to the filawent, the other to the battery
The arm connects to the “F—" point of
the input transformer.

With the 80-chum, theostat R1In the
ment leg, the voltage applied to th

i of solder.
trip required to secure
pr il G il B h
a potential about 0.3 of a volt
Bt it bkt . e fnb sl hte
decreasing its efficien
t.

Tows
without material
the amplifier

The aijustment an the potentiometer is
made with the knob in the center of the
baseboard, on top, between 1Bt B
ant to save much time and
entation will do well to follow to
the letter, directions in regard to the am-
plifier. Inductance values in transformers
arc highly important; so are voltages; s
1s Jayout 0t pastn. The B-txe tube. fan
in exccllent fushion:and the best ar-
ent is shown here. Many hours of
conscientious laboratory work have gone
into the development of this new

cent beverage ik

MOUNTING AND WIRING PARTS

From the drawings and d s accom-
punylng i arbide ¢ s \vv easy for
the builder to construct an amplifie
will immediately duplicate the re:
cured with the or\plml T layo
in the drawings is compact, yet
b hish salls fon o dificutt ox lutrioate
ng. 1f this placement of apparatus
nd g lan is followed, th
top of the completed amplifier will be quite
ing.

frec from

On top of the horizontal panel mount the
three transformers, the two input typ
g de ot RS
o the cight hinding posts foe
et ious; wor. convenibate kL
£ these may, be momnted in the wrder
indicated in the dras

TV Ttk Wuiekels shpwt mear the
front of the fud, through which u bole
154 inches in diamet drilled for each
sonksty and Yhe AGERED 15 ToLLIBE o e
under side of the panel, e cushioned
receptacle coming ahout flush with the top.

SHIELD 1S NECESSARY

The builder should not regard the shield
over the 222 type tube as a useless novelty
in any sense of the word. Its use is abs
Iutely imperative; for, without it, whe
amplifier is operated there b
stray howls which
¢ to the lack of a shield over the
The shield shown in the
akes about us bandy a one as you

s dime at any five-
s the work just
s well as a more expensive one.

The potentiometer, R1, mounts between
the two tube sockets and on a line with
them. The position of the two fixed re-
sistors RS and R2 is clearly indicated.
allow satisfactory mounting of parts

feet, one at ench comer.
also puts a nice finishing touch to the whole
job ma, since the amplifier is not very
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ey, hélpa to keep. it from alipping or
a slippery surf

Mot the e e panel exactly
as shown in the pictorial sketch of this part
of the assembly. With the arrangement
shown, the wiring can be readily kept short
and direct, the finished job a very neat
and . workmanlike one. Flexible rubber-
covered wire will be found excellent for the
actual work of connecting the various parts.

POINTERS ON OPERATION

While 22 volts and 135 volts are shown
x the inner grid and the plte, respec-
tively, voltages of 45 and 1 also be
used, if desired,

By using a higher value of grid leak (1
to 2 megohms) and allowing distortion in
the last tube, due to the large signal volt-
age built up, and the 1 of the grid

function of the grid leak of
ype tube. When ms i  al-
\ﬂwmg bl effct of the nce
used 0 the plate civeditof the 225-type
tube to come into play, the signal voltage
Teema e i e AllowABIL g
voltage swing of the 171-type tube.

o Mhe whole it is controlled by the in
of the coupling it and the value
e “grid ek, which e shunt ci
cuit for the choke.

While if necessary,
25,000 ohms may be uaed for grid lesk ith
good volume and ton s better to em-
Blog & leale at of loaik Thbovechtes 11
time lag seems great, due to using a large
value of resist
b patly pvercime b fucressh

s from a normal of 45 to about 60 volts.

=

a value as loy

The ¢Screen-Grid” Tube

HE new fourclctrode va
severa
s issuc, and which was designated in the

new

January and Febru
Nuws as the “shiclded-grid” tube,
ter D as the “sereen-

§- 9 ittt colasna of 1
L s L A T
d\.nm N becn e sanjest of mach.
{545 Fdino N G mnd i,
opinions were expressed by the m
o the cditortal SaF. | The term “screcn
£rid" was finally chosen because the leading
re o m and mar-
“Sercening” In Dritsh. radio par-
lance, is the equivalent of “shielding.”
Readers are advised that in other publi-
catlon they may g this sins tube referre]
the “screened-grid,” “shicld-grid,”
“Aiclded-grids sshiddoplate” or “shicided-
plate” tube.

FOR SAFETY’S SAKE

Some experimenters
outs of the

ntly by con-

8 i o e

tact between the
Before putting a new tube of this type into

service, it is d idea to test all the
contact pins in relation to each other with
a six-volt battery. The flament should light
only when the hattery wires are touched to
the filament pins. I any other connection
flashes the filament or if there is a cireuit
between the screen grid and the control grid
or the plate, the tube is defective.
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The Girl on the Cover -
Caroline Andrews

F a canvass of all the female artists on
el mrterands, 1 s diobteal whether
one would find a more popular or
distinguished voice than that of Caniine
the “Lark’ of Major Bowes'
-‘n\p.mx Fanily? which broudeasts every
Sunday evening through the \
Andrews has a d hngmslnd musi-
cal carcer to her credit, bonstin
tion with such nationally-prominent o
e DeKoven Opera COIII])A\I
Opera Company, St.
Muni eraCompany,
cently, with v Shmienaly
£ =l “hacksta

n\ Indelphia

her mother was singing. She used a ward-
for.n stage and sang the ewel
: ? and the Rose
delight of he adu
members of the company. It was when the
late Reginald DeKoven engaged her for his
owiuperk gty o fevale of bis fumods
s S L that
ndrews reached the rank of prima
donna, singing the soubrette role with sen-
sational success from coast to coast. Then,
§ i e e in
pany composed of Chicago and Metro-
ellian, Grand{Ophintstacs, M
Hivided the honors vuith Florends
and Ricardo Martin in “Carmen.
The millions of radio fans who listen-in
on the Capitol “Family” look forward to
the weekly appearances of Miss Andre
whose glorious coloratura soprano is equally
whether heard in an_ambitiou:
aria or a simple, lovely ballad or
folk-song.

& Andrews
Easton

A SLIGHT DIFFERENCE
“Ts your neghbor's set portabier”
“No, insupportable:

—Gleason Pease.

Axx
Texxn

Australian Short Waves

MERICAN short waves have heen re-
A broadeast in Australia frequently, and
receily the compliment was returned at
Schencetady. Both Sydney and Melbourne
put. frequent Lot v on the
short waves. Melbourne's 3LO  transmits
o i i
esponding to 1:30 t
s, Knsters. Standard Time) and will he
lad of reports from listen

Sun-

Japanese Aerial Radio
UBLIC telephone and telegraph serviee
ow available from the Japanese air-
whose call letters are
her name, and whose transmitter operates
on the standard 600 and 900 meters. This
s the first such service in Japan, if not in
o i e bty e Nip-
pon Koku Kabushiki Kwaisha, or Japanese
Aviation Co., Ltd—1. Yamada.

Much Hem Liberated in
Units

HEN rectiier tubes of some larger
types are used

y a good plan, in =i
Cakh ' lith.n e oF Sobeaton hetween
the tubes and the otler Syprytud i the
power unit to prevent dam: The im-
portance of ventilating slppn‘ut\\s ies
enerating such a quantity of is
apparent.

“Microphonic” Noises
SRY often in amplif s where
e e e
noticed in the loud speaker, which is not
changed by adjustments of the receiver.
If this happens the tubes are said to he
“microphonic:” This condition can usually

oving

are on the market at present several types
of shock-proof sockets which are heipful
PR A il ropioulE rbying. To
changing tubes in the sockets is also help-
ful in some cases.

Pepping Up the Veteran
Radio Tubes

I\Il LE and efiicient method of re-
nat]

2 tubes which have “gone

ek

Silicls 5 ot heis Alasionts up to nor-
mal brilliancy and then to reverse the polar-
ity of the “B” battery, connecting its posi-
tive terminal to “A and its negative to
the lead which is normally connected to the
“B". The tubes should he left connected
in this manner for a full hours the filament
current should then be turned down to the
lowest point and left this way for another
half hour.

I cases where: the tubes are unusually
poor, the treatment may have to be repeated.
After the tubes have been e ispe
off, the batteries should he connected in
their correct manner. It should be borne

pes of tubes are not
usenation; such are the |
2004, and certain power tubes. |
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MAacNavox

R500 Unit

Dynamic
Power Speaker

and power amplifier
combination

'HE wonderful Magnavox Dynamic
Speaker, with a matched power
unit, self-contained on steel frame, is
ready for installation in any radio set
or phonograph cabinet having space
available of 14 in. wide and 12 in. high.

Power unit for 105-125 volts 60-cycle
A. C. supply. Requires one 316B type
rectifying tube and one 310 or 210 type
amplifying tube. Can replace last
audio tube of set or use all tubes of the
set. For use with phonograph electrical
pickup head; two additional audio
stages recommended between pickup
and R500 unit.

Only the dynamic type of speaker can
bring out the full qualities of repro-
duction demanded today. With this
carcfully matched power unit the com-
bination s the highest grade of radio
device. Price $120 for complete unit
less tubes.  Write for speaker bulletin.

LOBOY MODEL
R300 Unit in handsom
cabinet, finiahed in rich
g Entic brogn e
$165.00, Tess
b

Loboy
Cabinet

The Magnavox Company
Oakland, California
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That British Sense of Humor
ST sbout (1 M et ot seeni o L.
ould put in the hands of a boy or
P e one of these swing-
ng-coit play serial 68airs? says Thermiot,
RGP (T e
B. B. catters _these abroad,
stamps it it 314" offclat el teisun
that they are the goods

Fonled aves g hncrel
catealls, chirps, squeak
moans that in_some lo(um\es accompany

ons”  Pausing

‘tolerated for a moment in America.”

Manchuria to Germany

HE longest regulae sadiophonic s

I ice which ha n established, is
sEpoitel In(ERE: stabe Deleibor tud ber
tween Mukden and Berlin, according to the
news bulletin of the Department of Com-
merce. It does not appear whether this is
a single span by radio, or whether there
are links of land lines.

Short Waves in a Mine
HILE experience with short waves
faik | Bt thoee wiflex e moters
are abdorbed Byithe ground, so that cone
‘munication oint of visibility is
almost. xmp«vsslhle, an Indian experimenter
will test them between the ground and the
workings of a coal mine near Calcutta, in
the opes of perfecting u means of com-
un between the surface and points

ke =

What's in a Name?
A i
between a_“journal

paper man” Perhaps
ERS s e ikt figaeiniod
Melbourne, Australia, station that e
who describe S\purtlng and other events in
s adio, be
known as aphers” Whether they

will abovo or bencSti ainousedey 4
not stateds but it will doubtless be & moot
point.

If and When

The Atlanta Constitution wonders whether
a radio announcer, when he sa prayers,
asks the Good Lord, from foree of Balit to
“please st > Probably he does, and
also pnhlch suggests‘ if the Lord likes his
er, “to write or wire in and say
s0/"—IWashington Post.

For DX Listeners

HE Australian station 4QG, Brisbane,

announces “Australia” after its cal
létters, for the benefit of listeners in Amer-
ica and elsewhere who may be tuning s..
As the rt:

adcasts in America increases, a smnh\r
pnmutmn may be desirable in this country.

Short-Wave Radiophony
TATION WND, Ocean Towr N
Jersey, supersedes 2XG as a cal ll "This

n is i’ transatlantic communication
on 1388 and 46.48 meters.

Presidential Sta

The adio_station aboard the Presidents

yacht, the Mayflower, has the call letters
NIV

Day vs. Night Reception
that long-wave
Slgtall Bolhifrom st
1 those o ree
il e’ v st isorizee . 1007
e
near its maximum) than 23, when it
was at its minimum, according to Dr. L. W.
Austs s 1. J. Wymore, of the Bu-
xéio of Standweas

On the other hand, Dr. Greenleaf W.
Pickard has' shown that at night, in the
broadeasting range, signals grow weake
when the number of sunspots increases.
Hence it appears that the effect of solar
actvlty on sigmals s reversed when day
gives place to night. orresponds_to
{he concinsiont of thelcairénte uf te el
Lihordtotiel it e gretic storak which
are known to be connected with sunspots,

R et vave signals at
Siate wa slightly strengthen them in_ the
aytime. The evidence regarding the in-
fiuence of magnetic storms and solar activ-
ity on ultra-short waves is somewhat con-
flicting.

I  is reasonably ¢

daylight
Stations and fro

Excuse Tt, Please!
HE cactus-lined earphones go to a
Dutch telephone operator for the prize
wrong-number stunt of the century. A resi-
dent of The Hague bicked up e phou

and asked for a numbe

according to Wirelen World.
B8 o R i B el bl
Mikiters ' hued « volee suring “Hallal)

05 e Ducch cmisalont Mcrool
“Hullo,” he inquired, “is this Amsterdam?”
is Ban-

The telephone operator had inadvertently
witched the subscriber to the input side
of the powerful radiotelephone station at
Elndioren, Holland, which sommunicates
points on the other
R
den?

ith Java and other
ide of the world.
jar a resident of Le

The Kilowatt as a Measure of Enthusiasm
ADIO statisticians who tr,

| b
res h W me

to work with t-hour.  According
to Arthur Williams, vice-president of the
New York Edison Company, New York
burned up $6000 worth of extra elcctrici

ast feal

Battle and siaying Up.to;read the mewepaper
S o el .mmmv
The extra load carried by
Gocratons 8 not Tl of el thime Wilock
the next mmning

Broadeasting in Russia
HERE are 56 hm“dcnsz sm.m,« in
the Union of Soviet Soci:

{f
Moscow and five in Petrograd. In senc
cards to these stations don't
to “Russia y will be

returned.

Praise from the Mast
ATt Hales vas progrosel o
radio until it is ahead of all the other
mations of the world, stated Senatore Gugli-
plmu Marconi on the occasion of his most
ecent visit to this country, early this winter.
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That Are Popular
With Set Builders

Nol affected by age, temperature
or humidity. Wil not deterorate in
service.

provides accurate plate

voltage oy
=

set. Enables operator to get the
best possible results with any tube.

less filament control for all tubes.
Try a Bradleystat on your next set.

Electric Controlling Apparatus

&)

MILWAUKEE, WISCONSIN
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PACENT
No. 322
Distance
Signal
Amplifier

Pacent Transformers plus
Pacent Cushion Sockets plus
CX322 or UX322 Shielded
Grid Tubes plus Pacent En-
gineering made possible the
design of the

DISTANCE SIGNAL
AMPLIFIER

Described in Radio News

Pacent Electric Co., Inc.
91 Seventh Ave. New York, N. Y.

CONTROL your AC TUBES!

JUS- CONNECT A

tubes must bo operated at

V.‘i’m oy o s
o Fonr i 40, connaced
iy o ortar. Yo oty

SRR Sl e vags ton e
e cina o sy A-C b And S for S350
Wl ety s s,

et ol
et g e e
ot e
amemcm ey s,

eTRuees 1 Vel by
285 North Sth Stree

~ s
nickeld shell.

‘World Broadcasting—A
Brmsh Proposal
. f‘ L‘,‘.l..ﬁf

inqui
etk “Hial auih mhocienn the pigs
of Wiraless Magazine (London) each month.

“T certainly thought so recent
read through a fa ing articie on this
important subject in an dmerican radio
periodical.”

(Modesty forbids us from naming the
soriter and the magazine: but the readers of
our September issue will probably guoss—
Eoro, Ravio News.

“The writer of the article I have in mind

Radio News for March, 1928

dow’t you think that we ought to be able to
with something of the sume kind from
the Atlantic?

et slowt i then?
for a double, treble, or some higher-ble
super. at Daventry which will tell
the whole world of the greatness of Brit
and the I Empir Ve have th
Rughy station as some kind of a start for
such a scheme,

“As an alternative, we might work out
our scheme in terms of beam transmissions

o, There ar

W

Shall we go in

lTuull ber

nd Egyp
ap of the world, it scems

SR e have, in the above-mentioned

beam transmissions, the basis of as fine

The Radio Engineer thaws out the gear at 28 days past April, North Polar Time.

suid that, when it comes to tellng the rest
of the world about the greatness of A
SRR R T e
great and important duty to fulfl

T provide fhe weidl Yith AudHsan
broadeast transmissions, this writer put for-
ward a plan for the erection of five super-
stations of immense power. Four of these
stations would be placed at the corners of
the United States, and these four corner
stations would work on the beam-transmis-

AN EMPIRE SCHEME
“If an American writer can put forward
such a fine scheme of world

seheme,fos bxga deasting o thagmbele ot
ould possibly be devised.

“Our North American beams could be
made to cover the whole of North America.
Our Australiun eam could be

cover Australasi
Africa, our Indian beam Europe and A
il ou Sonth Ax 1 Central ,.m\
South An We should searcely wa
e o e

WHILE THE WORLD GOES 'ROUND

“George has a beaming scheme up his
sleeve. Tt consists of two twenty-four-hours-

one at the North l‘olc and one

new basie_clreuit_ employing nine tubes.
i e RO AT OSR

WANTED

necl.umcﬁ circuit

haveneverheardradio
at its best unless you
\ . have heard the

UPER-HIL ODYNE

World's latest—most
AILODYNE —radicatly nev—mucs
ker for iders

‘money-mal custom set bul

PoTTER PRODUCT: Tion
ZiSTFieh Averae, N Vorie N

Gettimen T vt e ity g of
S0 i o e T T O i 1
308 BoToTgas e i ey wh

) e,

We want direct factory representatives
incal teritories, Write for” detaily and
our unusual money-making proposition.

POTTER PRODUCTS CORP.
245 Fifth Avenue, New York City

at the South Pole, the stations revolving on
BiE cartis wisovab to {imovtheir beaims
always along the daylight zone.
e 3 /role ngies whcting fh Hresat
orth Pole or the South Pole, though.”

An Effective Regeneration
Control

NE of the simplest and most effective
method:

quen
t variable

mid, e

high resistor across the grid and plate of
. ideal ar-

IhEC sale-fregueney. ol
angementconsists
e e
sistor, wired in series and connected to the
grid and plate terminals of the tube socket.
The instruments should be mounted close
to the tube, to keep the radio-frequency
ing as short as possible.
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Radio “Bugs”
“1 AM sorry,” says Entomologist Harry
Shive, of West Pittston, Pa., “that in
y adventures in Radio Land I did not
e my camera with
1 retum:(l home, I made
Lxm wn as I|1r “.«HL
7

vider is called a vibrator. Its diet consists
wholly of full-grown cycles and volts, which
it consumes in quantities of 60 of the former

2]

0 110 of the lnnw
holds his e

inmetvmc: thc vibrator

safety.
is externally indisposed.

The vibrator, as
You know, is quite a villain in Radio Jand,

that there

the death or (‘x])\v]smn of eve
therein or therefrom.”

A patictiogesthe, ingafien peenon e
highways of
Chbe pulling a huge loud speaker.

The look of despair on the face of a poor
lite 198 was note and it-on. paper by
Brinton Sullivan, of Mac is
e »m be
given the job of pulling, with an_equally
Rty diher w2 the pushins. T
have it
Much e has been oceasioned as
o' Ta et oulpul 1ot foms o Bera

The special model designed for the use of
Radiolanders is illustrated here; and a spe-

cial type of meter Iy equized for the dlr-

The _collaborating engineer, Jack

hiclds of Ios Augﬂc», suggests that this

type be kn enry’s Farad” That

L Bl oahor the present, Jack.

F. C. Houghton, of Newark, Delaware,
has an eye for bathing beaut

I
{

at Capa
our artist,

a_filter hesitating on the heacl
City. “A wave met er” exp
“but fortunately T
tinuous_one.” same pen_sketches a
il S
Chis powerful transformer

effci

ent in amplifying distress si

QN

£

would say that the transformer is doing
very well, but the rectifier seems to be in
for a session with the radio doctor.
Another of the strange beasts in the
forests of Radio Lnn(l is known to zoolo-
ists as Phonae { P
around, especially at sigt odkiog for bls
rey, commonly called signals—the weaker
the’ better—and when he finds one that
seems a m.,‘ way from home, he pounces
upon it spe wascaptured—

by Robert L. Hood, of Pittsburgh,

. Shibuya,
discovered
identified,

Harry K of Vancouver, Can-
ada, has

prowler, whom he

o

Another study by Mr. Shiby
1

iminator in the process of eliminati
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Tubes

A Tube for
Every Radio Need

Test the Superb
Quality of the New
SPEED
X226 A.C. Y227
TUBES

VOLUME
NO HUM

*|Long Life

CasLe Suprry Cot

MANUFACTURERS
exeeunve orrices

31 Union Square, New York
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7 MAKE MONEY
IN RADIO
Over 4,000 Men Now

Making Big Money [ 7
Through Our Plan ‘ 1?:;2{
IE L e e | r\\@

Designed by 10 of Americars leading radio

manufacturers — incorporates every  modern

Its late rider appears to have received
instructions to dismount _direetly ~from

{ acknivicinel b "t |
sone"how being bue and SOLD by over (| | hindquarters. We surmise also that his first
450" Novices " and " professonsis —aceualy e 5

contsabour FI00. st than  hnest  ready. ke!
‘At B g
t hea

assembled sets — tremendon
mand opens big  money-making

e

e s

from the fonized atmosphere. We thought

first glance that it might be an owl, the
bird of wisdoms but closer inspection j

HAMMARLUND-ROBERTS, Txc. fics the assertion of its discoverer that it is

1182 Broadway, Dept.C, New York || | the Bat. (Not “A” Bat, however) Its

MEEM
i

Associate Ma,.u/mmn

St G e Whe i Mty =
bt S, co. i

~ILH by iy, Co.

| polarities, however, are entirel
tive onid we do not fec

Bat. It was dis
rioy, of Palo Alto, Calif.

covered by Marad
After these surprises, we feel tha
s high time to retire for another e
some of the rem: revelations in our
y S gl b oo mudi o1 s sel
Enjoy Louder, Clearer ve reader to accept at one sitting. But
Better DX at our Risk

4 = ar
al_;.‘ma« s, S
SRR petrate the remainder of them.

Fane. ngineers Liquid Air in Radio
M‘“'.'.E’q:‘::':".;mz-zé’i‘& CIENTISTS have discosered that o
i, = :
IO i | picce of metal cooled to extremely low
piiE b o rs g 08 | Yanperatures becomes almost a perfect con-
NT&“:"‘J'; &",}mg&}l,“s}; H“ALYZ'GEAYKH;R‘:‘} i | ductor. An English experimenter, Mr. Alan
R R "“”’;:jurs_“ J. Bremner, has announced to his radio
RLE, - society that when the antenna coil of a
a1 Canas Se e TR t iquid air, while the

igoal s ot fuerease, the

higl
workshop will be ('nmpl(h
rmos bottle of liquid al

no DY
without a

RADIO TERM ILLUSTRATED

International Accountants Society, Inc.

T
Hasma 4

‘(ouRE A FWE LoT'rA
HEeLI

NT Vou HAN6
A PicTURE. WITHOUT]
WRECKING

OLE House.?

Axsa
Dept. 26 311 So. Michigan. Aves Chicago, Tl

BIG DISCOUNTS

TO SET BUILDERS

1523 Ca

oy
e ot s, ogenit, Dot
Barawin oo 155 K. Serteison st Suicanan .. A,

BOSCH RADIO T I A0t ol
‘BE“‘O?CPIJ{HR'API o «iwv@%emr'}lﬂeu (3
SR Pl ey

Soringos.

“4 Phonograph Pick-up
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< the dawnin
Anew field For men.

instructive books
PRICE
$5.00
700 Pages
500 Ilustrations

Gontts o ac chater-
I Airoraf t G2
Tighter: than i Craft
A Sy Ripiine e

(‘()mul—nnmn 1V, Des

e o e o1 x,,mw Wings. VI,
iplige Fudszo ind Fandine Sonstruction.

Altplane Power Plant Types and Tnstallation

e Design ond _Construction.

I, ‘Aviation Engine Design

tion Engine ,\\\Mh\nu

Construction an: irp) b
rium and Control Pnnmyhs i Ser-
i U and Al Aeplan rapectich sud

Mifutangnce of Airplanes and
ol of Modern A\mh\m ‘and_ Airplan
planes, Flshng ' Bonta, Ampibia

o o

b
AVIATION
ENGINES

ey ':,n

iy

anvone dusting 1

T tororatioor
274 PAGES PRICE $1.25

ot OF

ot drods

ofleading aptune
PRICE $1.25

Remit by cash, stamps, check, or monoy oraer
No C.O.D.’s

We Pay Postage On ANl Books

CONSRAD COMPANY, Inc.
230 FIFTH AVENUE NEW YORK
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Why Vacuum Tubes Become
“Paralyzed”

RESENT-DAY tubes, for the

ot par have so-callsd e
sten filaments, the action of which, even at
this late date, is not fully appreciated by the
average listener.

“The clectronic emission of such a filament
depends upon the presence of a layer of
thorium atoms on the outer surfuce of e
filament.  Unlike onted filaments
found in some tubcs, the thoriated tungsten
flament s not merely coated but permeated
UirougBOLE 1t entie iade with the e o
ment thor L
of such a flament, the thosium on the outer
surface is gradually reducing
the emission current and, action is
permitted to_continue, rendering the tube
shortlived. However, whil the beat of the
filament. serves to evaporate the thori
is also qulmg
cs out of the
rite sustace b

Pvl)u« continues at

er of thorium is maintained on

Lo
Wi te flamet
voltage, however, ti
Sive, 0, that the tube consequently becomes
more or less d.
tubes at sub-norm
to para them
(rmpr’r.ll\nc is then so low that the process
of boiling out the thorium from the interior

subjected to an over-

with thoristed-tungsten laments be oper-
ated strictly at their rated voltage,

Test Soldered Connections.
e soldering a wire condenser
r_other heavy piece ol apparatus, it
- good plan to give it n strong pull with
2 pair of pliers to be gure that It Is relly
soldered and not merely in place by
the strength of the flu

40 Non—Techmcal
Radio Articles

every month for the beginner, the layman
SR toze who' ke bl from the mon-
fechnicat i
NVENTION, which can
nd, ‘contains the
Pirgent and" most interesting section o1
e aeies o sy Rentacld magasine fn
Blenty of “How To Make 11" radlo asti
cles and plenty of nm‘ynﬁe‘d hosiuye for
oy L ST TV THON, is
$5°Eo00 that many RADTO NEWS readers
Buy it solely for this fea

Radio Articles apvearinz in
MAaRCH

Science & [nvention

& 17 Three-Tabe A.C.D.C. Set—De-
“Saits Bescriving How to Bulld 2 High
Qusiiy Gont n!umeTRe‘el\lquc Set,

Ahoratory Shielded Super, By

anv Radwelsk
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The Listener Speaks

© (Continwed from page 992)

blown condensers, ete. The way, therefore,
o support these stations ehould be that
radio manufacturer should pay on
will “or wh o kb o e es
to the broadcasters, being evenly or other:
wise divided. ~ Certainly manufac-
turers get enough profits i
chandise, for some of 1
illionaires  “overnight”—as
about five years old. Why “
any more than we have p
home st builder, TIl bet radio cost me a
thousand bu the last five years, on m
own sets; and many another “bug” has paid
as much or more. And then they (tlu. N
have the crust to ask us to pay
more—3 to 20 dollars a year. They want
“whole hogio mane ) evidenty
D. V. Crtasu
510 Wast 6b0h Sireet, Now Fork Oliy

(Our reador sets forth quite clearly the
position of, probably, a majority ..f broad-
cast listeners and st constructors: yet, per-
aps, does ot attach enough iyt fo the
“other fellow's story.” We fear that the com-
mercial operator is unjustly acoused; though
undoubtedly there is still in existence old-
siglo commercial and t1ip equipment enough
to cause annoyance to many listen

The plan for simultaneous frg e
casting has beon wery attentively considered
by engineers; but it i nop yot suficlently
developed for general adopti
proposal that an assessment on radio n[]
Tatus sales should pay for broadoasting, the
cost_of broadcasting has evolved far be-
yond that stage. There are two stations, at
least, so costly that the expenses of either

B. C. nor any other
American_broadeaster has asked for a tax
receiving set licenses, such as
ments levy in all other parts of the world
for the benefit of broadcasters. The only
other alteruative is that vet owoners hall buy
radio-aduertised_goods to an eatent s
cient 1o warrant the advertivers in present-
ing good programs; just as the purchase of
other advertised goods warrants the adver-
tisers in defraying a large part of the cost
sometimes 90%) of publishing newspapers
and magazines.  As another old proverb
says, “Those who pay the piper call the
tune”—without adverting to a third, which
assures uo Tiat “Tle pivors pay is wore
kicks than halfpence.’—EDITOR.)

govern-

A Woman’s Choice

Editor, Ravio N
Every woman
hear that, of course;
that, the won
keep her tied up
own home wants.
form her of things outside her home.
thing which a woman can be interested in
and have to think about later, or discuss,
or read about in her spare moments, would
be ligh rtmu on various simple but in-
terv{ g topic:
The \u\\_y('(‘ls ‘might pertain to interesting
observations of nature, unusual events of

fond of music wants to
(s

something which will in-
Some-

WE RECOMMEND

Licensed, manufactured, and sold
under rights owned and (or) con-
trolled by R. C. A., Gen. Elec.,
Westinghouse, and A. T. & T.

Six genuine R. C. A. alternating
current tubes, built-in air column
loud speaker, genuine walnut
cabinet — two-tone finish. No
batteries of any kind required.
Never before was an all-electric
set offered at such a low price.

SET BUILDERS AND DEALERS
This is one of the many bargains
listed in our new 1928 BUYING
GUIDE. SEND for your copy
today.

Allen-Rogers-Madison
Incorporated
W. 3lst St. New York City
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FROST-RADIO |
OFFERS TO READERS OF RADIO
NEWS TWO VALUABLE NEW
BOOKLETS FREE!

Write for Them

e readersof Rado
Voo
seoei Rala puiies

y
Inimiton it g v

What el
Wt Sce S  mld 7o e
ot the v

o
nifeoale e
ot st Ko
HERBERT i FROST, in
5 ort LSl Sy Chicage, 1.

Please send o free Your two booklets, a5 adver-
i T oo N o Mur

Nome.

Strcet Address

cuy state....

EVERYMAN 4

SERVlCE STATION
CUSTOM BUILT
SET ON DEMONSTRATION

Wired by experts to your order

. Staioters,
T e
ouifi s, Uobpreatll ‘é‘a m.mm A!l
i AHE KELSEY 60, P-72.

the day and their influence on the public,
brief accounts of interesting incidents in
the lives of noted men, without going into
a_detailed account of each year, or
educational topic of human interest.

Mawiox K. Zeun
Riverdale-on-Hudson, N. Y.

A Guide to Current Reading
Editor, Ramo News:

I am particularly interested in ma
articles of all kinds and, as 1 am unable to
and would like to
Know what is of 1 st in the month,
Thnve ofica thbughtithat perhaps our after-
noon radio adviser might give us o resumé
of several magazines each ould
oveni s sobdtiow B APyl from
them one could select her magazines for
the month.

hear books discussed, , fashions
and, of course, the daily news items; but 1
never hear a word about magazines and 1
surely would appreciate the information.
I

s, J. Pavr ki

Delmar, Delazare.

Daylight Reception

Ravio Niws

Editor,
\'om oo

e ult ooty o
spiring su ong_periodicals i
(o vesan 1 qukly b e
before, as the continuing successes
peared in print, thought of writing yous
but it’s too obvious, and your m:
hea

However, another old subscriber writes,
and you defend your policy (page 949 of
February Rapto Nows). Quite s0; 1, too,
care nothing for pictures, or even
Tt LSl o et o st e e
be to run such a magazine, and other pub-
Heations, bog, 158 oaferd ol 1 am

your issues of several year

x,m Sver and ver bguin) hs X lbdeh Mare,

see more. Everything is said there; there

is no room for further explanation if you
took the whole magazine for it.

1 have just written to Mr. Woodruff
(srhose lettcr appeared on pages 672 and
946, of the same February issue), on the
embject of daylight reception. WEL at Des
Moines, is reporting the moon money mar-
ket in New York, strong enough (with an

Radio News for March, 1928

aerial) to run the horn off the detector cir-
cuit; it can be heard with all connections
£

1 turn to WBAP and the announcer says
we are being entertained by the
Club Orchestra.

Fort Worth
o the back of the

Over three years ago, in a winter shack
on the Arkansas side of the Ozarks (three
199 tubes), I was listening, with my wife,
to a Sunday afternoon concert from WHB,
Kansas City; and the announcer around 4

e with my compliments to rema
that_daylight reception of a sort has been
possible for several ye: Personally, 1
now dab at short waves; made the wave-
changer described in Rapio N cem-
ber, 1924, and use a 125-foot acrial. ‘The
superhet has a regenerative stage ahead:
s-inch spiderweb—that will pick up CYA
or CNRIt.

D. Bumsmatzez,
Route 8, Bloomington, Indiana.

Chicago to England
Bditor, Ravio Nxws:

The bricf article on daylight reception in
last montlfs issue s interesting to me, be-
e been gathering data. for years.
i New Hampshire
which tuned in a Chicago station at noon;
and 1 have been told by an cmployee of a
Chicago station that there was a verified
report of reception of a game of the White
Sox in the British Tsles.

Last December, on a Silver-Marshall Six,
1 tuned in WLWL before sunset from a
Central Illinois location—the report of
which will, in the opinion of most readers,
to a life membership in the
Ananias Club. An attendant at WJZ in-
formed me that a program from there had
heen heard in Colorado in broad daylight.
iy bae b T Sl e i
from u

willnotbe sittingontop of this
coming Fall Season unless
you climb aboard with the

PER-HILODYNE

gc:lumed circuit

WANTED

i
he u%ﬁ PR RIOBYRE —cadically nev—mmuch

ol 8 e o g pof e
{iocs hot ‘obigate mo in

Name.
Adaress.
ouy

a me \mmeriﬂwu fu detatt of
s
A itdodrer

nine tubes. World's latest—most

uilders.

We want direct factory representati
el roris, WA G
our dnkssual money-making

POTTER PRODUCTS CORP.
245 Fifth Avenue, New York City

a i-tuber.
will report.

J. C. Scorr,
Plainfield, New Jersey.

Short Waves in Java

Bditor, Ravio Ne

“The short-wave phone transmitter at Mai-
abar, Java, is now working again regularly
with 25 kilowatts on 17.4 meters with the
Duteh short-wave phone station PCLL, 18.7
meters, from 120 t0 1820 GMT on Mondays,
Wednesdays and Fridays. As these
tions now come through very well, there
will be opened within a few weeks a short-
wave phone service between Holland and
Java. ‘This will be the longest in the world
U e S et ey nai
Hantic sy

s to he.n\ tropical static; this is indeed
very serious, especially on the higher wave-
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lengths, but depends also on the season.
On the short waves, however, it is no ob-
stacle. Most of the inland and foreign
traffic of the Duteh East Indies is handled
by the short-wave transmitters, ANC, AND,
ANF and ANH (Laboratory;

Bandoeng, Java, Kartiniweg 18,

Book Review

RADIO PROSPECTING. A portion of a
complete course in_ practical radio. 28
pages, paper cover, 5% x 84 inches. Pub-
lished by the National Radio Institute,
Washington,
e beea putlished, con-

cerning the methods o

ores by me

e determined whether decp-lying

ores are present or not
The Chlson Method is auite like that used in
5

much the same way as in the

For_those_intereste
this work may be recommended,
cioles are cloaly outlied and exphmed in such
a way that thos but a_fundamental
Eebidle e o ety s At A S

HOW TO OPERATE YOUR RADIO
WITH A “B” POWER UNTT. Published
by the Modern Electric Mfg. Company,
Toledo, Ohio. Free for distribution; 814 x
ax/, inches, 14 pages, paper covers.
above is the title of a booklet issued by its
pibishers for the purpose of assisting radio fans in
g @ “B” power unit, as well as operating it
ontains a wealth of information on
tion of various types of “B"
veral of the subjects covered by
the principle of operation of the
rectifier tabe; the types of
Coree methads for Gomnectng them o 1

etermination il ollage; e ot
methods for reducing voltn wer unitss a
abie. showing the. correct e

using power units, and their cor.

n the theory of rectifier tubes

s o difient o
bimadons of tubes in recivers b eh ;

final secion in s boolee desls with the
ponsite e neouniered when' wing o
anits in radiorecei Coms

irough a knm\lu[gc o the operation and caacier
i ot .y

Letters from Home Radio

Set Constructors
(Continued from page 1035)

to the shielding panel, use of a Bretyood variable
grid leak, low-losa coils of different inductance—
one new coil for every additional turn Tast,
but oot heas, paience, W tring fn Earope regu
larly; London 3 with loud speaker
volume,  Thres ties around 1100 p. m., we beard

., and

News for Aupus, 1927
cight tube set. As
R, detest; aid i
frol. We use o spring.col seria and a xez“) ool
ground. On taking the attachment to a fri
who has a Golden-Leutz set and an outdoor aeria)
we obtained splendid results there as well. On the
to a Radioka X, even short
o ring in 2
imenting for
A TR

a five
reflex

Permit me to present the “Chicoutimiflex,”
tube combination of Roberts’ non-oscillating
t stage of the Jewell
When trving this circuit out i
got a feeling as if [
on the other side of the siatic le\el or heynud m
Heavisde layer. It was an uacanny feliog
limited distance close at hands and W
out to_get some station, the results justified that
Selctive? Wl if sou kaow what
an Montreal
Enough for a big theatre.
ke 2 chance o bear it Disa
g T know of.
B et Tr T e o b
¢ pooni

that means,
Volume?

1 have made tis o onccontol afius, with the
AR e
ot work well on

business around here, something
i bumming, and. that s the bypass ‘condenser

something like a Leden jar, if you know what 1
B Somelied wite { e Mok i i
after you ould under.
stand wh »

es, sir, th

fine, g of
the sidebards, with bet recepton “when the moon
shis

Vax_KooLsaces,

.
Clicontim, Quebec, Canada.

10OP AND OUTDOOR AERIAL
Editor, Ravto Ni
Wi it e A iy interest some.
T have a 9-tube loop set and a 7-tube
“These are

ater convenience, I purchased a National
antenna tuning coil and condenser, mounted them
ard, connected them to outside aerial and
shssbsieaty e Wé iy
y the incor al, greatee
Volime s Secured with less battery drain. - Roughly

stimate, | should say that fully 35% less power b4
nna tuner is nser

that the loop set

coutd realy b altéred to's ‘combination Teupind

he di
two taps on the coil of the antenna tune
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LOU
SPEAKER.
OPERATION

froma |

NO “TUBES” - NO “B” BAT-
TERIES - NO COSTLY
“ELIMINATORS”
WITH
THE SKINDERVIKEN
TRANSMITTER
UNIT

microphone unit provides
i eatisfac

» most effec-

findii Tetng wan
o diaphragm, the elestrical recet:
e o Ephore it Vi

e e
i he a",’if..‘f""“ e orafnely:
i it the N Spcae, il ke oty
Thaa the problerh. of seeuring suicient ponts
o e oo Toud edkor T Sl S deatitels

i zesults from, this very novel and simple wit
wil it

e expenie. of this hookup is trifing compared
to laborate tube iruils thatgive no rester actition

dés this there are many other valuable uses
Radio Gireuts. for this marvelous ttle unit. Every
builder of Radio sets should have & few on hand.

LISTENING THROUGH WALLS
it makes a highly sensitive detectaphone,

s
the m\ fhingvon Taten Through vl i oo
Plenty of fun and ug

CONDUC’I‘ING WSQUND  THROUGH
umﬂ'f‘.."i.'i'.'ﬁml‘c ’Ld“.’x‘&’n o the "‘éu'l! ri‘.'

clreuit with thi

12-PAGE INSTRUCTION BOOKLET

containing suggestions and diasrams for innumerable
isca mailod with ach undt.

microphone unit gives splendid

We Pay $5.00 in Cash

for every new use devel
‘and ‘ccepted and pub)

e for this unit
abed by .

s rder s many as s want—use the coupon below
whes e Dotindn elivers sour order-fon mertly
pay him 350 plus & few cents postaze. TH vou order
TV units you pay him only 175, plus postage.
PRESS GUILD, INC. Ra
1618-R"Eas S0t St Now Yorko N Y.

Please mail me_at once.

Tranamitter Units, for which T wil b
03¢ s postage, oF $175 plus postage i T order
(o unite.

Name.
Address

City State
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%
BEN/AMIN

Cle-Ra-Tone Sockets

T
Red TOP oricnar
T
oAt

G‘eznTOP e y deigned i

capadier Tor there hew

CleRaTone Scckets aee epring supported to sbecry
e dhcka it oot ol i, T ube

Benjamin Electric Mfg. Cm
120128 So. Sangamo

247 W. 17¢h St. eyan:

s
by Ner York faames =4

“Radio’s largest~

kit supp/y house

ALL THE LATEST
1928 KITS!
HAMMARLUND 222

Shield Grid—4-Tube Set
Price on_request
SHORT WAVE REGEIVER
ax described In Radio New
Prico on reque
DYNE
Colls and Shidids in Stock

We carry a complete fine of
Eliminator and Power Pack Parts

Our Handy
TA

Just OFF the Press

M & T SPORTING GOODS COMPANY
512 Market Street Philadelphia, Pa.

ELECTRICITY -;;7.;

hsya!last.’*—-;-‘mm 90
SR .
L

T
S o g FREE Baok 0t
e

LOOK ! !

S. HAMMER RADIO CO.
307 Atkins Avenue Brooklyn, N. Y.

B_Bliminators, Bul

Sent, unfosiog. Sel cm, bmme
iy fve millamperes’ g $113
(TH charders, $9.00. ' Rectihers
A" Bliminator, 2 amp. $16.50.

i
dts, catalog.
Elec tro-Chemical Co. of America, Indianapolis

oil gives the greatest volume on sh
fons, and dhe Shorcoil on dhove 400 meiers,
Bave the dhort coil comeced with & clp o that

Ky made. his, the
tes e b e e e
Condenser Tully open on the long

ortavave sta-

vave sations.
Rona
Conneaut,

i

A BUILTIN HORN
itor, Ravio Ny
e mmber of Jedters

1 b eceived, in regards

of clear spruce boards, -inch
ogether with screws; it may be

i ine twin-cig
112 power tub output fiter,
Teet long, including Jead-in; my
a copper teakettle buried in the carth
re is na perceptible difference in volume above
e with a smaller horn; the improvement
one quality. Al eracks in the assembly should
fled with putty and painted over with white
ise anyone constructing & horn of this
t it before installing it in the house; and
a phone unit which gives a metallic
Foging soun R, E. Wazaro,

on, Michigan.

A REAL “MUSIC MAKER"
Editor, R

In Your issue n« \h ob, 1926, you pubiished in:
i “Parlor’ M

length—as you so

For instance, when WPG, KDKA,

WASG and half a dozen more are all coming in

at one time, with the point switch I can cat down
20, 15

, 15 or 5 turns; then advance my lefthand
al o compensate_{he lessened induciance, an
clear up one or the o tion. It alsa helps

G dowh e iy ‘sl o e Tacsisad
Volume,
the primary 40 turns, with taps at the

m, \\hxch Il stack up 3

bt
‘against any of them, cost
fve and-ten 5.00.

Drices abort §2:

R. Ens
6034 Third St., Towanda, o

BURIED ANTENNA FOR SHORT WAVES
dtor, Rawro News

a devoted reader of Rabio Nrws, and have
tried its_ hook-ups. with.sucoess. for. many
1 am especially
Constructed, and 1
Sers from

Ravto News

ceiver” described by Kendall Clough in the October

Radio News for March, 1928

1927 issue, when

sing an_underground antenna
same fssue by Secor.

H Wil

ohably the ave . when ds
bl A e
the idea that this reception is only for the ama.

e who knows the code, and, tinks. it will ot

ecciving theis

of stations ranging from Canada t
| theill T ever

The greatest
when T heard

he:
seter By rad
© hear both sides of on,
W. Trxmors
Lufton, Ohio.

SELECTIVITY wﬂﬂ THE “PERIDYNE"

“The’ “berigene. P is rumning a0 T wrie s
Py, WIZ o AF

m WEBM ’uv! \w S Gow et
the

WRAL, any tim

ber, T am A‘mvvx mmm R T
tions all the tim

K to the set itself; what a

T bave. budle all fae
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Ten per
‘above rate.

CIRCULATION LARGER THAN THAT OF ANY OTHER RADIO PUBLICATION
XPERI)

MENTER PUBLISHING CO., INC,, 230 Fifth Avenue, New York, N. Y.
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EXCHANGE OF NOTES
Editor, Ravto News:
1 would like to correspond with fellow experi-

T will exchange let-
hat are interested, for
, Burlington, Vermont.

Edior, Ravto N

in'a young reader of your magazine and 2

dio_ham, owning a poorshort-waye

o exchange letters with

shortwave amateurs in your country. Kindly
introduce me to the carnest amateurs,

56 Kitamisujimacki, iRy
Toio, Japan.

Radio News Laboratories

(Continued from page 1037)

ER-CONE

POW)
The power.cone unit, submitted for test

by the

The

radio

receivers. electromagnet ' draws.

ampere; this eurrent s supplid cither by the 6

unit is an excellent reproducer where volume and

quality are required
AWARDED THE KADIO NEWS LATORA-
TORIES CERTIFICA' ERTT No. 2243,

Wash Your Aerial’s Face
Occasionall
FTER a receiver has been in operation
sometime, it generally be
Tound m.n reception can be improved by
overhauling the antenna system. The best
IIIL“IOﬂ of course, is to put up both a new
o B G e Alﬂmugh carbon
tetrachloride can be used very effectively
for cleaning the insulators. It will be
found in some cases, that simply 1|l-1mnx
the soot off the insulators will ¢
material improvement in the reception.

An Experimental Push-Pull
Transformer

HEN experimenting with push-pull

amplifiers, the fan often finds trouble

in Obtaining the correct transformers at

short Two ordinary audio-frequency
transformers, if of t
=1y

d be used as the center tap; the two
R e on the
input side of the circuit.

Higher Value Rheostats
are Advisab!

201A-type tubes are used as
detectors, it i ble to use a
filament rheostat of about 30 nl\ms because
although these es are mot very eritical
to changes in filament voltage they are most
sensitive at one particular point. A 6-ohm
rheostat does not permit the fine. .c,,um.on
of voltage that is obtained of
ance; in some cases the pumt
ch the tube operates most efficiently
is much lower than the rated voltage.

LOCATION UNSUITABLE ¥OR A
TA

BLE RECEPTIO
Fusr Mousn: e not golng o be
married here at Station WBQY? Don't you
think this nice pleasant busement is suitable

for the wedding

Secoxp Movse: “No, indeed! 1 domt
think that any self-respecting mouse should
marry beneath her station.”
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CONVERT
Your Set to A.C.!
with the new KARAS

A-C-Former

Easy to do—No Rewiring !

Amu.zing New Accessorv
amazing new Karas acecsory, the A-C-Former,
[ e e conjuncion o G Carter Convertng
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KARAS ELECTRIC COMPANY
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IREN

Know your Radio

Repair your Radio

Set yourself--it’s
easy!

No matter how much or how little you
know of your radio receiver, this new
“Radio Trouble Finder” book is going
to be a big help.

It explains the common and special
faults of all the standard receivers of to-
day; tells how to recognize instantly, by
various methods, where the trouble lies
and also gives special simple tests by
which you can determine what is wrong
with your receiver. Then for each par-
ticular fault there is explained the proper
procedure for correcting it.

Book Contains 64 Pages
Size, 6 x9, Illustrated
Handsome 2 Color Cover

Z5¢ _ ‘“-

~, e
the copy ) .

Sold on All Newsstands

THE CONSRAD CO., Inc.
230 Fifth Avenue New York, N. Y.
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tubes.

That's the story—ao matter what your st you can drop your A batterles end

The S-M 220 Transformer is $8.00, and the S-M 221 is $7.50.

Silver-Marshall, Inc.

SM 112 ?ﬁkocyc[e

Amplifier Catacomb

or
Screen Grid Tubes

W Siver Macshull offers for fmmetinte

fan =
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All Your “A” Power for $5.00

e

Let Your Ear Be the Judge

A beter trantormer chan the S-M. 120 can'. be made. It bas the heavient core—it has
more turss of wire it is & real power job. These features, coupled with the rising I

Every important
caded them unqualifiedly—they are in more promineat receiver cr designs
y have outsold all other makes.
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than any others—s

M 220's are unconditionally guaranteed to be
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SILVER-MARSHALL, INC.

That's fair enough, isn't it? 845 W. Jackson Bivd., Ghicago, Ill.
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ADbOX

‘A’ BATTERY ELIMINATOR

Set Owners—
Here’s Electric Operation

Why everybody wants electric operation—
Simply because it forever releases the set owner
from the chore of charging and replacing batteries,
and permits uniformly better reception.

How to get it—the next question.

If you own a battery-operated set, the answer is
simple. Any good “B” unit and an ABOX “A”
Eliminator_will electrify your present set. Think
of it—no change in tubes—no change in set wiring.

Don't confuse ABOX with so-called “socket power
units.”” ABOX contains no battery, but is a true
electric device that will make your set “Electric”
in every sense of the word.

Why deny yourself the convenience of electric
operation any longer—the endorsement of over
100,000 users is your- guarantee.

Send for circulars and free reprints
of recent construction article on
Abox “A” “B” “C” Eliminator and
power amplifier. Use the coupon.

THE ABOX COMPANY
215 No. Michigan Avenue, Chicago, Illinois

Please irculars and free reprints of construction article on
ABOX * Eliminator and Power Amplifier.
Address

] Check here and dtach to your lewerhead if you are @ dealer and
‘want window display material and supply of circulars

\

6-Volt Abox

Eliminator
This model will op-
erate any set using
cight or less stand

this type in use,

$ 3250

4-Volt Abox
Eliminator

A new model for sets
using 4-vol tubes. Fits
adiolabattery com-

ng.
Py tehipivesi ) |
‘amperes, 4 volis D. C.

$2750

All Prices Slightly Higher on West Coast A

The Abox Company




