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«J hawve used Acme Parvort Con-

densers for many years and have
never had one break doton.”

Showing the well-known L. C. 28 wired for A. C. power 1upply. Only the finest parts
are specified in this high class setyindluding PARVOLT By Pass Condensers. ACME
PARVOLT Filter tondensers are alse recommended for use in the power end.

SulGosdey

hether You ‘Buy or ‘Build

a “Power Supply Unit for Your Radio

PLAY SAFE WITH PARVOLTS!

WHEN you buy an electrified radio or power
supply unit for your receiver, look for Acme
ParvoLT Condensers; they are your guide to quality
in all other parts. They cost the manufacturer a trifle
more, but they are both his and your guarantee

receivers, so are PApvoLT Filter Condensers rapidly
replacing ordinary condensers in electrified radio.
These ccndensers are wound with the very finest
insulating papers combined with highest grade
foils. Every detail produced in one of America’s most

against costly condenser break-down.

Should you build your own power
supply, be sure to use ACME PARVOLT
Condensers and be safeguarded against
the possibility of break down. Remem-
ber that poor filter condensers have
caused untold thousands of dollars
worth of loss in the past year or two,
for blown out condensers mean blown
tubes, burned out transformers and fre-
quently the ruination of speaker units.

Just as PaRvOLT By-Pass Condensers

have been used for years in high grade

Smn]

\PARVOLT

ACME PArRVOLT FILTER CONDENSERS
In all required mfd. capacities for 200,
400, 000, 800, 1000, and 1500 Yolt L L
requirementi. Supplicd singly ov (n com-
plese wired blocks for the important
power supply units,
ACME PARVOLT By-PASS CONDENSERS
Supplied in all required mfd. capacities
and for all standard working veltarcs.

modern plants and under the supervis-
ion of experts in condenser design and
manufacture.

Uniformity of capacity and uniformity
of sizes are two big features. Accuracy of
all ratings,based upon the R.M.A. stand-
ards, is another guarantee of uninter-
rupted service. Play safe with PARvOLTS!

Made by TH: AcME WIRE Co., New
Haven, Conn., manufacturers of magnet
and enameled wire, varnished insula-
tions, coil windings, insulated tubing
and radio cables.

ACME PARVOLT CONDENSERS

Made by the Manufactuvers of’

ACME CELATSITE WIRE

/ ENAMELED CELATSITE ACME )
( g AERIAL WIRE FLEXIBLE and SOLID SPAGHETTI S
; s Enamcled cop ,‘I heth stranded and For all types of radio wiring. High A superior cambric tu’binglfor aI: ﬁ 3
1 » B ’ rulation value; non-inflammable, ractical radio and other elecirica //
P o ind a 3 Aerial H n “ vam celors, i :tqul:'rmmll. Supplied in 10 colory. u“
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And now—
The BROWNING - DRAKE SPEAKER

\,‘7 ITH the introduction ot the Browning-Drake
Speaker another milestone in radio progress is
marked. Based on a new principle of design and con-
struction, this new speaker will reproduce the input
with greater tonal accuracy and more positive fidelity
over the entire audible frequency range than anything
yet produced. There is no rasp or rattle and no distor-
tion at any volume delivered by the best power ampli-

fiers.

The Browning-Drake tradition for fine radio

apparatus is sustained in this new product which has
passed the period of laboratory development and is
now in production.

Licensed under W hitmore

Mahogany or \Walnut
Duco-style finish are op-
tional for the attractive
table cabinet which houses
the speaker. Rich tapes-
tries to harmonize with
almost any furnishing
scheme are framed in the
front and sides of the
cabinet. The dimensions
are 30v: high. 3014”7
long and 1434”7 wide.
ten-foot silk cord is at-
tached to each speaker.

NEWARK
172 Emmet St.

(Air-Chrome) Patents

THE BROWNING-DRAKE TYPE A SPEAKER

$65.00

See your nearest dealer or write direct,
giving your dealer’s name and address

552 Massachusetts Ave., Cambridge, Mass.

PITTSBURGH CHICAGO
910 Fulton Bldg. 53 W. Jackson Blvd.

Pending

Dealers: A unique and
interesting method of dis-
tribution hasbeenarranged
to handle sales of these
speakers. \Vritetodayand
get the details of this
proposition.

The BROWNING-DRAKE SPEAKER SALES CO.

SAN FRANCISCO
905 Mission St.
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~ MARATHON A4-C 417
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R Electrzfzesé:any set3e

.....

--—-_‘ \/“'/'/ .,_—-\ ./'/

S s ‘cf

P

No re-wiring—no adapters—no by-pass condensers—
no center-tap resistors—no additional ““C”’ Batteries

A last you can electrify your set within a few
minutes—without changing a single wire,
without using by-pass condensers, adapters, center-
tap resistors or additional *C”’ batteries.

The change from DC to AC is as simple as the illus-~
trations to the left show—you can not make it
complicated. Anyone, no matter how ignorant of
radio, can do it.

P\epldce qOL“ Old TUbes Marathon AC Tubes Guaranteed for a Year
w”—h Ma'afhon ACTUbGS The amazing, self-biasing Marathon AC

Tube—an entirely new development in the
radio art—automatically takes care of every
condition. No other tube is like it. It is built
on an entirely new principle and guaranteed
for a year!

Guaranteed 1o Operate Satisfactorily
on Your Set
No nced to wonder if the Marathon AC Kit will
work on your sct. If you have a set now operating
from an ‘A" battery (drycclls or storage), em-
ploying UX sockets, and 5, 6, 7 or 8 tubes we guar-
antce perfect satnsfactlon We will not tell you
about the incrcased eficicncy the Marathon AC
Tubes will give your sct, but you will be agree-
ably surprised.

Complete Kit— Nothing Eise to Buy

The Marathon AC Kit is complete. The s1x tube
Kit, for cxample, includes 6 Marathon AC Tubes,
a universal harness which fits all six tube scts, a
Transformer which steps down the voltage to 6
volts {on which all of the tubes opcratc), and a
volume_control. Nothing elsc to buy.

The five or six tube Kit is $30.00; 7 tube, $35.00;
8 tube, $40.00. Scnd the coupon below for complctc
information, if you have any difficulty in finding
the Marathon C Kit at your dealer.

p|llq in the quht SOClin Jobbers and Dealers

Write or wire for our intercsting sales proposi-

~thats all there isfodo  Fom.breiamiog S Kiis one thacyouan

" NORTHERN
YOU CANT MAKE IT MANUFACTURING COMPANY
COMPLICATED Newark, N. J.
; ——— e —— ———— — —— ———
[ NORTHERN MANUFACTURING CO.,
380 Ogdcn Street, Newark, N. J.
l Send me complete information on the Marathon AC Kit.
I B obbcr O Dealer [0 Professional Sct Builder
(Please check your classification)
I INAME b b odlicrortine s Ais 5 8 £ So 8 suaab i laas s e s w s CHE G woabd Bo s was o s Wb bdelb Y iidaave I
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A PAGE WiTH THE EDITOR

Porurar Rapio has reason to feel
elated over the generous and construc-
tive response that has been received
during the past two months from build-
ers of the LC-28. Mr. E. Zimmerman,
of the Aluminum Company of America,
living in New Jersey, is one uf the many
enthusiastic users. Protesting that he
is a man of sober habits, and that his
dissipation on Saturday night takes the
form of listening for long distance on
the LC-28, he submits the following list
of stations which he has logged: KFSD,
KFI, KHJ, KHO, KJR, KUIL, KFKX,
CJCA, WHO, WLS, WLRD, WBAP,
KDKA, WSM, KYW, WSAI, WOAM,
KFUQ, KSAC, WTBO, WJBT, WTAS,
WRR.

* *

IN rtHIS issue of PopuLaR RapIO
there will be found an article on the
new LC-28, using AC valves. Those
who contemplate building a set for the
first time can take advantage of the
improvements of complete light-socket
operation, greater distance getting abil-
ity and the best type of amplification
and reproduction yet discovered. Users
of the old set can easily make the
change. Turn to page 198 before you
read another paragraph.

* *

WHEN PoPULAR Rapio first began to
publish technical articles, every detail
involved was treated in the most illu-
minating way, and the articles stretched
out to four and five pages of descrip-
tion. Perhaps the present reader will
have noticed that PopuLar RapIo’s
articles have, during the past year, been
reduced somewhat in length. For nearly
seven years the magazine has been edu-
cating its readers, and now the Staff
feels that it can take-a certain amount
of training on the part of its readers
for granted, and that it is no longer nec-
essary to treat trivial details. This new
plan permits the Editorial Department
to give its readers more articles and to
maintain a more pleasing variety of
material.

* *

IF, PERCHANCE, any detail is not ab-
solutely clear, the Technical Informa-
tion Department stands ready and will-
ing to extend a helping hand.

* *

In rHE February number of PorULAR
Rapro the editor suggested that the next
logical development in radio would take
the form of AC shielded-grid wvalves.
Before the ink was dry on that para-
graph, one of our genial friends popped
into the office and proudly exhibited the
finished article. Suggestions today, re-
alities tomorrow!

Ir THE data on these new valves is
released in time, the details will appear
in the April number.

* 3

VaLvE developments have come so
fast and furious during the past year

that it is about all even the most alert

experimenter can do to memorize the

new type numbers.
* *

IN NosING about the Laboratory the
other day, the editor discovered that the
Technical Staff is busy at work upon
a real electric phonograph, operating
directly from AC mains. It seems that
the Technical Staff decided that perhaps
not everyone wants a phonograph to
operate in conjunction with a radio re-
ceiver, but would prefer having it as
an independent unit. If at all possible,
a description of this new phonograph
will be included in the April number.

* *

It was somewhat reassuring to find
that, in checking up the amount of
advertising carried by radio publications
for February, PorurLar Rabpio headed
the list of the monthlies in the amount
of bona fide advertisement. Advertising
is what keeps the editorial mill grind-
ing at maximum efficiency.

* *

WHAT 1s an electric receiver? Al-
though this should be a simple question
to answer, there seems to be a great
deal of confusion in drawing conclu-
sions. Porurar Rapio holds that any
receiver drawing its source of supply,
both “A,” “B” and “C,” from the light-
ing mains through “A,” “B” and “C”
power devices without the use of bat-
teries of any type, may be called an
electric receiver. It would seem super-
ficial to use this term only in connec-
tion with sets employing AC valves.

] *

Tige National Better Business Bu-
reau came to us recently asking for
help in arriving at the correct termi-
nology. It was the object of this Bu-
reau to standardize the terms used and
to enlighten the public that it may guard
itself against fraudulent advertising and
extravagant claims.

* *

APTER all, the term “electric set” is
more or less ambiguous, for all radios
are certainly electric. Perhaps the term

“batteryless receiver” would be more

correct, although it is a negative term.
* *

THE casual reader of PopuLar Rapio
will have noticed during the past few
months that the Technical Staff has con-
sistently held to the plan of running

190

additional articles in connection with re-
ceivers that have previously been de-
scribed. The object of this procedure
is to permit the builder of the original
sets to keep up to date and to milk
from them every possible ounce of effi-
ciency. The Technical Staff takes the
position, and rightly so, that really good
receivers representing real advancement
in the art do not come out often enough
to justify treatment. PoPULAR RaDIO
could easily fill its pages with a raft
of mediocre receivers each month, but
it could not do this and at the same
time maintain the confidence of its read-
ers. One good circuit is worth a half
dozen trick ones, and it costs less.
* *

On page 225 of this issue there will
be found a description of a special AC
kit for use in converting old DC re-
ceivers to socket operation. Four min-
utes are required for the change. With
this new equipment available, one won-
ders why we have so many mid-Vic-
torian radio receivers.

* *

Jusr as these pages go to press, a
new colossus of amplifying valves has
made its appearance. 'This is known as
the 250, and it is supposed to be a
still bigger brother of the 210. Two
of these valves are now in the PoPurar
Rapio Laboratory, and the Technical
Staff is busy learning how to use these
new amplifying tools to the best advan-
tage. No doubt the data that they ac-
cumulate will be available in the col-
umns of the April issue.

* *

R. DEL VALLE SARRAGA, an enthusias-
tic reader of PoruLAR Rap10 residing in
San Juan, writes as follows: “Please
allow me to congratulate you with all
my heart for your editorial on short
waves in the January number of Popu-
1AR Rap10. You are hitting your hammer
right on top of the nail. As I live
within the tropical zone, I know what
real static is, what good and bad re-
ception means, and how different DX
sounds in winter and cummer. But
with the short waves, either the 22 or
the 32 meters from WGY or the 65
meters from KDKA, is another story!
We get both stations throughout June,
July and August with loudspeaker

volume!”
* *

THE list of satisfied users of short-
wave receivers is growing.
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The New Improved Hi-Q Six—the creation of ten foremost American Radio
Engmeers —a receiving instrument that w far in odvance of its time.

e 2

oo,

Exclusively CUSTOM-BUILT

By Yourself at Home . . . from our Simple
Instructions . . . and at Great Savings!

No ordinary standards can be applied to this lacest
improved Hammarlund-Roberes Receiver, for ic is the
result of a determination to produce America’s very
finest instrumenc—absolutely regardless of cost!

Every modern constructional feature has been incor-
porated. Each part is the most efficient known to
radio science, ans the entire group has been purposely
selected for perfect synchronization.
Complete isolation of four tuned cir-
cuits plus Automatic Variable Cou-
pling ‘effects maximum and uniform
amplification over the entire wave
band. Distortion is totally eliminated.
Oscillation is utterly absent. Sym-
phonic transformers and a power tube

HAMMARLUND-ROBERTS INC.

Hammarlund

ROBERTS
Hi. Q' SIX
1182 Broadway, Dept. B

Associate Manufacturers

faithfully reproduce the full musical scale. Selectiv-
ity, even in crowded areas, is something to marvel at.
And tonal qualicy simply MUST be heard to be ap-
Isprcciatcd!

uch a set, factory made, and sold through usual chan-
nels, would possibly cost around $300.00, but, through
following our simple instructions, you can pur-
chase all parts for only $95.80 and
build chis supreme receiver yourself
—a CUSTOM BUILT set which
] gives you CUSTOM BUILT results
at a saving of $100 to $150.

Get the complete Hi-Q Instruction
Book from your dealer—or write us
direce. Price 25 cents.

Completely
drilied canel and
sub-panelare
foundation for
easy building.

New York City

BEN7AMIN
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Big Money
theseN.R.1.
men are
making

High As $78 & Week

T am only sbout half way through
the courao, but 1 haye mnde as high
as 878 in one weck in a retail Radio
store. [ estimate my total income, an
the resuit of my knowledge of Hadio,
atound $3,000 to date, 1 know I coul
not hpve picked & hetter course.
Faaxx RCESE, 304 Walnut 5t.. Contene
ville, I'a.

70 in One Day
untiess for myscll and re-

*I am in 2
<ently made 76 in ono day. | estimate
that the Radio training I received from
you will be worth tens of thousands
of dollare to me in the future ' —
T. M. Wincox, Belle lalonds New-
foundlaad.

Learn Radio
the Practcal
Fascinaling

Way

Y

3

Shareof t

7 You can build
? 100 circ“its with Nat. Radio Institute, Washigton, D. C.

Gel Your

BIG

Why be satisfied with $25, $30 or $45 a week when
the good jobs in Radio pay $50, 75 and all the way up
to $250 a week, The astounding growth of Radio Las
alrecady created three hundred thousand jobs in a few
short years. Small and large fortunes are coming
out of this new husiness every year. Twenty different
branches offer you work that's almost romance with
practically no limit to the money you can make.
Manufacturing, selling, repairing, servicing, assembling, installing
sets, operating on board ship which gives you world-wide travel
without expense, operating a broadcasting station, and many other
lines of work are fully explained in ‘'Rich Rewards in Radio,” my
64-page FREE book. Send for it today,

Learn At Home In Spare Minutes

No need to leave home. Hold vour job. T'll bring vour train.
ing to vou. You can learn during your Spare time. My casy-to-
learn, practical course has put hundreds of fellows who liad only
a few minutes a day to study into big pay jobs. You don't have
to be a college or Ligh school graduate to become a Radio Expert.
Many of my students and graduates now making big money didn’t
even finish the grades.

You Get Six Big Outfits Without Extra Charge

I teach Radio the right way—the practical wayv, I give you
six hig outfits of Radio parts (not toys) and show you how to build
approximately 100 different circuits, locate, repair, and remedy all
receiving set troubles. Three outfits you build are shown on this
page. You build practically every type of receiving set known
today. Thus you learn the ‘‘why’” and the *'low ' -—get a com-
plete, thorough, rounded-out knowledge that shows its worth in
vour pay envelone. Full details in mv big hook.

Earn $15, $20, $30 a Week Extra While Learning

Deloss Brown, South St., Foxboro, Mass.. made $1,000 from spare
time jobs before he even finished his course.  Frank Toomey, Jr.,
Piermont, New York. made $833, G. \W. Page, 1807 21ist Ave.,
Nashville, Tenn., says the course brought him $935 spare time
profits. No need to scrimp, save and deny yourself good things
to rl)?y for this course. Tt's the world-famous course that pays for
itself.

Your Money Back If Not Satisfied

That's the agreement I make with You when voun enroll. It's my way
of showlng you that I'll glve you the tralnlng and service vou need and
want. You are the only judge.

64-Page Book FREE tor the Asking

I will gladly send you my 64-page book of Information on N. R. T.
training and the monev-making apportunitics in Radie without a penny'a
©ast to you. Send for it NOW. CI!p or tear out the coupon today,
Find out what Rxdio offers you and how my Lmpleyment Department
helps you get Inte Radie afier you graduate.

J. E. SMITH, President

Dept. 31K

(o)

Send for FREE
64 Page Book
giving facts
onthis new

Washington, D. C.

Radlo Course.

Address., ...

[ o] 1) FP PRI

J. E. SMITH, Presrdent
Dept. 3K, Natlonal Radio Institute,

Occupation..........

in this New

Business

Dear Mg, SMiTH: Without obligating me
in any way, pleasesend meyour Free book,
“Rich Rewards In Radlo,'”
matlon on your prictical’ Home Study

with Infor-

PIRPRRS - 7117 XPOp g




PoPULAR RADIO has always been alert to
new trends.

I have been a staunch follower of the editorial contents of PoPULAR
Rapio for many years and feel that you have contributed much
toward the development of the radio industry. PopULAR RADIO has
always been alert to new trends and new developments, and has
pioneered with those advancements that are really worth while.
Your laboratory and technical department has been very helpful to
me and, I am Sure, to many other serious-minded radio enthusiasts.

L]
/g; ]
SECRETARY,
HamMMARLUND-ROBERTS, IncC.

LESLIE G. BILES

Leslie G. Biles started his career as an amatéur in 1909. Then, after considerable laboratory experi-
ence, he became Technical Radio Editor of the Philadelphia Pubiic Ledger. In this connection, Mr. Biles
had an opportunity to do a great deal of research and experimental work. He then became Managing
Editor of Radio-in-the-Home. He left this position to become Secretary of Hammarlund-Roberts, Inc.
.He has written for all the leading radio magazines and newspapers, through which he has established a
reputation as an outstanding authority on many phases of radio.

|



Bell Telephone Laboratories, Inc.

A Radio Voice That a Million Could Hear

The amazing development work that has taken place in reproduction during the
last two years is well typified by this giant speaker which proved capable of hurling
a man’s voice across the Hudson River at its widest point. Several ycars ago voice
projection was measured in feet. Now, with the aid of this new Hercules of horns,
which weighs several tons, the human voice can be flung over a mile. Tkhe horn
is of the exponential type end is provided with a group of nine reproducers atiached
to its small end. FEach reproducer is provided with a moving diaplragm of alumi-
num alloy, measuring only 0002 inch thick, and attached to this diaphragm is o
small coil of eluminum strip insuleted with varnish. The voice-modulated currents
pass throughk this oluminum strip and, interacting with a powerful magnetic field,
cause the diaphragm to respond in perfect sympathy with the voice current. A new
record of efficiency has been established with this equipment. Frequencies as low
as 60 and as high as 6,000 cycles are reproduced with amazing efficiency of 50
per cent. This means that 50 per cent. of the electric energy supplied to the horn
is converted into sound. The horn and its accessory equipment kas been developed
by the engineers of the Bell Telephone Laboratories, Inc.

o«
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‘Does Static Come
Up From the Groundr

Since the inception of radio communication, engineers have accepted the theory
that static interference is a phenomenon associated with the atmosphere and

our receiving apparatus to the air.

that the visitations of static impulses is the direct result of exposing parts of
It has been insistently imagined that these

rebellious gushes of static strike our aerials and rush pell mell through our
receivers to the ground. How shocking it would be if we had to revise this
conventional notion and picture static as a ground phenomenon, with terra firma
as its abode in place of the sky. Such is the astounding theory of Dr. Richard
Hamer, whose brilliant researches outlined in this article have supplied what
would seem to be sound verification for this amazing conclusion.

By DR. RICHARD HAMER

Department of Physics, University of Pittsburg

TATIC, radio’s arch enemy and all-

pervading nuisance, has to date
successfully eluded the efforts of our
best engineers. It is still as rampant
and capricious as it was when it surged
through Signor Marconi’s little ceherers
back in the infantile days of the art.

Although the presence of static is the
most obvious thing imaginable, it is sur-
prising how little is actually known
about its ultimate nature and the source
of its generation. Since it first mani-
fested itself, it has been held that it
was a phenomenon of the air, and that
it took up its permanent dwelling in
the wide-open spaces between the aerials
of the world. That this method of
reasoning might, after all, turn out to
be a fallacy is suggested by experiments
which the writer has performed.

The theory is proposed here that fluc-
tuations of atmospheric pressure and
their consequent effect on the earth is
one of the main causes of static, of
earth currents, and of the variations in
earth currents and in the magnetic field
which the earth generates.

The ever-varying changes of atmos-
pheric pressure due to meteriological
conditions give rise to a varying poten-
tial of the grounding conductor with
respect to the earth itself, or else ac-
tually cause a redistribution of elec-
trons or ions in the regions near the
locality where the pressure changes.
They also seem to change the resis-
tance of the earth considerably.

Experiments undertaken by the
writer seem to indicate that all these
factors possibly exist, and perhaps ex-
ert their own effects at the same time.
In an experiment, a glass tube about
one meter long was filled with moist
earth. Two brass discs were inserted
about ten centimeters from each end,
with their brass rod connections insu-
lated from the earth by glass tubes
extending out through the rubber stop-
pers used to close the ends. These
disc electrodes were connected in series
with a sensitive galvanometer. Suit-
able tube connections were arranged at
the top end so that the soil in the tube
could be subjected somewhat suddenly
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to a reduced or increased pressure by
means of an aspirator or an air com-
pressor. Figure 1 shows the set-up
used.

Changes in air pressure caused no-
ticeable variations in the current which
was found to flow, due to the fact that
polarizable electrodes were used. Simi-
lar wvariations were observed when a -
battery was put in series. This would
indicate that the soil acids gave rise
to an electric current owing to their .
chemical action on the brass electrodes .
and that variations in pressure caused
variations in the local concentrations at
the surfaces of the electrodes, and so
made the currents vary. Another view
is that the pressure changes modified
the resistance of the earth just as the
agitation of the telephone transmitter
diaphragm varies the resistance of the
carbon granules. 3

An attempt was next made to elimi-
nate the polarization and resistivity ef-
fects which were undoubtedly present,
by using a quadrant electrometer in-
stead of a galvanometer and separating
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DOES STATIC HIDE IN THE EARTH?

The phenomena of earth magnetism and static, which seem to be
related, have been the subject of some of the most ingenious experi-

ments of modern science.

Dr. Hamer's researches go a long way

toward clarifying the known facts of terrestial magnetism, atmos-
pheric disturbances and static.

the electrodes from the soil by glass.
One end was earthed and the whole
tube covered with tinfoil, which was
also earthed. Figure 2 shows the second
set-up. The same variations in pres-
sure gave rise to deflections of the
needle such as would be caused by a
redistribution of electrical charges in the
soil.

These latter experiments indicate that
there is an actual redistribution of elec-
trons or charged ions throughout the
mass of earth when the air pressure is
suddenly varied. It is quite possible
that in the case of static and earth
currents these factors (change of po-
larization, resistivity variation and ionic
redistribution) are all present and exert
an influence.

It is obvious that anything which

tends to change the contact potential
of a grounding wire with respect to
the earth, or which causes a redistribu-
tion of ions or electrons in the earth,
temporary or otherwise, will play a defi-
nite part in the recording of any instru-
ment using a grounded connection. It
would also follow that static would per-
force affect all wavelengths more or less
indiscriminately. That such is the case
seems to be indicated by’ wireless ex-
periments.

From these results it would seem that
static due to local meteorological con-
ditions may be reduced considerably by
burying the grounding wire very deeply
with the connecting wire insulated from
the moist earth, or by using an exten-
sive spider or mat of conducting wires
cither above the ground and not in

POPULAR RADIO

actual contact with it, or else on or
below the surface of the ground, but
insulated from it. The spider device
is generally used for transmission only
and undoubtedly is a great improvement
for the reason that local variations of
the contact potential of the “ground”
are considerably reduced.

All earth-current measurements ob-
viously demand that the connections
with the earth shall be stable and not
liable to fluctuations, gradual or other-
wise. The elimination or determination
of these should be a first consideration
before much reliance can be placed
upon the apparent results. Non-
polarizable electrodes should be used.
These should help partially in the case
of static.

It is difficult to suggest a means of
reducing or overcoming the static or the
fluctuations due to atmospheric pres-
sure variations at a distant area. Per-
haps inland points should endeavor to
have good water connection, with as
large a water area as possible, and so
attempt to have complete water connec-
tion between transmitting and receiving
stations. Experiments are planned to
determine if pressure wvariations on
fresh and salt water cause similar vari-
ations in currents and potentials. It
would appear reasonable to expect that
water connections considered as elec-
trical conductors are more uniform than
land, though this would not always be
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THE APPARATUS FOR THE FIRST
EXPERIMENT

Ficurg 1: By means of the apparatus
shown diagramatically above, Dr. Hamer
discovered that the current flowing in the
galvanometer at the right varied with
the air pressure on the earth in the tube.
The pressure was varied by means of an
aspirator and compressor connecied at
the top of the glass tube.
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the case, especially at the delta of a
river.

This theory of the cause of static
affords a rcasonable explanation of the
greater prevalence of static in summer
than in winter. During the summer
months, in the northern hemisphere,
pressure changes of short period are
more frequent and more sudden than in
winter. These are gencrally due to the
prevalence of thunderstorms and simi-
lar disturbances. Their period is about
half an hour or less and the magnitude
is measured in hundredths of an inch
of mercury. When condensation, such
as rain or fog, takes places, there would
be a rapid fall in the pressure and a
wave of rarefaction would spread out
from the rain area as center. If these
pressure changes cause observable tem-
porary disturbances of the electronic or
junic distribution in the earth’s crust,
then this would give rise to more static
in summer than in winter. This is ac-
tually the case, as proved by experi-
ence.

In winter the pressure changes are of
a much longer period, generally about
two days, and are much greater in mag-
nitude, being measured by about half
an inch of mercury, but since they
are more gradual, they are much less
likely to be observed as disturbing fac-
tors in wireless reception. They should,
however, be present as factors in earth-
current and magnetic observations. The
variations in these should be more or
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THE REVISED APPARATUS FOR THE
SECOND EXPERIMENT

FiGure 2: In order to eliminaie polariza-
tion and resistivily effects that might heve
been responsible for current changes in his
first set-up, Dr. Hamer repeated the ex-
periment, using electrodes insulated from
the earth in the tube, as shown above.
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THESE LOOPS ADD TO QUR KNOWLEDGE OF STATIC
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The giani double movable loops pictured here are used by the U. S.

Bureau of Standards to determine the direction and intensity of static

impuises. It is the theory of Dr. Hamer that stalic’s real lair is in

the ground and that it is generated by varving air pressure to whicl
the earth is naturally sensitive.

less parallel in occurrence and intensity.
Similarly, as regards the daylight
hours and the hours of darkness, static
and fading effects are more frequent in
the fermer than in the latter. DPos-
sibly this is because as far as pressure
changes themselves are concerned, a
more turbulent state of the atmosphere
exists. generally during the day than
during the night, very short period pres-
sure variations being more frequent.
The experiments with the earthed
tube and non-polarizable electrodes sup-
port the theory that a redistribution of
electrons or ijons takes place in the
earth’s crust when a variation of at-
mospheric pressure occurs anywhere
over the earth. If the electric current
due to this redistribution is large enough

to give rise to observable magnetic ef-
fects, as would appear from the results
so far obtained, then the atmospheric
disturbances will play a definite réle in
the magnetic variations, in the same
way as it thus appears to be one of
the main causes of the variations in the
earth currents. Professor Sanford, of
the Leland Stanford University of Cali-
fornia, has already declared that these
magnetic variations parallel those of
the earth currents he has observed.

The theory as here proposed suggests
that the sun by radiation effects and
possibly by gravitational air tides, with
the assistance of the moon in the latter
case, indirectly causes at least a part
of the variations which take place in
the carth’s magnetic field.
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And Now—An

AC LC-28

Here is POPULAR RADIO’S premier creation for the profes-
sional set builder, the amateur and the music lover. The re-
ceiver described in this article embodies all the refinements
that place the older model in the front rank of 1928 receivers,
with the additional features of complete operation from the

AC lighting lines and the best type of amplification and repro- o

duction that it is possible to get at the present time. ~ {

HE, new model of the LC-28 re-

ceiver described in this article in-
corporates all the outstanding features
of the original set, described in the Oc-
tober, 1927, number of Porurar Rapio,
and in addition several new features and
refinements that make it exceptional as
a modern receiver for broadcast recep-
tion.

First of all, the new set is designed
to operate without batteries, utilizing
the new AC valves. It may be used
with any good quality power amplifier
that, in itself, is AC operated and that
will furnish “A,” “B” and “C” voltages
to the LC-28 high-frequency pack it-
self.

In considering the design of the re-
ceiver itself from a theoretical stand-
point the reader may refer to the sche-
matic wiring diagram in Figure 3. It
will be noticed that the general circuit
arrangement is practically the same as

By LAURENCE M. COCKADAY

in the DC LC-28. In place of the DC
valves, however, are shown three AC
filament valves in sockets P1, P2 and
P3, while a heater type valve is em-
ployed in the detector socket, P4.

In the three high-frequency amplifier
stages, O1, 02 and O3, where the
straight AC valves are employed, it will
be noticed that bridge arrangements,
O1, 02 and O3, are used to balance
out the AC potential in the grid cir-
cuits, carefully by-passed in each stage
with suitable by-pass condensers, AA1,
AA2 and AA3. The grounded chassis
has been utilized for the “C” bias con-
nection to the high-frequency stages,
and the center tap on the resistors,
Ol, 02 and 03, has been raised by
the amount of this “C” bias above the
chassis potential. This makes a simple
but thoroughly efficient job and simpli-
fies greatly the wiring that would ordi-
narily be used on an AC receiver.

The connections between the high-
frequency pack and the power-pack am-
plifier to be used to operate the com-
plete receiver are laid out with a stand-
ard Yaxley cable and plug. Figure 6
shows the connections graphically.

The results that may be obtained
with this new receiver are even better
than those obtained with the standard
DC valves, and set builders who ara
looking for the latest and most modern
type receiver should find it in this new
design.

The construction of the receiver is
as easy a job as the original DC set,
and the results that will be obtained
will repay any experimenter. 'The set
is thoroughly reliable -and will give re-
sults that are really permanent, as the
circuits for the AC valves have been
carefully worked out with electrical
constants that are conservative and that
promote long life for the valves.

s
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POPULAR RADIO WORK SHEET
THe LC-28 ror AC OpERATION

0220992 2200229969

?

FIGURE 1: THE PANEL LAYOUT OF THE RECEIVER.

List oF ParTs FOR BUILDING THE RECEIVER

A, B, C and D—Precision high-fre-
quency transformers, type 4-B;

El, E2 and E3—Samson high-fre-
quency chokes, type No. 125;

F—S;Ims%l; high-frequency choke, type

0. 85;

G—Lynch suppressor, 500 ohms;

H—Lynch suppressor, 600 ochms;

I—Lynch suppressor, 700 ohms;

J1, J2, J3 and J4—Hammarlund mid-

line variable condensers, .000275

mid.;

K2 and K3—Aerovox moulded

condensers, .02 mfd.;

L—Ae;gvox moulded condenser, .00025
mid.;

M—A?rovox moulded condenser, .00075
mid.;

K1,

CosT oF ParTs—Not over $95.00

N—Durham metallized
megohms;

01, 02 and O3—Electrad center-tapped
resistors, Type V-10, 10 ohms;
Pl, P2 and P3—Benjamin 4-prong

sockets;

P4—Benjamin 5-prong socket;

Q—Vaxley cable connector plug with
cable, type 660;

R1, R2, R3 and R4—Special Junior
aluminum box shields for LC-28,
made by Aluminum Company of
America;

S—Centralab resistor, 500 ohms, PR500;

T1, T2 and T3—Carter “Imp” plugs
and tip jacks, marked ‘Antenna”
and “Ground,” and “Input,” re-

resistor, 6

spectively, with insulating washers

for the antenna and input jacks;
U—Hammarlund double-drum dial;
V—Brass extension shaft, 16%% inches
long and Y% inch in diameter;
W—Aluminum panel, 6 inches by 26
inches, drilled and decorated, made
by Wholesale Radio Service Com-
pany;
X1 and X2--Tait brackets;
Y—Aluminum chassis for the LC-28,
made by the Aluminum Company
of America;
Z—Lynch single-resistance mounting;
AA1l, AA2 and AA3—Acme Parvolt by-
pass condensers, 4 mfd.;
Corwico Braidite hook-up wire, screws,

nuts, 1%5-volt flashlight bulb,
solder, etc.

i)

%o

N

=G

.IW;IH T i
e —————— gy
—gl e m———————

T
i

FIGURE 2: THE PICTURE WIRING DIAGRAM OF THE RECEIVER.
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THE SCHEMATIC CIRCUIT OF THE NEW RECEIVER

FIGurg 3:
described in the October, 1927, number of PoPULAR Rapio, will show how simple is the

new circuit arrangement for using AC valves.

A comparison of the circuit shown above with that of the DC-wired LC-28,

This simplicity is Lhe result of intensive

study of the problems involved in the use of alternating curremt as a power source.

The Construction of the Receiver

In building the receiver, the same
general construction features should be
followed as were outlined in detail in
the October, 1927, issue of PopuLAR
Rapro.

The first job is to mount the instru-
ments on the chassis in the holes drilled
for them, as shown in '‘Figures 1 and
4. Then fasten on the front panel
and the shields, leaving off the covers
of the latter. The detailed information
given on this subject in previous a:-
ticles need not be repeated here.

The addition of the by-pass condens-
ers. AAI, AA2 and AA3, necessitates
drilling a few extra holes in the chassis.
One extra hole for the pilot light wir-
ing and one for the extra jack are
also necessary. The information for
drilling the extra holes is given in the

diagram in Figure 4. The by-pass
condensers, AAIl, AA2 and AA3, are
mounted in front of the sockets, and
the tapped resistors, which are
V-shaped, are connected to the two fila-
ment terminals of each of the three
high-frequency sockets, with the center

- terminal sticking up. These are indi-

cated in the picture wiring diagram in
Figure 2.
How the Set Is Wired

As with the first design of this re-
ceiver, the wiring is accomplished, i
as many cases as possible, by the mere
act of fastening down the various parts
onto the metal chassis. This feature
eliminates a good many feet of wiring
and simplifies the connections so that
any novice can accomplish the job.
The complete set should be wired up
with a heavily braided, insulated wire,

such as Corwico Braidite hook-up wire.

If the set builder will refer to the
picture wiring diagram in Figure 2 for
the correct connections, he will make
no serious errors.

It will be noticed that the wiring of
the 1%4-volt AC filament circuit from
the Yaxley cable to the AC filament
circuits of the three high-frequency
valve sockets, P1, P2 and P3, and the
connections to the pilot light are made
with a double piece of hook-up wire
twisted between each connection. This
is shown very clearly in Figure 3.
The same holds true of the 214-volt
AC connections from the Yaxley plug
to the heater terminals of the 5-prong
detector socket, P4.

In connecting up to the pilot light,
the contact arm assembly is left off

(Continued on page 246)
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THE CHANGES NECESSARY IN THE LC-28 SUB-PANEL

Ficure 4:
circles.

are redrilled so as to be Y4 inch in diameter.

The holes drilled in the original LC-28 sub-panel are shown in light black
The heavy black circles indicate the new holes whick must be drilled for the

assembling and wiring of the AC model of the receiver. Note that jour of the old holes
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PUTTING THE CON-
DENSER UNIT IN
PLACE

In the lower baltery
compartment of the
Radiola 28 the power
unit and the condenser
unit are placed -as
shown here; omce in-
stalled they require no
further attention.

PUT THIS “ABC” POWER BOX
IN YOUR RADIOLA 28

ADIO fans who now own a battery-

operated Radiola 28 receiver will
be interested in learning that they can
convert it to complete AC operation in
a few minutes’ time, as outlined in this
article.

This conversion is made possible by
an AC power-pack kit containing the
parts listed in the list of parts given
here:

A—Power unit;

B—Condenser unit with terminal board;

C—7-wire cable;

D—4-wire cable;

E—Resistance strip;

F—Resisistance rods;

G—Transfer plug;

H—Stirrups for mounting power unit;

I—Roundhead wood screws.

The AC adaption comprises changing
over the filament wiring of the receiver
by means of a cable, indicated in
Figure 1 as C.

This change may be divided into four
simple operations, as follows:

1. The removal of the operating panel.

.

By ROBERT W. TAIT

Complete socket operation
for the Radiola 28 may now
be accomplished by any fan
in a very short time with the
simple apparatus described
here. In addition to doing
away with the annoyances of
hattery operation, the change-
over apparatus incorporates a
210 type valve power stage for
the low-frequency amplifier.

. Changes in the receiver unit.
. Changes in the cabinet.
. The replacement of the cabinet.

R I N

The Removal of the Operating Panel

The first job is to take the loop an-
tenna out of its socket and remove all
the vacuum valves from their sockets.

Then raise the upper section of the
cabinet so that it will remain open, re-
vealing the battery compartment in the
lower portion. Disconnect all the bat-
teries and remove them from the lower
compartment.

Now unscrew the four screws and
lock washers on the bottom side of the
raised section and then lower the top
section.

When this is done, the upper lid
should be raised and the complete panel
assembly may be pulled out gently,
about three or four inches. All of the
screws holding the terminals of the bat-
tery cable at the rear of the sockets may
now be loosened and the cable and its
terminal strip removed. The receiver
unit may then be completely taken out
of the cabinet. Next remove the con-
denser in the upper right-hand corner
of the cabinet and unfasten the clamps
fastening the cable to the cabinet.

(Continued on page 254)
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READING THE RADIO
FUTURE

By the use of the simple
and easily read -aneroid
barometer shown at the
right, the possibiliiies e/,
good or bad reception for
the next twelve hours may
be predicted with remark-
able accuracy.

POPULAR RADIO

THREE SIMPLE INSTRUMENTS THAT WILL HELP YOU IN

FORECASTING STATIC -

Here is a way for any fan to become a radio reception

“prophet,” with the aid of the three easily purchased and

easily manipulated instruments described below. And there

is great entertainment—and also a field for real scientific

endeavor—in tracing the periodic weather conditions that
are responsible for changes in radio reception.

HAT radio reception fluctuates in

quality with the variations in our
atmospheric conditions seems certain.
Some attribute to the weather too much
influence on radio reception, and others
now are ready to say that atmospheric
conditions play no part. A number of
persons have suggested a sun-spot influ-
ence, but according to recent press dis-
patches those in charge of investiga-
tions of the sun-spot relationships de-
clare this theory exploded. In the face
of these contradictory views, the writer
is convinced, after a long period of ob-
servation, that the degree of static which
interferes with our radio reception varies
with atmospheric conditions—more par-
ticularly with pressure. Assurance of
this relationship is based upon the cor-
relation of reception conditions with the
daily passing high and low pressure

By EUGENE VAN CLEEF

areas. The relationship is so clear-cut
that definite statements may be set up
which will serve as guides to those de-
sirous of forecasting daily the proba-
bility of static. Before recording these
conclusions we should first note the na-
ture of Highs and Lows and some facts
regarding their behavior.

If the reader will secure successive
weather maps like that in Figure 2,
and watch a given high pressure area
on successive days, he will note that it
moves across the country normally at
about the average speed of a passenger
train, so that in the course of about
four 24-hour days it travels from the
Pacific coast to the Atlantic. Accom-
panying the High is a Low which trav-
els at about the same rate. No two
Highs nor two Lows occur next to each
other. The Highs and Lows generally

occur in pairs, a High following a Low,
or a Low following a High.

These passing pressure areas, or
“storms,” as the Weather Bureau some-
times designates them, indicate the na-
ture of the weather which any locality
is likely to have. Since they always
travel in an easterly direction, and since
their rate of motion is known, wé can
forecast the weather for a given local-
ity if we know what the pressure and
accompanying weather conditions are to
the west, as shown by these areas.
Space limitations do not permit of a
detailed account of the special problems
associaled with the fascinating field of
weather forecasting, but enough perhaps

"has been said to direct attention to the

occurrence of these pressure areas
which seem to be so intimately asso-
ciated with our static troubles.
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Some persons may. already have ac-
quired the impression that the situation
here noted is too complicated for them,
and consequently at this point are
ready to give up the idea of forecast-
ing for themselves. These fears, how-
ever, need not be further entertained,
as the operation of forecasting may be
réduced to fairly simple terms. One
does not need to subscribe for the daily
weather map, as desirable as that is for
minute investigation, but can accom-
plish much in this work with the aid
of three simple instruments—the barom-
eter, outdoor thermemeter and hygrom-
eter.

Just what is a barometer and what
does it tell? We have learned by ex-
periment that at sea level on a normal
day the atmosphere weighs 15 pounds
to the square inch. This weight we
call pressure. If a glass tube about
34 inches long were filled with mer-
cury and the open end immersed in
a cup of mercury, the mercury within
the tube under the conditions just noted
would fall to a height of 30 inches above
the level of the cup basin. In other
words, the weight of the column of
mercury within the tube would equal
the weight of the air pressing outside
upon the mercury surface in the cup.
This weight represents the air pres-
sure and the length of the column is

THE THREE TOOLS OF THE RADIO
PROPHET
FicURE 1: At the lejt is a hygrometer, by
which the relative humidity of the atmos-
phere is determined. At the lower right
is an ordinary outdoor thermometer, and
at the upper right is an aneroid barome-
ter, which registers the air pressure at the
moment and thus gives warning of ap-
proaching Highs and Lows.

interpreted as the air pressure. An at-
mospheric pressure of 30 inches has
been adopted as normal. If the height
of the mercury column rises above 30
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inches.- the pressure is high; if it falls
below 30 inches it is low. On the
weather map the Highs and Lows to
which we have referred mean exactly
this.

The mercurial barometer is too ex-
pensive for most of us to possess and,
furthermore, is rather awkward for a
novice to use. So in its place the com-
pact and convenient aneroid barometer,
in which air is utilized, is recommended.
It is calibrated according to the read-
ings of the mercurial barometer, and is
so arranged that anyone can read it
easilv and note whether or not the
pressure is rising or falling.

Generaily if the pressure reads above
30 inches static will be absent, and if
below it will be present. If the barom-
eter is just below 30 inches in the morn-
ing and has been rising all the preceding
night, the prospect of no static for the
evening is excellent. If, on the other
hand, the reading is just above 30 inches
and the pressure has been falling dur-
ing thc preceding twelve hours, then
static is almost certain during the next
twelve hours. That is simple enough:
but exceptions creep in occasionally,
and to make allowances for them the
outdoor thermometer and hvgrometer
will assist us.

Everyvone is familiar with the use of

(Continued on page 242)
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HOW GOOD AND BAD RECEPTION FOLLOW THE WEATHER

FicURE 2: In this weather the solid lines, or isobars, connect places of equal air pressure,
and indicate in this way the positions of high and low pressure areas for a given time.
Note that severe storms, with accompanving static, are indicated by the very low pres-
Sure areas on the northwest and eastern coasts, while the central part of the country is
enjoying the good reception that generally accompanies high-pressure areas.
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A HOOK-UP FOR BRINGING IN THE SHORT WAVES

Ficure 1: In the photo-diagram above, the Hi-Q “Six” is shown as an example of
standard broadcast receivers with which the Aero converter may be used for bringing in
short-wave broadcasts. The converter draws all its plate and filament currents jrom the

units that supply the receiver.

eAny Receiver Brings In Skort Waves With

The Aero Converter

With the interest in short waves mounting daily, radio fans will wel-

come the constructional data given below for building a simple unit

which will bring all the short wave-bands into the range of their

broadcast receivers. The Aero converter is less expensive and easier

to build than an ordinary receiver, and its operation does not require
the addition of any batteries or power-packs whatsoever.

ADIO fans are turning their atten-
tion more and more toward the
fascinating short waves, with which re-
markable distances may be covered, and
static, the great destroyer of reception,
is practically eliminated.

There are now many short-wave sta-
tions within the range of even a simple
converter of the type described in this
article. The new field of reception
opened up by this device will prove a
revelation to the broadcast listener.

Reception of shert waves may be ac-
complished by simply inserting the con-
nector plug of the short-wave adaptor
described here into the detector secket
of any standard broadcast receiver.

By CARL DORF

The new adaptor unit consists of a
regenerator detector circuit equipped
with a triple coil unit consisting of an
antenna coil mounted on a variable
coupling and a set of three detachable
coils that plug in for the various wave-
length ranges that are to be cevered.
Each detachable coil consists of a sec-
ondary coil and a tickler coil of the
correct size for the band that it is de-
signed to cover. The tuning is con-
trolled by two variable condensers; one
tunes the coil to the proper frequency
or wavelength and the other is used to
control regeneration. These two con-
densers are mounted on the front panel,
along with a variable resistor for oper-

ating at the correct filament temperature.
The complete job may be assembled
and wired in less than one hour.

How to Assemble the Instruments

The best plan is to start mounting
the instruments that are to be at-
tached to the sub-panel, J. Figure 2,
which is a top view of the adaptor,
shows the relative positions for meunt-
ing the various instruments. The lay-
out of the instruments is also shown
in the picture wiring diagram in Figure
3. 'The construction will be a simple
job, as there are only a few instruments
to be mounted. It will be best to use

(Continued on page 263)
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THE AErRO SHORT-WAVE CONVERTER

HOW THE INSTRUMENTS ARE MOUNTED
FIGURE 2: As ihis view shows graphically, the complete job of mount-
ing and wiring the instruments of the converter is extraordinarily
simple, and could be completed by any novice in very short order.

List oF ParTs rFor BuiLpiNg

THis UNit
CosT oF Parts—Not over $33.00
A—Aero short-wave tuner, type LWT- o 2
125; . °
B—Amsco variable condenser, .00014 f
mid.; © 9]
C—Amsco variable condenser, type 514, 7
00025 mid.;
D-—Aero high-frequency choke coil,
No. 60;

E—Carter moulded condenser, .0001
mid., with grid-leak clips;

F—Benjamin 4-prong socket ;

G—Yaxley rheostat, 25 ohms;

H1 and H2—National type B dials;

I—Westinghouse Micarta drilled panel,
7 by 14 by %% inch;

J—Westinghouse Micarta drilled sub-
panel, 7 by 13 by 3/16 inch;

K1 and K2—Aero sub-panel brackets;

I—Tobe Tipon grid-leak, 5 megohms;

5 feet Celatsite insulated bus bar, old
valve base, screws, nuts, etc.

v Have Lirae
DO A P ﬂ%ﬂ}
<] ol D AMENT PXOv (11400
ISR G L e iners)

HOW THE CONVERTER IS WIRED
F1GuRE 3: The wires are indicated in RED lines, solid for wiring above
the sub-panel and dotted for wiring below. The detail at the bottom
of the diagrem shows exactly how to iwire the discarded vacunum.
valve base that is used to plug into the detector socket of the broad-
cast receiver with which the converter is used.
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Radio’s New Organ of Sight

Around the simple glass bulb with the vacuum
valve base shown at the left have been built
all the marvelous achievements of television
that have so startled the world of late.
Science can now make these photo-electric
cells so sensitive to light that the glare of a

match will destroy them. -

HOW SCIENCE PERFECTED THE PHOTO-ELECTRIC

CELL AND PROVIDED

adio’s “Sixth Sense”

How many people know just what a photo-electric cell is, how it
functions, what principles underlie its action, or how it is applied
to television? In this and in succeeding articles all these questions
awill be answered, and the whole fascinating story of photo-electric

EW scientific developments have

ever caught the public imagination
as quickly as the experiments in tele-
vision wbich have been carried on dur-
ing the past few years. These experi-
ments, together with the successful use
of talking moving pictures, have at last
brought to the attention of the public
a once little-known branch of electric-
ity—photo-electricity, the science that
treats of the relationship between light
and electricity.

Most of the interest in photo-elec-
tricity has centered about the photo-
electric cell, 2 vacuum valve device by
means of which light can be made to
control electric current. It has many
uses in addition to television and talk-
ing moving pictures, such as in photom-
etry, cigar sorting, control of paper
quality, and control of street and sign
lighting.

The development of the cell to the
point where it is a reliable, reproduc-
ible, readily available device has
opened up a new and fascinating field
for the professional and amateur ex-
perimenter alike. And yet few people
who are not experts on the subject know
much about the history of the cell, the
fundamental principles involved in its
operation, or its manufacture in its
present-day form. Yet these facts make
a vastly interesting story.

The fundamental action of the photos

science and its development told.

Article No. 1

By DR. LEWIS KOLLER

Research Laboratory, General Elec-
tric Company

HOW SCIENCE PICTURES THE
LITHIUM ATOM

FiGure 1: The planetary nature of the
atom is clearly shown in this diagram.
The lithium atom is gquite simple in ils
construction, with two electrons revolving
in their orbits around a central proton.
Complex atoms, such as those of some of
the metals, have many more electrons re-
volving about Lhe posilive proton.

electric cell is illustrated by the dia-
gram in Figure 2. A cell is connected
in series with a “B” battery and a
milliammeter. Light from an incan-
descent lamp falls upon the cell. The
nearer the light is to the cell, the larger
the current flowing through it, as can
be shown by moving the light back
and forth. If the distance between
light and cell is measured at the same
time that the meter is read, it will be
found that the current varies inversely
as the square of the distance, showing

that the activity of the cell is directly
proportional to the amount of light fall-
ing upon it.

The vacuum valve photo-electric cell
is a comparatively recent development.
Its forerunner was the selenium cell.
The element selenium was discovered
by the Swedish chemist, Berzelius, in
1817. In 1873 an Englishman, Wil-
loughby Smith, attempted to use selen-
ium in making high resistances for use
in transatlantic telegraph work. He
found that these resistances were very
erratic and changeable, and eventually
discovered that this was due to the
fact that the electrical' resistance of
selenium depends upon the amount of
light falling upon its surface. The
brighter the light, the lower the re-
sistance of the metal. Smith was able
to get around his difficulties by enclos-
ing his resistances in a light-tight box.
Following this discovery, cells were
constructed of many different forms to
make use of this interesting property.
The selenium cell is still in use for some
purposes, although it has many unde-
sirable properties.

The action of the type of photo-
electric cell that T am going to describe,
however, is radically different. The
underlying principle was first made
clear by the German physicist, Hall-
wachs, in 1888. Hallwachs discovered
that if he charged a zinc plate to a neg-



MARCH, 1928

Proro ELecmi,
CELL
Sovwce of
LIGHT
i Barresy
) =
),
A SIMPLE PHOTO-ELECTRIC CELL
CIRCUIT

Ficurg 2: The jundamental action of the
photo-eleciric cell can be determined from
such a set-up as this. The amount of
current - flowing in the milliommeter varies
inversely as the square of the distance
from the cell to the light source, showing
that the current increases or decreases
directly with the amount of light falling
upon the cell.

ative potential (by connecting it to the
negative terminal of a battery) and then
exposed it to ultra-violet light, it grad-
ually lost its charge. When he exposed
the plate in the same way after first
raising it to a positive potential, it did
not lose its charge. ' This phenomenon
has been thoroughly investigated and it
has been found that practically all sub-
stances exhibit it to a greater or lesser
degree. This is the fundamental phe-
nomenon of photo-electricity.

Figure 3 shows the experimental ar-
rangement used by Hallwachs. He had
a polished disc of zinc 8 ¢m. in diam-
eter. In front of this was a large
shielding plate of zinc, 60 x 70 ¢m,,
with an opening in which could be
placed windows of various materials.
The zinc disc was illuminated. by the
light of the arc lamp in front of the
windows, The gold leaf electroscope
connected to the disc tells what is hap-
pening to the charge on the plate. When
it is charged with electricity the leaves
stand out away from each other, and
as the charge leaks off the leaves grad-
ually collapse. Hallwachs found that
when the plate was negatively charged

S —

A “RADIO EYE” IN THE MAKING

The bulb in the center is the photo-
The tube T is for the purpose
of exhausting the cell to the high vacuum necessary;
tube A holds the potassium which is distilled over
to form the inner film on the bulb. At CI and C2
these tubes are sealed off after the cell is complete.

FIGURE 4:
electric cell proper.

the "eléctroscope "leaves stood out until
light from the arc fell upon the plate.
They then began to drop, showing that
the charge was leaking off the plate.
No such change was observed when the
plate was positively charged.

The explanation in terms of present-
day physics is simple. The light which
is absorbed by the photo-sensitive sur-
face causes the emission of electrons or
negative charges. If the plate is nega-
tively charged to begin with, these elec-
trons are able to escape and so the
plate loses its charge, while if it is
positively charged they are unable to
escape because of the positive potential
of the plate, and it thus remains
charged.

Perhaps before going further into the
subject it would be well to say a little
about the electron and modern views
of the constitution of matter. The ear-
liest conception of the atom was simply
the smallest particle of matter that
could exist. If one took a small piece
of matter and cut it in two; took one

of the halves and cut that in two, and.

so on, eventually one would reach a
very tiny piece of matter that could
not be any further subdivided. This
was the atom. Now through the work
of Thomson, Rutherford, Bohr and
many others we have a picture of a
vastly different structure which has
much evidence to confirm it. Atoms are
now believed to be small planetary sys-
tems with a massive nucleus in the cen-
ter like our sun, and rotating about
this center a number of electrons like
the planets, The nucleus, which car-
ries the positive charge, is made up of
atoms of hydrogen, or protons, packed
closely together. The electrons are
nothing other than negative charges of
electricity. The force of attraction be-
tween the positive and negative charges
holds the system together, just as the
gravitational forces hold our solar sys-
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HOW PHOTO-ELECTRIC ACTION
WAS DISCOVERED

FIGURE 3: In the original experiment,
light from the arc fell through a window
in the zinc plate on the polished disc
connected to the eleciroscope. Wihen the
electroscope was positively charged, this
light produced no change, but when it was
negatively charged, the light caused the
leaves to fall, showing tle charge was
leaking off the zinc disc.

tem together. Thus the atoms of all
substances are made up of the same
ultimate units, protons and electrons.
The differences between different kinds
of matter are due to the different ar-
rangements of these two kinds of build-
ing material. Figure 1 shows the struc-
ture of one of the simpler chemical ele-
ments, lithium. This theory has met
with great success in predicting the
spectra produced by the different ele-
ments.

All matter, then, is made up of atoms
like these. Some kinds of matter, no-
tably the metals, have the power of
readily conducting a current of elec-
tricity. We believe that in conductive
elements there are a large number of
free electrons—electrons in addition to
the rotating electrons which are at-
tached to each individual atom—and
that these are free to wander through
the metal in accordance with the im-
pressed electric forces. It is the ac-
tual motion of these electrons that con-
stitutes an electric current.

To return to the photo-electric cell,
it can be represented diagramatically as
shown in Figure 5. Light falls upon
the surface of the metal plate, P, and
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TESTING THE ACTION OF A PHOTO-ELECTRIC CELL

By means of this apparatus, the electrical characteristics of the photo-
electric cell may be accurately determined. The light from the large
lamp in the right foreground falls on the cell in front of the man, and
the current changes may be read from the meters in the testing box.

causes photo-electrons to be emitted
from it. The plate is connected to the
negative terminal of a battery and the
wire, A, is connected to the positive
terminal. The positive charge on A
draws the electrons across the space
and so a current flows through the cir-
cuit. The electrode which emits the
electrons must always be connected to
the negative battery terminal, and is
called the cathode. The positive elec-
trode is called the anode.

This is purely a diagrammatical rep-
resentation of a photo-electric cell. A
more usual form is shown in Figure
4, The inside of the glass bulb is
silvered and contact is made with the
silver surface by means of a platinum
flush seal. This silver surface is coated
with a thin layer of some material such
as one of the alkalli metals, lithium, so-
dium, potassium, rubidium and caesium,
which are particularly photo-sensitive.
This takes the place of the plate of
Hallwach’s experiments. The other
electrode projects through the base into
the center of the bulb. A circular open-
ing in the silver coating serves for the
admission of the light. Details of con-

struction may vary, but the essentials
remain the same.

For those not familiar with high
vacuum technique, the method of prep-
aration of a cell will be of interest. Fig-
ure 4 shows the cell ready to be ex-
hausted. It is sealed onto the exhaust
system by means of the tube T. The
exhaust system consists of two pumps

A SCHEMATIC REPRESENTATION
OF THE CELL
FiGure 5: Light falling on the plate, P,
of the photo-electric cell causes it to emit
electrons, since it is megatively charged by

the battery. The positively charged ter-

minal, A, draws these electrons to it, and

causes a current to flow in the circuit when-
ever light falls on P,

‘lionth of an atmosphere.
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connected in series, a mercury vapor
pump and a rotary oil pump, which
works into a rough vacuum line. Be-
tween the cell and the mercury vapor
pump is a liquid-air trap. The end of
this trap is cooled by being immersed
in liquid air at a temperature of —1835°
C., and any water or mercury vapor
present is condensed on the cold walls
of the trap. An electrical or a gas-
heated oven is pulled down over the
cell in order to heat the glass walls
thoroughly and free them of water va-
por and other absorbed gases. By this
means the vessel is pumped down to a
vacuum of a few hundredths of a mi-
cron. or about one one-hundred-mil-
A McLeod
gauge provides an easy and accurate
means for measuring pressures of this
order of magnitude. The next step is
to silver the bulb. This is done by
passing a current through the molyb-
denum spiral, S, which carries at its
tip a small bead of silver. The heat
causes the silver to evaporate and the
silver atoms condense on the relatively
cool bulb wall, thus providing the
mirror-like silver coating. Since the
atoms travel in straight lines, the little
disc, D, causes a circular shadow where
the silver has been prevented' from
reaching the bulb wall. This shadow
forms the cell window. The potassium
in the side arm, A, is now distilled over
into the bulb by warming gently with
a torch. The side arm is then sealed
off by heating at the contraction, C1,
and the cell is sealed ofi from the pump
at C2 ih the same way.

In some cells the sensitive surface is
made of potassium hydride. This is
formed by admitting a low pressure of
hydrogen into the cell just before seal-
ing off and passing a glow discharge be-
tween the electrodes for 15 or 20 min-
utes. This converts some of the potas-
sium to potassium hydride.

Where the sensitive surface is of
caesium it 1s introduced in still a dif-
ferent way. A mixture of caesium
chloride and calcium filings is placed
in a little nickel capsule or pellet and
enclosed in the side arm. When this
is heated by means of a high-frequency
induction furnace, these two substances
react and very pure caesium distills out
into the bulb. Caesium cells have been
specially treated so as to give a sensi-
tive surface of caesium only one atom
deep.

The particular value of the photo-
electric cell lies in the fact that the
current passing through it is directly
proportional to the quantity of light
falling upon it. Doubling the light
doubles the current, etc. For this rea-
son the cell can easily be used for mea-
suring changes in light intensity.
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N designing a radio receiver, it is
always necessary to make some sort
of compromise between conflicting ex-

cellences in receiver design. It is well
known, for instance, that we cannot
get the greatest possible selectivity
without sacrificing quality, so that it
is necessary to compromise between the
two. Likewise, it is extremely difficult
to design a receiver of extremely great
sensitivity without destroying some of
its tone quality.

In spite. of these considerations, the
present receiver is offered to the set
builder as a close approach to the ideal
set for ordinary use. It has to offer fine
tonal quality and high selectivity, and
it will give a good account of itself in
distance reception. Added to this, it
may be made regenerative or non-
regenerative as the operator desires,
simply by turning a knob in the rear
of the set, without any delicate or
* critical adjustments.

While the high-frequency system
uses three vacuum valves and gives
sensitivity equal to three stages, it will
be noted that it is coentrolled by only
two dials, and does not require any
ganging of condensers to accomplish
this.

A carborundum detector is used for
rectification, and this has been simpli-
fied so that no extra battery is re-
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NEW RESULTS WITH
CRYSTAL DETECTION

Radio fans everywhere are coming back to the use of
the old-fashioned crystal as a detector.
junction with up-to-date high-frequency amplification,
as it is in the receiver described below, it delivers an

Used in con-

output of extraordinary quality.

quired, the necessary biasing voltage
being secured from the plate circuits of
the high-frequency valves.

The low-frequency system consists of
one transformer, one resistance and
one transformer-coupled stage, in the
order named. The transformers are of
the quality type and are coupled with
the resistance-coupled stage, giving ex-
cellent tone quality. The last stage
employs a power valve with an output
filter, so that the full volume delivered
by the set can be put to use without
overloading. The schematic diagram of
the circuit is shown in Figure 2.

The battery connections have been
simplified, so that there are no inter-
mediate taps from either the “B” or
the “C” batteries. 'The proper voltages
are secured through the use of resist-
ances in the set, and as a result it is
only necessary to attach the full “A)”
“B” and “C” voltages to the set.

The Construction of the Set

The first step in the construction of
the set is to prepare the panel, XI.
A great deal of trouble may be saved
by procuring the panel already drilled
and finished. Next, the instruments
are mounted upon it; but, before so
doing, the condensers, C and D, are
mounted upon the dial controls, T1 and
T2, in such positions that the rotor

By RICHARD J. GRIFFITH

plates swing downward when the plates
are unmeshed.

When the condensers, C and D, are
mounted upon the dials, all the instru-
ments supported by the panel may be
mounted thereon in the positions shown
in Figures 1 and 3. The equalizer,
V, is attached to the condenser, C, by
bolting it to the rotor of this con-
denser with a 6/32 bolt.

The next step is the preparation of
the baseboard, X2. After finishing with
wood dye, the instruments may be
mounted in their respective places, as
shown in the diagrams, care being
taken to see that all terminals are
exactly in the positions shown.

The Polytrols, N1, N2 and N3, are
furnished with mounts and no difficulty
will be experienced in mounting them
upon the baseboard. The resistors, O1
and 04, are mounted in the double
mounting, while 02 and 03 are mounted
in the single mountings. In mounting
the detector, I, it will be necessary to
bend the springs of the mounting out-
ward, as the detector is slightly longer
than the resistor which the mounting is
designed to fit.

After attaching all the instruments
to the baseboard, the panel may be
fastened to the base by means of two
brackets. The binding-post strip should
also be mounted now.

Wiring the Receiver

If the picture wiring diagram in Fig-
ure 3 is carefully followed, no trouble
will be experienced in wiring the -re-
ceiver, so that a detailed description of
this part of the work is unnecessary.

Any kind of stiff bus wire may he
used, but it is advisable to use the
spaghetti-covered type, such as Celat-
site, as short-circuits are avoided more
easily with it.

It is well to begin by connecting up
the filament, pilot lamp and ground cir-
cuits first. In this connection, it might
be well to call attention to the con-
nection between the framework of dial
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HOW THE INSTRUMENTS ARE MOUNTED

FIGURE 1 :

The crystal detector, the heart of the circuit, is shown at I.

The other parts are spaced evenly on the baseboard Xa.

Tt and the terminal lug of the pilot
light on this same dial; it should be
noted that it is the rear lug to which
the connection is made.

It should be further noted that the
cases of condenser M and transformer
E are connected to the ground or the
“A” negative (—) lead.

It is important in connecting the de-
tector, I, that the end marked “A” be
connected to the “P” terminal of
socket J3, and the end marked “G” be
connected to the “B” positive (4-)
terminal of transformer E.

The bottom lead of coil H goes to
resistor P, the middle terminal to the
rheostat, Q, and the top to the “P”
terminal of socket J3.

The long lug on top of the phasatrol
is connected to the same point as the

£

L

bottom terminal of coil H, that is te
resistor P. The terminal marked “P”
connects to the “P” post of socket JI,
while the terminal marked “PC” is
wired to the resistor, R.

As the rest of the wiring is self-
evident from the diagram, no further
description will be necessary here.
After completing the wiring, the resist-
ances, equalizers and detector may be
placed in their respective clips.

The Installation of the Set

The construction and wiring of the set
being finished, it is now in order to con-
nect the batteries or power-pack and
get the receiver ready for operation.

First insert the valves in their proper
sockets. The following vacuum valves
are recommended for the best results:

POPULAR RADIO

In sockets J1, J2 and J3 insert three
Ceco type A valves. In sockets S4
and S5 place two Ceco type G valves.
In the last stage is placed a Ceco type
J-71 power valve,

Next connect the “A” battery, being
careful to get its polarity right, after
which the filament switch may be pulled
out to its “on” position, when the fila-
ments in all the valves should light.
As a further test, the “A” battery may
be disconnected from its proper posts
and connected to the “B” battery posts,
and the filament switch operated, in
which case the filaments should notf
light, if the set is correctly wired. The
“A” battery is again connected to its
correct place, and the “B” battery con-
nected to its proper binding posts. For
best results, a “B” potential of 180
volts should be used, furnished either
by a good power-pack or batteries. If
135 to 150 volts is used, it might be
well to substitute a 3,000-ohm resistor
for the 5,000-ohm one at P, and if the
set is operated on 100 volts of “B”
battery this resistor may be short-
circuited entirely.

The “C’” battery should next be con-
nected to its proper binding posts, and
its voltage will depend upon the “B”
voltage used. When using 180 volts,
with a 171 type valve in the last stage,
the “C” battery should be one of 40
volts. With 135 volts “B"” battery, the
“C” voltage should be about 30 volts
or less.

When using a Ceco type F valve in
the last stage, and 135 volts of “B”
battery, the “C” voltage should be 9
volts.

The antenna and ground should now
be connected to their respective posts
and the speaker connected by pushing
its cord tips into pup-jacks Z9 and Z10.

(Continued on page 244)
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THE CIRCUIT OF THE NEW RECEIVER

FIGURE 2: The high-frequency amplifier at the left works into the crystal detector at I.
The low-frequency amplifier at the right combines resistance and transformer coupling.
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THE GrIFFITH ORTHOPHASE RECEIVER
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solid Rep lines.

A and B—Hammarlund fixed coupling
coils, type RF-17;

C and D—Hammarlund midline vari-
able condensers, type ML-17, .00035
mid.;

E and F—Samson symphonic low-fre-
quency transformers;

G—Samson output impedance, type O;

H—Precision tapped choke coil, No.
380;

I—Carborundum crystal detector, type
30, equipped with Lynch mounting;

J1, J2, J3, J4, J5 and J6—Benjamin
Cle-ra-tone sockets, No. 9040;

K—Polymet Hi-volt filter condenser,
type A, .1 mid.;

L—Polymet Hi-volt filter condenser,
type A, .S mid.;

THE WIRING OF THE ORTHOPHASE

FIGURE 3: All the wiring is done above the wooden baseboard, X2, and is shown here on

The instruments are outlined in BLACK, in the approximate positions in

which thev are to be mounted. The positions are not critical, but care should be taken
to mount the units, E, F and G, turned in the positions shown.

Cost oF ParTs—Nor over $79.00

M—Polymet filter condenser, type B,
4 mid.;

N1, N2 and N3—Poiytrols, type Nos.
7, 5 and S, respectively;

01, 02, 03 and O4—Carborundum re-
sistors, 2 megohms, .1 megohm, .25
mcgohm and .25 megohm, respec-
tively, equipped with Lynch
mountings;

P—Lynch heavy-duty resistor, 5,000
ohms;

Q—Electrad variable resistor, 200 ohms;

R—Electrad Royalty resistor, type H,
25,000 ohms;

S1 and S2—Electrad battery switches;

T1 and T2—Marco illuminated vernier
dials;

U—Electrad phasatrol;

List oF Parts For BuiLpine THis RECEIVER

V—Hammarlund equalizer condenser,
type EC;

W1—Polymct moulded condenser, .002
mid.;

W2—Polymet
00025 mid.;

X1—Westinghouse Micarta front panel,
7 by 21 by 3/16 inch;

X2—Wooden baseboard, 10 by 20 by
14 inch;

X3—Westinghouse Micarta binding-
post strip, 1 by 9 by 3/16 inch;

Z1, Z2, 23, 24, 25, 26, Z7 and Z8—
Eby binding posts;

Z9 and Z10—Yaxley “pup” jacks;

4 brass brackets;

Celatsite hook-up wire, screws, solder,
bolts, nuts, etc.

moulded  condenser,
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HOW TO HOOK UP THE DC AMPLIFIER

Foure 1: The amplifier at Lhe left operates entirely from the DC light sockel; the “A”
and “B” baiteries shown above are for the operation of the LC-28 high-frequency

pack with whick the amplifier is used.

High Quality with Low Voltage from the DC Socket!

A D(C Socket Operated Amplifier

Here is a unit that all radio fans living in DC-wired
neighborhoods have been long waiting for—a high-
power, high-quality amplifier employing four 171-a
type power valves in a push-pull stage that operates
directly from the 110-volt DC lighting lines.

ACH passing year has seen the

man with alternating current in
his home go merrily on his way towards
the achievement of better tone quality.
He can use 171 type valves in push-pull
arrangement; or he may construct a
stage of 210 type valve amplification
which, used as the second of two stages,
leaves little chance for improving tone
and power.

But when it comes to direct current
we find the problem a much more baf-
fling one. On 110 volt DC lines, the
maximum voltage obtainable through a
power unit (after deducting the drop
through the system) is between 90 and
100 volts. Now all of us know that 90
volts used on the plates of vacuum
valves in the ordinary two-stage, trans-
former-coupled amplifier fails to give as
much power and as fine tone as we like
to have.

However, there is another method of
securing fine tone and power which ex-

By WENDELL BUCK

tends the opportunity of operating the
power amplifier direct from the 110
volt DC lines without batteries.

The direct-current power amplifier
described in this article will interest all
radio fans whose home current supply
is direct current at 110 to 120 volts.
It is a complete two-stage DC light-
socket operated unit designed for high
quality of reproduction, with power
enough to give a real punch and depth
to music and speech.

No batteries of any kind are required;
“A,” “B,” and “C” voltages are supplied
to the five valves through a simple yet
efficient system of four inexpensive re-
sistors.

The circuit combines a stage of trans-
former-coupled amplification with a
second stage of push-pull amplification
employing four 171-a power valves.
In the second stage, two vacuum valves
are used in parallel in each side of the
push-pull circuit. This system of di-

viding the power in the push-pull stage
provides unusual handling capacity, real
volume and power, as well as undis-
torted output to the speaker.

The complete eliminator-power am-
plifier is a compact, trouble-proof unit
that once assembled and tested will give
long service without attention of any
kind. A perforated metal case is used
to house all parts, except the first stage
and output transformers.

It should be pointed out that resistor
specifications are computed around a
fixed filament load of 1.25 amperes, and
that these specifications should not be
changed. Five valves of the I4-ampere
type are employed for amplification,
and with this knowledge an exact com-
bination of resistor values is offered to
handle properly this arrangement of
valves. Voltage and current of the right
value are delivered to each valve when
all five are in their sockets. Should

(Continued on page 256)
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POPULAR RADIO WORK SHEET
THe FWL DC Pusu-PuLL AMPLIFIER

HOW THE UNIT LOOKS FROM ARBOVE

Fioure 2: The unit is shown with the perforated mctal cover removed, to reveal the

mounting positions of the various parts.

List oF ParTs For BuiLping Tais Unit

A—TFerranti low-frequency transformer,

type AF-3;
B—Ferranti  input-  push-pull  trans-
former, type AF-3C;
C—Ferranti output push-pull trans-
former, type OP-8(C);
D—Fecrranti choke, type B-1;
E—Acme Parvolt condenser, T mfd,
Series A, for 400 volts;
F—Acme Parvolt condenser, 2 mid,
Scries A, for 400 volts;
G—Acme Parvolt condenser, 4 mid.,

Series A, for 400 volts,
Hi, H2, H3, H4 and H5—Frost sockets,

Cost oF Parts—Not over $76.00

I—Amperite, tvpe 1-A;

J—Amperite, type 4-A;

K—Ward-Leonard mid-tapped A-tube
resistor, 8 ohms;

L1, L2 and L3—Ward-Leonard B-tube
resistors, 2350 ohms;

M—Ward-Leonard  battery-charging
meter, type BT;

N1 and N2—Electric fuses, 10 amperes,
cquipped with fuse clips;

01, 02, 03 and 04—Eby binding posts;

P—Formica panel, 7 by 434 by 3/i6
inch;

Q—Transite baffle board, 634 by 4%
by 14 inch;

R—Transite baseboard, 15 by 8 by ¥4
inch;

S—Cutler-Hammer toggle switch;

T1, T2, T3 and T4—Round wooden
feet;

U1, U2, U3 and U4—Brass angle brack-
ets, 1 by 1 by ¥ inch;

Vi and V2—Brass angle brackets, 4
by ¥4 by 34 inch;

W—Ward-Leonard  perforated metal
cover, 11%2 by 7 by 4% inches;

No. 330;
N
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HOW TO WIRE THE UNIT

Ficure 3: All the wiring above the transite bascboard, R, is indicated here in solid RED

lines.

Dotted rip lines indicate twirves that run under the baseboard.




Page 214

POPULAR RADIO

fie ABC of Filament Control

Modern receiver design demands simplicity in operation. By the use of the
conventient data in this article any fan can eliminate one or more hand-operated
controls on his receiver, and insure long life and efficiency for his vacuum valves.

HERE seems to be a considerable
doubt in the minds of some set
builders regarding the proper use of
valve filament control resistances, such
as Amperites, Equalizers and Polytrols.
These resistances may be used with
all types of vacuum valves in any re-
ceiver, to provide each valve with its
proper operating current. = Or, where
the control of the filament current must
be wvariable, as in the case of many

high-fre uency amplifiers in which the
volume is controlled by means of a
filament rheostat, ilament controls may
be also successfully used in conjunc-
tion witb a rheostat to prevent excessive
current from flowing in the filaments
even when the rheostat is turned full
“oh.”

The only exception to this practice
is in the case of receivers wbich oper-
ate their valves from dry ceils. There

FILAMENT CONTROL CHART

- .‘

FILAMENT
CURRENT IN
AMPERES

TYPE OF
VALVE

BATTERY
VOLTAGE

TYPE OF FILAMENT
CONTROL NECESSARY

201-a 25 6

Amperite No. 1-A
Polytrol No. 1
Equalizer No. 4

200-a 25 6

Amperite No. 1-A
Polytrol No. 1
Equalizer No. 4/3

112 5 6

Amperite No. 112
Polytrol No. 5
Equalizer No. 2

171 5 ]

Amperite No. 112
Polytrol No. 5
Equalizer No. 2

199 .06

2ords

Amperite No. 4V-199
Polytrol No. 2
Equalizer No. 50

120 125

dords

Amperite No. 120
Polytrol No. 6
Equalizer No. 25

WD-11 25 15

Amperite No. D-11
Polyirol No. ¢

Any 1 Amp.
5 V. Valve

10 ']

Amperite No. 1
Polytrol No. 3
Equalizer No. 1

Any 75 Amp.
5 V. Valve

75 6

Amperite No. 3-A
Polytrol No. 7
Equalizer No. 4/3

the . oltage variation is too great to per-
mit ,the practical application of fila-
ment controls. When the batteries are
new, for instance, their total voltage is
in excess of 114 volts each, but at the
end of their useful life their voltage
has dropped to less than one volt each.
The only logical means for providing
proper current for valve filaments in
such a case is to use a band-operated
rheostat.

In the average receiver which em-
ploys 5-volt valves or 3-volt valves,
and is to be operated from a storage
battery, it is advisable to use a sepa-
rate filament control for each individual
valve, because it is only In this way
that one can insure the proper current
for all valves at all times. If a single
control is used to regulate the current
for two or more valves, it is necessary
to turn “off’”” all filaments when chang-
ing valv s or in switching valves around,
otherwise when one of the group of
valves controlled by a single control
is removed from its socket the current
through the balance of the filaments is
immediately increased, with the result
that these filaments may be severely
overloaded. But where all valves are
controlled by individual controls, the
removal of cne or more valves from
their sockets has absolutely no effect on
the others, and it is therefore not nec-
essary to turn ‘“off’”’ the filament cur-
rent before removing one or more of
the valves.

In some cases space does not permit
the use of a separate filament con-
trol to each valve, or perhaps it is nec-
essary to keep the cost of construction
down to an absolute minimum, In that
case it is possible to operate from two
to four valves through a single control.
These valves may be of different types
or they may all be of the same type.
The only requirement is that the con-
trols used must be the proper type to
supply the total current required by
the group of valves used.

Take a resistance-coupled amplifier,
for instance, with three stages in which
two .25-ampere valves and one .5-
ampere valve are used. The total cur-
rent required by these three valves is
1 ampere, and this may be obtainéd
through the use of a No. 1 Amperite.
a No. 1 Equalizer or a No. 3 Polytrol.
Or, again, there may be an amplifier

(Continued on page 243)
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STILL BETTER—the HI-Q WITH
SCREENED-GRID VALVES

Fans everywhere are getting ready to make use of the marvelous
possibilities of the new screened-grid valves, and the originators of
the Hi-Q “Six” have kept up with the times by designing a new

model of the Hi-Q for use with the screened-grid valves.

The

changes necessary for installing screened-grid valve amplification in
the standard receiver are so few, and the results so satisfactory, that
no radio fan should miss the change-over details given here.

ANY readers of PopuLar Rapro
who have followed the series of
articles on the Hi-Q “Six” receiver
have written in asking whether the new
screened-grid valves may be employed
in the set. 'This development has been
the subject of considerable experiment,
both in the PopuLar Rapio Laboratory
and in the laboratories that have de-
veloped this remarkable receiver. As
the result of these experiments, a néw
model of the set employing two
screened-grid type valves has been
evolved and will be described in this
article.
In the new model! of the set the two
screened-grid valves are utilized in the
first two stages of high-frequency am-

By LESLIE BILES

plification. These two stages are tuned
by the left-hand dial. The right-hand
portion of the set, comprising a third
stage of high-frequency amplification
and a detector stage, are operated with
standard vacuum valves, as in the earlier
models.

The first stage of the set has been
left substantially as before except that
an equalizing condenser, CC1, in Figure
1, is added in parallel to the regular
tuning condenser, Ct. ‘The filament re-
sistor in this stage, R8, has also been
changed to 10 ohms to take care of the
different filament characteristics of the
new valve. The connection from the
high end of the variable condenser and
coil has also been shifted off the grid

terminal of the socket and replaced by
a clip that will connect to the top ter-
minal of the new type valve. Also, as
may be noted in Figures 1 and 2, the
grid resistors in the first and second
stages are eliminated. The screened-
grid connections are made to the regular
grid terminals of the sockets.

In the second stage these same
changes are made; in addition the pri-
mary of the tuning coil has been left
out of the circuit. A connection is made
through a .0001 mfd. blocking condenser
to the top end of the secondary coil in
this stage. Also a volume control has
been inserted on the panel, consisting
of a combination switch and variable
high resistance shunted across the choke
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POPULAR RADIO WORK SHEET

THE H1-Q “Si1x” WiTH ScrREENED-GRID VALVES

FIGURE 1: THE PANEL LAYOQUT

List oF Parts For BuiLpinG THiS RECEIVER

A—Samson symphonic transformer;

B—Samson transformer, type HW-A-3;

C1 to C4—Hammarlund midline vari-
able condensers, .0005 mfd.;

CC1 to CC4—Hammarlund equalizing
condensers;

D1 to D4—Hammarlund auto-couple
coils, type HQ-64;

E1 to E4—Hammarlund chokes, type
RFC-85;

F—Hammarlund illuminated drum dial;

G1—Sangamo mica fixed condenser,
00025 mfd.;

G2 and G3—Sangamo mica fixed con-
densers, .0001 mfd.;

H—Sangam¢ mica fixed
001 mid.;

1—Sangamo grid-leak clips;

condenser,

Cost oF Parts—Not over $102.00

J—Carter Imp rheostat, 6 ohms, type
1-R-6;

K—Electrad tonotrol and filament
switch, 10,000 ohms, type WS;
L—Durham metalized resistor, 2 meg-

ohms;
to M5—Acme Parvolt by-pass con-
densers; .5 mid., Series A;

to N6—Benjamin Cle-ra-tone
sockets, No. 9040;

02 and O3—Eby engraved bind-
ing posts, marked Speaker -+,

M1
N1
01,

Speaker — and Antenna, respec-
tively;
P1 and P2—Amperites, No. 1-A;
P4—Carter fixed resistor, 1 ohm;
Q—Yaxley cable connector and cable
No. 660;

R—Hi-Q “Six” foundation unit, con-
taining :
R1—Drilled Micarta panel, 7 inches
by 21 inches by 4 inch;
R2—Drilled metal chassis;
R3 and R4—Two-stage aluminum
box shields;
R5 and R6-—Brass extension shafts
for variable condensers;
R7—One cam operating assembly;
R8 and R9—Grid biasing resistors,
10 ohms;
R10—Grid biasing resistor, 4 ohms;
R11—Grid suppressor (red);
R12—Grid-leak mounting block;
R13—Bakelite binding-post strip;
Clips for control grid;
Wire, screws, solder, etc.
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THE PICTURE WIRING DIAGRAM
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HOW TO GET THE BEST FROM THE SCREENED-GRID HI-Q
FiGure 3: The operating hook-up shown above gives the utmost in efficiency and quality
reproduction with the Hi-Q “Six” as remodeled for the use of screemed-grid valves. It
operates entirely from the AC lighting lines, with the exception of the small “C” battery

shown at the left.

coil. This is a combination instrument
that also acts as a filament switch when
turned all the way “off.” A by-pass
condenser has been added between the
shielding grids and the filament circuit.

The only change in the third stage oi
high-frequency amplification is that the
primary coil has been left and a con-
nection has been made between the plate
circuit and the high end of the sec-
ondary coil and variable condenser
through a .0001 mfd. blocking con-
denser. Of course, the four added
equalizing condensers, CC1, CC2, CC3
and CC4, are to allow for balancing up
the four stages of tuning. It will be
noted that these changes rearrange the
circuit so that conductive coupling is
used in the screened-grid valve stages.

These changes are shown tlearly in
Figure 2. The two .5 mfd. by-pass con-
densers, M4 and M5, mounted under-
neath the chassis are shown in their
relative positions in dotted black lines,
in the picture wiring diagram in Figure 2.

All that is necessary is to build the
set along the general lines prescribed
in the original constructional article in
the November, 1927, issue of PoPULAR
Rapro, with the additions mentioned
above and following the exact connec-
tions give: in the picture wiring dia-
gram in Figure 2. The set itself may be
entirely wired with flexible Celatsite

and should be carefully checked before
being placed in operation.

Operating Data for the Hi-Q Receiver
Using Screened-Grid Valves.

First of all, the set, upon completior,
should be placed in its Corbett cabinet,
as shown in the illustration at the be-
ginning of this article. Then it should
be connected up by means of the
Yaxley cable to the Hi-Q power-pack, as
shown in the photo-diagram in Figure 3.
This diagram gives the connections for
the light-socket antenna, the ground, the
“C” battery, the output filter and the
Racon exponential reproducer. The
home-built Knapp “A” power unit is
also shown correctly connected, to fur-
nish complete filament current for all
the vacuum valves.

When these external connections have
been made, insert two CX-322 typ®
screened-grid valves in sockets N1 and
N2, fastening the clips to the electrodes
on top of the valves. Then insert a
Zetka ZRF type valve in socket N3
and a Zetka ZD type detector valve in
socket N4. Insert a standard CX-301-a
type valve in socket N5 and a CX-371
type power valve in socket N6.

The set is now ready for operation
and the combination switch volume
control, X, should be turned “on” and
a station should be tuned in. Then the

The Hi-Q power-pack shown is the standard pack designed for use
with the original model of the Hi-Q “Six.”

equalizing condensers, CC1, CC2, CC3
and CC4, should be lined up, by turmn-
ing the small screws with an insulated
screw driver until the signals come in
the loudest. At this setting the tuning
stages will be lined up in synchronism.

It will be noted that the cam assem-
bly on the first two tuning stages has
been omitted, as it is not used when the
screened-grid valves are utilized. The
primary on the second stage is left out
of the circuit and the first primary is
to be fastened permanently by a string
so that it is lightly coupled. Other
operating hints on the receiver, such as
the adjustment of the Hi-Q power-pack,
will be found in the article in the Jan-
uary, 1928, issue of PoruLAr RapIo on
the Hi-Q “Six” power supply.

With this new model of the receiver
much higher over-all amplification is
obtained and the sensitivity of the set
accordingly greatly increased.

Distant signals that might be received
weekly with the original model come in
with full local volume by the use of
these new valves, and signals that could
not be heard with a standard set are
made clearly audible.

When the set has been finally bal-
anced the two shield tops should be
attached by means of six screws and
the set will be ready to function satis-
factorily for an indefinite period.
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A 3-INCH RADIO MOTOR

Ficure 1: The moving element of the motor may be seen in the
center of the picture, mounted between the upper and lower in-

sulated frames.

The two terminals by which the molor is con-

nected into a high-frequency circuit may be seen at the left center

of the crosspieces of these frames.

full scale.

This picture is approximately

BROADCAST ENERGY OPERATES

THE RADIO MOTOR

A motor that may be run on the received signal
energy of a broadcasting station is the novel invention
of the German physicist, Dr. Alexander Meissner.

AN electro-motor which can be con-
nected in an ordinary radio cir-
cuit and made te operate by the breoad-
cast energy of a transmitting station, has
been invented by Dr. Alexander Meiss-
ner, an eminent radio physicist asso-
ciated with the Telefunken Gesellschaft
of Berlin. Worthy of particular note
in this new radic device is the extraor-
dinary simplicity, both of the principle
employed and of the motor itself. A
view of the invention, which, though an
unquestionable success in so far as its
working is concerned, has not yet borne
practical results, is shown in Figure 1.

The motor consists essentially of a
small quartz plate mounted on a fine
spindle between two electrodes. The up-
per electrode is fixed in the insulating
bar which forms the top member of the
frame, while the lower electrode is ren-
dered capable of fine up-and-down ad-
justment by being mounted on a mov-
able column carried in the inner frame.

Any high-frequency current will
operate the motor, provided the current
is of a frequency corresponding to the
period of vibration of the quartz plate,
which is about 190 kilocycles. When
the current admitted to the electrodes

By HENRY SIMON

German Correspondent of PoruLar Rapio

coincides with this frequency, the
quartz plate starts to vibrate, and this
vibration sets up rapid air currents on
opposite sides of the plate. Now if
these disturbances issued evenly over
the entire area of the opposite sides,
they would counteract each other, and

HOW AIR CURRENTS ARE CREATED
BY THE CRYSTAL
Frcure 2: This diagram shows how the
air currents generated by the vibrating
quartz crystal are stronger at the corners
of the crystal, so that a torsional force
about the spindle is created.

nothing further would happen. As a
matter of fact, however, the air cur-
rents are strongest near the corners of
the square, as indicated in the diagram
in Fig. 2, so that a torsional effect is
created which causes the quartz plate to
spin by the reaction of the air currents
upon the surrounding atmosphere. An
idea of what happens can be gained by
comparing the action of these currents
with that of the old water reaction
wheel, which is driven by the reaction
of the tangent streams issuing from
oppositely-directed outlets.

The disc shown on the top of the
spindle in Figure 1 serves merely as a
convenient means of verifying the revo-
lution of the motor. In a more powerful
moter of the same type, assuming one
could be built, it would be replaced by
a regular pulley or other means of
utilizing the motion. At present, the
force created in the little model is
sufficient only to cause the rotation of
the motor, though some very delicate
mechanism might, of course, also be
driven by it.

The motor plate is about $4-inch
square, and the height of the entire
arrangement is approximately 3 inches.
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AN ALL-ELECTRIC LC-27

The thousands who are still getting big results avith their LC-27

receivers will want to try this new jiffy method of obtaining their fila-

ment current from the AC lighting lines. The cost of the new appa-

ratus is small, the change-over is the simple matter of slipping

adaptors and harness into the old sockets, and if a “B” power-pack

is used for the platé supply, the results will put the LC-27 on a par
with the newest of 1928 socket-operated receivers.

ADIO progress has now brought
us to the point where it is an
extraordinarily simple operation to con-
vert any battery-operated receiver into
a completely light-socket operated unit.
With the development of AC valves,
socket operation involves nothing more
than an “A” power transformer and a
“B” power-pack, together with suitable
balancing devices necessary when AC
current is introduced into the filament
circuits of high-frequency amplifiers.
The problem of “B” power-packs was
solved long before the introduction- of
AC valves, and there are now on the
market suitable “B” power units for

By LAURENCE M. COCKADAY

every kind of receiver. making possible
complete socket operation.

The introduction of AC adaptors,
such as the Na-Ald, Eby or Marathoen,
has made the change to light-socket
operation a matter of only a few min-
utes. These adaptors are units which
have prongs underneath for insertion
in the socket of a battery-operated re-
ceiver and a socket above for receiving
the prongs of an AC valve. In con-
junction with the new AC wvalves and 2
‘'small heater transformer, the adaptors
furnish a very satisfactory method of
“A” current supply from the lighting
lines, without the use of any batteries.

1928 OPERATION FOR THE LC-27

Furthermore, “C” bias is provided by
a voltage drop across a resistance in the
adaptors.

There are three general types of
adaptors. In this particular instance
Na-Ald connectoralds are used. In all
of these the plate and grid terminals of
the valves are connected through the
connectoralds to the plate and grid ter-
minals of the sockets in the set. Also,
the filament and heater terminals of the
valves are brought out to external bind-
ing posts on the connectoralds in all
cases. In the No. 926 (red) connector-
alds, the filament prongs are left un-
connected. In the No. 927 UY (green)

.

{

By means of the new adaptors and the small iransformer shown just to the right of the

set, the lighting lines can be used for the filament supply for the LC-27.

With the “B”

power-pack at the right suppiyving the plate voltages, the LC-27 is made a completely

sockel-operated receiver.
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THE COMPLETE AC OPERATING HOOK-UP
Ficure 1: The socket leads of the filament transjormer and the “B” power-pack may
be connected togeiher and plugged into the AC lighting lines.
between the receiver, power units, reproducer and socket antenna which may be used are

connectorald the cathode terminal of
the valve is connected through the con-
nectorald to one of the filament termi-
nals of the receiver socket.

In the No. 924 G. T. (red) and the
No. 926 G. T. {orange) conncetoralds
both filament terminals of the receiver
socket are connected through the con-
nectorald te an external binding post
between the other two external posts.

The Na-Ald RY-3500 resistor really
consists of two resistance windings; one
is a center tap filament resistance which
is connected across the external filament
binding posts, and the other is a 500-
ohm biasing ‘resistance which is con-
nected between the center tap of the

228 SRR
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shown clearly in heguy black lines.

filament resistance and the middle ex-
ternal binding post. These connections
are automatically made when the re-
sistor is tightened down on the three
binding posts provided. The Na-Ald
RY-1000 resistor is similar, but with a
1,00C-chm biasing resistance.

How to Wire the LC-27 Receiver for
Socket -Power Operation

In addition to a good “B” power-
pack, such as the Majestic, the com-
plete apparatus for the electrification of
the LC-27 receiver consists of a Jeffer-
son AC filament transformer, the Na-
Ald AC connectoralds, center-tapped
filament resistances, biasing resistances,

GREEN TWISTED SR —

AN LY 500
AZSST0C

HOW THE ADAPTORS ARE WIRED

The other connections

by-passing condensers and a connecting

.harness.

Refer to Figure 2 for the connections
to the Na-Ald connectorald system.
Connect the red pair of wires of the
harness to the two outside terminals of
connectorald No. 924 GT. Using the
most suitable red cable lengths, connect
thesc last two terminals to those of each
of the No. 926 connectoralds in turn.
Then connect the Na-Ald RY-500 re-
sistor to the three terminals of the No.
924 GT connectorald. Also connect
two Na-Ald Midget by-pass condensers
as shown. Following this, connect the
yellow twisted pair of wires to the two

(Continued -on page 265)

AZL WIS 7528 /PN

FICURE 2: The connectoralds shown above are, from right to left, for the two high-
frequency valve sockets, the detector socket, and the two low-frequency valve sockets.
Carefully follow the directions given in this diagram for cabling the leads.
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“] USED TO GIVE RADIO INFORMA-

TION AWAY

NOW 1

SELL IT”

The Story of a Young Man Who Established
a Reputation in Radio and Cashed In On It

CAN start this little radio story

of mine by saying that no one
knows how much he can make out of
radio servicing and construction until
he actually launches into it. For a
long time I speculated as to the pessi-
bilities of this kind of occupation, but
I had no idea of how much I could
make until I dug right in and worked
at my own business. It's the actual
starting that counts.

New Albany, Indiana, where I live,
is a city of 30,000 people, and, like a
great many other Ameriean cities, its
residents appreciate quick, intelligent
radio service. This kind of service is
difficult to get in a town of this size,
for there are few men in it who have
specialized in this kind of work, or
who have had anything but a very su-
perficial preparation. The dealers’ ser-
vice in New Albany is, in general, very
bad, due to a lack of training on the
part of repair men and service men.
1 fully realized this before I launched
my little enterprise. At the same time,
I saw the rare opportunity of construct-

weekly or monthly basis.

By CHARLES A. KENNEDY

“I am still a radio fan, but
now I get pard for work that
I enjoy and for work that I
used to do for nothing. Two
years ago I gave my radio in-
formation away—now I get
paid well for it. There is a
market for service, sets, and
radio advice in every neigh-
borhood in the United States,
and I am surprised that more
radio fans do not capitalize
their technical knowledge.”

CHARLES A. KENNEDY.

ing standard circuits, and of realizing
a substantial profit on the sale of cus-
tom-made receivers.

I think that many men are deterred
from entering this kind of work simply
because they feel that a large invest-
ment is necessary. This is by no means

THE RADIO “PHYSICIAN” AT WORK

The most satisfactory arrangement that the ﬂrojessmnal service man can
make, both for himself and his cl:ents, is a regular servicing of sets on @

true. A very few simple testing in-
struments and a very modest supply
of tools are all that is needed. I do
not believe my investment in tools and
equipment runs over $100, and I
started on much less than this. I
should say that a very good start can
be made on a capital of $50 or even
less, depending on the ingenuity and

resourcefulness of the man.

Two years ago I was making $35 a
week. Now I am averaging $75 and
I have on my list many customers for
whom I do work regularly. It is im-
portant to build up this list of cus-
tomers, because it tends to stabilize
one’s income. In certain instances, I
make periodic calls with regular service
fees. In the case of the better class
of customers, it is very easy to make
some kind of an agreement on a weekly
or monthly basis, as a sert of ‘“cen-
sulting radio physician.”

At the present time I am regularly
employed as a service man in a large
radio store in Louisville, which is but a

(Continued on page 239)
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This insures the proper care of the set and the

prevention of any serious breakdown, and also gives the service man a

steady, dependable income.
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USE A “NEEDLE SCRATCH FILTER” FOR

Improving the Phonograph Pick-up

HE new electrical pick-up is ca-

pable of reproducing, in an elec-
trical sense, a much truer copy of the
original sound than is possible with the
old style of mechanical reproducer con-
sisting of a vibrating diaphragm attached
to a horn.

Of course, the electrical pick-up has
other allies that help it to do its work.
One of these is the low-frequency am-
plifier, exactly similar to that used for
radio, and the other is a high-quality re-
producer, whether it be a cone, an ex-
ponential horn, or one of the balanced-
tension type.

One of the difficulties of phonograph
reproduction, that has bothered the en-
gineer, is the problem of the mechanical
scratch of the needle as it passes along
in the vibrating troughs in the record.
This factor, of course, is just as trouble-
some in a mechanical phonograph as in
the electrical type. A number of me-
chanical means have been developed to
try to eliminate the scratch, some of
them partially successful.
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By MORRIS M. SILVER

A careful study of the frequencies
of these scratch noises has brought to
light the fact that these frequencies are
high enough in the musical scale not to
be in actual competition with the nec-
essary musical frequencies used in re-
production.

An ingenious device consisting of a
tuned filter, with choke coils and con-
densers mounted in a small metal box,
has recently been developed to deal with
this trouble. This device, known as a
scratch filter, may be connected in the
line from the electrical pick-up and its
purpose is to pass through it, to the
amplifier, all of the musical frequencies
necessary for good broadcast or phono-
graph reproduction, but to hold back
and prevent the frequencies that make
the objectionable scratch noise on the
phonograph from entering the amplifier
at all.

One of these devices installed will
add much to the reality of reproduction
of any phonograph installation that is
operated electrically.

In the photo-diagram in Figure 1 is
shown, in the upper right-hand corner,
one of these scratch-filters connected in
circuit between the electrical pick-up and
the input to the amplifier, which is, in
this case, the National resistance-coupled
power amplifier. This amplifier works
directly from the 110-volt AC lighting
lines for its “B” and “C” power. Its
“A” power may be obtained through
an “A” power-pack, as shown in the
illustration. 0

An exponential horn, used in connec-
tion with this apparatus, will further
tend to enhance the realistic qualities
of reproduction that the combination is
capable of.

In this illustration a small portable
phonograph is shown. However, it may
be any type of existing phonograph cab-
inet that has a workable turntable.

The combination illustrated will re-
produce the electrically cut records with
a vitality and realism that is surprising.
Anyone can make the installation. Try
it on your old phonograph.

BT
S TRATHILTER

A COMBINATION THAT ELIMINATES THE NEEDLE SCRATCH

Ficure 1: The scratch filler at the upper right is designed Lo filter out the frequencies within
which most of the needle scratch noises lie, and pass on to the amplifier only the frequencies

of voice and musical reproduction.

operation from the AC lighting lines.

This combination has the further advantage of complete



MARCH, 1928

LROWNNE LU E ;
SCREENED GRID KECE/VE e

GENEAL ARLVO FUSH-LL
ﬁMﬂ/ﬂEA’;

- L

Page 223

RO G - LUHE

MM[&Z‘MM[}PMM&'}.

o0 ¥ RS2y

T T R G R T

AMEFP R /Umt

740 ¥ X Xy y—e—Y

HOW TO INSTALL THE NEW BROWNING-DRAKE
Ficure 1: The installation of screened-grid valve amplification in the Browning-Drake

tuner requires little change in the operating hook-up, as this diagram shows.

All the

necessary connections to the low-frequency amplifier, “A” power, reproducer, ground

and antenna are clearly shown in BLACK lines.

Screened-Grid Valves "Pep Up
the Browning-Drake

The design of the Browning-Drake receiver is so simple that the
installation of screened-grid valve amplification can be easily done

in a few minutes by any fan.

The characteristics of the new valve

have been carefully studied and the circuit of the Browning-Drake
changed to give the utmost in efficiency from screened-grid valves.

O numerous have been the requests

for data relating to the use of the
new screened-grid valves with the
Browning-Drake kit-set that it . is
thought advisable to give radio fans all
the information possible at the present
time. The circuit built around this
valve has been experimented with for
the last three months, but not until
neutralization was used did the valve
perform in a manner which came up to
expectations. With the use of neu-
tralization and a regenerative detector
the high-frequency amplification ob-
tained was tremendous, so that signals
that were inaudible before were as loud
as locals, provided the noise and inter-
ference was not such as to drown them
out. The selectivity of the receiver
with the ordinary antenna is somewhat

By GLENN BROWNING

inferior with this valve used as a high-
frequency amplifier, However, with a
short antenna the signal strength is de-
creased very little and the selectivity is
much improved.

As most of the fans probably know,
the screened-grid valve has two grids.
One grid forms a complete shield around
the plate, and screens the other grid.
This second grid performs the same
function as the grid of an ordinary
valve. The screening grid is connected
to a 45 volts positive tap, giving it a
positive potential of that amount, thus

lowering the valve impedance and at’

the same time breaking up the capacity
between the plate and the control grid,
The ordinary capacity between the plate
and the control grid is detrimental
when the valve is used as a high-fre-

quency amplifier, for when a large posi-
tive impedance is built up in the plate
circuit, energy is fed from plate to the
preceding tuned circuit, through the
above mentioned capacity, thus making
it necessary to neutralize.

In the screened-grid valve this ca-
pacity is broken up into two parts, as
is shown in Figure 3, consisting of a
capacity between plate and ground, and
a capacity between screen grid and
working grid, which in turn is made up
of the two capacities marked in the
diagram. When two capacities are
connected in series the resultant capac-
ity is, of course, smaller than the
smallest, Thus, if two equal capacities
are connected in series, the resultant
capacity would be one-half the capacity
of either component. Therefore, it may
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A REACTANCE CURVE FOR A TUNING CIRCUIT

FIGURE 2: These curves show the reactances of the tuning circuit
whose formule is given above, and indicates how the posilive
reactance will vary with the resistance in the circuit, R1 and R2.
1t is easily seen that the necessary high reactance of the tuning circuit
Jor wuse with Lthe screened-grid valve necessitate small values of
the resistances, R1 and R2. :

be readily seen, by referring to the
diagram, that although the screened-
grid valve cuts down the capacity be-
tween the working grid and plate very
malerially, it is not eradicated entirely.
Conesequently, in a circuit employing
regeneration on the high-frequency
transformer, it seems necessary to neu-
tralize the high-frequency amplifier
valve.

This may be readily seen by refer-
ence to Figure 2, where the reactance of
the tuned circuit is plotted against the
tuning ratio. The equations for this
curve are given and it will easily be
noted that the resistance of the circuit
enters in, in such a way that the lower
the resistance the higher the positive
reactance. Thus, with regeneration,
one can get almost infinite positive re-
actance just before the circuit goes into
-oscillation.

As most radio experimenters know,

the higher the positive reactance in the
plate circuit of the high-frequency am-
plifier valves, the greater tendency there
is for the preceding tuned circuit to go
into oscillation, due to the feed-back
through the capacity between the plate
and grid. Thus, even if the capacity
between the plate and grid is extremely

A SCHEMATIC REPRESENTATION OF
A SCREENED-GRID VALVE
Ficurg 3: This diggram shows how the
capacities of the screened-grid valve may
be shown schematically. At the right is
the result of capacities that exist between
the control grid and the plate.

POPULAR RADIO

small, the preceding circuit will oscillate
before the circuit regenerated on unless
this capacity in the high-frequency am-
plifier valve is neutralized.

The screened-grid valve, as before
shewn, has a small capacity between
the plate and the control grid which
should be neutralized if the character-
istic efficiency is to be obtained in the
type of circuit shown. Incidentally, this
capacity which must be neutralized is
much smaller than is the case with the
199 type valve.

The screened-grid valve has another
advantage by reason of its high ampli-
fication characteristic, due to the effect
of the screening grid on: the mutual
conductance of the valve.  This tre-
mendous amplification results in great
signal strength. On the other hand, the
plate impedance of the new valve is
very high, and greater efficiency can he
obtained by using direct coupling in the
tuning circuit, as shown in Figure 4.
This makes it. altogether imperative
that the set-builder use some system of
parallel feed.

A parallel feed system has been al-
ready adopted in connection with the
Browning-Drake for the reason that it
keeps the high-frequency currents out
of the plate voltage supply, and makes
neutralization with the ordinary 301-a
type valve considerably easier; con-
sequently adopting the new screened-
grid valve as a high-frequency amplifier
entails but few changes.

Another essential part of the set
built around the screened-grid valve is
complete shielding; for, if there is any
magnetic feed-back from one tuning
circuit to the preceding cne, there is a
tendency for oscillation to take place
in the circuit.

One of the few changes necessary is
in the filament circuit, where a 10-ochm
and a 5-ohm resistance must be placed
in series with the rheostat for cutting
down the 5 wvolts to 3.3 volts, which
should be applied to the filamhent of the
screened-grid valve.

A by-pass condenser of at least .5
mfd. should be connected between the
screening grid and the ground of the
receiver. The grid (G) on the usual
four-preng UX socket is the connection
for the screening grid, while the cap on
the top of the valve connects to the
control grid lead. In connecting up
the circuit these wiring changes should
be kept in mind.

When the connections from the
screened-grid valve are made as shown
in Figure 4, it will be noted that the
capacity between plate and filament is
placed directly across the tuning cir-
cuit. Thus, it is sometimes necessary
to add an equal capacity of about 15

(Continued on page 260)
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to socket operation for valve fillament supply may be made by any fan in four minutes!

q Here, at last, is the “lazy man’s adaptor,” whereby the complete change from battery

4 'Mz'mts 7

HILE there are hundreds of

thousands of set owners who
would enjoy the luxury and convenience
of socket-operated sets, not many of
them have the patience, or even the in-
clination, to equip their battery-operated
receivers with AC valves.

The Marathon AC valve kit enables

any novice to change his old receiver
to AC operation in less time than it will
take to read this comparatively short
article. ‘This outfit comes complete with
valves, harness and a transformer—the
transformer to take the place of the
cumbersome “A” battery employed to
supply the valves with their filament
current. All that is necessary is to in-
stall these properly.

In applying this kit, there are abso-
lutely no changes or new connections
to be made. Each valve has on its base
two special filament or heater con-
nectors. Connecting spades are ar-
ranged on the harness, and it is only
necessary to slip these spades into place
on the special terminals. It will be
found that the heater extension con-
nections coming from the cable are

By P. R. LECKY

twisted into pairs and it is only neces-
sary to slip these onto the valve termi-
nals, paying no attention whatsoever to
polarity connections.

" The first operation is simply that of
slipping these connections in place. It
will be noted that the bases of the AC
valves, aside from the special connec-
tions, have four standard sized prongs.
Two of these prongs are dead. Tt is
these prongs that would normally be
connected to the filaments of the valves.
The dead prongs are left on the base
simply to facilitate changing, and to
make the wvalves fit standard UX
sockets.

While all the AC valves require the
same heater voltage, the characteristics
of the detector are . slightly different
from those of the amplifier valves; con-
sequently, it will be necessary to place
the detector valve in the detector socket
of the set.

With this done, all of the old DC
valves are removed from their sockets
and are replaced by the new group.
Both the high-frequency and low-fre-
quency valves have the same character-

THE STOP-WATCH
SPEED TEST

By actual timing, the
change-over was com-
pleted in PopuLar Ra-
pio Laboratory in less
than four minutes.

0 Socket Operation

istics and, consequently, it is not neces-
sary to make any distinction when plac-
ing them in the high and low-frequency
sockets.

At the end of the AC harness two
terminals will be found. These are con-
nected to the output of the special
transformer which is supplied with the
kit and which is, in turn, plugged into
the AC socket.

Like all AC valves of the heater type,
these valves do not heat up instantane-
ously and about twenty seconds will be
required before it is found that the set
is in operating condition.

Just as in the case of the old valves
that were employed, slightly better re-
sults might be obtained by shifting the
high-frequéncy and low-frequency valves
about until best results are had, although
in the average case this will not be
found necessary.

If the set with which these valves
are used is provided with filament rhec-
stats, it should be noted that these regu-
lating devices are no longer operative.

With each kit there is supplied a vol-

(Continued on page 262)
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HOW TO INSTALL THE COMBINATION UNIT

FIGURE 1: The Thordarson-Magnavoex amplifier and reproducer unit is here shown with
the LC-28 high-frequency pack. It gets all its own operating voltages from the lighting
lines, and in addition supplies the “B” voliages for the high-frequency pack. The other
connections, to ground, antenna and “A” power device, are clearly shown in black lines.

THIS NEW SPEAKER-AMPLIFIER COMBINATION GIVES

Radio Luxury in Power Units

Here are the constructional details for a low-frequency amplifier
and speaker unit which is the last word in matched combinations

for quality reproduction.

The operating characteristics of all the

parts have been carefully matched for the best results, and the com-
plete unit operates directly from the light socket, and in addition
supplies the “B” voltages for the high-frequency pack with which

HERE_ have been made, in the

past, many thousands of experi-
ments resulting in partial realizations of
what might be termed the ultimate of
sound reproduction through the medium
of the radio broadcast receiver. These
efforts have resulted in the regular
broadcast receiver with which most
people are familiar, varying in its ex-
cellence according to the price paid for
the complete job and the excellence of
construction in it.

For the man who seeks the ultimate
in radio reproduction, there can be no
substitute for power amplification. Just
as reserve power is so essential for
smooth operation of a motor vehicle,
just so is a certain amount of reserve
power necessary for the low-frequency
output, if undistorted reproduction is to
be obtained at all frequencies.

the combination unit is used.
By EDWARD COOMBES

Quite naturally this type of amplifier
can handle great volumes. Volume,
however, is not the only objective, and
it may not even be the main objective,
any more than an 80-mile-an-hour auto-
mobile would ever be driven at full
speed through traffic. Just as the ex-
cess power of an automobile gives eas-
ier control at average speeds, the re-
serve power of this amplifier provides
greater fullness and richness of tone,
with less chance of vibration or distor-
tion.

Because the quality of reproduction
in a radio set begins with the input to
the low-frequency amplifier, excellent
results can be achieved only when the
entire system, starting from the detector
valve and ending with the reproducer,
is designed as a single, co-ordinated unit.

The new device described in this ar-

ticle is designed to operate from the
110-volt, 60-cycle house-lighting lines
and consists of a single stage of trans-
former-coupled amplification, followed
by a stage of push-pull amplification
operating directly into a new reproducer
that is especially designed to operate,
without distortion, from an extremely
large input. In addition, the unit fur-
nishes all the “B” voltages necessary
for the high-frequency pack with which
it is used.

The new Magnavox reproducer is of
the electro-dynamic type and utilizes a
free-floating cone. 'The driving force
necessary to put the cone into vibration
is not applied to the cone by direct
mechanical connection, but by magnetic
reaction between a strong, permanently
excited field magnet and a light coil

(Continned on page 252)
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THE THorpARSON Power-Pack AMPLIFIER -

THE PANEL LAYOUT OF THE POWER-PACK AMPLIFIER

FiGure 2: The unit shown above incorporates a “B” power-pack
and one stage of low-frequency amplification which works into the

push-pull stage of the power speaker.

panel layout of the unit.

Note the simplicity of the

List oF ParTs ForR BuiLpinGg THis UniT

A—Thordarson power transformer, type
T-2008;

B—Thordarson choke coil, type T-2099;

C—Tobe condenser, type R-210;

D—Thordarson low-frequency
former, type R-200;

E—Thordarson input push-pull trans-
former, type T-2408;

F—Thordarson output push-pull trans-
former, V-2629;

trans-

Cost oF Parts—Not over $94.00

G—Ward-Leonard fixed resistor, type
No. 507-29, 4,000 ohms;

H—Ward-Leonard wvariable resistor,
type No. 508-6, 4,000 ohms;

I and J—Ward-Leonard fixed resistors, -

type No. 508-4, 10,000 ohms;
K—Ward-Leonard fixed resistor, type
507-54, 750 ohms; -
L1, L2, L3, L4, L3 and L6—Benjamin
Cle-ra-tone vibrationless sockets;

M1, M2, M3, M4, M5, M6, M7, M8,
Mo, M10, M11 and M12—XL push
posts;

N—Baseboard, 834 by 18%4 by ¥4 inch;

O—Formica connection panel, 6 by 834
by 3/16 inch;

P—Formica resistor-mounting panel, 4
by 7 by 3/16 inch;

Q—Lynch Equalizer, type 4;

Wire, screws, solder, etc.
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HOW TO WIRE THE POWER-PACK AMPLIFIER
FIGURE 3: All the wiring is done above the baseboard, and is indicated in this diagram

in solid RED lines.

The instruments are outlined in BLACK.
unit and the power speaker are shown in Figure 1.

The connections between this
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TESTING THE OUTPUT. OF IHE UVIT

It is most important, for the correct opcramm of valves, that “A"”
power units deliver a steady fow of current at ail the required

voltages.

The engineer above is testing the Tobe “A” unit with a

vollmeler and ammeler Lo ascerlain Lhese characteristics.

Dry “A” Power—

from the Socket

With the increasing desire for the elimi-

nation of batteries in set operation, this

compact “A” unit fills a distinct need. It

is easy to build and install, and once in-

stalled requires absolutely no attention

whatever, as it employs no parts which
require ser'wcmg

By STRATFORD ALLEN

I'TH the constant advance of ra- "

dio progress, the problem of con-
verting alternating current from the

lighting lines into direct current in suffi-

cient quantity to furnish energy to the
filaments of DC vacuum valves has be-
come a relatively simple one.

Efficient rectifiers of the jonized vac-
uum valve type, and also of the dry and
electrolytic types, have been developed
to a point where they are thoroughly
reliable and give a long period of
service.

These rectifiers when operated in a
full-wave circuit go a long way in pro-
ducing the kind of direct current nec-
essary for filament supply, but there is
still a very considerable ripple left in
the DC ‘wave form, consisting ordi-
narily of pulsations in the amplitude of

the direct current occurring at the rate
of approximately 120 per second.

It is, therefore, necessary to use a
filter circuit that will operate on low
voltages to store up enough energy to
furnish current for the filaments dur-
ing the period when the amplitude of
the rectified energy drops off. 'This ne-
cessitates capacities of very large values,
compared with those crdinarily used in

radio work, and makes the ordinary .

form of paper filter condenser too bulky
and cumbersome to be economical.

It would need, possibly, 500 to 750
two mifd. condensers of the ordinary
paper filter condenser type to reduce
the hum to an unnoticeable value. Of
course, this is impossible from an op-
erating standpoint.

A recent development has resulted in

POPULAR RADIO

a capacity that may be built in the
size of the ordinary filter condenser,
but that has a capacity thousands of
times of that of the ordinary con-
denser.

"~ 'This condenser has been incorporated

into an “A” power filter known as the
Tobe “A” filter. 'The filter itself con-
tains a regular two-stage choke and con-
denser circuit utilizing the new type of
high-capacity condensers. It is avail-
able in a compact form that needs but
four connections to place it in operation.

In the following description of a rec-
tifier unit to be used with this filter,
a Knapp “A” power transformer and a
Knapp full-wave dry electrolytic recti-
fier have been utilized with a switching

~ arrangement for varying the taps on the

transformer to get just the exact volt-
age necessary for the operation of sets
utilizing-"from one to eight vacuum
valves., _'The “A” power-pack described
consists, then, of two items, the “A”
filter and the rectifier, which will oper-
ate satisfactorily without any servicing
whatsoever.

How to Construct the Rectifier Unit

The first job will be to cut two pieces
of bakelite to a size of 7 by 414 by
3/16 inch thick. 'These should be drilled
for the holes necessary for mounting
the transformer, as shown in the picture
wiring diagram in Figure 2. It will
be noticed that the panel, F, is attached
to the transformer by four screws and
nuts, and the panel, E, is attached to
the transformer by four long screws
and nuts slipped through four pieces of
I4-inch brass tubing 114 inches long.
The holes for mounting the rectifier, B,
the switch, D, the two binding posts,
H! and H2, and the tap switch, C,
should also be drilled, as well as the
large hole for connecting the AC cord
and plug.

After the instruments have been
mounted, the wiring should be done ex-
actly as shown in the diagram in Fig-
ure 2. It will be best to use a rubber-
covered insulated hook-up wire, such as
the Corwico brand, for making all of
the connections, except the two power
leads to the transformer indicated on
the diagram by arrows. These should
be made with a standard twisted lamp
cord and a plug should be attached onto
the end.

Check the wiring carefully after it has
been completed, to be sure that no mis-
takes have been made.

How to Use the Rectifier and the
Filter
When all of the connections have been
completed, the filter and the rectifier
unit may be hooked up to the filament
(Continued on page 252)
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Tue Tose “A” Power UniT

THE LAYOUT OF THE RECTIFIER UNIT

FiGurk 1: The rectifier unit shown here may be assembled in a few
minutes, as it consists of only seven parts, all of which are easily
mounted and wired.

List oF Parts For BuiLbiNnGg THis UniT
CosTt oF Parts—Not over $16.00

A—Knapp “A” tapped transfiormer; F—Micarta panel, 7 by 4% by 3/16 marked “A” battery positive (4)

B—Knapp full-wave rectifier unit; inch; and “A” battery negative (—), re-

C—Marco tap switch; G1, G2, G3 and G4—4-inch brass tub- spectively ;

D—Cutler-Hammer toggle-switch; ing, 134 inches long, cquipped with  Lamp cord and plug;

E—Bakelite Micarta panel, 7 by 4% by 2-inch bolt and nuts; Corwico hook-up .wire, screws, solder,
3/16 inch; Hi and H2—Eby binding posts, bolis, etc.
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HOW TO WIRE THE RECTIFIER UNIT
Freure 2: The wires are shown in this diagram in solid RED lines and the instruments are
outlined in BLACK. For purposes of clearness, the panel and transformer are shown in
one plane. The®actual position of the panel is shown in dotted lines.
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PRACTICAL pointers from experimenters and broadcast listeners.

LISTENING IN

What helpful hints can

YOU offer to your fellow fan? Readers are invited to address their letters to the Editor
of this Department.

Conpuctep BY Davip Lay

How I Combined Radio and
the Phonograph

1 am sending several diagrams (see
Figures 1 and 2) of a successful scheme
I have worked out, which I believe
will be of interest to other readers. I
have a Stromberg Carlson six-valve re-
ceiver and a Western Electric power am-
plifier with a 36-inch cone; I also have
a Bristophon unit for use when I wish
to reproduce phonograph music electri-
cally through the power amplifier and
the cone reproducer.

The value of this circuit lies in the
fact that I can switch the power am-
plifier from the radio set to the phono-
graph by the simple expedient of throw-
ing a single switch. Thus on nights
when old man static is unbearable all
that is necessary is to throw over the
switch and use the phonograph for the
evening.

When the switch is thrown to the
“receiver” side everything is the same
as in a normal installation, so that when
the battery switch on the receiver is

POPULAR RADIO’

turned “on,” the. automatic relay is put
into operation and thus connects both
the “B” power-pack and the power am-
plifier to the AC line and at the same
time cuts off the AC supply to the bat-
tery charger.

When the main switch is thrown to
the “phonograph” side the receiver is
completely cut “off” due to the break-
ing of the filament supply circuit and
also the AC supply to the power-pack
and to the relay. The power amplifier
AC supply remains unbroken, however,
and the phonograph output is fed into the
power amplifier.

The diagram in Figure 2 shows the
physical layout of the entire installation.
The symbolic numbers used in this dia-
gram represent the following instru-
ments and parts;

No. 1—single-pole indicating snap switch;

No. 2—charger (trickle or bulb type);

No. 3—standard 6-volt storage battery;

No. 4—Western Electric power amplifier,
No. 6025B;

No. 5—Stromberg Carlson 501, 502, 601
or 602 receiver; ‘

No. 6—Stromberg Carlson power-switch-
ing relay, No. 301;

No. 7—Muter 5-pole, double-throw switch;

No. 8—Stromberg “B” power-pack;

No. 9—Bristophon electric phonograph
amplifier, Model L;

No. 10—1%-volt dry battery;

No. 11—Waestern Electric No. 548-AW or

548-CW cone reproducer;
No. 12—any type of phonograph.

(Continued on page 258)
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A HOOK-UP FOR ALL-ROUND PROGRAM REPRODUCTION

FIGURE 1: Although this wiring scheme looks somewhat complicated, it could be dupli-
cated by almost any fan in a short time, and the results, combining the best in broadcast
reception and reproduction from phonograph records with radie clarity and volume,
should be a pleasure to the most critical. As may be noted in the diagram, the hook-up
is operated entirely jrom the light socket, and the change-over from radio to phonograph
reproduction is accomplished by the single switch at the upper left.



MARCH, 1928

T — —

From a phiotograph made for PopPULAR Rablo

PREPARING A TEST ON AMPLIFICATION TRANSFORMERS

The engineer is comparing the frequency of a standard 60-cycie

tuning fork with e frequency of a sine-wave oscillator that is used

to generate currents of a single frequency for obtaining- amplifica-

tion curves on low-frequency apparatus. Curves of this type are
shown in Figures 1, 2 and 3.

FACTS THAT FANS DO NOT KNOW ABOUT

Better Amplification

Do you know the factors in an amplifier that
govern the quality of tone coming out of your
loudspeaker? Do you know why some sets sound
high and tinny and others sound full and robust?
Do you know how to choose an amplification
system that will give the best results for the
money you wish to spend? Here is valuable
information by an authority on this subject—

PROFESSOR E. L. BOWLES *

HE question will undoubtedly In the first place there is the question
arise, “What transformer should I  of the turns ratio.

choose?” This question is no more The designation of a transformer by
readily answered in a few words than, “ratio” is no more complete than the
“*What automobile should I choose?” arbitrary designation of an automobile
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motor’s horsepower by its cylinder di-
mensions. Two transformers may have
the same ratio of secondary to primary
turns, and yet they may be.very different
in their operation. For illustration: it
would be possible to make a transformer
of 3 to 1 ratio with but one turn for the
primary and three turns for the second-
ary winding. If this transformer were
used, it would give no results, assuming
an ordinary core were used. ;

In practice thousands of turns of
wire are used as the primary winding
and more thousands of turns of wire as
the secondary winding. - As a rule, the
better transformers have a greater num-
ber of primary turns. Since copper is
expensive, it is, of course, cheaper to use
as little as possible. As a consequence,
one 3 to 1 transformer may give a
high amplification of the lower frequen-
cies and another a very low or poor am-
plification of these frequencies.

The lower the ratio of the transformer
chosen, the less the overall amplification
for a given number of stages, but the
better the quality if the transformer is
properly designed. The lower the ratio
of the transformer, the greater the num-
ber of stages necessary.

However, a 6-1 ratio transformer
does not give twice the overall amplifi-
cation given by a 3-1 ratio. Futhermore,
as the ratio is reduced, the relative am-
plitude of the lower notes increases, with
the result that the apparent decrease in
amplification is less than it would be if
the amplification were reduced in the
same proportion at all points. These
facts are brought out in Figure 1.

In general, the 3 to 1 transformer will
meet the needs of most users. A trans-
former of this ratie, coupled with the
shunt resistor volume control across each
transformer secondary, will give great
flexibility as to quality and volume.- For
still better quality at the same volume,
the special transformer in Figure 1 is
without equal, in the author’s opinion.
In some cases two 3 to 1 transformers
may give too much amplification, so
that one 2 to ! and one 3 to 1 may be
used. Again, twe 3 to 1 transformers
may not give enough amplification, but
three may give too much. A 2 to 1
transformer may be added, or three
stages of 2 to 1 transformers used.

There is no particular argument to
justify the use of transformers of com-
posite ratios in an amplifier; that is, a
3toland a2 to ! and so on. Some
have recommended this as standard
practice; but often it will be found that
the contender was not able to make two

* Dr. Bowles, whose articles on low-frequency
amplification have heen appearing in PoruLas
Raoio during the past months, is on the faculty
of the Massachusetts Institute of Technology,
and is widely known as an authority on low-
frequency amplification.
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HOW 'TURNS RATIO AFFECTS TRANSFORMER
AMPLIFICATION

Ficure 1: Notice how the solid black curves jor the three ordinary

transformers flatten out as the turns ratios of the windings decreass.

The dotted curve is for a symphonic transformer using special core
material, and shows very efficient overall amplification.

mediately follow the detector valve. The
reason js that the lower the plate voltage,
the higher the internal plate resistance
of the valve. A low-frequency trans-
former will amplify the lower notes less
and less as this plate resistance increases,
whereas the amplification of the higher
notes is not affected the same in this
proportion.

or more stages of the same ratio stable.
It has often been suggested that if com-
posite ratios are used, the high-ratio
transformer should be in the first stage
and the low-ratio transformer. in the
second stage.

Actually, from the viewpoint of uni-
form amplification of all frequencies, if
the detector valve is operating on a low
voltage, such as 22%% or 45, it is better

to have the lower ratio transformer ém- such as the UX-199 type, it will be
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Frequency cycles
CURVES FOR IMPEDANCE AND TRANSFORMER COUPLING
FiGure 2: A three-stage, impedance-coupled amplifier gave the
curve shown al the top, and a transformer-coupled amplifier the

lower curve. This curve does not, however, represent the best that
may be obtained with transjormers.

In the case of the dry-cell valves,

POPULAR RADIO

found that the quality will be improved
if lowetr ratio transformers are used. .
The 2 to 1 will do particularly well here,
owing to the high primary impedance of
the transformer and the high internal re-
sistance of the valve combined with the
lower overall amplification.

The high-mu valves should not be
used between transformers, as they are
not designed for this purpose, nor is the
transformer designed to work with them.

Types of Transformer Distortion

There is distortion in all amplifiers.
The problem is to reduce it to such a
point that it is unnoticed and undetect-
able. Figures 1 and 2 illustrate what
may be called frequency. distortion in
different low-frequency amplifiers. By
frequency distortion is meant the relative
difference in the amplification of electric
waves of different frequencies. The
curves show that the impedance amplifier
is apparently more impartial than the
transformer amplifier in its amplification
of audible waves of different frequencies.

A comparison of a hook-up of three
stages of impedance coupling with three
stages of 2 to 1 transformer coupling is
made in Figure 2. This figure will give
some idea of the relative frequency dis-
tortion in the different cases.

Another type of distortion may be
called harmonic distortion. By harmonic

‘is meant the insertion of harmonics by

the amplifier itself. That is, if a pure
tone of 1,000 cycles per second is im-
pressed on the microphone of a broadcast
station, what comes out of the speaker
of the receiving set may be a 1,000 cycle
per second plus a 2,000 cycle per second
tone, plus perhaps even more such fre-
quencies which are integral multiples of
the original pure tone. To be sure, these
undesirable harmonics may be small in
magnitude, but they do, nevertheless,
affect the quality of a note.

Such harmonics may be introduced
by the valves and by the iron in trans-
formers. The better the transformer
iron and the transformer design, the less
this distortional effect.

The louder the signal, the greater the
tendency toward harmonic distortion.
Oftentimes a distortion will not be
noticed until the reproducer volume is
increased. The consequent distortion, if
noticeable, may be due to many things,
such as poor broadcast station program
apparatus and technique, too selective a
radio receiving set, too much regenera-
tion, regeneration at too many places,
poor detection, poor amplification, poor
reproduction, or a combination of these,
The transformer is not always to blame.

Distortion which may creep into low-
frequency amplifiers, or which may
already be there, may be due to im-
proper battery connections or improper
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battery voltages. Too low a filament
voltage will not only lower the output
of an amplifier, but it will introduce
serious distortions. For instance, in the
transformer-coupled amplifiers of Fig-
ure 4, too low a filament current
will cause the output from the repro-
ducer to sound “tin-panny.” If the oper-
ator should deliberately decrease the
filament currents of the detector and
low-frequency amplifier valves, he would
observe that the iower notes would dis-
appear first, and :hat the remaining bare
tinny notes would disappear gradually.
The volume from any amplifier should
never be controlled by varying the fila-
ment current of the low-frequency
valves. 'The filament current or voltage
should be kept at the rating specified by
the manufacturer. Use a voltmeter to
determine_the proper value.

~The “B” battery voltage should be
. that specified by the manufacturer. One

may reduce the “B” voltage in the am-

plifier valves and say that it has no ef-

fect, but he is usually mistaken. This
- conclusion may be the fault of an in-
sensitive ear, a prejudice or an incom-
plete test.

Figure 3 shows how the amplification
varies with “B” battery voltage in a
transformer-coupled amplifier utilizing
UX-201-a type valves.. As the “B” bat-
tery voltage is increased beyond 50 volts
the amplification does not change so
much. Actually this is only a part of the
story, since the signal voltage applied
to the amplifier was very small in this
case. A larger signal voltage would show
distortion with a “B” battery voltage of
60, whereas a perfectly clear signal would
result with a “B” battery voltage of 100.
That is, the larger “B” battery voltage,
in addition to increasing the volume of
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A PLATE-VOLTAGE AMPLIFICATION CURVE

FIcURE 3: This graph shows the increase of amplification oblained
with a standard vacuum valve as the plate voltage is incregsed.

the signal, enables the amplifier to handle
more volume -without distortion, or more
volume with a given permissible dis-
tortion. There is the additional advan-
tage that the larger voltage will cause
a larger amplification of the low notes
in proportion in a transformer or im-
pedance-coupled amplifier. In general,
for the best low-frequency amplification
with given valves, they should be oper-
ated at the higher “B” battery voltage
recommended by the manufacturer. The
higher voltage will result in clearer tones
and more brilliancy of reproduction.
The detector voltages, in the case of

hard detector valves such as the UX-112
type, the UX-201-a, and the UX-199
type are not critical, as these valves will
detect efficiently at various plate volt-
ages. Consequently, in the case of
transformer-coupled amplification par-
ticularly, and in cases of all other forms
of coupling, it is advantageous to keep
the detector plate voltage high, for al-
though this is not a requisite for the
detector valve as a detector, it is advan-
tageous for the valve as an amplifier.
The detector valve (using grid-leak and
grid condenser) acts not only as a de-
(Continued on page 240)
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TRANSFORMER-COUPLED AMPLIFICATION IN A RECEIVER CIRCUIT
FIGURE 4: Two stages of transformer-coupled low-frequency amplification are shown

at the right in this schematic circuit of a receiver.
transformer secondaries are for volume conirol.

The variable resistances across the
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WHERE POPULAR RADIO SERVES ITS PUBLIC

POPULAR RADIO

This picture shows. the demonstration room at. POPULAR Rap10’s headquarters, where the
various receivers-and accessories that are tested in the Laboratories are put through their

paces before radio manufacturers.

This co-operation- between PoPULAR Rapio- and the

radio manufacturers results in improved apparatus for the fan and set builder.

What’s New 7z Radio

Conducted by
THE TECHNICAL STAFF

The material listed in these columns has been carefully tested in the
PopULAR RADIO Laboratory, which is acknowledged to be one of the
most completely equipped institutions of its kind. Mention in the
following pages signifies that the apparatus illustrated has met the
approval of the POPULAR RaADIO Engineering Staff.

A Compact “C” Biasing
Resistor Unit

Name of insirument: *C”

sistor, variable.

Description: This potentiometer is wire
wound on a bakelite strip. The wind-
ing terminates in soldering lJugs and
the slider is so designed that it can
be locked in place after the proper
adjustment has been made. The unit
is made in wvarious resistances so it
can be used as a filament shunt re-

biasing re-

sistor with variable center tap for
mounting directiy on the sockets of
AC wvalves; or it may be used in
power-packs to provide either one or
two “C” biasing voltages.

Quistanding features: Small enough in
size to mount directly on filament ter-
minals of AC valve sockets. Simple
and sturdy. Inexpensive. Available
in resistances from 30 ohms to 2,500
ohms.

Maker: Carter Radio Co.

Handy Valve Sockets for the
Home Constructor

Name of instrument: Na-ald valve socket,

type No. 424.

Description: Moulded bakelite is used for
encasing this socket. The socket is
so designed that it may be mounted
either above or below the sub-panel
of a receiver. In the former case it
projects about 34 inch above the sub-
panel; when mounted beneath the
panel, the top of the socket is flush
with the top of the sub-panel. Mount-
ing lugs extend out from two sides

of the bakelite case and the contact
springs extend out through the bot-
tom of the case to provide connec-
tion terminals. Good contact is made
with the valve prongs. The holes in
the top of the case are set down in a
depressed ring to facilitate inserting
the valve; this ring is colored red
for sockets for the 226 type valve,
green for the 227 and yellow for
power valves.

Outstanding features: Fasy to insert valve.
Good contacts. Small size. Univer-
sal mounting. Small jack included in
socket for connecting grid suppressor
resistance unit,

Maker: Alden Mig. Co.
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Name of instruments:

Small Size Resistors for
Heavy Loads

“Powerochm” me-
dium-duty, high  resistances.

Description: These resistances are designed

Usage:

Outstanding features:

to dissipate 214 watts and are made
in various values from 250 ohms up
to 250,000 ohms. They have the ad-
vantage that at maximum load the re-
sistance change is less than 10 per cent.
The resistance element used consists
of a glass filament which' is coated
with 2 conducting material that is
baked on to form a homogencous con-
ducting surface of high resistance and
permanent character. This perma-
nency is aided by a coating of insu-
lating varnish which protects the
resistance coating from atmospheric
changes. The whole unit is then in-
closed in a glass cylinder with metal
end caps which are connected to the
extremes of the resistance element. In
physical appearance these resistance-
units resemble standard grid-leaks.
The smalter of- the two sizes shown is
the same length as an ordinary grid-
leak, but of slightly larger diameter.
The larger unit is of the same diameter
as the smaller one, but about an inch
longer. Both sizes have the same
power rating.

As coupling resistors or as re-
sistors in power circuits where they
will dissipate not more than 2%4 watts
continuously. .
Accurate resistance
rating. Resistance change less than
10 per cent under full rated load. Re-
sistance value permanent.

Maker: International Resistance Co.

A Heatproof and Moisture-

Name of instrument:

Descriplion:

proof Condenser

Mica fixed con-
denser.

The condenser element is
carefully prepared from high-grade
mica and tinfoil and is thoroughly im-
pregnated to bind it. It is then
moulded under high pressure into a
bakelite covering so that the com-
pleted condenser is a solid block of
bakelite with the condenser element
sealed in the center and connection
terminals from the latter projecting
out through the ends of the block.
These terminals are carefully designed
to afford ample surface for soldering.
The capacity of cach condenser is
clearly stamped in the bakelite.
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A Complete Line of High-Grade

Name of instrument: Parvolt fixed, by-
pass and filter condensers.

Description: This group of condensers
represents the line formerly marketed
under the name Sangamo.

The fixed condensers employ mica
as the dielectric and are moulded in
bakelite blocks. Thus they are mois-
ture proof and of unvariable capacity.
They are equipped with metal termi-
nals in the form of thrcaded brass
bushings, which extend through the
block and permit connections to be
made on cither or both sides of the
condenser terminals. These small con-
densers are accurately rated as to ca-
pacity. Clips, as shown in the picture,
may also be obtained to attach to
the condenser terminals where it is
desired to mount grid-leaks or re-
sistors in shunt with the condensers.

The small by-pass cendensers shown
are of the “wound” type and employ
a high grade of condenser paper as
the dielectric. They are inclosed in
metal cases with lugs at the bottom
for mounting in an upright position.
The condensers are hermetically
sealed in cans and are provided with
soldering lug terminals which extend

Usage: For any purpose which requires
a fixed capacity within the range of
00004 mfd. to .02 mfd.

Outstanding features: Capacity constant:
regardless of atmospheric conditions,
heat applied in soldering or rough
usage. Neat appearance. Guaranteed
accurate within 10 per cent.

Maker: Acrovox Wireless Corp.

A Transformer for_“ABC”
Power-Packs

Name of instrument: Power supply trans-
former, No. 3591, for power-packs.

Description: This transformer is designed
for use with the Raytheon BA-type
rectifier valve, to supply the “A,” “B”
and “C” wvoltages for receivers that
use standard UX-201-a type valves
wired in series. This valve requires a

transformer with a center-tapped
sccondary winding to supply 350
volts each side of the tap. This

voltage is provided in this trans-
former, and in addition there is a
5-volt center-tapped winding to sup-
ply the filament current for the oper-
ation of a UX-171 type power valve
in the last low-frequency stage of the
receiver. This transformer is com-

Outstanding fcatures:

Maker:

Usage :

Outstanding features:

Condensers

up through the wax in which the
condenser windings are imbedded.
These by-pass condensers are rated
for continuous service at 400 volts
DC, which is sufficiently high to per-
mit their use for all by-pass work
in. receivers and in the output cir-.
cuits of 180-volt “B” power-packs.
The filter condensers are similar to
the by-pass condensers in construc-
tion, but are larger and will with-
stand higher potentials. They are
obtainable in capacites from 1 to 4
microfarads. They also employ high-
grade condenser paper as the dielec-
tric. These condensers arc rated at
800 and 1,000 volts DC continuous
service. ‘These high ratings permit
the use of these condensers in heavy-
duty “B” power-packs such as those
used to supply the high operating
voltages required for the 210 type of
power valve. Heavy mounting feet
are provided on the larger condensers.
Each condenser ac-
curately rated as to capacity and
voltage at which it may safcly be
used for continuous duty. Easy to
mount. Sturdy and durable.

Acme Wire Co.

pletely inclosed in an iron case with
a black crackle finish.

To provide input voltage for a
Raytheon BA-type power-pack; also
filament voltage for the opcration of
a UX-171 type amplifier valve.
Good construction.
Neat appearance. Fully safeguarded
against the danger of shocks.

Maker: Dongan Electric Mfg. Co.
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The Consomello Horn

A 3-Foot, Air-Column Horn
in a Decorative Cabinet

Name of instrument: “Consomello” horn-
type reproducer.

Description: In general appearance this
reproducer is somewhat similar to
many of the present-day inclosed cone
reproducers. Actually it contains a
horn with an air column which is
approximately 3 feet in length. This
horn is curled up into compact di-
mensions, which explains how it is
possible to accommodate it in a cabi-
net of such small dimensions. The
cabinet is well made and decorative
in appearance. The open front is
protected by a textile material which
adds to the appearance of the repro-
ducer without in any way interfering
with the tone quality or volume.

Qutstanding features: Design of horn per-
mits it to be inclosed in compara-
tively small cabinet. Good reproduc-
ing qualities. Neat appearance.

Maker: Mazda Radio Mfg. Co.

An Enclosed Cone of Fine
Appearance

Name of instrument: Vogue model 12 cone
reproducer.

Description: 'This reproducer is of the
drum type in outer appearance. It
consists of a metallic case that is
crackle finished in dull brown. It is
open at the front and rear, with the
openings covered with grille work that

The Vogue Cone

POPULAR RADIO

New Results With

is finished in old gold and backed
with silk material of the same color.
The reproducer proper is of the conc
type and is completely concealed
within the metal case. This case
serves as a resonance chamber to pro-
vide the full round tones so eagerly

. sought after.

Outstanding features: Pleasing to the eye
and to the ear. Neatly finished and
well designed.

Maker: Richard T, Davis, Inc.

The Magnavox Power Cone Reproducer

A Power Amplifier and
Speaker for Any Receiver

Name of instrument: Power cone repro-
ducer. .

Description: 'The Magnavox power cone
consists of a stage of power amplifica-
tion, employing a 210 type valve, a
power supply~unit to supply the fila-
ment and high voltage plate supply
for this valve, a cone. type reproducer
and an output transformer. All of
this equipment is mounted on a metal
base and makes a compact unit which
will easily fit into the reproducer
compartment of a console receiver.
The unit is intended for use in place
of the last low-frequency stage of any
receiver and when so used does not
require any alterations in the receiver
or wiring. An extension cord and
plug supplied with the unit is con-
nected into the receiver circuit by in-
serting it in the last valve socket.

Outstanding features: Provides a fine cone
reproducer and a stage of power am-
plification for use with any receiver.

The Amplion Cone

Compact and easy to connect to re-
ceiver. Provides all of its own power
requirements, including filament, plate
and grid voltages.

Maker: The Magnavox Co.

A Cone With a Wooden Rim
and Backing

Name of instrument: Amplion cone re-
producer, model AC-20.

Description: Made by one of the oldest
manufacturers of devices for the elec-
trical reproduction of sound, this re-
producer comes to us well recom-
mended. It consists of a specially
prepared fabric cone which has ap-
proximately the stiffness of parch-
ment, but is *dent” proof. The cone
is finished in old bronze. The cone
proper is inclosed at the edge and
the back by a wooden sounding
board, to which the reproducer owes
its mellowness of tone.

Outstanding features: Wooden sounding
board. Free-edge suspension. Built
of dent-proof cone material. Con-
tains a genuine Amplion unit.

Maker: Amplion Corporation of America.

A Horn for Full-Throated

Reproduction

Name of instrument: Drum speaker No.
18, senior.

Description: This horn, if it were straight-
ened out, would be 75 inches in
length, but it is so designed, by curl-
ing the smaller part around the flar-
ing output end, that it may be in-
closed within a drum-shaped metal
case that is only 18 inches in diam-
eter. 'The reproducer itself is of a
special composition material and is
moulded to preétent a smooth inter-
nal surface to the sound vibrations.
The inner diameter of the horn grad-
uvally increases at a carefully planned
rate so as to provide natural repro-
duction with maximum volume, espe-
cially on the low base notes. The
metal drum in which the reproducer
is inclosed is done in a crackle-
finished brown and the whole unit is
mounted on a substantial base which

The Temple Drum Speaker

adds considerably to its appearance.
Outstanding features: Natural reproduc-

tion with a well-rounded tone quality.
Maker: 'Temple, Inc.
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1928 Loudspeakers

A Decorative Reproducer

Name of instrument: Shield speaker.

Description: Good quality of reproduc-
tion and unusually attractive appear-
ance mark this new- reproducer. It
is a so-called “cone” type reproducer,
inasmuch as the large shield-shaped
part of the device constitutes the dia-
phragm and is connected to the driv-
ing unit by means of a short drive
rod, after the fashion of the usual
cone reproducers. ‘The diaphragm is
attached to the metal stand at only
two points, top and bottom, so that
the reproducer is of the free edge
type. The pedestal and floor stand
are of metal and so designed that
the center of gravity is low and the
unit is therefore not easily tipped
over. The diaphragm is of a com-
position material similar to celluloid
and will neither nick nor dent, as
will most paper or parchment dia-
phragms.

Outstanding features; Good reproduction.
Fine and novel appearance. Much
less easily damaged than most repro-
ducers. Neatly finished in blue and
polychrome.

Maker: Shield Speaker Co.

The Shield Speaker

Maker: Trimm Radio Mfg. Co.

A Medium-Sized Cone of

Good Characteristics

Name of instrument: Model 28, “Con-

certo” reproducer.

Description: The edge of the parchment

cone of this reproducer is not rigidly
supported. It reccives a certain
amount of support from the grooved
metal band which incloses its edge,
but it is permitted to vibrate freely.
The reproducer unit is mounted on a
metal framework which is rigidly at-
tached to the metal base and also to
the grooved ring which™ incloses the
cone edge. The cone is approximately
14 inches in diameter and is attached
to the driving rod of. the reproducer
unit by means of .a bushing and a
set screw. o

Ouystanding - features: TFree-edge action.

Moderately price. Neat in appear-
ance. Good reproduction.

The Concerto Reproducer

An Eight-Foot Horn in a

Two-Foot Space

Name of instrument: “Console Grand”

exponential horn.

Description: ‘The air column of this ex-

ponential type horn is 86 inches in
tength, but the horn is so arranged
that it occupies a space of only 25
inches by 19 inches, which is the size
of the rectangular flaring bell of the
output end. The horn is of compo-
sition material and is well designed as
regards shape and material, hoth of
which are factors of extreme impor-
tance in a horn-type reproducer. The
reproducer unit i1s a Baldwin. The
horn is obtainable equipped with any
one of several different types of cabi-
nets. These cabinets are of table
height and if desired the radio receiver
may be placed on top of the repro-
ducer cabinet.

Outstanding features: Fxcellent reproduc-

tion over the entire range of audible
frequencies. Free, natural reproduc-
tion of the low bass notes particularly
noticeable. Presents a fine appear-
ance when inclosed in any of the wood
cabinets which may be obtained for it.

Maker: Racon Electric, Inc.
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The North Vernon Horn

A Reproducer for Enclosure

in a Console Cabinet

Name of instrument: Horn-type repro-

ducer.

Description: 'This reproducer is intended

to fit inside of console cabinets that
have a compartment provided for this
purpose. Some consoles already in-
clude reproducers of inferior quality,
while others provide the space, but
are not equipped with a reproducer
when purchased. ‘This reproducer is
of the horn type, but is so designed
that the more slender portion of the
horn is curved and nestles around the
expanding portion of the bell-shaped
opening. The horn is of composition
material and is inclosed within a
wood case of rectangular shape. A
hole is provided in one side of the
case, through which the small end of
the horn is accessible for attaching
the reproducer unit. ‘The front of
the case is cut away over the mouth
of the horn.

Qutstanding features: Good quality. Plenty

of volume. A convenient accessorv
for those who wish to conceal the
reproducer.

Maker: North Vernon Lumber Mills,

North Vernon, Ind.

The Racon Horn
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Drum Dials for the Home-Built Receiver

Name of instruments: Single or double

) drum dials.

Description: The single dial shown above
consists of the large drum with a
calibrated scale, knurled edge and gear
wheel, a mounting bracket, and an
escutcheon plate. In a single-control
receiver all tuning condensers are
mounted on a single long shaft, as
is also the large drum. The mount-
ing bracket is attached to the receiver
panel in such a position that its small
gear wheel meshes with the larger
gear on the drum, Tuning is then

accomplished by means of either of
the knurled discs, the one on the
mounting bracket or the larger one
on the drum, both of which project
through the slots in the escutcheon
plate.

The movement by means of

the large control provides direct tun-
ing, while the smaller one provides a
high step-down ratio of vernier ac-
tion. 'The double dials function in
the same manner, except that they
are on separate shafts to control sep-
arate tuning condensers or groups of
condensers. 'These two drums may
be manipulated independent of one
another or together, in the latter case
providing single control, 'This last is
attained by bridging a finger across
the adjoining knurled discs and re-
volving the two togcther.

Outstanding features: Fine appearance.
Excellent workmanship. Smooth ac-
tion, without back-lash. Provides
either direct or wvernier control of
tuning,

Maker: Tyrman Electric Corp.

An Air-Cooled Filament
Control

Name of instrument: Filament rheostat.
Description: 'The resistance winding of
this unit consists of wire wound
around a composition strip and as-
sembled with this strip curved around
the circumference of a corrugated
composition block. With this ar-
rangement only about 5 per cent of
the resistance surface is in contact
with the frame, thus leaving approxi-
mately 95 per cent of the resistance
surface cxposed to circulating cur-
rents of air for the dissipation of
heat. A spring slider is provided for
the variable contact arm and this
operates smoothly and with light
pressure but perfect contact.  The
instrument is equipped with a compo-
sition knob and may be mounted on

a recciver panel with a single hole.
Usage: For the control of filament cur-
rent for from one to ten valves,
Outstanding features; Well made. Per-
mits free circulation of air around
the winding. Made in various sizes
from 2¥2 ohms to 75 ohms, with cur-
rent carrying capacitv up to 2 am-
peres in the case of the 2})4-ohm type
illustrated.

Maker: Herbert H. Frost, Inc.

A New Type of Vibrationless
Valve Socket

Name of instrument: Cushion radio valve
socket, type 3.

Description: 'The composition base of this
socket is rectangular in shape and has
a cut-out center in which the compo-
sition disc which actually holds the
valve is suspended. Suspension is by
means of a long double spring, which
is entirely insulated from the four
socket terminals and therefore from

POPULAR RADIO

the valve terminals when the valve s
in place in the socket. Contact be-
tween the valve prong clips on the
under side of the suspended disc and
the socket terminals is made through
short cables of flexible wire.

Outstanding features: Unusually long sus-
pension springs. Springs do not func-
tion as connectors, so there is little
chance for poor contacts to valve
prongs. Stops are provided to limit
movement of suspended portion of
socket ; thus possible damage to spring
is avoided.

Maker: Kellogg Switchboard & Supply Co.

i - ——

A Handy Volume Control
Unit for Any Receiver

Name of instrument: “Tonatrol” volume
and tone control unit.

Description: This unit is a variable high
resistance and is similar to a rheostat
in appearance. It is equipped with an
engraved knob and is designed for
single-hole mounting on the receiver
panel. When connected across the
secondary of the low-frequency trans-
former in the first low-frequency
stage, the volume of reproduction can
be smoothly varied from zcro to
maximum. Also various shadings of
tone can be obtained in this same
way. The unit is also supplied in
the “WS” model, which in addition
to the function described above also
serves as a filament switch.

Usage: To control the volume and tone
of reproduction in a radio receiver.

Outstanding features: Smooth control of
volume, Easily installed. In some
old-fashioned receivers this unit will
improve the tone quality appreci-
ably.

Maker: Electrad, Inc.

A SPORT-MODEL RECEIVER
This unigue French rcceiver that can be
held in the palm of the hand employs two
ring coils for an antenne and a crystal jor
detection. It is populer among French
fans who take to their bicycles for sport.
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I Used to Give Radio Infor-
mation Away—Now I Sell It
(Continued from page 221)

short distance from New Albany. Here
I service, during the daytime, standard
receivers like the Radiola, Crosley,
Atwater-Kent, and other makes of sets.
This work, aside from its remunerative
value, adds constantly to my experience
and permits me to keep my ears to the
ground for information that will better
my own spare-time business. A radio
service man must be familiar with all
types of receivers and with the new de-
velopments made each year by the vari-
ous manufacturers. Having a regular
service job with an established dealer
permits the operator to do this and
to actually be paid for his efforts.

Last year, which was a particularly
good one for me, I succeeded in book-
ing orders for seventy-two receivers.
which ran in size from three to eight
valves. The profit on these receivers
averaged between $15 and $60 per set.
In many cases I could have realized
a much greater profit on some of these
sets, but I preferred to accept a mod-
est profit, being primarily interested in
getting satisfied customers. As time
goes on and my reputation becomes
very firmly established, I shall increase
my margin of profit, bringing it up to
a more substantial amount.

As I look back over my several years
of effort in this field, I realize that my
business would have grown more
quickly if I had been able to do some
advertising in our local newspapers. If
a man has a moderate capital to
start on, this might be a wise thing to
do. But I have worked on the theory
- that it is the satisfied customers who
bring the invaluable “word of mouth”
advertising, which, after all, is the very
best kind. The only money that I have
spent has been in the form of business
cards, which I distribute freely to pros-
pects and to customers who might wish
to mention my name to friends.

Some day, perhaps, I shall own my
own radio shop, and if my present
rate of income increases steadily I do
not believe that this will be far off.
My experience in servicing has proven
that it does not make very much dif-
ference what receivers you sell, provid-
ing you can give them intellizent ser-
vice. I believe that the whole founda-
tion of radio merchandising rests upon
sound dealers’ service. And a man
starting out in retailing radios with a
good knowledge of radio will be found
to do more business than the oppor-
tunist around the corner who is prima-
rily interested in making initial sales,
and who is inclined to look upon ser-
vicing work as a necessary evil, when
he should look upon it as a means of
establishing more intimate relationship
with his customers and creating a
firmer foundation for his business.
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or improved
musical performance

210 Power Amplifier
and Plate Supply

Easy to build — Simple to install — Economical
to operate— Quiet in performance

C.)}ULL rich tonal reproduction with a generous supply of

power for the heavier tones. You can bring your receiver
up to these present standards of reception by building this
Thordarson 210 Power Amplifier and B Supply.

Easy to build. Every effort has been made to make assembly
as simple as possible. The metal baseboard is equipped with
all sockets and binding posts mounted. All necessary screws,
nuts and hook-up wire are furnished complzte; simple pictorial
diagrams are supplied. You can assemble this unit in an hour.

Simple to install. No changes in receiver wiring are necessary.
This amplifier can be attached to set in a moment.

Economical to operate. Highly efficient and cool in operation.
Consumes less current than a common 50 watt lamp.

Quiet in performance. The reliability of Thordarson engineer-
ing assures you of unquestionable performance and quietness
in operation.

FOR SALE AT ALL GOOD PARTS DEALERS

Write for this free booklet

THORDARSON ELECTRIC MFG. CO.
500 W. Huron St., Chicago

210 power amplifier on the metal baseboard.

L T T T e o T T g e o e e e o e e T e T T T T T T L L L L OO e T T T T T T T T T T TITIT

GENTLEMEN: Please send me, free of charge, your booklet describing your

Town e e State e e
3576
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The New TELETROL
Uses These AERO

Inductances

You'll want to build it

to enable your present

set to cover short wave
stations

No single piece of radio appa-
ratus could add more to the
value of vour present broad-
cast receiving set than the new
Teletrol.

This easily constructed wave
lifter enables you to enjoy all
the rich amusement offered by
36 different short wave stations
—at extremely low cost.

Here are the Aero Inductances
used in the Teletrol:

Aero Low Wave Tuner Kit
(Code No. L.W.T. 125) Price $12.50

Consists of 3 completely inter-
changeable coils and base
mounting. Range 15 to 130
meters. Recognized by ama-
teurs and experts everywhere
as the finest short wave kit
made. Adopted by U, S. Gov-
ernment and MacMillan and
University “of Michigan Arctic
expeditions.

Aero Oscillator
(Code No. U-100) .,..........$4.00

Also specified for use in the
Tecletrol.  An exceptionally ef-
ficient oscillator.

You should be able to get

these Aero Coils at your

nearestdealer. If not,order
direct from the factory

Aero Products, Inc.
Dept. 104

1772 Wilson Ave. Chicago, Ill.

AN apparatus advertised in this macazine has been lested and approved by PopULAR Rapio LABORATORY

Better Amplification
(Continued from page 233)

DOUBLING UP AMPLIFIER VALVES

Here is a simple method of paralleling two standard

valves for ebtaining greater power, so that distortion die
to overload may be climinated.

Figure 3
vacunm

tector of high frequencies, but also as
an amplifier of low frequencies. Often
operating a UX-200-a valve as a de-
tector with 80 volts on the plate results
in much clearer reproduction with only
a slight effect on the detector action.
The sensitivity of a set may often be
increased very much by the use of a
sensitive detector valve. The old UV-200
tvpe valve was such a valve and the
Sodion was another. These valves were
both néisy. Today two good valves are
available, one the UX-200-a type and
the other the “Donle-Bristol.” These
valves are very sensitive and they are
not so noisy as their prototypes. For
proper results these wvalves require a

plate voltage control such as that of
Figure 6.

A variable resistor is used to ad-
just the “B” battery voltage. In this
case a by-pass condenser is essential
to the proper operation of the set. By
adjusting the resistor to its maximum
resistance, the “B” plate voltage will
be a minimum. By adjusting the re-
sistor to its minimum resistance, the
detector “B” plate voltage will be at
a maximum.

By this scheme the set may be made
most sensjtive for a weak or distant
station. By listening to the station and
at the same time starting with a mini-
mum detector plate voltage and grad-
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AN EXCELLENT TRANSFORMER CIRCUIT

Fi6ure 6: This diagram shows a circuit for a detector that is

hooked wup to a first stage of low-frequency amplification. The

low-frequency currents that produce audible signals must flow from

the plate through the primary of the transformer and then dirvectly

through the by-pass condenser to the filament circuit without going

through the battery leads. This is a great improvement over the
older and more familiar hook-up.
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ually increasing it until the detector
action or signal strength is best, good
results may be obtained. Where the
signal is strong enough, the resistor
may be adjusted to the smallest value.
The plate voltage will then be highest
and will be best for the quality of am-
plification. This arrangement works
splendidly in the case of “soft” detector
valves which are critical to plate volt-
age adjustment, for by adjusting the re-
sistor, any desired plate voltage may be
obtained.

The u;:: b%tlcfy voltage adj_ustment ASNETITER
is exceedingly important. The bias volt- BTN v
age values recommended by the manu- & =
facturer of the valve used should be
followed. In general, the higher the
plate voltage the higher “C” battery
voltage, or negative bias,

Everyone who is interested in obtain-
ing the best results from a low-freque. cy
amplifier should carefully and frequently
check the “A)” “B” and “C” battery
voltages by means of a voltmeter; in
fact, there is no better sentinel for one’s
set than a permanently installed “A”
“B” and “C” battery voltmeter. Poer
or low-voltage batteries cause “grief” in
the most excellent sets.

The “C” battery should be varied for
the best results and the best value so
chosen. In a case where two values of
“C” battery voltage seem to do equally
well, always choose the more negative
value, since it results in “B” battery
-economy.

Much distortion is intreduced when
the grid of a valve is not properly biased
(negatively), due to the current taken by
the grid. A reversed “C” battery will
cause a set to be almost inoperative.
An improper value of “C” battery will
allow the grid to take current for posi-
tive halves of the impressed voltage al-
ternation. This effect is known as recti-
fication. 'This undesired current causes
distortion, since it is not proportional to
the signal voltage. The proper “C’’ bat-
tery voltage reduces it to 2 minimum.

To those who have the extra sockets
and valves it is often a revelation to take

eAnnouncing the NEW

NATIONAL

Velvet Vernier Smgle Drum Dial Type F IlNluminated

STATION SELECTOR

ENT TRANSF
SR ren Tikey
AW TN

w

TRAN.
a two-stage amplifier and place an extra G 53,:;3-55.%’2"% ¢
tube in parallel between the two trans- > |
formers and another in parallel with S lw ik
the output valve. For example, two - e ——i e :

UX-201-a type valves in parallel instead
of single one in these two positions may
improve the quality of a broadcast
program very much in the case of
transformer-coupled amplification. This
last example is practically the same as
using single UX-112 type valves in each
stage, since a single UX-112 valve has
about the same amplifier characteristics
as two UX-201-a type valves in parallel.
The wiring arrangement of two sockets
in parallel is shown in Figure 5. In
the case of dry-battery sets such as
those using UX-109 type valves, it may
be found advantageous to usc two
valves in parallel between the low-fre-
quency transformers.

New in design but with the familiar NA-
TIONAL Qualities—famous Velvet-Vernier
Tuning, and made to Use and to last.
360 degrees motion allows attachment to all
types of variable condensers.
Smaller Drum, with automatic take-up, per-
mits high position of sub-panel without cutting,
Visible portion of dial inclined upward for
easier reading. l
Easily attached. List price, $4.00. Type 28
illuminator, 50 cents.

NATIONAL CO. ING.

Sherman, Abbot and Juckson Sts., Malden, Mass.
W. A. Ready, President
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PUTTING
RESISTANCE-COUPLED
AUDIO ON THE MAP

Resistance-audio has long been known
for its fine quality and faithfulness of

reproduction.

Held back in the past by poor resis-
tors, it now can come into its own by
the use of the TOBE VERITAS
RESISTORS No ol]ler resistors are
quite like VERITAS. They don't
cl-.anse in va]ues, nnd ﬂand up Jay in
and day out.

TOBE VERITAS RESISTORS

are used in resistance audio in

Marti  Electric  Radio  Sets
Browning-Drake Radio Sets
NationaL Power Amplifiers
Volney D. Hurd, Radio Editor,

Christian Science Monitor says
of Veritas Resistors:

*Resistance Coupling has been retarded
due to the inability to stand up under
high voltages over any useful period.
The development of a new type of Re-
sistor by Stratford Allen, electro-chem-
ist of the Tobe Deutschmann Co., brings
this type of Audio into a fixed place in
Radio.”

Send for litersture on TOBE “A” Filter
described in this issue of Popular Radio.

ENGINEERING PAMPHLET
oN

B POWER SUPPLY
AND AMPLIFIER DESIGN

HERE is a new 12-page book, 81”7
by 11", containing blueprines of the
circuits, pllo!ognpl:s and full lists of
parts for the construction of all of the
newest -nd most modem Powe' Amp-
lifiers and Power Supplies. The latest
development of Samson, Thordarson,
General Radio, Silver-Marshall, Nat-
ional Co., Acme, etc., for high quality,
high power audio-reproduction. Inval-
uable for all set buildersand home con-
structors of Radio. Send for it today.
Use the coupon below.

Tobe Deutschmann Co.

Cambridge, Mass.

Gentlemen: Plcase send me Y Our néw
book “TOBE B-POWER SUPPLY
AND AMPLIFIER DESIGN.”
Enclosed please find 25¢.

Name

Forecasting Static
(Continued from page 203)

the thermometer, but fewer persons
have an acquaintance with a hygrome-
ter. 'This instrument, which is made in
numerous forms, one of which is illus-
trated in Figure 1, responds to changes
in the moisture content of the air.
Many are familiar with toy devices of
this sort, such as a girl with a paper
dress whose color-changes from day to
day forecast the weather. These color-
changes are effected by the atmospheric
moisture. A good hygrometer furnishes
similar information, but much more ac-
curately, and gives us definite figures.
usually in percentage, indicative of the
amount of moisture the air contains,
compared with what it could contain
if saturated at the given moment. With
the help of thermometer and hygrome-
ter, we can forecast static still more
effectively, with the aid of these
pointers:

1. If the barometer reads above 30
inches and has been rising during the
preceding twelve hours, and if the tem-
perature and relative humidity are fall-
ing, static is not likely within the next
twelve hours.

2. If the barometer reads below 30
inches and has been falling during the
preceding twelve hours, and the tem-
perature and relative humidity are ris-
ing, static will prevail during the next
twelve hours.

3. If the barometer is constant while
the relative humidity falls, static is
likely to reduce in intensity if it has
been current.

4, If the barometer is constant while
the relative humidity rises, static may
increase if it has been current.

5. If the relative humidity and tem-
perature remain constant while the
barometer rises or falls, a change from
the prevailing intensity of static will be
effected less quickly than if the relative
humidity and temperature changed as
indicated in statements (1) and (2).

The reader is cautioned here not to
take these statements too literally.
They represent merely guides to prob-
able occurrences, and will occasionally
be found to be inaccurate, because quite
exceptional atmospheric conditions hap-
pen from time to time. For example,
there are times when the barometer is
high, that is, above 30 inches, but be-
gins to fall while the relative humidity
rises. It may not yet have reached
30. inches when rain or snow begins,
yet static will not make itself known.
At all times pressure is the dominant
influence, while temperature and rela-
tive humidity, if operating according to
rules 1 to 2, merely help to strengthen
the forecast which the pressure-change
indicates.

These last statements call attention
to the popular misconception that when-
ever it rains or snows static will be

prevalent. This is not at all true. The
writer has experienced some of the best
reception during such storms, but in
these instances atmospheric pressure
was higher than is customary when rain
or snow occurs. On the other hand,
much static has been experienced on
some clear nights under high pressure
conditions, when on these occasions ab-
normally high relative humidity was ac-
companied by a sudden drop in tem-
perature. Since these cases are excep-
tional, although not always rare, per-
haps we should not allow them to im-
press us too strongly.

While we have attempted here to sug-
gest a simple instrumental method en-
abling the average person to forecast
for himself the probability of static, we
refer again to the utilization of the
daily weather map by those desirous of
making a detailed study of the whole
problem. The writer has found many
relationships between the location of
the receiving and sending stations with
respect to the extent and intensity of
a high or low pressure area, and the
probability of static. The details can-
not be presented here, but a few ma-
jor conclusions may be noted. [By
way of explanation of the term isobar,
the reader is referred to the map in
Figure 2, on which he will see con-
centric lines outlining high and low
pressure areas. If these are close to-
gether the pressure is intense or strong,
but if far apart it is weak. If close
together, the pressure area as a unit
moves more rapidly than when the iso-
bars are far apart. Any line drawn
at right angles across a series of iso-
bars indicates the isobaric gradient.]

Here are some conclusions drawn from
a study of these maps:

1. If a line connecting the receiving
station with the broadcasting station
crosses the intervening isobars at right
angles, reception is at its best.

2. The steeper the isobaric gradient
(that is, the closer the isobars to each
other), the stronger the reception.

3. The more nearly the transmitted
waves approach parallelism with the
isobars, the weaker the reception.
Under these conditions fading occurs.

4. Reception is weaker when the
transmitted waves cross from one pres-
sure area into another than when they
trave! only within one area.

5. Reception is better in winter than
in summer because the cyclones (Lows)
and anti-cyclones (Highs) are more in-
tense in the winter period.

6. Shallow or flat pressure areas fa-
vor much static.

We need more investigation in the
field of the relationship of static to
atmospheric conditions. Here is an op-
portunity eminently worth while for
both the experimenter and fan.
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The ABC of Filament
Control
(Continued from page 214)

which employs only two valves, both
of the 201-a type. The total current
consumption of these two filaments is
.5 ampere, and a No. 112 Amperite, a
No. § Polytrol or a No. 2 Equalizer
is the proper unit.

The table given herewith shows the
proper filament controls to use for dif-
ferent valves. This table will permit
the experimenter to select the proper
controls to meet all of his valve re-
quirements and eliminate all his obso-
lete filament control rheostats.

Where an old receiver is equipped
with rheostats, it is a good plan to add
controls in series with the rheostats.
Thus, if a single 201-a type valve is
controlled by a rheostat, a No. 1-A Am-
perite, a No. 1 Polytrol or a No. 4
Equalizer may be connected in series
with the rheostats. The maximurm cur:
rent this control will permit to flow
through the filament of this valve is
.25 ampere, so it becomes impossible
to overload the filament, regardless of
how the rheostat is adjusted; yet the
rheostat will provide any desired varia-
tion downward, as required where the
rheostat is- used as a volume control,
or where the valve it controls is some-
what critical- in its filament current
adjustment. ’

The value of this plan is most evi-
dent in the fact that it makes the fila-
ment current adjustment a fool-proof
process, and this is a particularly nec-
essary feature in homes where the re-
ceiver is operated by all the members
of a family.

Ship to Have Public Radio-
telephone Service

FaciLrries for radiotelephone service
from ship to shore will soon be offered
to all passengers aboard the Hamburg-
American liner Columbus, according to
Radiowelt, a German radio magazine.
The new service, which is announced to
begin in May, will enable those aboard
the ship to sit in the comfort of their
cabins and converse with parties in New
York or Berlin, as easily as one con-
verses over an ordinary telephone.
Only first-class cabins will be equipped
with private connections; second and
third-class passengers must use the ra-
dic room or telephone booths which are
provided on the ship.

People on shore will also be able to
talk to passengers aboard the vessel. A
friend in Berlin picks up his telephone
and says: “Please connect me with Mr.
X, aboard the S. S. Columbus” A
while later Mr. X is called from the
dining-room to the telephone and hears:
“Achtung, Berlin kommt” (Berlin on
the wire), and the conversation from
ship to shore begins.

$12.50

complete for either A.C. or
battery operated sets

e

NOW —whether
your radio is A.C.

tube or battery op-

erated—the
PHONOVOX

THE Electric Pick-up
enables you to play Phonograph records ELECTRICALLY

THE beauty—the superb tone quality  are required for attaching, without

—the wider range of electricphono-  tools or making any changes in wiring.
g{:‘g’ drefproductlon 133“ now be Get the thrill and enjoyment of
obtained from your old type phono- listening to your favorite records
graph, easily and inexpensively, by  [javed the new way—ELECTRICAL-
simply attacping the Pacent Phonovox LY! Go to your radio or phonograph
to your radio and phonograph. dealer and ask him to demonstrate

The Phonovox is made in both the the Pacent PHONOVOX. When you
battery and the A.C. models, for sets have heard it, you will want to own
usingthe UY2270r CY327A.C.Tubes. one. Sold and demonstrated by all
With either type, less than twominutes  good dealers.

Pacent Electric Co., Inc. :: 91 Seventh Ave. :: New York
Makers of the famous Pacent Balanced Cone

Licensee for Great Britain and Ircland:
Igranic Electric Co., Ltd., Bedford. England

TRy ——— —— ———— A

Your Radio
CABINET

should receive some
attention if you wish
to preserve or restore i e ;
its original beauty. e
Atmospheric condi- -

tions cause th(le finish C U S T O MS B U I L T
to check and lose its r
lustre. and soon a Under 100 o
once beautiful instru-
ment becomes faded | As with the automobile, the best in radio
and ordimary. must be CUSTOM-BUILT. But with this
remarkable advanced “Hi-Q’" Six Receiver
V A R N I T E you get CUSTOM-BUILT results without

aying a CUSTOM-BUILT price.
RA D I 0 7 o)v'zl? g“l‘he approved ‘' Hi.Q Snx? ll"arts cost only
P 0 L I S H $95.80—cvery component is the finest in the

1é:dustry. Follol&' our com:lete 48-page illustrated
- onstructional Manual and put the parts together.
is a scientific com Or have your local Radio-Trician put them together
pound, designed espe- | for you.
cially for Radio Cabij= Tfhe r“"tl"t'its a r:ct;}vell_'kthat fuf'pl‘i:' a ntetw tta;ndnrd
of sensitivity—knife-like selectivity—utter absence
nets, Phonographs a,ud of oscillation—and a quality of tone that is astound-
wherever a superior ing even to experts. Send 25 cents for the Hi-Q
pohsh and restorative Constructional Manuat or get a copy from your
is re uired. dealer. Enjoy the ultimate in radio and save at
qd least $100 over the cost of high class assembled sets.
It restores the grain of the wood to its Hammarlund-Roberts Inc., 1182 Broadway, Dept.
original beauty. preserves the finish and | B, New York City.

prevents checking.
Ui VARNITE ¢t | th |
R::lo. itR will nrgv:n?n"blo:mlpl:gr!'e 1?1% {ﬂ:: ’H’@-!gglgg'}‘lgld

“foggy’’ appearance.

It is easily applicd and Jeav o greasy sur. 3.0
&acclis to lcollecth dust. bol cl_s)yn leadin yradio HI‘Q S]x
Tnsis ‘on she. gomie, thre 18 . subsitute for Associate Manufacturers
VARNITE Carter Radio Co.  Benjamin Elee. International Re-
P . . 50 Sangamo Elec. Co. Mfg. Co. ?1[;""":“ %°
rice: cents Bamason Elec. Co.  Acme Wire Co. m':'r‘)am i
Mannfactured and guarantced by Yaxley Mfg. Co. (Parvolt) Radiall Co.
Hammarhmd Mfg.  H. H. Eby M (A mperite)
DAVIS CHEMICAL COMPANY ammarlundMfg. H. H. Eby Mfg.  yegtinghouse
Co. Co. Micarta

93 Massachusetts Ave. Boston. Mass.
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‘Ready?
Of Course!
CARTER
Adapter Harness

for converting battery seis
to

A. C. Tube Operation

Without any structural or wiring
change in the set. Change can be
made in a few minutes. Com-
plete, eliminates ““C’’ batteries. .

Write for illustrated folder giv-
ing full information.

RACON

Exponential Horns

Type OB
1315
Ajfr Column 104

inches; Rell 18"
x 24*; depth 13"

The Missing Link

between Perfect and Faulty Reproduction.
Because Racon Horns are made of an ex-
clusive nonvibrating material.

The RACON Process assures uniform-
ity ; strength; maximum quality; minimum
weight.

For further details address

RACON ELECTRIC COMPANY, Inc.

18-24 Washington Pl New York, N. Y.

New Results With Crystal Detection
(Continued from page 210)

GRIFITH
New ORTHOPHASE
RECEWVER~, __

ﬁ.’f

Boesess 8 Barrencres

Aaow A 7 2wwEnFcn

FOR BEST RESULTS

FiGUure 4: In the above operaling hook-up baiteries are used with
great success for the supply of the "B" voltages, while an Abox “A”

power-pack furnishes the filament current.

A standard outdoor

antenng may be substituted for the socket antenna.

The composite diagram in Figure 4
shows the proper connections, as well
as the recommended accessory apparatus
for this receiver.

The next thing to be done is to ad-
just the phasatrol, which is done as
follows: Pull out the battery switch,
lighting the filaments; turn the two
center knobs (on the panel) to the
right as far as they will go, and set
the dials at 90 degrees. Now, set con-
denser, C, so that its plates are half
meshed, that is, so that the edge of
the rotor plates is at a right angle with
the edge of the stator plates. Then,
with a screw-driver, turn the screw-
head in the phasatrol around in a clock-
wise direction as far as it will go,
which should cause the repreducer to
give forth a sound similar to that
known as “motor-boating.”” Then the
phasatrol adjustment should be turned
back slowly until the noise stops, at
which point the phasatrol should be
left permanently, as it has been found
that this adjustment gives best results.

Now, if it is desired to operate the
receiver with controllable regeneration,
reset the dials to 100 degrees and turn
the screw of condenser V “in” slowly
until the noise above referred to reap-
pears. This condenser may now be left
in this position, and the oscillation of
the set (which is indicated by the noises
as above) is controlled by the high-
resistance, R.

If it is desired to operate the set
without regeneration, reset the two dials
to about 50 degrees, and turn the screw
of condenser V slowly back until the
above noted noise stops; it will now
be found that the set ‘will not oscillate
at any setting of the panel controls,
and the high resistance, R, is used as
a volume control.

By noting the settings of condenser

V, it is easy to convert the receiver

from an oscillating to a non-oscillating

one, or vice versa, at any time.
Tuning the Set

In tuning in a station, the volume
control should be at maximum, if the
non-oscillating arrangement is used, or
if the oscillating setting is employed
the volume control should be kept at
a point just below that of oscillation.

If a loud hiss is present, it may be
eliminated by adjusting the rheostat,
Q, which controls the bias of the de-
tector. If it is already in the maxi-
mum position (as far to the right as
it will go), turn it back slowly until
a point is reached where the hiss ceases;
a further motion will cause the hiss to
reappear. It might be noted here that
the silent point is at zero bias, so that
turning the rheostat toward maximum
applies a current in the conducting di-
rection of the crystal, and turning
the rheostat back from the silent point
applies a current in the opposite direc-
tion to the crystal. It will be found
that the most sensitive adjustment will
lie between the silent spot and maxi-
mum on the rheostat.

The switch, S1, at the left of the
panel is for the purpose of short-
circuiting the antenna condenser, W1,
and is only used in exceptional cases.
For average reception the switch is
pushed in, and need only be pulled out
when receiving weak signals from sta-
tions above 60 degrees on the dials;
or it may be pulled out at all times if
an antenna under 15 feet is used.

It will probably be noted that the
selectivity of the receiver is greater
when the condenser switch, S1, is pushed
in, and the selectivily of the set may
be further improved, if necessary, by
using a smaller condenser, such as -000S
or .00025 mfd., at W1.
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ANOTHER INDIVIDUAL TUBE

A Fit Companion to the New Line of
Zetka Process Special Duty Tubes

A new output tube, developed in our laboratory, to
handle the output volume of modern 6 to 10 tube re-
ceivers without overloading.

The neaw ZO tube is a 5-volt, V5-ampere tube, oper-
ating at 180 volts plate with 35 to 40 volts negative
grid bias, and is designed to handle the tremendous
volume delivered by a full set of Zetka Process
Special Duty tubes without distortion.

For push-pull amplification, the ZO, used in both
the input and output stages of a push-pull amplifier,
will produce an enormous volume with almost un-
believable depth and clarity of tone. Write for de-
tails.

ZETKA tubes are GUARANTEED

to give satisfaction

ZETKA LABORATORIES, Inc.

67-73 WINTHROP ST,

3\ NEWARK, N. J. =
.‘\:;\‘ ) )
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Z-R.F—Radio Frequency Amplifier,
5 volts. Y% amp. High amplifica-
tion constant. Low plate imped.

and low internal capacity

Uses 90 volts on plate....Price $4.50

—

ance.

Z-D—Super-sensitive Detector. 5 volts
1% amp. High amplification con-
stant. Silent (no hiss} Uses 43
volts on plate..... .. . .Price $4.00

-A-F—Audio Frequency Amplifier.
5 volts, % amp Higher Mu, low
impedance. Plate voltage 90 to
135 ..iiiivieeeeeeee.... .Price $4.50

«A-O—Audio Qutput, or Power Am-
plifer. 5 volts. % amp. For
handling large output volume with-
out distortion. Plate voltage 180,
with 22% volts 'C"........Price $4.50
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Na 440 Full Automatic

Voltage Relay
[y

For automatically switching on
and off your B Eliminator and
Charger, or either, and in addi- |
tion, automatically switching off |
your Charger when the battery

is fully charged.

With the Full Automatic Volt- |
age Relay it is now practical to
! utilize the advantages of a high
! rate charger, and at the same
time control the switching of
the charger as well as the B |
Eliminator with the switch or
filament control on the set.

No. 440 $7.50

YAXLEY MFG. COMPANY
Dept. P, 9 So. Clinton St.
Chicago, Ill.
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gPOPULAR RADIO
Z

5 MONTHS FOR $1.00

To double our list of subscribers,
we will for a limited time accept $1.00
as payment in full for a five months’
subscription for PoruLAr Rabio,
This offer is open to new subscribers %
only. Tell your friends about it. <
They will appreciate this money saving &

% opportunity to secure PopuLAR Rapio ¥
= promptly and regularly each month.

The convenient coupon gives other %
attractive offers good for either new =
ot renewal subscriptions.

POPULAR RADIO
119 West 57th Street
New York City

B Ll

L3

: Porurar Ranio, Dept. 17, :
H %\119 \\{,estksz:l.h Strect, 3
g New Yor ity. N
[ Enclosed is remittance of $....... pay- 8
g ment in full for subscription order for §
8 Porurar Rap1o as checked below. ]
$ O 5 months for $1.00 (new subscribers 8
3 only). 3
: g 7 lmumhs for $1.25 (new subscribers :
: only). H
] 1
M Name .. ... it iiieeieaae 1
: Address ...t :
¥ [ ]
8 City.oveeiiiieannannns State......... ]
[] ]

And Now—An AC LC-28
(Continued from page 200)

L

THE UNDER SIDE OF THE AC LC-28
FIcURE S: This view of the new model shows clearly how the twisted
cables for the AC filament leads should be run. It is the size of these
cables that necessitates the redrilling of the holes in the chassis
indicated in Figure 4.

the dial, so that both binding posts
and the dial light are at all times in-
sulated from the metal panel. The
switch on the front of the dial is un-
used. A 1%4-volt flashlight lamp is to
be substituted for the one that comes
packed with the dial.

The connections for the bridge cir-
cuits in the filament part of the high-
frequency stages are clearly shown in
both the schematic and the picture
wiring diagrams and no trouble should
be experienced at this point.

It will also be noticed that the grid-
leak connection, the cathode connection
and the filter condenser connection of
the detector valve are all made to the
chassis, which, of course, is grounded.
The output circuit of the detector valve
does not go to the cable, as in the ear-
lier meodel, but is brought out to a
separate jack, T3, to be connected to
the power-pack amplifier by a separate
wire.

After the connections have been com-

L £-28 Ortvve REcervien,

pleted it is advisable to check them over
with both the wiring diagrams to be
sure that no mistakes have been made.
When this is done the set is ready to
be installed and placed in operation.

Installing the AC Operated LC-28

The completed LC-28 high-frequency
pack may now be placed in the Corbett
console, in the top portion of which
it is designed to fit snugly.

The power-pack amplifier may then
be inserted in the lower portion of the
console.

The completed job is shown installed
and in operation in the picture on page
198, with the Air-Chrome reproducer
alongside of it.

In the photo-diagram in Figure 6 are
shown the exact connections to be made
hetween the various units. In this case
the AC de luxe receiver is shown con-
nected to the AmerTran push-pull am-
plifier, the constructional details of
which were given in the January, 1928,

THE LAST WORD IN RADIO REPRODUCTION

FIcurE 6: The use of the AmerTran power-pack amplifier and the

Air-Chrome balanced-tension reproducer in conjunciion with the

LC-28 high-frequency pack has given such astonishing resulls in

severe laboratory tests that Porurar Rapio can recommend it as @
radio reception combination that cannot be surpassed.
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issue of PopurarR Rapro. The colored
wires of the Yaxley cable are to be con-
nected to the binding posts of the push-
pull amplifier, as shown in Figure 6. The
braided covering of the cable should be
cut off and the black and red wires
should be twisted together. Then the
green and brown wires should be twisted
together and finally the complete assem-
bly of wires twisted back into cable
form. The diagram also shows the con-
nections from the detector output jack
on the high-frequency pack to the single
binding pest that acts as the input to
the push-pull amplifier.

The diagram also shows the ground
connection for the receiver and the
connection to the light-socket antenna,
with which the receiver operates in a
very satisfactory manner, without an
outdoor antenna. Of course, a regular
indoor or outdoor antenna may be used,
if so desired. The connection between
the Air-Chrome reproducer and the am-
plifier may be made by means of a
standard Belden extension cord, so that
the reproducer may be placed on the
opposite side of the room.

The power leads from the amplifier
are indicated by a line-and-arrow
marked “to line” on the diagram. This
line should be equipped with an ‘“on”
and “off” switch and connected to a
light socket of the 110-volt AC lighting
lines. The set will then be turned “on”
and “off” by means of this switch.

The valves recommended for the re-
ceiver are three CX-326 type AC valves
in the first three sockets, which are the
high-frequency amplifier stages, and one
CX-327 type detector valve in the de-
tector stage, in which is located the
fourth socket. The valves recommended
for use with the AmerTran amplifier
were enumerated in the constructional
article on the amplifier itself.

It must be remembered that there is
approximately a thirty to forty second
wait between the time the receiver is
turned “on’’ and the time that it begins
te function. This is because of the
peried required to heat the AC valves
to their operating temperature.

If a separate “B” power-pack and a
separate low-frequency amplifier are
used with the LC-28, it is recommended
that a Karas AC-Former be used to
supply the AC filament current.

In tests on the new receiver. during
the last three months the new AC job
has demonstrated its ability to repro-
duce broadcast programs effectively and
with fidelity and all in all has proved
itself to be considerably in advance of
the other models of this receiver. In
operation its upkeep is extremely low
and requires no service work of any
kind to keep in first class working con-
dition. This factor alone makes it an
indispensable item for the professional
set builder, and its outstanding opera-
tion should make it popular with every
radio enthusiast.

Use the coupon below for full information
on the

Shielded Grid Six

~—the most remarkable
receiver ever developed

SILVER-M ARSHALL, Inc.
844 W, Jackson Blvd., Chicage
!...For the enclosed 10c please send me full

information_on the Shielded Grid Six and other
new Silver-Marshall developmentas.

. . . - For the enclosed 25¢ please send me complete
Shielded Grid blue prints and instructions.

And He Too
Was from Missouri!

ONCE upon 2 time—to make a long story

short, a man living in Missouri didn't be-
lieve—he had to be shown. So he bought a
630 SG Shielded Grid Kit. The first night he lis-
tened to WEAF, New York, and KFI, Los An.
geles, and he had about thirty-five more—near
and far. Then one morning at about 5:00 A. M.
he tuned in KGU in Honolulu and he lived hap-
pily ever after.

That is the story of not one but literally hun-
dreds of owners of the new Shielded Grid Six.
The set is absolutely so good that there is prac-
tically nothing like it. Coast to coast with a
small loop or a 15-foot indoor antenna, under
average conditions is regular performance. Ja-
pan and Australia fairly regularly on the west
coast; east and west coasts, Canada, Cuba and
Merxico from Illinois—these are the reports that
pour in day after day. The Shielded Grid Sixes
are easy to tune—only two dials—no repeat
points—no wide spreads on locals—tonal beauty
that is startling in its natural reproduction.
They're the closest to the “Ideal™ set you'll hear
for many a day to come.

Your Shielded Grid Six is ready for you in
either of two models. The 630-LSG is the gen-
erally preferred loop model kit lists at $91.50,
and the 630-5G, which is the antenna model kit,
lists at $97.00. Both models unconditionally
guaranteed against mechanical and electrical
defects.

SILVER - MARSHALL, Inc.

844 West Jackson Blvd. CHICAGO, U. §. A.

thern supplies at less than retail.

ing qualified men.

&ll it can do for you.
COST YOU A CENT.

Earn $500 in Spare Hours

Our members are making big money with Radio.

Werner Elchler, N. Y.,

Your Neighbors Will PayYou
5% ween forYourSpare Jime

You can easily sell them your spare hours for 33 each by
serving as °‘radlo doctor.”’ bullding them 8é¢ts, selling
A membership in the
Association showa you how to cash in on Radio now
and trains you for the $3.000 to $10.000 openings await-
The Association starta you in busi-
ness if you wish. Investigate all it has done for others.
MEMBERSHIP NEED NOT

earns $50 a week—Lylo Foilick,

£

Enables YOU —

R
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Mich.. has earned $500—F. J. Buckley, Mo.—muakes as
much as he receives from employer—al} In spare time.
Qur members are starting radlo stores, getting better
viosmcnn. increasing thelr salarics, earning money spare
time.

Act Now=—1ir N e

Send post card for details of Bpecial Membership Plan
that need not—should not—cost you a cent, and our
book, *“Your Opportunity In the Radio Industry.’ It
will show you how you can cash Iin on Radio now—
and later.

FA I T T PP R T o T P T R P R R P T P F 17

} Radio Association of America :
p Dopt. PR.3, 4513 Ravenswood Ave., Chicago

p , Send me your book and details of your Spectal :
H Membership Plan.

T ! 0ha 00000 0000000000000900A0000AGO000000000C0E00 1
B AQreso......cvveveriiereainensionsnonsnsnsnsnnns :
L 1 PPN State.. .. iiiaesn ]

i fo convert yourold

| battery set into a

| Modern House Current
| Receiver WITHOUT
" REWIRING—

R.C.A. and other A-C type tubes and one
without adaptors for Arcturus A-C tubes.

Write for Particulars,

CORNISH WIRE CO.
%
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LAURENCE M.

COCKADAY

Glenn H.

BROWNING

SPECIFY

EROVOX

Fixed Condensers

because they
are

«BUILT
BETTER”

‘TEST — TEST — TEST, and then again

more tests, Raw Material tests, for conductivity, resis-
tivity and dielectric qualities. Ten tests of each con-
denser during manufacture. Com-
parative tests and Life Tests after
completion. Absolute perfection, or
instant rejection.

That is why eminent engineers are
using Acrovorx fixed condensers. Their
long experience and training teach
them how to te!ll whether condensers
are “built better.”

Write for details.

AEROVOX.

70 Washington Street
BROOKLYN, N. Y,

A-C-l-:OhRMER
or the
L-C-28

The KARAS A-.C-FORMER
is suggested to supply the

correct filament voltage for the TYPE 12
AC tubes in the [-C-28 circuit ,
. . . another tribute to its rec- Supplies up
ognized high quality! to  8—226.
2—227. and
CONVERT TO AC f—bé;l type
—and use the KARAS A-C- ‘Y7%
Former when you conver! Your $ 75
battery operated set to AC 8°
?:peratiori:: in conjunction with
arter, Eby and other cable List Price

harnesses, for 4, 5, 6 or 7 tube
receivers.

KARAS ELECTRIC CO.

4029-C N. Rockwell Street
CHICAGO

PR =

In the Professional
Set Builder’s Shop

Practical pointers and kinks to increase efficiency and earning power of

those who construct, repair or service receivers for profit.

If there is a

better and easier way to do it, this department of PoPULAR RADIO, nided by
a well-equipped Laboratory, will find it and present the details to our
readers in a practical and concise manner.

The Service Man's Tool Kit

Ir professional set builders are to be
successful in building up their clien-
tele, they must live down the bad repu-
tation established by plumbers, who al-
ways seem to be minus some important
tool when they are making repairs. To
help radio repairmen to solve this prob-
lem. the Laboratory of PopuLArR Rabio
has assembled what it believes to be the
ideal tool kit—a kit that will meet prac-
tically every emergency that repairmen
may have to solve. The ideal repair
kit should contain not only hand tools.
but a few spare parts as well, so that
emergency repairs may be made in
urgent cases.

The outfit shown in Figure 1 is com-
plete in practically every detail and
small enough to be easily carried in a
Boston bag. The more rugged mate-

rial is fitted into the bottom of the bag,
while there is sufficient room left on the
top so that the meters can be placed
in a position where they will not be
damaged.
This ideal tool kit contains the fol-
lowing items:
1 soldering iron with holder;
1 8-inch round file;
1 counter sink;
1 square (6 inches);
1 scriber;
1 automatic center punch;
1 6-inch ratchet screw-driver;
1 8-inch ratchet screw-driver;
1 small compass;
1 pair side cutting pliers;
1 pair flat-nose pliers;
1 8-inch round brush;
1 folding rule;
3 drills (34 inch, Nos. 28 and 31);
1 hand drill;
1 0-15 volt AC voltmeter;

':',. = -

THE RADIO “FIRST AID” KIT

FIGURE 1: With the testing equipment and spare parts shown above,

whick may be convenienily carried in a Boston bag, the service man

can take care of most of the emergencies Lhai ke is likely to encounter;

or, if a serious breakdown has occurred, he can ascertain the approxi-
mate nature of the trouble.
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1 0-50 milliammeter (DC);
1 0-600 high-resistance voltmeter
(1,000 ohms per volt);

1 pair 2,000-chm phones;

4 small fixed condensers;

3 by-pass condensers;

6 grid-leaks (miscellaneous values) ;
1 filter condenser (2 mid.);

1 roll solder;

1 roll friction tape;

1 jack knife; °
20 feet connection wire (flexible);
6 testing wires with clips;

1 hydrometer;

1 Boston bag.

The price of this model kit will de-
pend somewhat upon the quality of the
tools and meters used. While good me-
ters are recommended, the beginner can
probably struggle along with less ex-
pensive ones. In outside work, the
most impertant thing is to establish the
source of trouble, and a meter does
not have to be extremely accurate,
since a rough estimate of the voltage
or output current is usually sufficient
as a check-up.: It will be noticed that
small condensers and filter condensers
are included. ‘With modern high-power

amplifving equipment, it often happens.

that condensers are ruptured. In such
instances, a second trip can easily be
saved if the repairman has the neces-
sary replacement parts in his kit.

The kit described can be made still
more complete by the addition of one
of each of the popular types of vacuum
valves used. For instance, one 201-a,
one 171, one 112, one 226 and one 227.
Alsc one Raytheon rectifier valve
would prove extremely valuable in’ cases
where defective rectifier valves are en-
countered.

One of the most important items in
the kit shown abeve is a set of flex-
ible connector wires provided with
spring clips. With these clips tem-
porary connections may be made
quickly, which is a great asset in
checking up troublesome circuits, and
in applying meters for current meas-
urement and open-cCircuit tests.

Controlling Oscillation in
High-Frequency Circuits
THE potentiometer method of sta-
bilizing the usual high-frequency am-
plifier, in which the grid return is var-
ied so that a variable positive potential
may be placed on the grid, is not the
best method, according to many radio
authorities. The chief objection is the
heavy plate current taken by the valve
when the grid is positive. A more sat-
isfactory and certainly more efficient
method now coming into wide favor
is to insert a precise variable resistance,
such as the volume control Clarostat,
in the “B” pesitive (<) lead of the
amplifier valve, thus lowering the effec-
tive plate voltage. 'This method has
other advantageous features, one being
the saving in “B” current effected.
—IrvING CALKINS

The above mackine , designed and built by Hammarlund,
cuts the stots sn whvch Hemmarlund Condenser plates are

rmly soldered. One operation cuts all slots, assuring
HAMMARLUND ﬁnifmm spacing as the first step toward accurate capacity
s“*Midline'’ values.
CONDENSER

Laurence Cockaday’s
“LC-28” RECEIVER,

The VICTOREEN and
The New HAMMARLUND

-ROBERTS
Hi-Q Six
are among the score

or more new receivers
using HAMMARLUND

.. PRECISION PRODUCTS

n

Soldered brass plates with tie-bars;
warpless aluminum alloy frame; ball
bearings; bronze clock-spring pig-
tail; full-floating, remavable rotor
shaft permits direct tandem coupling
to other condensers. Made in a
standard ecapacities.

/HENEVER quality results
are required in a radio re-
ceiver, you may expect to

find one or more Hammarlund Pre-
cision Products officially specified.

Hammarlund leadership has been
attained, not through forced sales
efforts, special deals, cut prices or any
other of the so-called “tricks of the
trade.”

Just two things are responsible for the
world-wide Hammarlund reputation
and they are:—determination to make
the best and unmatched facilities for
accomplishment.

Public recognition is the natural
result.

Illuminated
DRUM DIAL

Write for Folder
HAMMARLUND MFG. CO.

424-438 W. 33rd St., New York
FoL Bettere Radio’
ammariund

PRECISION

PRODUCTS

| Beautifully designed and |
substantially built. Gives |
distinction to any re-
ceiver and greatly sim-
plifies tuning. Two
finger control.  Illumi-
nated from back of panel.

from

hicago’s Oldest Radio Jobbers

and See What You Save!
BETTER VALUES

Everything new and desired—all
New Kits Featured In- ynder oneg reof. You don’t need Prompt Dependable
lude: to look _elsewhere.  Complete gfficlent Service
. _ Bodine, Cam- tock carried
. Citizens, H-F.L Stoc 3 hone Maint Co.
Infradyne, Karas, Melo- '. 73, 123 S. Wells St.

Heald, Scott's, Kilver- §
Marshatl. §t. % Chieago, Illinols
Tyrman. et

Established in 1918 -,

CHICAGOS OLDEST RADIO HOUSE
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Efficiency..

AMPERITE alone gives utmost
life and performance from tubes.
Because AMPERITE alone keeps
the filament voltage, or tempera-
ture, constanlildespile “A” hatte
variations. articularly meede
with Battery Eliminators. Simpli-
fies wiring and panel design. Elim-
inates handrheostatsand guessing.
Proved for 6 years. Entirely diffe-
rent from fixed filament resistors.
There is no alternative. Ineist on
AMPERITE. Price $1.10 with
mounting (inU.S.A.).Atalldealers,

Write for FREE"Amperite Book” of
scsson’s best circuits and latest con.
struction data, to Dept. PR-3.

ARadiall Comparny”

50 FRANKLIN ST..NEW YORK

MPERITE

mEQ .8 PAT OFF

Fhe "SELF-ADJUSTING" Rheastat

From the
“Big, Friendly
Radio House'’

EW 1928 Book

offersfinest,new-
est well-known sets;
parts, eliminators,
accessories at lowest
prices.

Dealers—
Write for this
Catalog!

Western Radio
Manufacturing Company

Lake St. 52
. wwtcu?cfco. ILL.Dept'
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A SIMPLE RESISTANCE-COUPLED HOOK-UP
FicurE 2: With high-mu valves in the detector stage at the left and
the two low-frequency stages, this resistance-coupled amplifier will
give all the volume necessary for home use.

More Data on Resistance Coupling

WitH the advent of better high-mu
vacuum valves, reliable resistors and
high-voltage socket-power operation,
the resistance-coupled method of am-
plification has once more come into its
own as a means of obtaining excellent
tone quality, together with ample vol-
ume, at low cost.

In the first place, the all-important
thing with resistance coupling is to em-
ploy high-mu amplifying valves. To-
day there are several makes available
for this very purpose, such as the Ceco
or CX-340, with a mu or amplification
constant of from 20 to 30, as compared
with about 8 for the standard type of
valve.

The second consideration is the use
of proper resistances, not only in the
matter of correct values, but particu-
larly in stability of operation. Resist-
ance coupling is particularly susceptible
to changes in resistance which alter the
results and sometimes introduce seri-
ous noises. For this reason it is essen-
tial to employ high-grade resistors
which are capable of providing accur-
ate and lasting resistance values, even
when handling considerable currents,
without the danger of resistance
changes causing noises.

The third consideration, and one of
great importance, is to have sufficient
plate voltage available. It is generally
overlooked in resistance coupling that
the plate voltage impressed on the plates
of the vacuum valves must pass through
the plate-coupling resistors, the value

Y

of which is usually 100,000 ohms or
more. In the case of the high-mu
valves, the plate-coupling resistor is
250,000 ohms. Obviously, to overcome
this high resistance in the circuit and
still have sufficient voltage to operate
the valve efficiently, it is necessary to
start out with sufficient voltage, prefer-
ably 180 volts, on the plate-coupling
resistor—that is, the maximum voltage
tap of the usual “B” power-pack. If
“B” batteries are employed, there
should be four blocks of 45 volts each:

The ideal resistance-coupled amplifier,
using present-day components, is shown
in Figure 2. It will be noted that,
due to the high-mu valves now avail-
able, the three-stage amplifier is no
longer required, provided a high-mu de-
tector is employed. Also, it will be
noted that an output filter is employed,
preferably in the form of a choke coil
and series condenser, so as not to in-
troduce distortion and also in order to
keep the direct current out of the re-
producer.

The resistance values here given are
based on tests, and do not run as high,
in the case of the grid-leaks, as those
generally specified for the present high-
mu valves. While there is a slight loss
in volume, which is certainly not no-
ticeable, there is better assurance of
ample grid-leakage so as to avoid any
possibility of “blocking” or the piling
up of successive signals.

The layout shown in Figure 2, com-
prising a high-mu valve for the de-

o | |z 2pme cx-370 | |2 I
1 1
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RESISTANCE COUPLING IN A PUSH-PULL AMPLIFIER
FiGURE 3: Witk the hook-up shown above it is possible to achieve
astounding volume and clarity, and the compaciness of the unit rec-
ommends it additionally to those seeking the best in power-operated,

low-frequency amplification.
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tector and for the first stage, and a
171 or 210 type of power valve for the

second stage, will provide as much vol- NOT[ [IN FINER
ume as the usual transformer-coupled \
amplifier, with excellent tone quality,

The use of a high-mu detector valve fOT Power Ampliﬁers

serves to obtain considerable amplifica-
tion, as well as signal rectification. A
3-megohm Durham metallized resistor
may be employed for (he detector
grid-leak, in combination with a .00025
mfd. grid condenser.

For those seeking enormous volume
together with a remarkable depth and
detail, resistance coupling presents
many interesting possibilities in con-
junction with present-day high-voltage
socket-power operation. In Figure 3
an interesting development in the way
of a powerful push-pull amplifier with
excellent tone quality is shown. In-
deed, this amplifier provides the vol-
ume of a small orchestra.

—_—

IF you really want superior re-
sults from both A, C. and D.
C. Power Amplifiers, use Fer-
ranti Transformersand Chokes.

Exclusive design features are
responsible for the outstanding
performance,the true tone, and
the power and volume secured

The diagram is virtually self-explana- with Ferranti Audio Frequency )
tory. All resistors employed are of the %?faﬁ’éigi?rgﬁ‘:ﬂ:t Units.
metallized resistor type, of the values C. D. C. power .
indicated in megohms. except where am;?i?iers Sndpgpec- All Ferranti :rranSformers
they are followed by the “ohm” sign. ially designed receiv- are tested ,to ‘,’000 VOl.ts
However, it is best to use 24-watt . )-"" . .+, throughout, insuring safety in
“power-ohms” for the 8,000-chm resis- C°'“Ps[eta° :“hh "t'gj circuits with high plate voltages.
tors employed in coupling the output g::p?s. R btk
with the reproducer, in order to handle Include 10 cents to
the considerable current without mate- c::er mailing cost. FERRANTI, Inc.
rial change of resistance value. Be- 130 West 42nd St., New York, N.Y.

cause of the power handled with this
amplifier, none other but reliable re-
sistors should be employed. It will be —
noted that the plate current must be ]

supplied by a “B” power-pack capable
of supplying 425 volts for the 210 valve P I ED
plate supply, while the filaments of
these large valves operate on 7% volts |N THE Lc-27

raw alternating current. QOne 216-b

type rectifier valve will be rather heav- for heating filaments
ily taxed if made to supply two 210 of A. C. Tubes
power valves, and the plate voltage is w i

apt to drop down below the necessary
value for operating these valves at
the proper efficiency. A 281 rectifier,
substituted for the usual 216-b, will
help out in this connection. However,
for best results the “B” power-pack
should have two 216-b or 281 rectifiers

Exclusively
Specified

by prominent radio authori-
ties for use in the

A. C. Model-of the L. C.-28;
the Browning-Drake Receiver;

arranged for fu!l-wave rectification; g e A. €. Model of the L. Ciap.
such a hook-up will supply ample plate JEFFERSON TRANSFORMER the Shielded Grid Model of
voltage and current for the operation No. 464-131 . the Hi-Q; and the new Griffith
of two 210 power valves. Cfon};ectlys desilgnets‘l 5) :um tge fganéents Receiver.
: el of the 1.5 and 2, olt R, C. A.. Cun-
By changing the “C"” battery to 45 ningham, Ceco, Magnatron. Sonatron. ELECTRAD
volts and the plate voltage to 200 volts, ¥ar';e Horl;:- Daven f:md Sylvanita. A.l%
. H ubes, as taps for one or two
with output plate resistors of 5,000 power tubes. Price $7.50 List. m Lamp SOCket
ohms each, good results will be ob- To buitd a complete and compact A. B*
tained with two 171 type valves in C. unit for LC-27. use Jefferson No* Antenna
place of the 210’s for those who must 463-101 Combination Filament and 1 OO
«p . Plate Supply Transformer and No. .
operate on “B” batteries plate, Supnly “Trandormer and. No $1.0
Incidentally. in Figure 3 we have not Choke $6.00. Complete wiring dia- Listed by Underwriters Labora-

grams packed with transformer. Write

tories.  For full information,
for catalog.

wrile

indicated the filament supply current;
but it goes without saying that the . .
first stage valves are of the high-mu | || Chicago-Jefferson Fuse & Electric Co.
type, while the two power valves are 508 S. Green Street, Chicago, Ill.

operated on 715 volts, if the 210 type 3
valves are used, and 5 volts, if the 171 , E F F E R s o N
type valves are used. T RA NS F 0 R M E R

—F. R. Eute

Dept. 60C,
175 Varick Street,
NewYork, N.Y.

ELECTRAD
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Achieve

SUCCESS
in Radio

New course gives finest
instruction obtainable

You Can Learn at Home!

Good pay from the stare,
rapid advancement,and phe-
nomenal success—a life pro-
fession of fascinating brain-
work—that is what Radio
holdsforthe manwhoknows
his subject thoroughly. Since
1909 Radio Institute of
America has trained thou-
sands to become successful
in the many branches of Ra-
dio. Are you going to plod
along at a thirty-five dollar a week job
when REAL MONEY is waiting for you
in radio?

New Counrse Finest Ever

Prominent radio menhaveen-
thusiastically greeted RIA's
new course as the mose com-
plete and up-to-date offered
today. All this first- quulitﬁ
equipment is furnished FRE
WITH THE COURSE-—parts
for making many practical
radio circuits and the Peerless
Signagraph for code instruc-
tion.

R.L.DUNCAN,
Director.
Radio Institute
of America and
anthor of
severa) volumes
in radio.

RIA backed by RCA, G-E
and Westinghouse

You get all the beaefits of instruction conducted
by RCA and sponsored by RCA's associates, G-E
and Westinghouse. Our employment 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 booklet describing the
course is just off the press. If you
want to learn more about the well
paying positions inthis fascinating

rofession send the coupon now
or your COpy.

RADIO INSTITUTE OF AMERICA
Dept. F-3 326 Broadway, New York City

— - e -

RADIO INSTITUTE OF AMERICA, Dept. F-3
326 Broadway, New York Cicy

Dear Mr. Duncan:

Please send me your new catalog. I'wantto
know more about your new radio course.

Dry “A” Power from the Socket
(Continued from page 228)
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HOW TO INSTALL THE “A” POWER UNIT
Ficure 3: The connections between the reclifier unit, the filler unit
and the receiver with which the “A” power-pack is used are shown
here in heavy BLACK lines.

circuit of any standard set by follow-
ing the photo-diagram in Figure 3.
Note that binding post HI is positive
(4) and H2? is negative (—). Tt will
also be noticed that two wires go from
the output binding posts, H1 and H2,
of the rectifier unit to corresponding
binding posts on the filter unit, and two
more wires from the filter unit go di-
rectly to the “A” circuit of the receiver
with which the “A” power-pack is to be
used. ‘The switch, C, on the rectifier
unit should be rotated until the correct
filament voltage is obtained for the num-
ber of vacuum valves utilized in the

receiver. ‘This had best be done with
a voltmeter and when once determined
needs no further adjustment.

The operation of the new unit will be
found to be silent and steady; and, as
there are no liquids in the unit, no ser-
vicing is necessary outside of an initial
adjustment of the switch, C. ‘The com-
plete “A” power unit can be placed in
the lower portion of the console and
left without further consideration.

The life of the unit should be in-
definite, as there is nothing to wear
out and no moving parts that need
servicing or replacement.

Radio Luxury in Power Units
(Continued from page 226)

fastened to the apex of the cone that
carries the low-frequency currents. Be-
cause of the small size of the cone used,
and because of its almost unlimited free-
dom te move to and fro, the new repro-
ducer must be mounted upon a suitable
baffle board for reproducing the ex-
tremely low frequencies which the am-
plifier is capable of producing. In
nearly all cases this baffle board may
be the front of a console or cabinet in
which the speaker is mounted; or, again,
it may be the wall of a room.

The general appearance of the com-
plete amplifier is shown in Figure 2.
Tt is completely mounted on a wooden
baseboard and is so simple in construc-
tion and wiring that anyone may com-
plete the job satisfactorily in an hour’s
time.

How to Construct the Power-Pack
Amplifier

It is best to start by mounting the
transformer, A, the condenser, C, and
the choke coil, B, alongside of each
other on the baseboard, as shown in
Figure 2, and in the picture wiring
diagram in Figure 3. Be sure that
they are turned in the directions indi-
cated in these illustrations.

Next mount the three transformers,
D, E and F, in a similar manner, as
well as the six sockets, Lt L2, L3, L4,

LS5 and L6. These are screwed to the
baseboard with ordinary brass wood
SCrews.

Next mount the binding posts, M1,
M2, M3, M4, M5, M6, M7, M8, M9,
M10, M1l and M12, as indicated in
Figure 3, on the connection »anel, O,
and fasten the connection panel te the
baseboard, N, by wood screws inserted
through the panel and into the edge of
the baseboard.

Next mount the resistors, G, H, I,
J and K, on the resistor mounting
panel, P, in the relative positions shown
in Figure 2. The resistor mounting
panel should then itself be mounted by
means of small brass brackets, accord-
ing to the instructions given in the illus-
trations. 'The set is now ready to be
wired up.

In making the connections on the
new unit, it is advised that the con-
structor follow exactly the details and
wiring given in the picture wiring dia-
gram in Figure 3. In this drawing
the various panels, the baseboard and
the instruments themselves are outlined
in black lines, while the connecting wires
are designated by heavy red lines. Fol.
low out these connections explicitly and
no mistakes will be made.

It is recommended that an insulated
wire, such as Corwico rubber-covered
hook-up wire, be used for this purpose.
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After the complete connections have
been made, it is advisable to check them
over, to be sure that they are all cor-
rectly connected and that there have
been no omissions.

How to Install and Operate the
Amplifier and Reproducer

First of all, the set with which the
amplifier is to be used should be in-
stalled in its cabinet and then the am-
plifier itself may be placed in the lower
portion of the console or in the radio
table.

In Figure 1 is a photo-diagram show-
ing the connections between the LC-28
high-frequency pack and the amplifier.

Of course, any receiver including a
high-frequency amplifier and detector
may be used with the power-pack. The
connections in the illustrations show ex-
actly how the amplifier is to be hooked
up to the set, as well as to the Magna-
vox reproducer. Notice that four wires
run to the reproducer, two of which
are for the field winding and two are
for the moving-coil winding.

Standard vacuum valves are used and
the following are recommended: Two
381 type valves in sockets L1 and L2.
a standard 374 type regulator valve in
socket L3, a 301-a type valve in socket
L4, and two 310 type valves in sockets
LS5 and L6.

The reproducer may be installed and
attached to the inside of the radio cabi-
net, with a hole cut in the cabinet
slightly smaller than the periphery of
the cone. A suitable grill work may be
fastened on the outside for decoration.
The cabinet itself will then act as a
baffle board. Or a deep hole may be
cut directly in one of the walls of the
room and the reproducer may be in-
stalled in it with a decorated covering.
In this case the wall itself will act as
the bafile. This last idea gives excep-
tionally fine results and produces low
tones with true volume and realism.

The voltage adjustment may be made
with the variable resistor, H, on the
power-pack until the carrect conditions
are obtained throughout. In making
this adjustment, it is recommended that
a high-resistance voltmeter with a scale
reading of zere to 600 volts be utilized.
The adjustment should be made with
the set and the power-pack amplifier in
operation and when once adjusted will
need no further attention.

With this apparatus a new receiver
may be built for giving exceptionally
large volume and improved tone qual-
ity, or an old receiver may be improved.
The power-pack amplifier furnishes com-
plete “B” voltages for the receiver with
which it is to be used and a suitable
A" power-pack used in connection with
both will give complete operation from
the AC lighting lines, except for a small
“C” battery upon which there is so
slight a drain that its working life is
almost equal to its shelf life,
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new Table
And don’t hesitate to ask for

or from us,
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your radio set /

Withoutrewiring you can use AC tubes
inyourpresent set. Keep your BandC
supplies and discard your A battery.

Quick, simple and inexpensive with
the Eby AC Adaptor Harness and a
standard transformer,

Eby Adaptor Harness for five-
tube sets . . . . . $9.00
Eby Adaptor Harness for six-
tubesets ., . . . . $10.00
Our booklet tells the whole story. Write foris?
THE H. H. EBY MFG. CO,, Inc.
4710 Stenton Avenue Philadelphia, Pa,

EBY

Makers of
Eby Binding Posts and Sockets

Tune quicklv—adjust accurately—eliminate dis
tracting _noises—get correct tuhe oscillation—with
X-L VARIO DENSERS {0 veurr efrrult. Designers
of all latest and best circuits specify and endorse

MODEL “‘N”—NMicrometer adjustment easily made,
arsures exact oscillation control in all tuned radio
frequency _cireuits.  Neutrodyne. Roberts  2-tuhe.
Browning-Drake, 8flver's  Kiockout Capacity
range, 1.8 to 20 Mfd. Price. $1.00.

MODEL “G"—Obtains the proper grid capacity on
Cockaday circuits. fillter and intcrmediate frequency
tuning in superheterodsna and positive grid pias in
alt sets. Caparcity renge. Model (-1, 00002 to
0001 Mfd. Model G-5. .000] to .0005 Mfd. Model
G-10. .0003 to .001 Mfd. Price, each. with grid
clips, $1.50.

X.-L PUSH POST—Push It down
with your thumb, Insert wire, re-
move pressure, wire is firmly  held.
Vibrations will not loosen, releases
instantly, A push post that excels
f1i appearance, action. service and
vunvenience. I'riee, each, 3¢,
PUSH POST PANEL—7? push posts
wounted on black insulatinz panel
with  perinanent  white markings
Soldering  fugs. raistug  bushings.
screws  for mounting. ete., in box
complete. Trice, $1.50. =,
Investigate the Goodwin Aperipdic o
Detector Circuit. This s applicable

to any set and adds a stage with- X-LPush Post
out added tuning controls.

X-L Push Post Panel
Free—New. up-to-date hook of wiring dia-
grams showing use of X-L unita in the new
LOFTIN-WHITE constant coupled radio fre-
quency eireuit. and In other popular hook-ups.

Bend for yours today.

XL Radio Lahoratories

2422 Lincoln Ave., Chicago, Ill.

Ask your dealer to show you the
Type Clarostat, as
weil ey the Volume Control,
Standord and Power Types..

dc_.tcnpti-ue a.nd practical
literature, either from him
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Sets Easy To Build
With

2o

4 )
Popular Radio 3
0’0
z.
BLUE PRINTS i
(]
3.
You can have your choice of any one set of 3
PoPULAR RaADIO Simplified Blueprints with 'g’
your new or renewal subscription for Por- .3°
ULAR RaAD10, accompanied by remittance ;’
of $3.00, These Blueprints will make it g:
possible for you to build a tested and ap- %
roved set. You, as a reader of PoruLar %
DI0, know the many entertaining, inter- ¢
esting and instructive articles that are pub- :3’
lished each month. We promise that )’
throughout the coming months PopuLar %
RaD10 will hold more and more of interest :g’
for Radio Fans. §
]
Ease, Economy and Accuracy &
in Construcdon .zb
Simplified Blueprints make it possible :t:
for anyone, without previous knowl- &N
edge of radio, to construct a highly &
efficient radio receiver, These Blue- 4
prints consist of 3 diagrams as follows: }:
Panel Pattern §:
J
This Blueprint is the EXACT size of &
the actual set. So accurate that you &
need merely lay it on your pane! and &
drill as indicated. No scaling or meas- &
uring to do, no danger of ruining the .‘:
panel through faulty calculation. .f.
P

Instrument Layout

Loete

Here again you have an actual size 4
print of each instrument and binding o
post and its exact location both on the o
panel and within the cabinet, :{
.0
Wiring Diagram %
The unusual feature of this Blueprint is &
that it isan actual size picture diagram *
of the finished set. [Each instrument K
and other parts appear in exact size :g'
and the wires are so clearly traced s

XaXARIRIA

from one contact to another that you
¢an connect all terminals accurately
without even knowing how to read a
hook-up diagram.

Set No. 18—"The Improved Raytheon
Power-Pack” (as described in the May, '
1926, issue of POPULAR RaDIO). K
Set No. 22— The LC-27 Broadcast Receiver” %
(as described in the October, 1926, issue of °¢
PopuLar RaDIO). KA
Set No. 23—""The LC-Senior Power-Pack” %
(as described in the November, 1926, issue '
of PopuLAR RaDIO). s
Set No, 24—"The LC-Iniermediate Power- °¢
Pack* (as described in the December, 1026, 8

issue.of POPULAR RADI10).
Set No, 25—"*The LC-Junior Power-Pack’
(as described in the January, 1927, issue of

oeSredee)

POPULAR RADIO). K4
.}.
Use coupon below; indicate which set of .3.
Blueprints you want. .::
POPULAR RADIO 5
Dept. 49
119 West 57th Street New York City

POPULAR RADIO, Dept. 49
119 West 57th Street, New York City

Enclosed is my remittance of §...... fn full
payment for subscription, with Blueprints as
checked below, FREE.

0O Set Number 18 O Set Number 23
0 Set Number 22 O Set Number 24
O Set Number 25

---------------'a%‘ .“:‘\.

Put This Power Box in Your Radiola 28
(Continued from page 201)

THE INSTALLATION OF THE RESISTANCE STRIP
FIGurE 1: The receiving unit proper of the Radiola 28 is here shown
clear of the cabinet, in order to make plain the installation of the

resistance strip, C, and the transfer plug, G.

Changes in the Receiver Unit

In the rear of the socket strip, and
slightly underneath, will be found a con-
nection strip that is fastened to the re-
ceiver unit with 19 screws. Loosen
these and slide the connection strip out
at the end, without damaging adjacent
wiring.

Then substitute the resistance strip,
E, that is supplied with the new AC
apparatus. Place this resistance strip
so that its terminals are in line with
the original screw holes and fasten them
all back again so that the new strip is
held in the place where the old one
originally was.

Next remove the wire-wound resist-
ance rods from the “battery-setting”
and rheostat and replace it with one of
the new rods marked “F” in Figure 3.
Be sure that the rod is turned so that
the contact arm rubs on the bare por-
tion of the winding.

Next take out the remaining resist-
ance rod from the “volume-control”
rheostat and replace it with the remain-
ing new rod “F.” The contact arm of
the volume-control rheostat will be
found to be connected by a flexible
spring to one of the metal brackets sup-
porting its resistance cartridge. This
spring should be reconnected to the
bracket located nearer the outside edge
of the wooden panel. This will reverse
the volume control so that it will work
in the right direction.

Next unsolder one of the two leads
connected to the filament switch and
reconnect it to the same prong that the
other lead is connected on.

Remove the leads connected to the
voltmeter clip, solder them together and
tape up the ends. -Connect this volt-

meter clip to the bracket on the nearer
side of the volume-control rheostat with
a piece of insulated wire. Do not touch
the connections to the veltmeter clip
that are on the side near the volume
control rheostat,

Changes in the Cabinet

First lift out the battery pan, bend-
ing the two ends “inward” and then
bending “in” the back of the pan, using
a screw driver underneath the cabinet
to pry it loose, if necessary. Then fas-
ten in the two brackets, H, in place of
the battery pan, placing them about six
inches from each end of the cabinet.
Now install the condenser unit, B, in
place in the right-hand front portion
of the battery compartment, using four
screws to fasten the brackets to the
floor and to the front side of the
cabinet,

Replacing of the Unit

Close the upper compartment and in-
sert the panel so that it sticks out
about three inches. Connect the termi-
nal strip of the seven-wire cable, C, to
the receiver terminal board. The cable
terminals should be lined up with the
receiver terminals so that the yellow
lead with the red tracer connects with
the terminal at the extreme left. Then
tightly secure all screws on the terminal
board and especially the eight screws
fastened to the cable terminals. Now
push the other end of the cable down
through the hole at the back of the
cabinet and slide the complete receiver
into the cabinet and close the lid. Open
up the battery compartment and replace
the four screws and washers which fas-
ten the receiver unit securely into the
upper portion of the cabinet.
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FIGURE 2:

The next job is to connect the four-
wire cable to the terminal board on one
end of the power unit, making sure
that the markings on the metal tags
agree with the markings on the panel.
Now place the power unit, A, in position
in the brackets in the lower cabinet.
Next connect the leads of both the
seven-wire cable from the receiver ter-
minal board and the leads from the four-
wire cable of the power unit terminal
board to the terminal strip of the con-
denser unit, being sure that the mark-
ings on the metal tags on each cable
lead agree with the markings on the
condenser terminal board. Next con-
nect the reproducer to the power unit
terminal board.

The single wire brought out at the
top of the power unit near the valves
should pass up through the same hole
in the bottom of the set through which
the seven-wire cable passes. Insert the
transfer plug, G, in the valve socket No.
8 at the extreme right, in which the
power valve is usually used, and insert
the tip of the single wire into the top
of the transfer plugs. Next insert the
CX-310 type power valve at the rear
of the new power unit and insert the
CX-380 type valve at the front. This
allows the last stage of amplification to
be obtained through the CX-310 type
power valve in the new power unit.

1t will be noticed that a small switch
is connected in the power-supply cord.
This switch should be mounted at any

THE POWER AND CONDENSER UNITS

convenient point on the under side of
the cabinet by means of wood screws,
so that it can be easily turned “on” and
“off.” Inserl the seven original CX-299
type valves in the sockets Nos. 1, 2, 3,
4, 5, 6 and 7, then close the lid of the
cabinet and reinsert the loop. The at-
tachment plug on the power-supply unit
should be placed in a lamp socket
near by.

Operation of the Unit

It is only necessary to turn the light
socket switch “on” or “off” to place the
set “in’" or “out” of operation.

The operation of the receiver will be
now identical with the battery-operated
job, except for the following details:

1. The original filament switch is not
used to turn the set “on” and “off.”

2. The battery-setting rheostat will
not turn the current “on” and “off.”

This rheostat should be set at a mini-
mum value consistent with good quality
reproduction.

There is a toggle switch marked
“high” and “low” mounted on top of
the power unit. This is designed to
take care of variations in the lighting
line voltages. For voltages of 105 to
115 volts, this switch should be set at
“low,” and for voltages of 115 to 123
volts the switch should be set at “high.”

The set should now function for a
long period of time without any fuss
or bother with batteries, as it will be
operated solely from the lighting lines.

FIGURE 3:
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Closest Approach
to Perfection

That intangible, indefinable
finesse in reproduction

is available with
I Jir~Chrome
PEAKER

If you have a good receiver—
it deserves an Air-Chrome
Speaker. This new speaker,
based on new engineering
principles, is now available
in four types and sizes.

$15.00, $20.00, $25.00
and $65.00

RADIO DEALERS

We have an interesting
proposition for you . . .
Communicate with us,
It will be to your advan-
tage.

The Air-Chrome Studios
168 Coit St.

Irvington, N. J.
=

e '

MHammarlund

ROBERTS
Hi Q' SIX

SALES—SERVICE

BUY your Hammarlund-
Roberts Hi-Q Custom
made receiver from the
Hi-Q Service Station. Con-
struction information and
help cheerfully given.

With the aid of the
RTM Service Station your
success is assured.

Receivers made to order
at reasonable rates.

All parts in Stock,

Write for circular

Rossiter,
Tyler & McDonell, Inc.

Consulting Radio Engineers

136 Liberty Street, New York]

A DC Socket-Operated Amplifier
(Continued from page 212)

THE UNIT IN OPERATION

Ficure 4:

This view shows the unil in operation with the I.C-28

high-frequency pack. The perforated metal cover prolecis the user
from contact with the hot or live parts of the unil, and prevents
the withdrawal of any of the valves while the apparatus is operating.

one or more he removed while the unit
is operating, damage to the remaining
valves is possible, due to overload.

The unit embodies two line fuses at
the input from the light socket to pre-
vent damage in case of short circuit in
the amplifier.

In all direct current units a certain
amount of heat must be dissipated. A
heat baffle plate of transite is used in
this unit to separate the heat-dissipating
resistors from the remainder of the as-
sembly, and at the same time to force
the heat rapidly upwards and out of
the unit. As a matter of fact, the heat
will not be found in any way trouble-
some or excessive, but it is always well
to provide for a quick and effective dis-
sipation of such heat as may be gener-
ated in any DC unit.

How to Consiruct the Amplifier

First .drill the panel, P, for the bat-
tery-charging meter, M, the battery
switch, S, and for the mounting holes
in each lower corner. Then fasten down
the meter and switch in position.

Next place the remaining parts for
the amplifier in their correct positions,
as shown in Figures 2 and 3, and
mark the location of the mounting holes
of each instrument on the transite base,
R, either with a pencil or a scratch
awl. Then remove all the instruments
and drill the required number of holes
in the transite base.

First fasten the wooden feet, T1, T2,
T3 and T4, underneath the base and
fasten the mounting brackets, Ul, U2,
U3 and U4, in position above these
feet with machine screws through the
base. It may be noted that all the
parts are mounted with brass machine
screws and nuts.

Then fix the fuses, N1 and N2, in
place under the transite base.

Next mount the sockets, H1, H2, H3,
H4 and HS. Sockets H1 and H2 havs
the plate and grid terminals towards
the near edge of the base. Sockets H3
and H4 have their filament terminals
towards those of the sockets just
mounted. Socket HS has the filament
terminals towards the near edge of the
base.

Fasten the automatic filament con-
trol, I, near socket HS and fasten the
filament control, J, in position on the
opposite side of the base.

Place the 1 mfd. condenser, E, on
top of the 2 mfd. condenser, F, and
fasten them to the base. Two termi-
nals of these condensers are connected
together and a drop of solder on the
opposite side will hold the top con-
denser in position. Then fasten the 4
mid. condenser, G, in place.

Mount the low-frequency trans-
former, A, with the plate and “B” posi-
tive (4) terminals towards the near
edge of the base. Mount the input
push-pull transformer, B, with the three
terminals towards the sockets and the
output push-pull transformer, C, with
the three terminals also towards the
sockets.

Place the choke, D, in position with
the terminals away from the near edge
of the base and fasten it down.

To mount the 250-ohm resistors, L1,
L2 and L3, place a mounting washer on
a stove bolt of the proper length and
run the bolt through the center of the
resistor and through the base and fas-
ten with a nut. Mount the 8-ohm mid-
tap resistor, K, in the same manner.

Place the heat baffle between the re-
sistors and the main part of the am-
plifier and fasten it to the base with
the small brackets, V1 and V2.

Mount the panel, P, on the small
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angle brackets, Ul and U2. Fasten the
input binding poests, O1 and 02, ad-
jacent to transformer A and the out-
put binding posts, O3 and 04, on the
opposite side of the base.

How to Wire the Amplifier

A type of wire such as Corwico
braidite should be used in connecting
up this amplifier, which must be wired
exactly according to the picture wiring
diagram in Figure 3.

It is suggested that the power cir-
cuit from the fuses to the filaments of
the amplifier valves be wired up first.
Then the “B” supply circuit, or filter
circuit, can be connected. After this
is finished the plate and grid terminal
connections can easily be made.

A cable of two-conductor flexible wire
should be run from the unconnected
ends of the fuses to an attachment plug
at the nearest light socket.

How to lustall the Amplifier with the
LC-28 Receiver

Refer to the photo-diagram in Fig-
ure 1 for the complete connections of
the installation. Connect the red and
black terminals of the Yaxley plug to
the positive and negative terminals of
the Exide “A” battery, as usual. Con-
nect the yellow, blue and gray terminals
to the negative, “B” positive (4) 45
and “B” positive (4) 90 terminals,
respectively, of the Burgess “B” bat-
teries. These batteries supply the high-
frequency part of the circuit, the LC-28
receiver. Connect the green and brown
wires from the Yaxley cable to the plate
and “B” positive () terminals of the
first stage transformer, A, of the DC-
operated amplifier. Connect the out-
put binding posts of the new amplifier,
03 and 04, to a quality reproducer,
such as the Racon horn.

Insert an Electrad socket antenna in
a nearby electric light socket and con-
nect to the antenna binding post of the
LC-28 receiver. Ground the receiver
on a water pipe.

Insert a CX-301-a valve in socket
HS and a CX-171-a valve in each of
the sockets H1, H2, H3 and H4.

Fasten the perforated metal cover,
W, in place. ’

Operating the Amplifier

On the front panel of the assembly is
the polarity indicating meter to give a
quick check on the polarity of the plug
in the light socket or wall outlet. When
the unit is first tried, the polarity of
the plug may be incorrect and the am-
plifier will not function. Reverse the
position of the prongs of the plug in
the receptacle. Once the correct posi-
tion of the prongs is found, note the
reading of the indicating meter on the
front panel. Then you can always tell
when the plug is in the right position
in the DC outlet.

The “on-off” snap switch on the front
panel controls the entire unit.
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CARBORUNDUM STABILIZING
DETECTOR UNIT

ALL the volume you need and selectivity too,
when you attach this unit—but, best of all,
you get clear, undistorted tones—natural, true,
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POPULAR 'RADIO DEALER AND JOBBER
LISTS AVAILABLE TO MANUFACTURERS

The Service Bureau of PopULAR Rapio is able to place at the disposal of radio
manufacturers a list of over 21,000 radio dealers, 3,926 radio manufacturers, 1,746
jobbers and 326 manufacturers’ representatives. These addresses are immediately
available for circularizing prospects for new 1928 lines, and more detailed informa-
tion and rates will be gladly supplied to those who wish to take advantage of
what is without doubt one of the most carefully kept lists at present offered for use.

Address all inquiries to?

SERVICE BUREAU
POPULAR RADIO, Inc.

119 West 57th Street New York, N. Y.
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A NEW AND IMPROVED
VOLUME CONTROL
FOR “AC” CIRCUITS

Centralab Radi-
ohms RX-100 and
RX-025 have been
i nibuilt with exact
Altaper of resistance
to give effectual
{f control of volume
smoothly, without
jumps and sudden
lasts.

When the RX-100 is placed across the
secondary of one of the R. F. stages it
surely and positively controls the
volume from a whisper to maximum on
all signals—powerful locals notwith-
standing. This Radiohm will also con-
trol oscillation very effectively.

The RX-025 has the exact taper of
resistance for a volume control when
placed in the antenna circuit, or across
the primary of an R. F. transformer.

* One of these two Radiohms and the Centralab
Power Rlieostat are essential resistances for all
“'AC” circuits. They help to maintain the
delicate balance of voltages throughout the
circuit and in no way affect the balance between
plate and filament current, 80 necessary to max-
imum efficiency,

Write for new folder
showing applications

CENTRAL RADIO LABORATORIES |
17 KEEFE AVE. MILWAUKEE, WIS,

and G

Set Builders!?
Free 1928 Radio Guide

The hig Barawlk Radlo Quide book s used
by hundreds of thousands of radio enthusjasts.
It’s the handlest and most reliable radio ref-

erence guide. and & big money-saver., Ieep up

to date by utilizing Barawik service,

4000 Radio Bargains

It shows pages replete with reliable informa-
tion about the newest and mnst advanced ideas
in A-C radin development, describes and illus-
trates the latest Improvements. It will keep you
posted on what's up to date.

Lowest Prices on Parts

Standard Discounts to Dealers, Set
Builders, Agents

It will pay sou to get our prices for com-
plete parts for the popular cireuits featured in
Porvran Rapio and other magazines. Whenever
a new elrcnil appears for which you want com-
plete parts, write or wire us and thev'll be on
their way to you duickly. We kunw what parts
to send you. Slmply give name of clrenit and
we'll toke care of the rest
Wo guarahtes sou a hig
saving on every order.

Send for Free
Copy Now!

Get our new radio
catalog today before you
spend  another cent on
radio, Just matl the cou-
pon and free capy will be
L Fent you.

Deapt. 843
Chicago, U. 8. A,

Mall This Coupon Now! For Fres Copy.
Name
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Listening In
(Continued from page 230)
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THE ARRANGEMENT OF THE INSTRUMENTS
F1GURE 2: The numbers in the diagram correspond to the list of

parts in the text.

As the diagram shows, there is no necessity for

unsightly exposed wiring or instruments.

The battery charger will only func-
tion when the five-pole switch is thrown
to the réceiver side, the switch on the
receiver is thrown to the “off” position,
and the snap switch, No. 1, is turned
“on” The five-pole switch should
therefore always be left set on the ‘re-
ceiver’ side except when the phonograph
is being used. Then, when it is desired
to charge the battery it is only necessary

to turn “on” switch No. 1; or, if a trickle

charger is used, this switch may be left
“on” all the time, or may even be elimi-
nated entirely. ‘This will leave the bat-
tery on charge at a slow rate during the
time that the receiver is not in use.
—C.C. CLarKE, Jowa Falls, Iowa.

* »*

How One Reader Safeguards
His Vacuum Valves

IN connection with my experimental
work I have devised a small device
which can be made by any fan at prac-
tically no cost, and which safeguards
vacuum valves against burning out in
case the “B” battery should be incor-
rectly connected across the filament
terminals, or in case a- short circuit
should develop between the high voltage
side of the “B” battery and one side
of the “A” battery.

Before the valves are inserted in
their sockets in a new set, but after
the batteries have been connected, this
“valve saver” should be placed in each
of the sockets in turn. If the filament
circuits are properly wired and the “A”
battery is properly connected to the re-
ceiver, the flashlight lamp in the *“valve
saver” will light. If it fails to light, I
know at once that there is something
wrong in the filament circuit wiring of
the receiver or with the “A” battery. If
by any chance the “B” battery voltage
is short-circuited to the filament, the

“valve saver” will burn out. These
flashlight bulbs are cheap—certainly a
great deal cheaper than the set of valves
that would burn out if I had not used
the device.

The construction of this “valve
saver” is extremely simple, as reference
to Figure 3 will disclose. The only
materials required are a worn-out “B”
battery (to supply the required sealing
wax), a burned-out vacuum valve (only
its base is used) and a é-volt flashlight
lamp, with socket.

The first step is to break all of the
glass. out of the vacuum valve, includ-
ing the glass stem which contains and
supports the internal elements. The
two wires which run from the filament
prongs of the socket to the ends of the

fﬂﬂn‘ﬂlﬁ

ﬁ»gf/gfﬁr
-z oS rs

SERLING
A

TICKET

Vig s A
| £LEMENTS AL VE

A CONVENIENT VALVE SAVER
FI1GURe 3: Note that the paris which go
to make up this testing plug are such as al-
most any fan would have in his possession.
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filament should be left intact. The fila-
ment prongs are the two most distant
from the bayonet pin on the side of the
valve base. If these two wires should
be broken, they should be replaced with
others.

The flashlight socket is next placed
within the valve socket and the two
wires from the filament prongs are con-
nected to the socket terminals.

To make the assembly rigid, heated
sealing wax, taken from a worn-out “B”
battery, should be ailowed to flow into
the valve base, so that the lamp socket
will be solidly imbedded when the wax
cools. If no blow-torch is available for
melting the wax, this purpose may be
accomplished by breaking the sealing
wax up into small pieces and packing
them into the socket with a hot soldering
iron until they melt into one another.

—H. B. Crossox, Jr.,
Philadelphia, Pa.

* *

The Old Haynes Circuit
With Home-Made Coils

HERE is a three-circuit tuner which
prevides both sensitivity and selec-
tivity and which can be constructed
at a very low cost for parts. I have
been using this circuit for some time
and have tuned in 18 Chicago stations
on the loudspeaker, as well as numerous
other station located throughout the
eastern and mid-western states.

The receiver has only one tuning con-
trol and a regenerative control which
consists of a rod that slides in and out
through the panel to move the tickler
coil, L2, toward and away from the
tuning coil, L1. ‘This detail of the coil
mounting is shown in Figure 4. The
schematic circuit is shown in Figure 5.

The variahle antenna coupling pro-
vided by the tapped portion of the coil,
L1, gives the high selectivity of this
circuit. By this means the antenna
pertion of the coil can be varied from
three to fifteen turns, thus providing
plenty of pick-up on the high waves
and selectivity on the low waves. A
switch lever with five switch points
provides a convenient method of vary-
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THE COIL DETAIL

FicURE 4: The home-made coil constructed
according to these specifications gives ex-
traordinary resulls, according Lo its designer.

ing the coupling in the circuit.

I am passing this circuit along to
other readers of PopurLar Rapio who
may be interested in a small, cheap and
casily constructed job that will produce
real results—better results per dollar
than any other receiver I have seen.
There are no tricks about the circuit.

" The only caution to be given is to

reverse the tickler leads if the receiver
refuses to oscillate when it is first put
into operation. Here is a list of parts
used:

C1—.0005 mfd. variable condenser;

C2—.00025 mid. fixed condenser;

C2—,001 mid. fixed condenser;

L1—Spiderweb coil wound on a 3-inch
form with 13 pegs; total of 55 turns
of No. 20 DCC wire, with taps taken
off at every third turn beginning with
the forty-third;

1,2—Spiderweb coil wound on a 2-inch
form with 17 pegs; 35 turns of same
size wire as used for L1;

J1—Double circuit, closed type jack;

J2—Single circuit, open type jack;

R1—20-ohm rheostat;

R2—6-ohm rheostat ;

R3—Variable grid-leak, 2 to 9 megohms;

Composition panel 18 inches by 7 inches
by 3/16 inch;

Rinding-post strip, binding posts, etc.

—SILENT E. A. NEGuS.

Block Island, R. 1.
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A CIRCUIT FOR DX WORK
Ficure 5: The regenerative detector is at the left. By means of the
jack, JI, the two-stage low-frequency amplifier may be plugged in
or out, and head-phones inserted.
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electrify your set
the easy practical
Kna

The Kit completely assembled with }

- metal cover in place. Operates on

105-120 volts AC, 50 to 60 cycles.

Knapp A PowER KIT

No expensive short lived AC Tubes, no
troublesome re-wiring, no annoyin _hum.
Increase instead of decrease the efhciency
of your set, no waiting ... the Knapp AT
Power gives you music instantly at the
snap of a switch.

This absohitely dry ‘‘A’ Power is not in
any way a baitery combination ... not
sontething to add to yonr battery .. it
is the most efficient ‘A" Battery Elimina-
tor ever designed. It supplies unfailing
“A’ current to any set using 201-A or 6
volt tubes, regardless of number.

Magic Silence

So silent is Knapp ‘‘A” Power, that you
can place a pair of head phones directly
across the output and not be able to detect
a hum. This is made possible by the
efficient Knapp filter system, consisting of
2 over sized chokes and 2 condensers of 1500
microfarads each. A new discovery makes
these amazing capacities possible in the
smiall space of 2x2x8 inches |

.Absolutely Dry N

drop of moisinre in this absolntely dry
:‘lll.x?e '-HL"«'::nde..‘;ern are baked so that not a drop of
muisture remaing.  "Uhe unique, fully Nnbenled, solid,
full-wave rectificr ig abroluteiy dry. o water, ,, 0O
acid ... no alkal ,,.10 thhes ,,_no electrolytic
action.  Nothingto get ont of order,  Nothing that
needs atteutlon.

Assemble in Half an Hour
The Kaapp “A” Power Kit is eo easily assembled,
that within half an honr after yon receive it, you can
have 1t in operation.  ‘The parig seem to fall in place,
No drilling and very little soldering.  Kverythin
supplied, even to the screws, wire, drilled base-hoar
and metal cover. 1t la ro_complete, that even a pl\;ﬁ
is eupplied eo that a *B” Eliminator may be operat
from the same switch. Ve have never seen such
simple Instructions.

Big Profits for
Set Builders

Onr president, Mr. David W.
Knapp, is od'eriug the get
builders of America, for &
limited time only, a money-
saving, profit-making plan
which ia unique in the annals
of radin.  Send the conpon
today, before it is too Inte.

Knapp Electric Corporation
Port Chester, N. Y.

MR. DAVID W.XNATPP, Pres.

Kuoapp Electric Corporation
303 Fox Island Road,
Port Chester, N. Y.
Send me complete Information regarding the Knapp
“A" Power
Builders.

it and your special discount to
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Lamps Will Not Replace
Vitrohm Resistors

in socket power units

INCANDESCENT lamps are de-
signed to give a maximum
candle-power output for a mini-
mum of power consumed on the
basis of normal life.

They are NOT designed to re-
place Vitrohm Resistors in radio
power supply circuits.

The initial (cold) resistance of
a tungsten-filament lamp is less
than 10% of the hot resistance.
This means that the lamp, used
as a resistor, passes an initial cur-,
rent surge of more than 10 times
the desired current.

If the lamp is used as a means
for obtaining the voltage drop in
a circuit supplying the filament
voltage for vacuum tubes, even-
tual destruction of the filaments
will result.

Vitrohm Resistors stay accur-
ate in resistance value and do not
permit wide changes in current
due to large changes in resistance
value. .

Play Safe—Use Vitrohm Resis-
tors where voltage and current
is to be controlled accurately and
permanently.

WARD LEONARD ELECTRIC CO.

MOUNT VERNON, N. Y.

38-31-6

_ FOR THE
AC LC-28
Too!

HE same Precision Diamond Cut
Coils can be used in the LC-28
when AC tubes are used as when the
old type of tubes are used. Be sure
our Type 4B coils are in your sct.
Price $12.50 for set of 4 coils. Ac-
curate to 1 per cent of the rated
inductance.

LC-28 KITS

We will be glad to supply you with
the complete Kit of the LC-28 either
for AC or NC operation. Write for
prices.

PRECISION COIL CO., Inc.

209 Centre St. New York City

Screened-Grid Valves “Pep Up” the Browning-Drake
(Continued from page 224)
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THE SCHEMATIC CIRCUIT OF THE RECEIVER

Ficure 4: This is the diagram of the circuit to be used with the two-
valve tuner when a screened-grid valve is used in the high-frequency

amplifier stage.

the shielding grid and the filament circuit,

Notice that a by-pass condenser is inserted between

Also two small fixed

resistors are added in series with the filament of the screened-grid
valve, 10 ohms in the negative side and 5 ohms in the positive side.

micromicrofarads, across the antenna
tuning system of the circuit, so that the
trimmer condenser will completely com-
pensate all over the wave-band. Some-
times it is not necessary to add this
small condenser, for this result may be
obtained by connecting the .0001 mifd.
condenser in series with the antenna to
the stator plates of the first tuning con-
denser. This puts the capacity of the
antenna across the antenna tuning sys-
tem, and as a result the compensating
condenser has sufficient - variation to
take care of the difference in tuning of

- the two condensers which are operated

on the same shaft.

Neutraiization,

When the receiver is completely coa-
structed and connected up as shown in
Figures 1 and 4, neutralization may be
done in the following manner:

The compartment which contains the
detector circuit should have the shields
completely on and fastened down
tightly. The rear shield on the first
compartment may be left off until after
the neutralization process takes place.

The best way to neutralize is to set
the dial at about 20 on the scale and
then turn the tickler either in one direc-
tion or the other, until a distinct click
will be heard in the reproducer. This
means that the detector circuit is oscil-
lating. Adjust the tickler coil until
this circuit ceases to oscillate. A test
to determine whether or not the circuit
is oscillating is to place the finger on

the terminal of the .5 mfd. blocking
condenser, which is connected to the
stator plates of the second tuning cir-
cuit, when a distinct click will be heard
if this circuit is oscillating. Now turn

. the tickler back until oscillation just

ceases. Turning the trimmer condenser
will then throw this circuit into oscil-
lation if the neutralizing condenser is
not p.operly set. The neutralizing con-
denser should be then set until the
above test is satisfactory and the trim-
mer condenser has no effect on oscilla-
tions produced in the second circuit. It
will be found that the neutralizing con-
denser is then alinost at a minimum
value.

In this article a little different view-
point from that generally accepted has
been given on the use of screened-grid
valves. The writer believes this to be
scientifically correct, and it is sincerely
hoped that this data may be helpful :o
experimenters as well as those who de- -
sire to build an up-to-date and sensitive
radio receiver.

The receiver, of course, may be used
with any good low-frequency amplifier
and in the photo-diagram in Figure 1 it
is shown connected to the General Radio
push-pull amplifier, from which excel-
lent results may be obtained, both as to
quality and volume of reproduction.
The diagram gives complete details for
installation with specific recommenda-
tions as to the accessory apparatus that
has been found satisfactory in tests
made in PoruLAR Rapio Laboratory.

oA New Use for oycreened- Grid “UValves

Screened-grid valves make their début as low-frequency amplifiers in
the new Thordarson Inductor receiver, the construction of which will

be featured in next month’s issue of PoruLar Rabio.
thing that the wide-awake fan will sit up nights playing with.

Here is some-
Don't

fail to get the constructional details.



All apparcius advertised in this magazine has been tested and approved by PopuLAR RADIO LABORATORY

Page 261

When you buy or build a
radio set make sure that it
has Copper Shielding.
Where long distance re-
ception is desired Copper
Shielding is essential. It is
arefinementto yoursetthat
will enable you to hear the
programs of distant stations
much more clearly.

DISTANCE lends ENCHANTMENT

Copper Shielded sets give:

BETTER RECEPTION
FINER SELECTIVITY
IMPROVED TONE QUALITY

By virtue of its easy work-
ing qualities and its high
conductivity Copper Shield-
ing is a decided improve-
ment to any set.

Write for your copy
of thisbook. Thereis
no cost nor obliga-
tion on Your part.

COPPER & BRASS

RESEARCH ASSOCIATION
25 Broadway, New York

A QUICK ANSWER TO EVERY RADIO PROBLEM
in “EVERYMAN’S GUIDE TO RADIO”

This book of 640 pages, size 514" x 714", containing more than 1300 finely engraved illustrations, has been pre- -
pared by some of the greatest physicists and engineers of radio. “Everyman’s Guide to Radio™ stands as the first
successful effort to meet the needs of all those who aspire to attainments in the science, whether they are “broad-

catchers,” skilled service men or students.

This vast wealth of information represents studied compilation that

has extended over two whole years and includes every phase of radio communication that can have any interest

to those desiring meaty information.

Intelligent use of "Everyman’'s Guide to Radio” gives quick, understandable answers to practically every radio
problem regardless of the technical accomplishment of the reader. Special emphasis has been laid on the illustrations
contained in the “Guide.” Hundreds of specially prepared drawings and photographs answer most radio problems

at a mere glance. No effort or expense has been spared to make the "G

uide” of maximum value to radio listeners.

It is the fascinating story of radio in pictures and it is the most complete collection of instructive radio photographs

ever published.

Convenient!

A lot of information in @ smail space. Just the
right size for the pocket and light in weight.

°

EXAMINE THE VOLUME
WITHOUT OBLIGATION TO BUY

Sosureare the publisheraof "Everyman’s
Guide to Radio™ that this volume is
juat what everyone needs to completehis
reference library and o sure are they
that it Is the most practical, complete
and beautifui radio book yet published
that they are willing to mail it to those
interested for examination without ob-
{igation to buy. Just fill out the attached
coupon and mell, The book will be mail-
ed immediately. Uron arrival, you pay
the postman $4.00 plus postage. Examine
the book for 5 days. If. after that time.
You are not
convinced of
the value to
you, return in
good condition
and your mon-

without ques-
tion.

POPULAR RADIO, Inc.,

119 West s7ch Street. "N_.‘.
New York. N. Y. "
Gentlemen:

‘Send me "Everyman's Guide to Radio” in
one volume. I agree to pay the postman $4.00,
plus postage. I, after carefully examining
the book for a period of five days,] do not likeit
1 will have the privile?e of returning it to you
and my money, in full, will be immediately
ceturned,
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CORBETT CABINETS

FOR THE LC-28

-
i

Model

$70.00

-_ The authorized cabinets for the LC-28.

Made to take the aluminum 6x26-inch
panel, with 25 degree slope.

Model “C” Walnut

The ultimate in claborate and attractive
radio cabinets is offered in our model “C.”
It is an adaptation of the old Ttalian
Chests, heing designed and decorated after
the spirit of the Renaissance period.

Grooved for 3/16-inch panel with re-

movable top rail. Fancy top stay and
piano hinge are applied.
PRICE LIST

MODEL “C” CABINETS
Walnut Only

Panel 10 in, 12 in, Mounting
Size decp decep Weight Boards
18 15,50 17.00 26 00
Tx21 17.00 18.50 28 1.00
Tx24 19.00 20.50 n 1.10
Tx26 20.50 22,00 34 1.20
%98 ooaao 23.00 37 1.30
x30 00600 24.00 40 1.40
Corbett cabinets are in stock ready for
shipment.

Write for illustrated folders.

CORBETT CABINET MFG. CO.
ST. MARYS, PENNA.

LC-28-D-20 Walnut

4 Minutes to Socket Operation
(Continued from page 225)

THE AC VALVES IN PLACE
As this view shows, the installalion of the valves and harness does
not require any tampering with the inner mechanism of the set. A
person knowing nothing of radio could make the change.

ume control. This takes the form of a
high resistance which is connected di-
rectly across the antenna and ground.
The volume is, consequently, controlled
by regulating the strength of the signal
on the grid of the first high-frequency
valve, and it will be found that very
satisfactory results can be had with
this simple arrangement. In no case
should the user attempt to insert any
variable resistances in the heater cir-
cuit of the AC valves. The heater cur-
rent on these valves is critical, and any
attempt to bring it below the normal
operating value might prove harmful.
In special cases, the more serious
kind of radio experimenters may desire
to know something about the operating
characteristics of these valves, for the
purpose of experimental work.

The valves are offered in two types—
the 608 and 608-a. The 608 valve is
a detector and operates with a plate
voltage somewhere between 45 and 90
volts. It has a plate impedance of
approximately 8,000 ohms, a mutual
conductance of about 1,000 and a volt-
age amplification between 7 and 9. The
608-a Marathon valve is intended for
both high-frequency and low-frequency
use. The plate voltage in this instance
may be anywhere between the limits of
90 and 180. The plate resistance is
approximately 9.000 ohms and the am-
plification factor between 7 and 9. This
valve is self-biasing and requires no “C”
battery in the grid circuit, except when
the valve is used in the last low-fre-
quency stage, where the usual 4}%-volt
“C” bias may be applied.

W\ |

E
=

[

.ey

HOW TO APPLY THE HARNESS
The application of the adaptor harness to the AC valves is the simple
matter of attaching the leads from the twisted cables to the special
filament terminals on the sides of the valve bases.

. el A
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The Aero Converter
(Contimued from page 204)

6/32 machine screws 34 inch long and
nuts for fastening the instruments to
the sub-panel.

Mount the coil frame of the coil, A,
the socket, F, and the choke ccil, D.
Then fasten down the grid condenser,
E, that is equipped with clips that may
be fastened directly to the grid termi-
nal of the socket and the adjacent coil
terminal lug on the coil frame. Then
attach the brackets, K1 and K2,

Next proceed to mount the two vari-
able condensers, B and C, and the rheo-
stat, G, on the front panel, 1. The
sub-panel, J, is then fastened to the
front panel, I, by means of machine
screws and nuts inserted through the
front panel into the sub-panel brackets.

The mounting of the dials, H1 and
H2, should be carried out in accordance
with the instructions packed in the car-
ton in which they come.

When all the construction work has
been completed as shown in the illus-
trations, the unit is ready to be wired.

Wiring the Short-Wave Adapior

The wiring should be done according
to information given in the picture wir-
ing diagram in Figure 3. This dia-
gram shows the exact connections to be
made to all the instruments and to the
connector plug.

The next job will be to prepare the
two filament leads and plate lead from
this unit to the connector plug. This
plug may be made from the base of a
burnt-out UX type of valve. Remove
the glass and other matter from the
base and solder the three leads to their
respective prongs. To avoid mistakes,
check these instructions against the
detail diagram in Figure 3.

When the wiring has been completed,
the grid-leak, L, should be inserted in the
grid-leak clips and the unit is now ready
for connecting to the broadcast receiver.

How to Install and Operate the Short-
Wave Adaptor

Insert the connector plug in the de-
tector socket of any standard broadcast
receiver with which it is to be used.
In Figure 1, which shows graphically
all the connections necessary in installing
the unit, the Hammarlund Hi-Q *Six”

is taken as an example of standard re-
ceivers that may be used. There will
be no extra batteries required for op-
erating this unit. The connector plug
may at any time be disengaged, the
detector valve placed in its socket and
the broadcast receiver restored to its
use for reception on the regular broad-
cast band between 200 and 550 meters.

If a rheostat controls the filament
voltage of the detector valve of the
breadcast receiver, it should be set all
the way “‘out,” so that the filament volt-
age may be regulated by the rheostat,
G, on the short-wave adaptor.

The antenna and ground connections
are to be taken off of the receiver it-
self and applied to the antenna and
ground posts of the adaptor. Refer to
Figure 1 for these details of connection.

The antenna coil is loosely and vari-
ably coupled to the grid coil. These
two coils are part of the coil assembly,
A. The grid coil is tuned by the vari-
able condenser, B. Regeneration is
controlled by the condenser, C. For
the most satisfactory reception, it
should be turned up until oscillatien in
the circuit just starts and then it should
be turned back just below this point.

For maximum results, it is recom-
mended that a Zetka ZD valve should
be placed in the valve socket in the
adaptor and a Zetka ZAF valve for
the first stage and a Zetka ZAO valve
for the last stage sockets in the Ham-
marlund Hi-Q “Six” receiver. These
valves are of low impedance and pro-
vide exceptionally high amplification.

By interchanging the coils, the vari-
ous short-wave ranges may be covered.
The dial settings of all stations received
should be recorded, along with the size
of the coil used for each particular sta-
tion. This complete data  should be
kept so that the station may be tuned
in again by referring to it.

The unit may be placed in a stand-
ard Corbett cabinet measuring 7 by 14
inches.

When this device is properly installed
and when the operator becomes familiar
with the method of tuning, stations lit-
erally thousands of miles away may be
picked up on short waves.

Screened-Grid Valves Make
Nl a More Powerful LC-28—

Keeping up with radio progress is a strenuous business, but

PoPULAR RaDIO feels that the LC-28 receiver is so splendid

an instrument that it deserves the best that radio can give.

Accordingly, next month, constructional data will be given

for installing two stages of screened-grid valve amplifica-

tion on the LC-28, thus making it the most modern receiver
available to the fan and set builder.

Showing R. C. A. Radiola “28" Power Pack
with 100-A Speaker—Powerizver
Power Pack—384.00

Now You Can
POWER[ZE

Reg. U. S, Pat. Office

The Radiola
“25"°ana ““28”’

Owners of the Radiola ‘25" and *28”
can now enjoy the finest radio music in
the world. With the Powerizer power
plant you not only operate your set
direct from A. C. socket, but you use
the UX-210 super-power amplified
Radiola in the last audio stage. This
is the same super-power .amplifier
that is used in the 104 loud speaker
in the Radiola * 32" and which is to
a great degree responsible for their
excellent volume and tone quality.
The Powerizer Power Pack not only
supplies the necessary A B C current,
but completes the audio system of the
set.

Powerizer makes every set
more than an AC electric
—it makes it a Power-
ized Amplified De
Luxe Receiver.

VYou can make every standard set a
power amplified DeLuxe receiver—a
set that will give you remarkable tone
quality. Powerizer is the same tone
and power plant that is used in $800
and $1,000 DeLuxe radios and pho-
nographs. Powerizer is the only proven
permanent soarce of power that gives
Powerized amplification.  Thousands
and thousands of Powerizers are now in
use throughout the country.

Write for Bulletin P, R. 1018-1019.

Licensed by Radio Cerporation of
America and Associated Companies.

General model with harness for all
standard sets—3$60.00
Radiola *‘20""—$59.00.

RADIO RECEPTOR CO.
106-7th Ave., New York City




Page 264

Proven Parfts
That Are Popular
With et Bilders

provides the ideal resistance for
B-eliminators requiring fixed resis-
tors of permanent resistance value.
Not affected by age, temperature
or humidity. Will not deteriorate in
service.

provides accurate plate
voltage control for B-
eliminators,
Used exten- B
sively by B. =
eliminator &=
manufacturers,

Not affected by tim

or moisture,

A variable
gnd leak that
assures the
ideal grid
| leak value.
Easily in-
stalled on any :
set. Enables operator to get the
best possible results with any tube.

This pioneer

in filament

control of radio

tubes 1s still §

mighty popu- ¢

lar. Provides

noiseless, step- ’
less filament control for all tubes.
Try a Bradleystat on your next set.

Electric Controlling Apparatus
MILWAUKEE, WISCONSIN

All apparatus advertised in this magazine has been tested and approved by POPULAR RaDIO LABORATORY
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BROADCASTS

Radio Ranks Sixth in U. S.
Industries

Rapro’s total volume of business last
year was $550,000,000, ranking it sixth
among the industries of the country,
according to J. L. Limes, of the Cros-
ley Radio Corporation. This astound-
ing total has been reached in a seven-
year boom from the $2,000,000 busi-
ness of 1921—the most phenomenal in-
dustrial growth in history. In 1021 the
business consisted largely in crystal sets
and three-circuit tuners. In 1922 came
the neutredyne receiver, using four and
five valves, raising the business to a
860,000,000 level. 1In 1923 the total
was $150,000,000, in 1924 $350,000,000,
and in 1925 $410,000,000. In 1926 the
manufacture of six, seven and eight-
valve reccivers brought the total to al-
most the half-billion mark, and 1927
took the total weil above that level
Duting 1927 six-valve receivers proved
to be the best sellers.

* *

Where is the Radio “Satura-
tion Point?”

TWENTY times as many sets as are
now being used would be needed to sat-
isfy fully the potential world radio
market, according to the estimate of
the Department of Commerce. 'The
18,000,000 receiving sets now in use
throughout the world serve about
90,000,000 of the earth’s inhabitants,
or approximately 9 per cent of the
population of existing zones of constant
radio reception. If the zones of broad-
cast service were extended to include
the whole world, 350,000,000 sets
would be required. So the bugbear of
radio “saturation” is still a good many
decades in the future.

* *

From Bananas to Bach in
°  Radio Taste

Rapio fans who once clamored for
Jazz of the very hottest sort are now
listening—with favor—to the classic
compositions of Bach, Mozart and Hay-
den, says Victor Saudek, of the KDKA
Little Symphony Orchestra.
dek, who has been making programs for
broadcast fans almost since broadcast-

Mr. Sau-’

ing began, has observed a steady rise
in taste since the time when he organ-
ized the first orchestra ever fermed for
the exclusive purpose of broadeasting.
After the first cry for red-hot jazz had
cooled down somewhat, the day of the
ballad and heart song came. Light
opera followed, with Vicior Herbert
bringing in floods of fan letters. Then,
about threc years ago, such standard
pieces as the Overture to “William Tell”
and “Poet and Peasant” began to be
called for. Mr. Saudek states that at
present most of his letters call for the
various classical serenades, minuets and -
shorter works of Mozart, Schubert and
Hayden. With such phenomenal prog-
ress in the past, Mr. Saudek is now
looking towards a future in which the
public will demand complete symphonies
by the classic masters, and the works
of modern orchestral composers.
* *

The Future for Socket-
Operated Sets

WirH seventeen out of every twenty-
six homes in the United States wired
for electric lights, the future of the all-
electric sets in this country looks ros-
cate in the extreme. The seventy-five
million people whom these homes rep-
resent are a market that has barely
been touched by the newly developed
all-electric receivers and other power
devices that operate from the lighting
lines. And since the number of elec-
trically wired houses is increasing yearly
(the increase in 1927 was 714 per cent)
it can be seen that socket operation for
radio receivers is in for a long and happy
period of prosperity.

* *

Radio; Necessity or Luxury?

WORLD-WIDE tax information indi-
cates that radio is classified in almost
every nation on the earth as a necessity,
and not as a luxury. France and Spain
alone classify radio as a lusury in their
taxation programs; France levies a 12
per cent tax on more expensive sets, and
a 2 per cent tax on cheaper products,
while Spain has a § per cent ad valorem
rate. About a dozen countries levy a
sales, or excise, tax, imposed generally
on almost all products, including radio.

-
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An All-Electric LC-27
(Continued from page 220)
external filament terminals of the con-
nectorald No. 926 GT. Place the Na-
Ald RY-500 resistor on the three ter-
minals provided. Now connect the
green twisted pair of wires to the exter-
nal heater binding posts of the No. 927

UY connectorald.

Place the Na-Ald No. 926 GT. con-
nectorald in the last or power valve
socket of the LC-27 receiver and the re-
mainder of the connectoralds in order
and insert a CX-326 type valve in the
first, second and fourth (red) connec-
torald sockets, starting from the high-
frequency end of the set. Insert a CX-
327 valve in the third (green) or detec-
tor socket. Insert a CX-371 valve in
the fifth (orange) or last socket. The
set itself is now ready for AC operation.

Having accomplished the above oper-
ations, the builder may now connect the
5-volt (orange) filament leads, the 2%5-
volt {green) heater leads and the 1%%-
volt (red) filament leads of the harness
to the terminals of the Jefferson AC fila-
ment transformer as shown in Figure 1.

Run wires from the negative, detector,
amplifier and power binding posts of
the Majestic power-pack to the corre-
sponding terminals of the LC-27 re-
ceiver, using a Gavitt 5-wire cable.
Also connect the “C” negative (—)
power binding post of the receiver to
the “B” negative (—) binding post,
since “C” bias is provided by the re-
sistors in the connectoralds. Join the
antenna binding post of the receiver to
an Electrad socket antenna, and the
ground binding post to a water pipe.

A De]Jur 500-ochm variable resistor is
placed across the antenna and ground
binding posts as a volume control. Use
a good reproducer, such as the Air-
Chrome balanced tension reproducer,
for best results with power operation.

Plug the AC power supply cords of
the Majestic “B" power-pack and the
Jefferson AC filament transformer into
a double socket and the receiver will
operate as soon as the heater type de-
tector tube warms up. It will be found
that the new AC wvalves will give im-
proved results over the older DC valves,
aside from the complete AC electrical
operation, and the receiver should now
compare favorably with the latest type
of AC receiver.

The electrification of other sets of
similar characteristics may be dene in
a similar manner. If any set requires
an additional grid resistor for stabilizing
the high frequency stages, the Na-Ald
resistor No. R of any value from 500
to 1,000 ohms may be inserted in the
slots of the connectoralds. The dia-
grams, in this arti¢le apply to any set
using two stages of high-frequency am-
plification, a vacuum valve detector and
two stages of low-frequency amplifica-
tion with a power valve.

A.C.OPERATION!

The Type 440-A Transformer illus-
trated is designed for use on 105-125 V.
(50-60 cycle) A.C. and is rated at 65

watts. The following voltages and cur-
rents are available:

2 Wolts. .ovveisiveesal0 Amperes
35« 5

E 0 25 [{

"_. ..... TR . Type 440-A Transformer
ZE U s i “ Price . . . $10.00

The use of this transformer, together with the new A.C.
tubes and a dependable plate supply unit such as the Gen-
eral Radio type 445 Plate Supply and Grid Bias unit, makes
the conversion of a battery operated receiver into one oper-
ated 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.

30 STATE STREET - CAMBRIDGE, MASS.
Write for Bulletin No. 929

GOOD NEWS!

FOR PROFESSIONAL SET BUILDERS

URING 1928, it is estimated that over ten million dollars

will be spent in the purchase of receivers made by pro-
fessional set-builders throughout the United States. Orders
for custom made receivers are now being booked at an unpre-
cedented rate and everywhere set builders are becoming mare
alert to the potential money-making possibilities of their craft.
To help these men, PoruLar Rapio has prepared some special
data which will, for a limited time, be distributed free of
charge to those who write for it. Those who desire this
information need only answer the following questions:

1. How many scis do you consiruct cach year?

2. What recetvers are you specializing nf

3. What do you spend for radio parts each year?
4. How long have you been in business?

5. Do you operate in full or spare time?

Address all inquiries 10 the Service Department

POPULAR RADIO, Inc.
119 West 57th Street New York, N. Y.

S
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Arthur H. Lynch,
Inc.

1775 Broadway
New York City

Gentlemen:

I want to Iimprore my
racdio.  Please send me a
copy of ‘‘ltesistance the
‘Conlrol Valve' of Redlo’’
.for tho onclosed 25e¢.

Increased Amplification
by simple change in valves

I)(),\'I,.I:%P.
| DA2

AMPLIUIER,

"

Exact size photograph of the new Donle-Bristol DA-2
amplifying valve. Price $3.00 each.

This new 6-volt amplifying valve is the latest produc-
tion of Harold P. Donle, inventor of the already-
famous sodion detector valve.

The Donle-Bristol DA-2 has a new type of oxide-
coated filament, producing a much higher emission. It
is used successfully in the high frequency amplifier of
any standard DC set, with no changes of any kind in the
circuit.

Each valve used increases the amplification from 30 to
50%—a gain at least equal to that which would be
secured by an additional radio stage.

Complete characteristics will be mailed upon request,
and if your dealer has not yet secured his stock, mail
orders will be promptly filled by the manufacturers.

THE DONLE-BRISTOL CORPORATION
MERIDEN, CONNECTICUT

.
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The radio leadership of 1928

New _

401 Dry Cell Type
BANDBOX
JUNIOR
$35

A new dry cell receiver with
all the features of the Band-
Lox — selectivity, sensitiv-
ity, volume and appear-
ance. For places where AC
current or storage battery
service /S not available or
desired.

Power! Power! POWER! A feature of the
Crosley AC Bandbox that lifts it head and
shoulders above competition!

170 to 185 volts on the plate of the power output
tube!

Comparative checkings of competitive radios
show interesting figures. Under identical testing
conditions the Bandbox shows a full 170 to 185
volts on the plate of the 171 power output tube.
Other radios show from 100 to 110 and 130 to

MUSICONE—Type D
$15

Dounble Unit

eutrodyne receiv-
ers. Totally and completely shielded, their acute
sensitivity and sharp selectivity is amazing.

It has a single illuminated dial,

Contributing much to the success of this 1928
wonder radio is the Mershon Condenser in the
power element of the set. Not being paper, the
danger of its blowing out is entirely removed so
that the desired heavy voltage can be used to
produce the acoustic and volume results so
gieatly desired. IT IS SELF-HEALING. 1t
does not have to be replaced as is the case with
paper condensers.

The capacity of smoothing condensers in Crosley
power units is 30 mf. Other sets use
only a fraction of that condenser capac-
ity. Undersize condensers, transform-
ers, etc., are used in order to build down
toa pricc. Crosley builds up to a stand-

ard.

The AC Bandbox is purposely made in
two models—the 602 in a2 double unit—
the 704 self contained. This is to pro-
vide maximum adaptability in all sorts
of surroundings and uses.

The 602 double unit provides console
cabinet installation in ALL kinds of
consoles.

The 704 is for those who want the entire sct in one cabinet,
The twosets arcidentical in elements, design and perform-
ance. The physical differeace is solely to meet the
human dlﬂ'erence of taste, necessity and price! The size of
the 704 is 173{ inches long by 123{ inches wide and is 714
inches high.

Battery Type Bandbox $55

This celebrated model ueeds wo piclure, for in apprarance
it is identical fo tne 662 reeciver mrlurnl ubore. s amas-
ing performance has won the radio world this season, and
iis ruiv e is as onistanding NOIV as the day it was first
1resented!

140 volts on the plate of the output tube.
171 power tube should have around 180 volts,
This better than 40% superiority
in one case and 25% in the other
is the difference between today’s
radio and yesterday’s.

The

Crosley Musicones are fa-
mous for their value. This
new style is no exception.
Its low price of $15 is in
keeping with Crosley tradi-
tions. It instantly demon-
strated its soundness by
immediate and enormous
sales

4 BANDBOX

I & The Bandboxes are genuine

Smgle Uit

Approved Console Cabinets manufactured by
Showers Brothers Co., of Bloomington, Ind.,
and Wolf Mfg. industries, Kokomo, Ind., are
sold to Crosley dealers by H. T. Roberts Co.,
1340 S. Michigan Ave., Chicago, Sales Repre-
sentatives.

Crosley is licensed only for Radio Amateur,
Eiperimenml and Broadcast Reception.
THE CROSLEY RADIO CORPORATION
Powel Crosley, Jr., Pres., Cincinnati, Ohio
Montana, Wyoming, Colorado, New

exico and West, prices slightly higher.
Write Dapt. 16 for descriptive literature

“You're #Zezrze with a Croslevy!

RADIO



Finer Performance

than you’ve ever enjoyed!

Light-Socket Power —

Fidelity of Reproduction
madec dependable by complete

AMERTRAN Units

The AmerTran ABCHi-Power
Box. List price $102.50, east
of the Rockies. Complete with
rectifying tube.

finest of modern instruments by the use of

AmerTran products. For quality reproduc-
tion—limited only by the perfcction of the speaker
—for noiseless reliable power without the nuisance
of batteries or chargers—these companion units set
a new high standard of performance. Be sure to
see them before you consider a new receiver this
year. Cased in compact cabinets, they may be in-
stalled in a console, where your batteries used to be,
or placed wherever convenient.

SN average recciver can be made one of the

The A B C Hi-Power Box requires no attention
or adjustment afrer installation. It delivers uniform,
dependable power from the house.current—supply-
ing sufficient voltage and current for Push-Pull 210
tubes and all other A C tubes required in a modern
receiver., The complete unit contains AmerTran
designed equipment with a power transformer hav-
ing separate windings to provide AC filament cur-
rent tor power tubes, the 281 rectifying tube, heater
current for three or four UY-227 AC tubes, and
current for four or five UX-226 raw AC tubes.

Sce these new AmerTean products on demonsteation
at any store displaying the sign "'Authorized Amer
Tran Decaler” or, if you cannot obtain them, write
direct to this Company. Both wired units are licensed
under patents owned or controlled by R G A and
must be sold complete with tubes.

With either an AC power supply system or bat-
terics, you’ll find the fidelity of reproduction brought
to your set by the AmerTran Push-Pull Power Am-
plifier actually limited only by the perfection of the
speaker. This Amplifier introduces a new standard
of quality to audio amplification. It connects to the
detector of any good receiver and may be entirely
AC operated. The input to the speaker is free from
distortion and objectionable AC hum—the energy
output is increased especially at the lower musical
frequencics bringing greater clarity at high or low
volume. Furnished with cable and plug the amplifier
connects directly with the ABC Hi-Power gox.

These two units are designed to work togcther,
and when used with a good tuner and speaker will
reproduce without exaggeration a philharmonic
orchestra or pipe organ as though actually present.

The AmerTean Push-Pull Power Am-
plifier. List price $60, east of the
Rockies. Price of Amplitier complete
with tubes depends ontubes specified,
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