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ECONOMY

Wi oNE size or type of battery
cian be cconomical on every bype
of receiving set.  That's why
Esercady Badig Batteries wre
made in different sizes and types

g0 thar every radio user can
|_'|1j||:.' the economy that is to be
hud by fitting exactly the right
I '.-'l,!]'l_'.'l.l.]'!.' H.-|rr|-r3.- to his receiver,
For owners of sets with Eve. six,
cight or more tubes, and power
wmplificrs, there is the extra.
nrge, powerful and wnusually
long-lasting: Evercady “B” Bat-
tery-Noo 7 i, There s an Pver- |
cady dealer nearby,
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three new

power tubes

RCA apnounces three important
new: Radiotrons. T heir contribution
1 ralio progress s rrealér POTOET,
They mean greater volume on dry
batteries — and  greater volume on
storage batteries, | hey mean berer
tone, because they mean volume of
soimiel without distortion.
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A mica condenser—sealed within a
protecting Bakelite shell

To make a fixed condenser that would be proof
ageinst moisture, beat, cold, fumes and mechani-
cal imjury was the aim of the Bangamo Electric
Co

The several elements of a Rxed condenser are
usually clamped together and left exposad to in-
jurious temperature and climatic conditions, In
a Bangamo condenser thess delicate elements are
senled within malded Bakelite, their original ac-
curracy and capacity being thus permanently pro-
tected.

Through the use of Bakelite many radio parts
and accessariés are being improved, Perhaps
you are making some part that would be better,
look better and sell better if made of Bakellte
Why not consult our engineers with regard to its

posaibilities ?
Wrile for Sookler 18
—— BAMELITE CORPORATION &
s 247 Park Avenue, New York, N. ¥ T
— Chicage Office: 636 West 220 Street e e

| THE MATERIAL OF A THOUSAND USES
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Ten leading manufacturers

The pew  Hammariond-Boberts  recelver 8 the unived
achlevement of ten leading engineers, endersed by ten ol

the bedt-known radio manufactorers. No one masn's ar ane Amsociate
group's coocefitbon al Awe tube  possihilities bot the com-  Mesideshurers
pouite of the leader’s conviethons. o Sy T
b This concentration of ibe lzaders apon one purposs—ihe Hadi= Cemp
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Who Reads Radio Engineering?

F OUR YEARS ago, only a few hundred men earned
their living at radio. The several thousand experi-
enced technical men now employed in dealer, jobber,
and manufacturing organizations were then experi-
mentbers,

Men experienced in merchandising and selling,
but new to radio, are building their success on the
judgment and skill of the boys who used to be radio
experimenters, now grown into positions where,
collectively, they control the purchasing of the entire
industry.

Constantly and regularly, for eleven years, they
have read articles by M. B, Sleeper, written for them
in the old days, about experimenting, developing with
them as they took om the responsibilities of mdio as
n business, to articles on design and manufactuning.

They read Radio Engineering because it is the
technical magazine of the business, because it has

up with them, advanced with them. That
Ead.icr Engineering has changed and broadened out is
natural, for it is the only radio publication owned and
edited by a man experienced in commercial design and
manufacturing, and who maintams & large consulting
practice.

Subscriptions to Radio Engineering do not come in
the form of pencilled scrawls from the boys who like
the cover design. They come in the form of pur-
chase requisitions from Atwater Kent, Stewart-
Warner, Radio Corporation of America, Western
Electric, as well as from dealers and jobbers.

That's why we can say truthfully that if you can
ssll the readers of Radio Engineering you have sold
the men who control the purchasing of the radio
industry.

Radio Engineering readers absolutely con-
trol the buying power of the Radio Industry
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Dubilier Micadons

—standard fixed radio condensers

Nearly all of the leading manutac-
turers of radio sets have adopted the
Micadon as their standard.

A layvman might be fooled. Not so
these manufacturers. They need fxed
condensers with accurately matehed and
permanent capacities, and they know
which are the best.

Send 10c for 32-page boakiet

‘Applicatrons of Dubilier Condensers 1n

Radie Crircuits” Adddvess Dept. K-2

Dubilier

CONDENSER AND RADID CORFORATION

1377 Briane Biled., ¥Ner York Chy
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The alr cushlon certas r-uEmmnnlltu by Eheg Amiericai Mallivey Espreas
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The Expréﬁa Company Tells
Its Story

The Ameriean Railway Express Company is smdying packing
methads to help reduce damage in transportation.—By 1. Butler®

EW people realiee 6, what extent

the American Haillway Express
Compaty. is concernsd in the technics!
phases of the indastries which look upon
the Company as merely an agency for
!ril.n_-.'llrlﬂntim:. When gr-::de are e
livered to us, we do nob feel that ww
are called SN ] |||.11}' s shove them {rom
i plice fo ancther, We assume the
responsibility of deliverng them in n
safe and sound condition providing, of
eourse, thot they are turned over (o ud
i packing which makes this practical,

O owr own initiative, howeser, we
make independent investigations into the
shipiping problems of mony different in-
dostroes,  We developed cogg crates
which are practically oo per cent. =afe,
.'|]I!|'|u1ug'|: we Bie _*\.Ii|'| fl.l:.h't-will;.:' L this
sitnation beciuse, doe (o new meetlaals,
hens are laving larger epps, and sippers
EI'_I|'|'I:1i11.'|I,'.5 LEE CREES rrrsi.m'u,-.«e! {on* aiind-
ler eggs, We leamned that bees, packed
in the zfame way, sometimes travelled
eafely, and sometimes suffered beavy

*eneral Madeget, Disuriment of Poldip Relaiioni,
Amwrizan Esllway Espres Company,

easpalthes -.Il'p-rm;hzl.g LIk the food 1|:It_:-
WELE Ziven

As Tor cadio=—you would b .-|'.Ir|_.I!'55td.
toe fimd oot liow much we kEnow aboot
ihiz - subject, parteularly  concerning
tubea.  We must, m  seli-protection,
When o clzim is made for tube bréak-
age in fromsit owe examing the fubes to
sew, first of all, if they are new, Some
tisnes peoplke pot i elaims on dubes - of
types which have not been mede for
yenrs, or tobes which obviously  hove
been in use for a fong tame, We have a
fewell testing mstrameist shiw 3
exacily what 7 wrong

We hove pgiven mmich attention 1o the
packing of radin sets amnd accessories
Ihe mportant factor about these items
i= that they are not damaged by sharp
lolis or falls;: We do not handle pack-
ages that way,  The trouble cennes Trom
the slight vibration o which sets are
subijected in 1he railway cares.

Beceiving setn, loud speakers, batler
tea, tobes, snd gll the fnumerols pearts
uryl acccssoriea wiich po o make up
complete sety have become an impor-

Hi
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B. An alr cushion ceriss reasy for shipment
ummed tape aravides #nnuﬂnﬂd’mm i
ORMSA teald prassurs wh

n

weBlild Terce it

oEt of shape. Nuote the FRAGILE |labels on ssch side

tant express traffic, An enormoos dis-
tribution of these articles s carmied on
between manufacturers snd distrbotors
or jobbers on the one hand and dealers
and ultimate users om the other. Tt s
o traffic thit offers immense possibalities
for this bosiness and we are ENCOUTaE-
mg it by giving the very best service in
moving i,

Yet one disturbing feature of the
traffic is that our problems in handling
have become more difficolt, because of
the delicate character of these instro-
menis.  This i3 reflected in the many
new and annoying kinds of elalms
which have I:!é\'l.'-fl:ljl-l:d of late.

In any new industry which has ad-
vanced as quickly as has Radio almost
everyihing 1= an experiment

This 18 of direct interest to us in the
transportation business, as it affects, in
one way or aoother, our ability 1o han-
dle such shipments a8 they should be
handled—without damage. We are
moving many commodities as fragile as
radia sets and supplies and there iz no
reason fo allow an increass in loss and
damage on this traffic.

UL cotrse, proper packing 2 an im-
portant  consideration at the start. In
radio, as in other new industries, this i
a matter of experimentation to determine
just what is necessary to produce the
periect package.

Muarmutacturers and  the Compan
alike have been studying this ]:lrnl:ll-:mr,
s that we know how to prepare a radio

et ma Chat it wall CATTY mfl.'Ll.' 1 ils des-
timation.  Likewsse, tubes, lond gpealers
anel paris can be go protected fn their
preparation for  shipment  that  with
proper handhng practically no damoge
will oecur,

At the outset it iy essentinl to realize
that  all ‘radio’ shipments wsre highly
fragile . and easily damaged. Shippers
are asked 1o place on puch shipments
the caution marks Fragile, Handle with
Care, Glass, or This Side Up. Where
this 15 done, employées use extra care in
moving such besiness.  Cantion marks
or Iabels, printed i ped, shoold he
placed on all sdes of & shipment, Of
course, This Side Up should be placed
ot the top of the carion,

So many types and sizes of radio sets
ire manufaciored thai it 5 difficalt o
give more than general suppestions for
the essential of good packing practice
m prepanng these instruments for ship-
1ient.

Even the B. C. L, lmows how deli-
cate are the parts which go 1o make up
receiving sets. [ the smallest wire is
biroken, the plates of a condenser shorted,
or the panel cracked, the set is unwork-
able.  Most of the cabinets are highly

hshed. An unvsually hard fall or a
ad breskage of the eirton, caused by
something thrown against it, or an un-
usually heavy object resting on it, may
cauge very seriocs damape.

Czenerally speaking, o radio receiving
sel 1% best P!"M'I‘-‘I:tﬂfi:ﬂ what is koown
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Pacrxinn Express SHIFPMENTE
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Fig. %, The air cushiens are made in such a way ss

ia ferrmm @ sEpdcate chamber on pfl s2e sides gt the

carian, They shaorh shochs and viSraiipn wieers 2x-
pilpinr o papsr pasd them on te the el

a5 the "air  coshion™ box or carton
This carries the set in suspension, nhsorh-
ing most af the shocks and jars ordin-
arily encounlered i feansporciataon,

The eushipn eonsists 6f  eorrugnled
hoard, made of sthndasd matecsal, seored
of beot io provide ab least a 24p. open
sparce Detween the inner wall of the out-
sile carton aml the top, sides and bot-
tom of the sef.  The materinls used Tor
the cushiong should be of the same tes
strength as that 'of the outside earton

The shipping untt is this a-lox witkin
o box. The cushions aroomd the set
prevent the air from escaping.  This
pives & apring-like quaolity that prevents
shocks which the packape may receive
in trapst Feom rerching the eavy though
delicate set maide, and at the same time
biodil it thghtly 8o that # cannod shifL

When 3 nwnufactiurer !n:[-||||.!. the ae
of a close ftting carton o be placed
proam] b set, and this in tuen s pob in
o pir-cushion carfom, |t 48 necessary
that the distribuinr or dealer smploy the
wamie methods in o reshipping.  In other
words, the close-fiiting carton should not
be. ueetl a5 4. shippmg contaieer by it-
self.  This obviously does not protect
the set frpm shocks, a5 the air eushions
and ouater container eré missing,

The carton must meef our ‘Classifica-
tioms requirements ag (o Mullen tests of
miaterial ased and must cacey the box-
makeet's nh:rrrp and eertifheation.  The
Classtheation as yet does not carry spe-
cific regulations us to the packing of

radin sets, Cartons must be made and
used for & particoler size of et o ‘oc-
complish the best resulis.  Two or three
ilefferent siees cannol e shipped safely
i an air cushion box made  for  ooe
pariicular tvpe. Moreover, (he cushions
defear their frurpose il the L'-:_:-rrl,:p;rlrilln
hreaks om the scarmg or are weak when
wuseel & secofndd trme

It s apparent that neither loose ex-
celstor nor paper used for cushioning
neutralize the jars of ordinary handling,
becanze when crushed down, especially
if @ wooden box i= used, such jars are
carried to the se

it-a8 pecomanended that to protect te
cnbinet and panel fromt seralehlag, the
gl be wrapped fivsl mowaxed paper, A
great many  well-knowm manofacturemn
luwve 11!|’.|[.|I¢'.r| M= r|1-.|.|.'li|_'|_-. '|'|lrr|1::1|.r'|:|.'
orginated by the Vietor Talking M-
cline Company,

O course, breakage may occur due
to thherent weaknesses i the materials
nsed by manufacturers:  Cur [oss and
damage: supervisors have been studying
this: phaze of the problem and manlse-
turerz are pgaining experience that will
help to eliminate thess evils, Two in
etances will suffice to shaw what i be.
ing dome in this fedd. Oor supervisors
recommend that eabinet manufacturers
have the grain of wood in the end pieces
of & cabinet run verfically amd mnot
horizomtally. The reason for this is that
when the end pieces dre grooved out
where the back panel fits, the wood s
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wealened and slight shock will cause
the ends to split with the grain. 1 eab-
inets are made of green wood or un-
seasomerl lumber, improperly  dowelled
or grooved, this also cianses tromhle,

Then there is the guestion of panel
hreakage, Some sets have the heaviest
parts mounted on the panel. This is
particularly troe of condensers, some of
which are quite heavy., They put guite
a straim on the panel apd make it suas-
ceptible to eracking. Tn shipping, soch
parts should be supporied und:rn.?mh
50 as 1o relieve the strain of the weight
nn the front panel,

Tubes should not be shipped in the
sockets of radio sety becanse it may re-
ault in damage to both. The maore
elnbornte fype of receiving sel, «spe
cially those similar to desks or tables in
Form, réquire the same general type of
packing hoxes uzged in shipping phono-
eraphs,  Like muaical instruments; they
muzt e boved oF crated

After the manuiacturer, our oexi
problem is to educate the distributor and
dealer,  T3f conrse, the et 1= just. as
fragile on its eecond journey, whether
it be from distributor to dealer or From
the latter to a customer. Possibly the
spt may be returned 1o the manufactirer
for mechanical defects. The same pre-
cantions- in the matter of packing are
necessnry, Manufacturers shoold call
this to the attention of the dealers. It
15 imperative to place the aic cushion
ingerts i their er positions fo ob-
trin the foll effect of the profection,

The occasional shipper is perhaps our
most difficult problem. He i the por-
chazer of a set who wished to refurn it
for reasons of ks own,  Or he may he
a set boilder who has tnade an outfit
for sorme pne else.  Tn either case, he may
aot give much thought fo the proper
packing, becase he feels that it is lees
wnportant  than  the construction 1o
which he hos given so much care and
time, He is liable to feed that our han-
dling and not his packing was respemsi-
Me for breakape if it occurs.

Radio fans have been known to place
getg in wooden boxes amd gse gerap

paper for coshioning, or to put them in
tight fitting second-hand ﬂfﬂu mdmu-
the express company to deliver them
!:fﬂperia::mmdiﬂnn_ Ii the radio fan
cosialdd be induced to pive the same care
to packing that he does o fixing up the
circuits, our troubles wounld be less.

Lol speakers are an important radio
aveessory with which some troubles are
heing  encounfered  becivse of  Eaulty
packing. One type—the bell lourd speaker
now in the widest vse—comprises a
heavy base nnd a bell-chaped horn made
of wood or fibre. A new type rapidly
prowing in popularity is the cabipet Toud
rpeaker which is almost as Fragile as
the sel ftzell.

Mot manyfacturers use cartons espe-
cially made for their particular type of
lsiaed speaker, but in reshipping. unless
properly pinced in the box, damage may
resalt, particularly to the homm  Here
are somie general recommmendntions  re.
rarding the packing of Pooed speakers:

The cartons should be large enough
to allow ar lenst 2 in. on the bottom
andt top of the mouth of the bell. The
baze should be packed scparately, either
i another carton or in A comparteent
separated from the bell. A hole should
be cut i the cardboard which B into
the carton, to hold the neck of the hell
firmly. Corrugated board should be
placed between the base and the horn,
provided the hase 5 packed in the some
carton,

The elbow should be protected with at
feast 1-in. filler o fill out the depth of
the hax, The cover of the hox ean
then be closed nnd sealed. The m:_l.ﬂl;ing
should be clear and fragile labels placed
on all sides with This Side Up on the
tops

There shoild be at Ieast one cushion
or filler to protect the mouth of the bell
from coming np against the bottom of
the carton,

Cabinet loud speakers should have the
same care and protection in packing as

the radio set itself. The use of air
cushions 5 aclvized,
Standard  individual tube cartons

adopted by the leading manufacturers
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of radio tubes are proving satisfactory.

Any att to substitute & cheaper car-

tom for which are intended to be

shipped by express is discouraged. Some

of the manufacturers of cheap tubes are
ing their products in cartons that
not protect the tube in transit,

A tube carton is mot expected to be
strong enough to prevent the tube from
being smashed in the event of an acci-
dent, but the essentinl requirements are
first to hold the tube Armly 20 that there
will be no play in the and sec-
end to provide a cushion of some sort
to protect the tube from shocks and
jars.

The outer package contaimer must be
strong enough o protect the tube car-
tons from injury, At the present time,
no attempt iz made by maoufacturers
or wholesalers, except in the mse of
transmitting titbes, to cushion the tubes
except in the mdividual containers, but
the outstde carfons are made of tested
material shaped to hold & certain number
of {ube cartons. There i enough give
in the enfire package to carry the tubes
safely if handled carcfully.

Mozt manufacturers pack their tubes
as follows:

11's and 1&s,—Tube wrapped n sev-
eral layers of cotton felt and placed n
triple slide box made of double face
corrugated strawbroad.  Packed 30 and
100 to the carton,

0% - Tube wrapped in one layer of
cotton felt, then wrapped in special cor-
rugated paper wrapper and placed in in-
dividoal carton to ff,  Facked 50 and
100 to the carton.

005 and 0IA"S—Tube wrapped in
special corrugated paper wrapper, placed
i fadividual carton to G Packed 50
and 100 to the earton,

03: and 03As—Tube wrapped in
several Inyers of cotton felt and placed
in individual cartons to 6. Then nested
in excelsior in o larger one piece corru-
gated paper strawboard box  sealed,
which in turn s in mnesbe] in oex-
celsior, im an 11% x 18" box. Only one
tube in the package.

Large power tubes suspended in can-

vas shngs in regulation X-ray tube
Cimpes.

Too much care cannot be exercised
when shipping tubes by express in small
lots, The tube carton is not intended to
serve as the fnrwarding container and
tubes must not be shipped i this man-
ner.  The tube carton must e placed
in annther strong contiines large enough
o allow several inches of excelsior on
all sides of the tubs containers.

When placing tubes of any description
in the tube containers be carcful to wrap
them evenly i the felt and corrupated
wrappers and make sure the ends are
well covered.

Tubes must not be shipped in the
sockets of radio sets. Mo matter how
carefully the radio set itself iz packed,
there is more fAliment vibeition and this
vibratiom i transit will break the file-
mentd. Tubes should be in the regula-
tion cartons provided by the manufac-
turer,

Tubes that have been used chould not
be shipped by express. The filament in
an old tube is exceedimgly brittle amd
will not stand handling. A used fuhe
may have hundreds of hours of life left
in it and ardmarily it will function until
its riormal life has expired, bot do oot
atternpt to ship it. Handle it with more
care than you would a bad egp.

It ts pot desired that pa Co-
taining tubes from the manufacturer,
dealer or occastomal shipper be marked
Radio Tubes, but the shipper should
mark zll packapes contaning  tobes
Fragile—Glass—Handle With Care.

CUme more point—remember that there
ia po cconomty in cheap cartons, Yoo
can't see the sirength of corrugated
boards,  You have $o experience #, and
if ywour experience 12 aafortunate, 18 will
he at your expends becapse the Com-
pany cinngt allow cliims on =hipments
improperly packed. ©On the other hand,
if you will get your cartons from relia-
ble, estabilished concerns, yoo will have
the assistance of their service men who
are experienced in the science of pack-
ing.
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New R. C. A. Tubes

HE Radic Corporation of America

has annotinced the introduction of
three new types of radiotrons designed
especially for audio-Trequency amplifica-
tion and two new of rectifier tubes
to be marketed under the trade name
“Rectran,” the latter intended for use n
“I" hattery eliminators and other similar
devices for obaining filiment grid and
plate voltages from A, C. lighting cir-
cuits.

The new radiotrons and rectromns wene

designed for specified uses resulting from
new deve nts in the radio art.  Noue
af these supersede the present five

siandard types of radiotrons,  They do,
howewer, occupy special felds of uzapge
as wet [orth in preater detail below,

Radiotron UX120 i a new dry bat-
tery nmplifier tmbe designed to provide
increased boud ker voldme and im-

roved guiility of reproduction from dey
mttery operated sefs

The UX1A), when weed in the las
andio stape of dry hattery operated re-
ceivers and connected to a loud speaker,
preferably of lower impedance, provides
foud & i velimie double that obizin-
phle with the UVI0LA e uscd wmder
the same conditions,

Through the use of a specinl adapter,
shortly to b it on sale, the U120 may
be employed in the last audio stage of any
set wsing the THV DD tuhe,

Radiotron UX112 has been developed
to meet a densmnd for increased loud
speaker volume and improved quality of
reproduction from radio sets operated by
storage batteries where TV20EA i5 now
used in the last audio stage.

As an audio amgplifier UX112 occupies
a position midway between the dry bat-
tery power amplifier, UX120, and the
A G, power amplifier, TTX210,

Radictron UXZI0 45 a super-paower
amplifying tube of exceéptional et de-
signed to produce lowd speaker volume
eonsiderably in excess of that obtained
with present types of tubes and to give
undistorted output &t such velume,

UX210 may be employed in the last
awdio stage of existing types of receivers
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provided the proper filament gred and
plate voltages are applied

Radiotron UXZ10 is a power tube of
exceptional Jong life and of such charae-
teristics that it nlso mdy be osed fof
amateur radio brnsmissi.

Kectron UX2168 &5 a high power (60
milliampere output) single wave rectifier,
nonew development which will be em-
ploved in the new rectifier-amplifier uniis
for the operation of high power loud
speakerd, A tube of the general chare-
istics, construction and operating life of
UX2I6E 13 not to be confounded with
certain infetior types of rectifier tubes
which have appeared on the market and
which have been found to have extremely
short operntin life wnder the sirain on-
pased by "B battery eliminators,

Rectron UTXZ13 - n covhle-way roc-
tifier giving outputs of spproximately 5
ol linmperes.

It was also announced that another
group of tubes is soon to be marketed
under the trade names of radiotron
UXAErd, UVETG and UVERT, These
tuhes are for regulation of line voltage,
plate voltage and for the protection ol
the plate circoit. The TIXE74 is 0 woltage
regulator tube having a rated voltage of
M) volts and 8 carrent mrr:ri-ng canaci
of 15 milliamperes, It s § 5-8 inches
high, 2 316 inches in dinmeter and fits in
the standard RCA large UX base sochet.
The Radiotron TICEFG s a hallast tube
havimg a current carrying eapacity of
1710 amperes and a mied voltage of
40-60 wolts, It 35 B inches in length,
2 1-16 inches fn diameter and fte i a
standard megul type serew lmse.  Radio-
tron UVEF? &8 n protective tube. It is
2 1-2 inches in lenpth, | 7-16 inches in
diameter and fits in & dooble contact
hayponed tvpe sutomaobile soclet.

New Condensers and a Resistance Unit

HE Preclze Mansiscturing Com-

pany 8 now malaong delivery on twio
new varable condensers, They are prac-
tically identicnl in design excepl that, on
one type, the rotary plites are made with
a - short tab, ns witl be zeen from the
tlustration of the wariable plate onie,
The condenser s made in such a way that
the shaft can be removed entirely.

These condensers were: designed by
Mr, McLaoghling of the Precise Mam-

[zcturing Company. He will be remesi-
bered as the designer of the single control
guper-heterodyne  described  some  fimee
ago in 05T Magazine

Another item, shown at the right of the
ilinstration, 18 the Hrach resistance
coupled unit, This containa two resist-
ance clements and a 1 mid, by-pass con-
denser., The high capacity iz used o
by-pass the low frequencies.
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EDITORIAL

THE average man in the radio buosi-

ness, whatever part he takes, 15
a decidedly phlegmatic individual. It s
not surprising, then, that the technical
men from the radio dealers amnd jobbers,
visiting the several hundred booths at
the two New York Radic Shows,
chorused “Nothing but the old stofl,™ as
they left the exhibits,

That was an unforiunate reaction, but
it was largely the fanlt of the manufac-
turers themselves becnuse they do nol
picberstand, or attempt to  unwdersiand,
the men who are directly responsible for
the sale and maintenance of  thedr
products.

Bob Smith went to work for & grocery
store hecatse hia {ather told him it was
time for him to contribute to the family
budget, and becanse, having learned
arithmetic and rending, he was mentaily
equipped for the job.

But Bill Jones went to work in & rad:o
store becanse he found radio so Interest-
ing % a hobby that he wanted to give all
his Hme to it, and being quick and clever
enough to hove taken it up woluntarily,
he was mentally equipped to absorb as
much in the way of & radio education as
opportunity permitted. '

Glaneing then the dealer-jobber mer-
chandising papers o which his employer
subacribed, he saw the Stromberg-Carl-
son pdvertizement headed, "The Symbol
of Imtegrity,” found that, “Bosch pre-

sents the Amboroln,” read thay Music
Master 15, “The most mspiting name in
the whole field of radio,” came to & five-

advertisement in which R.CA.
*Announces o Selective Diealer  Policy,”
nnd was finally told that Kolster Radio
s, "The Scason's Sensation,'

Then, not from a feeling of ohligation
but with a genuine interest {n the things
b wras goiip to see, anticipating the ose-
fulness of wimt he would learn, Bifl
Jones went to the Radio Show.

And what did be see? Lifting the lid
aof the Stromberg-Carlson sel he dis-
oovererd] that the ﬂirml'rll of Tntegrily was
tightly sealed in =eversl neat-looking cans
---'mcfthar was all he did see. He asked
one of the men in the booth, soméone
from the sales depariment, & simple
fuestion sbont what was i those cans,
but the salesman suddenly felt an urge

o0 buy g glass of grape juice, and walked
away without hearing the guestion.

The Amboroln presented a most at-
tractive mppearance, in & beautifully
fimizhed cabinet, and the inside had :
halities, for st least it wns omusosl, bt
Bill walked on because it's hard for any-
ot (o be intercsted in & thing he can't
imderstand. .

It. was discowraging, but Bill remem-
bered that he conkd expect to get some
resi| ideas. from whatever new came from
Ware. There it was, in the Muosic Mas-
ter boath, o handsome outfit, thoroaghly
intriguing, one tuning contral, a knob to
rotate the loop. and everything. Open-
ing the cover he found—&in cans again
The loop caught bis eve, swch a little one!
How cmﬂduﬁmt do the job¥ He stood
o one foof and the other, waiting for
someone to stop talking about the walue
of & Musle Master franchize long enough
i fell him what was in the Ware set that
F}:rh:::d any real results on such a loop.

inally, discournged he walked away.

The R.C.A. line—sthere was something
igoaxl, even if the only thing they told a
tellow about was the selectivity of their
iealer polficy,  Bill would gel some d
on their new sets.—He did. He got t
information that there wasn't any dope
about them!

Withont much enthusizsm, althe he
hael looked forward to seeing the Kolster
sets and what they had in them, he stood
before the season’s sensation and absent-

(Comcluded on poge 524)
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The 1926 Model
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S of @ the rhesstais  made foor
wours uEo developed  troable from looss
wire, si we picked the Carter typee, bath
b the swires can't ey well loosen
Pecnwse s the oentest  Hle
Wire evier seen,

1] il
rhecsti

We conldn’t belp wishing for some
thing in ' a partisulacdy nice low-rabp
dml for the conderzer, baat we coulbdn’
lucate one except the Natlonal, amd. it
didn® secur to s, ookl foss bige, Uant we
eomld have weed 1t by spacing e oon-
dmmser back from the panel by stancdarnd
coal support |'-i|‘.i|r-. There 14 plenty of
rivarm if vl want 1o make your set thn
Way:

The design of the tole panel i= nof
issaenl though we deported frome i
rent practice in the arrangement of th
binding posts; and worked in- the gver
wselul Wilkest lock switch to et | or
ot o the antenmna comakenEer
Theee Walhere sockeis nre provided {or
the rihes witlh Korns A B mnsform
ers motnfed between them.  The com
plete parts st 8 ecompermed in Frg O

O other  demmil ts5  imteresgimo—ths
nse of the Eastibes umider (e tabs pane
A= plamn fermenals, o replace o log and
nut, they dre wplendsd, particalorly, b
the Lastite = prevented Trom coming
loose by the wire solders] it When
weeil AR mots aml also ar supporis 1],
fong leads, they are’ especinlly  Toody
They are emploved in this mapser on

SEr0S

i the paris prs saslly accesslbis for aessrmbly dnd &8 puskmisl

the serewi
atul  Rocketd

fastenmg the téansformers

If o screw m oo lome foc-a '|.:|-1.Iilr.
jilil Elie medes Ao place and elatag ot with
m ordinary ool Cot ol the secew
i} i Al iy, resickie I!'u_' 1uiif, ks
nwrtg the thrend, aml the screw will
b just right to take the Lastite,

.'|IL

Thie phome ek s greamee] (o oper-
ate the detector amd first amdio stngre, or
the detsctor aodd Ltk .'.|||||I'il'||'|'1. Wtk
the wlwimes al the frst jack. two (ubes
bt witen the theustat 15 turmed on,. or
all tubes with the phones ot the pecond
juck. Tt b5 ped ordimirily  considercd
gl practice to gee one rheostat witl
this system heciuse the rheostat selting
chinges as twi or three tubes are turned
o Im this case, there i= oo horm, since
rheostat & simply  movel] enowpgh (o

lewag the vdbineler beek e 3 volls

Uirilling [T poim] msterinl for the
the jpaneels,  Tlis sob wis made
Pannls with Celodon  panels,  the
tromt messtnmg F by TS by 316

anid the Taze pened A0 Ty 17 Dy 3-1060in
Hard raililser 35 all reghe for the e
panef, but on the fube panel sddisonal
brracing ui the center, m the form of poe
o L ||-|I..|._ 1 meeded W prevenl Sag
ging Prenm the weight of the transfeem

LB

Full-size puinel patterms for this set,
showing the exact location and sixe of
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ench hode, com be obinined from the Blue
Print Deparoment, orf the  timensigis
can he scaled off From I'"i":- ik nne] 5 ne
they are exactly one-half wae,

I o nla.Lr' "|I-r Ficsles '|'|-I||I g hani
drtl, th nee et the panel on the edge
i o tabibe amd A9l over the side, This
berde the pamil  shphtly,  eausing. the
drill to work outward from the tabie
Mt the [l:lnr=1 Hat dlown on a smesath
[ihese of sernp wood

MNote 1—Put the- serew theough  the
tube pafwel, then pot on it fwa H_rlr"'
lrass pallars.

MWole 2—The W[per  setew  mudt bz
ctit off amd ol il @ I..'uhlr st e
af n nirt. Tﬂ:u.l: [ askite in 'I':-'I

Mote 3—Put & Jug FH_'II|'||:1I.'|E attward
wnder the Lagtite on |"'|'|“'-. I, The OppieT
perrmmal of the 00T mtd. Micodon,
P2, will be soldered io it kbor
Nete &—P1 s bottom lug on Mieadan

Fig. & Hers Fbi carm ssi ihe arcasgerment of the right Bamd teresisal
panel mnd khs method of mounting the grid conSensss

Assembily Fig. 6 gives the sfep-by-step
ansl npslrtictions  for  assemiding
Wiring and  wiring, Follow  these

through with Figs, 4 anil 5. In case the
piicture wn-ing lEiu._P.rilHl. sepms different
from the schematic, follow the {ormer,
a5 it was  made dicectly  from the
original  mode] which we huilt at the
Piarien Lahorntory,

Yoo will see that conmechons  are
made with Wirit, and oll joints soldered.
[t in not advizable o depart from this
practice, Some  set  builders  prefer
stranded rubber covered wire. We have
been advised apainst it however, le-
cause the silphur released by the rubber
ag the wire i5 hestad f& apt o corrode
the wire. HBuoa bar ia I1|.'l|: favared for
.11-.--i-|-.|.~ to its stilpess, it makes fhe sold-
Ef ﬂl,l |_'|r|'|t!. CrrTe EI.IT.IH'E.

ollowing are the explanitory motes
Iu.r tht gtop-by-slep instructions,

Mote 5—With the front comer holes
already drilled in the tube panel as a
guide, drill them  through brackets A
wmd L

Mote 6—1Tse 34-in. 632 R.H, screws
for the sockets and T-in 633 K. H.
swerews for the trans{ormers. e Los=
tites Imsiead of nots on screws &, o, 1,
8 IE. i. Al ke

Muote T—Tanulate this wire with varn-
ished tubang.

Mole &Pt Lastites o 1 for termi-
afs 11 amd 12,

MNote =Moot K wath the eotl with
fewer forms lewnred the bottom of the
fromt panel.  Put o lug under ope of
the s=rews |1|1r||'mg the Bl ftont shait
I'-c-uring tn make terminal K8, This is
paed imstead of the lug at the rear,

Note 10—Scider the lug N2 1o
bracket 3,
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Naote 11
e Jug K2

Mate 12—P2 s the Lastite on the
lower terminal of P

Sobder the lug on M directly

Testing Before the final mstalintion,
and et up the ootht on the tes:-
Opersting  ing bonch, Put the tubes in

pluce, connect the A baitery, and turn
up the theostat, The voltmeter should
not register more than 5 volts, the cor-
rect filament woltage for UV2001-A and

rig. A,

similar toube.  Remémber that the
meter does nod show the A battery volt-
age, hat only what 3 actually apphed
i the tobes,

Remove one of the A hattecy leads
and fouch it to each of the - 1 poats
If the tubes Hpht then, there is a short
circuit

Connect the batternies, ss shown in
Fig. 6, and put on the smienna and
pround. The antenna can be of alnwost
any size up to 125 ft. In that case the
lock: switeh should be pushed in, b eon-
pect the series antennn condenser, Be-
low 50 fr, the condenser should be cut
out hy pulling the plunger out to the
stopping  notch,

Flug in the phones at each jnck, This
should make a strong click in the

8. If it doss not, the B battery
is low or there is an open in the plate
clreuit.

Pt the upper coil of the tuning woit
at an anele of 457, and rotate the lower
gne, ut the same time furming the vari-
able condenser. As scon ns you pick
up a whistle, reduee the tickler coupl-
ing, and gt an exact seiting om the
CondEEET

The theee-circuit tuner 13 vory cnsy io
operate, bul there are litgle tracks which
you will learn gradually as yon get the
kmack of handling 1he outfit.  For long

Fram Ekis wnd you can wes the new Jdewsil meler, designed ta
mipunt wilboul screws, and the Garlor rheoitat

distuies - reception, this -outht los few
competitore, It will be recalied that
during last year's transatlantic fests prob-
ahly more three-cireuil luners got acrss
than any other type of receiver.  There
i fust ope thing to waich (ot for 1i
yotd wand guality, you must pot foree the
sef to the poind of oscillntion,  This roins
the rpuslity of ooy cirenit and does not da
justice 1o the transformers or the Iood
speaker.  Excessive coupling from  the
tickler simply iicresses the noise ad
ilestravs the tone,

Heading For the benefit of those who
ithe are not Fatmiliae with the new
Ulingramus type of picture wiring din-
pram, 4 fow suggestions will be helpiul,
The drawings in Figa. 4 and 5 are divided
imtn two parts, showing the front pancl
and the instroments mounted on it, with
the hase panel and it parts drawm below.

All the wiring betwesn parts on the
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Fig. 4, Lefe hend half of the plcturs wiring dlageam, showing the connections as they wers
motually made an the original model
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Fig. & Tha uhder alde of the fahe panels lhn-'-'lrlg tihe wiring of the transfermers and socHELE

f romt panel are slwwe gbove and  Else
wiring for puris between msirgments on
the  tube panel,  down  below Wherpe
wites man from one panel 1o the other,
they are dawn on the ||.|Lu.| part. '='r11-:|
wire pap. You will see phat this = deown
above, the wire Tastensd of poand ending
in & oot al . From the emd of the wire,
i, T your eye down |||TH_'I|'.. ol vt
will gee m dot on pnother wire marked Q.
This iz the point o which the other end
a1 g sheralil e eonvected.

Eich  instroment 18 marked wiih a
capitin] letter, and the {erminals of that
ingtrmmment are  indicated] by nmneenls,
startiner at 1.,  The wvartiile condenser,

Fnr-rh'-u'.'lrnph'-. has twa termemals, Ll
and 12

When connections are mmde to wires,
and not to matromend weeminals, they are
marked with siaall far 1aER,. A= i1'|. rhi:-{n_w
with p and q- The 'Inn-lnL posts ure
indicated by the markings which they
carry instead of by capital letters.

The reason for emploving this method
iz to make the terminnls sy to locate,
whiepe belore, ||.‘iEI||-I atily fismbers mn-
menyg soanetmmes above 100, 50 mizht be
at mme ened al the panel mnd L | E|1 the
oppasile erud.

In Fig. 6 vou wobl fooed
|'hﬂ|'|-|;:n|_g list

the termmal
Hera every fermimnl s
fisted,  If two commectionz are made o
the same terminal, it 98 Hsted  twice.
Thetrefore, as yinr fallow the slén-hyv-step
instrichons, wou shonld checke over. the
connections on the list. When the ket is

eoenpieted, 1 you heave checked the sane
connection twice, or have fabled to check
noconnection, you fEve mode a mistake In
the wirtng. This mokes mistales prac-

tically bmpossible, or, if they are made,
VEEY EREY to loente:

Wb s 1T yoni are nol Tamiliar with
tha Theee- receiviige sels of this type,
Lot ypiad iy tiot understung just
Tuner L

witat 1= meant by " Thiee
Crreuit Tuner”, The regencrative three
eivoont fumer i comprised of three sepa
rafe  circiiis,  the antenn ] proamnd cir-
cuit, which mchides the LI:I'II'I1'Irr oopling
eoilz of the L, the 5-:_'||:|r|-.[.;|rl.l CEPCTINE
conmpeising  the main tuner  ndusciznce,
variable condenser, and the grid and fila-
ment of the tube, while the third eiretit
s from the piate, throwgh the adjust-
ible tickler, coil, on to the primiry of the
first A F_ tranalormer, daod down to the

battery. It s Iy couphing the plate and
secondary circots to the other that wm-
pittfcation through regeneration & ob-
tained, making the two circuits react upon
each other.

[ts this particular set it was vot foimd
necesEary ba pat a 00005 mdd. fixed con-
denzer porass the primary of the Arst
A, Fy transformer on i cosfomary,  TE
vl 12 any transformer olher than the

Farns you may find it pecessary,  This is
done (o allow the R, F. corrents to flow
aroumnd  the transformer, but the small

capacity. of the fixed condenser offers
ton high a resistance to low [reguency
andio currents.
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A New Slant on the Set Builder

The set builder i= po longer an evil 1o be suppressed, but g n=eful
fuctor in rodio merchandizing.—Hy E. B, Doyle*

THF-' professionel set builder, work-
gt dnedividually or io the employ of
a flealer, hos done much Tor radio, He
has o first-hand knowledie of ol op-
erating  comditiond wheh mapufactiorers
o not apprecite and the BC L. does not
utiderstand, The professional iz in direct
contnet. with lies elients, and ennoot hide
behind correspondence or the welephone
when his sets idoossol funelion,

The big fnctor the (rade must appre-
ciate in the professionn] boilder is that he
i3 experimenting amd studying sverything
that 3 new and promising. Thus be en-
votmages s clients o realize grenier ami
grester cfficiency in both parts-and cir-
et

Mot only that, but be ia an advertiser
of rmadio—ns merely by ‘contect selling
bt ly demonstration, He &8 koown 1o
his friends. and iogoaintances as an ex-
pert, When the monufacturer’s set falls
down, he rernedies the failore: and sives
the mmnnfacturer aod sometimes  the
dealer the griel of servicing complaitits.

He writes. for the newspapers and
magarines.  He is o connoizeur of qoal-
ity in brogdensting. and fakes o sintere
interest in kieping up the enthusiasm ull
arcueml.  He anales - the  gpame worth
while.

More, he originates. many tricks, fun-
damental ond othervnise, that get into ac-
cepied proctice,  He follows the pew cir-
coita, mnd knows what they are worth.
Sometishies, he nprowes- e oF ks
theati more practcal,

Ciie of s bes? jols has Teen i anak-
irg rvidio cost: less for the pullic hy ii.lll:'l.-
plifying and adapiing crcrits Loospecial
HEE,

The professional radio builder s not
evmipetitor of ‘the et maker in omy sense.
While in the past, his number has heen
legion, he is now reduced to a picked
b of experienced experts.  He tukes
eare of n brondéer closs than any mmne
facturer, ranging from the mas who

* Al D, Capdwell Mip T

wanls neoch for bittle g0 the mnn whio
wanly the Lest, regardless of price

The deabers: find these men extremely
nsefol in giving special- assistinee to his
customers,  For exuiieple, be miny danl
v eaved g Lo priced] super mude up fur
o man  owihe mosd have § .h1ll'_|'|."l"|.'|ﬂ. sl
tloes ol wanid b ay ||1r Jrriee _flrr 1B
s factured] fype

Somctimes they are emiployed ta be
on hand to advise paris: buyers and ex-
perimesters on Salarday afternoons. He
cat talk sense an faciory sels also, Lie
m-|L'¢| HiOTe h}' 'l.'u!irlh- HiE] :u]lmriul:r than the
dealer oan sell by bimng o merchant.

A waecessinl st boilider 38 relly o
dealer himself,  He specializes more or
less nmil becomes expert in oerigim cits
s, That his s o copstant infrinder
off jaabents s s bl there 15 no way
of determvning  wihen this s cilical or
not s foaer as the public can do (he same
thing, Bl Freedosii {roin prosecition,
as comparesd with denlers asd manine-
twrers, 18 o beneft to the trade gl the
art, for it permitz him (o fry oot sll kinds
of new cirooits in a truly  professional
apiriL. .

The Cardwell Commmpany §s one misnn-
facturer which has pone out of it way
to  eteourage  the profossioonl.  This
oy tok only :..-;L; its dealers to al-
fow professionils a special discoume but
it has featured the work of many of these
fmen.  Iti8 now endesvorng o educnie
other wembers of the trade as well as
the pubiic to the volue and service of the
free lanee wnd comasercial expermentar,
It is now helping 10 organize these men
into & guild m order to promote higher
standards of denler gervioe and manu-
facturing conscignce,

This ts & year m which the profession-
al tnuse fight for his business, - Never-
thieless, as the public beging to apprecate
that Twxurious cabinets and ormamental
panels after hide a multitvede of lenor
parts. and pusatisfactory  workmanship,
it will tend fo place more confidence in
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the professional,  As one st binmlder s
oy Ida Perserhend @

FTTskere 15 180 cufbetitute for the person-
al efquathon i the mannfacture of super-
fine tadio receivern, My responsibiiiy
extends Deyoml crdivary gpuarantees: imd
all designs are far moadvance of emn-
mierinl types.  Ask my patrons,”

We need the professionnl boilder 1o
aed oopace i standards aml refimements.,
W peed him o gy ooul, test, and rate

viremits.  We necd lnim 1o -gve dhgnity
to, reacho merchandising a5 - something
stlwye LT abil [, We need him
tn work oot mew adens for the radio
magaenes, We oesd his o enthisinsm,
criticiem, and interest . nll matiers of
the ari, Unbess we encounmge Tim and
recogiiee him with disconnis and  pabs
liedew, we fend o redoce that wahnble
qpuality of pioneeeing which is so marked
an' psset pf the conipaosite Amsericnn,

Selectivity and Quality

Perfeet A, F. amplification and troe lowd speaker ceproduction
cannet give distortionless speech and music if the
H. I'. tuning cireuit i= not right.

UDHEIING from some of the advertise-

ments, - distorfioniess  recephon 8
stmpdy. a matter of wsing the ABC foud
speaker or the XY amplifier. But that
i mat true, of course,  The periect Iovwd-
speaker in ane which reproduces exactly
whal the A. F, simplifier puts into i€, ad
the perfect amplifier is one which ampli-
fies exictly what the detector put into it

However, the perfect amplifier and
fond spenker nmy BlVe very [OGr recep-
tion—if the K. F. tuning circuits nre not
eight, This is i maiter to which [iile at-
tention has been paid m the past. Now,
with 5 T, F. condensers nvailable, it is
very eaay to determine the effect, and the
extent of the effect, of tunmg upen the
quality af receptinn.

Drawings of K. F, cacillations miods-
Beteel gt owdio frequencies do not give
tree piciures of the acivual effect, Tor
they like constant eadio oF carehes
frequencies in A, F. groups: of virying
amplitude, ‘This 15 wrong, becanse the
seerhllatione yetr ool from e {ransmidber
areod varying requeseies,  frequendied
equal to the eonsthnl B F. carrer fre-
quency. pins and minps the changing
anrfih Trecpeaeies.

Therofore, when you tume intg 2
kroadcesting station tranemitting at 300
meters or LIVEOO0 cveles vour set st
e adjusted fo cesposd 2o frequencies

from 1000000 gungs 50000 cycles to
LEECL 00Ny plaes 50000 eveles, for the mnge
af audio frequencies 18 from about 20 to
5000 eyelea, Expeesaed i kilo-cycles,
wlhen vou tune to a 1000-cvele transmit-
ter your-set must fone broadly enoagh to
prek op 0995 k¢ o 1005 K, <

To take on exireme caae, il vour set
were w0 aharp that it would respond 1o
cxactly 10O e oo anly vou woold hear
nofluing: in the Jnud speafer.  Such tun-
bip s tndicated by the lne A, Fig, 1. [f
it were only brond enciugh e mespond to
b |..L'|j}| ke BBy Fag 8, voi world
not be oble to hear andwy Fraquencies
abiove 1000 eveles. That woukll oot bve
vou intelligibde sigrials,

Conscquently, it has been determined
by the Western Electric Company  that
tuming must be broad esough, for tele
phone reception, tu give sipnubs 5 ke
each gide of fhe carmier frequency which
mre eqund to ose-lalf the sieemth of (e
siprmals bt resodwmmee. witl the  carrier,
This is shown-in O, Fig, |

The preceding parngraph may seem
obisgire, bist it #5 simple in actual demon-
steathon. . Fot  together a thres-circuit
funer, using a Karas 5, L. F. condenser
ior pming.  Chy o HN-division scale, one
degree rotation changes e tuning by
10k ¢ Tuone in & boadessting stathon
amil note the stale reading at masimom
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sipgnal strength. Then turn the dial 14
degres, That changes the tuning by 5
k. o, If the station is cut out all to-
gether, the tuning is too s o give
periect quality reception. If, as ac-
curately as vou can judge, the volome is
reduced ¢ mpre I!'E::n 3%, the u
asudio frequencies will not be cut nﬂ?pﬂ
Many designers of tuned B, F. sety
and =traight regenerative receivers have
beers puzeled by poor quality in spite of

ia

r irl“I.I QidFYE  ammma  hroagd e
sipremed in fregquency, bt apeesrs sharper
when drawn |"r-.ﬂ_ wilvelenglh "

their efforts to obtsin perfect A. F. am-
plification snd reproduction.  Thi trouble
can be loeated, wsually, in the
seloctivity of cirenits opernting just under
the osciliating point, '

Such cirenits are dependent upon the
regenerative condition’ for volume, but
wmifortunately bri ing up the volume by
thiz methed aeaally mereases the selec-
tivity so much that part of the audio fre-
fquency side bands are oot off.

The foregoing answerz the questions
which some of oor readers have asked
concerming the reason for the improve-
ment in quality obtained with the RX-1
receiver, thra the climination of regener-
ative action. That is, for best quality,
the volume shoald not be stepped op by a
nﬁhud which also makes the tuning too
sharp.

Except in locations divecily adiacent
o transmitting stations, the HX-1 1=
sharp enough to separate stations 10 k. ¢
apart, the standard separation for broad-
casting stations. Moreover, a very short
antenna, 15 or 20 ft. in-doors, can be
nsed for local reception, amd 50 @ 100
ft. for DX, because very little pick-up
is needed, owing to the high . F. amph-
fication, for receiving “ations op o 25
miles awny,

{Continued from pege 513)
l‘l.'liﬂl:t'l‘.‘dlj" turned the kol of the aing]l;‘-
comtrol receiver,  Looking down on the
scale, he noticed that it wasa't possible
b read the aumbers thru the siots in the
celtuloid, mnde a mental note to the effect
that they should supply a chair with every
git, i went home.

WNext momming his emplover askod Tim

what be thonght of the show.  Bill said,
"Oh, went up there.  Stifting  hot
wasn't it 7

"See any now lines that looked goad P
'—"T"l.tl-, I1-D'|‘J1i|'.|g' Bt the ald stgff."

Tmagine what a HifTerent prEsEinn
he would have carcied away 3f Strom-
berg-Carison had taken enourh interest
111rT3i]! Jones, the min who & paid to
know ghaut technical matters, to tell him
what was in those eans, and why they
hivve starfed fo use them, How can he
know whit to think about the Amborala ?
Will the Music Master salesmian be alile
o overcome  hiz prejudice beed  from
iﬂﬂl'.lml'.lt"l::? Will he dare o sy that he
has confidence in the new R.C A, equip-
ment?  Will he helieve that Kaolster can
design radin sets s well 2= measuring
nstrumentsF Or will he cover up his
lack of knowledge amd fear from lgnar-
ance and wrge his emplover to keep 1o
the old lines they alfways handled?

This winter, thra the thick of the fight
{ar consumer acceptance, for dealer pro-
motion, for jobber contmcts, someons
may be shle to go over the top on the
support of the techmical men who ean
make sales merely by the expression of
their opinion, and who create oginion in
direct relntion to the ssrvice they know
how to give afier the sales hove Deen

mad e
M. B. ELEEPER,
Editar,



Manufacturers and Designers

Reference Data on

TRANSFORMERS

The dats presented have boen carefully compiled with the sssistance of the
minnulactirers represented. By removing these pages from the magazine you
will have o complete relerence file on andio, radio, and supec-hetorodyne trans-
formers.  MNext month this seetion will be devoted o B battery eliminaiors,

Shuws 1Thel smasimg new
wudis gpives almesl panlecy
tong curve,  Ales  gresisr
wolume than 5 sisgem &l
rredlElanEs coup ampdifi-
eafian,  Send Coopn.

A NEW andio [requency trani-
forteer  Nias  beey |:r|.'|1|:L'H'I|.

enlled. the Frln Concert  Grand

Tests prove it the most periect
prangfonmer ever bmh, It B8 osany-
[actured Ty the Elecirical Regearch
Laboratories, the largest manufnc-
brreen of radbo partsin the world, This
new transformer 13 so pearly 100% ef-
ficient that the difference s 'too slight for
the hanmn ear b P

New Kind of Audio

We found that 1dead pudio reprotuction
eoild vot be obinined with ordmary oofn-
gtroetion,  Tsaal tyvpes allow too muoch
leakape to amplify properly at low fre
-er|1|,'1|.r.|:41-!| o oara - i dulferent,

Ewery detail in the Erlo Grand Concert
Aardio -i:- manufsetured under =trict isb-
aratory giapernision.  Each audio under-
goes an exacting ahoratory tesd aned in-
5:|u:1:|ie|1: hefore it in pormrited 10 go ouk
From gtart to fimish this 2 atrictly b
oratory. job. . We sorwithont hesitation
that Bere i |J:|-' {ar the hmeqt mudes e
taduy.

FRALEAS—Exzineive  franrdises wre avallabde
b BAgE <Base  deaders s locallides £kl =pew
Weliln oF wirs (mvmedlacely.

two

Far
peapes with the Andio Crreamd jfives greater
otplification than three stuges of resist-
arce coupled amplification

fs saves vou money, (oo

Use the Free Coupon

Get the Audio Grand at your dealer’s,
or it he cannst supply you send direct,
Soe what n tremendons difference it will
make in vour sel. Send vouir name amd
we will tell you many thmgs yoo ought
to know about nudio frequency amplifica
o,

RIECTHICAL HEFRARCE TABROIEATCHETES
S Cottage Wrovs Ave, Depl -4, Chleaga

s i T —— -

[} I
i FLECTRICAL BREEARCH LANGHRATORIES i
S Colinge Grare Ave, Dept 144, Chicago

fand me information nbent tie Erla dmnd I
| Ponsiry Aidin Also tsiest develnpmsnts oo |
| aodbs Frmgnency & mpilleatien |
I fend ma. . Anille Grands. 1 eorioe .. :
i NMame .. 1 e ke B e D i
| Adilzaes | L R =i b
1 oy... Oeunky. ;- cichos Bintn i '



Much smuller than any other

Synisnn Unlform Frequency Conbenesss s
gnly 24 dnrhes whh ploes while opon.
Therrfurn, soil van cusily replooe the con
flomesrs ln yonr presaiil set i itlsgn epawiling
guil pet 6 slstion for each divieinn af ihe
diml.  [hespive their compactivos ey ore
inee effbebens that B Oiliey were Uwee Hmes
an lupge.  Lapecitiss 150, A58 er 0 o, I
Singli or theee hole soomiling. Car il ed
il Bive Dires YR

A Labisestiory Precision Insirasment
ai wn mpore Uiidi @ Fille pan pries

Yom meusl coaeshdoe gs Bmp  iwslris
menis mndd not mernly s rodin paris

Su:m}san

whiehi arn meachimml ye 1710405 Jrart al am
imich anill eiikrely wilvor ||F:||1-'i|. Mmtor ansl
rednr plokes il widlitinn mre :"'Il r'llll:lﬂl P
prs .l\:«ll‘i'rﬂli-u. Price §6,50 1o 57050
Writn wl owce Jor Bellstin 137 saf lree
i reieest
| pm I |

Samson  Electrie Company
Manulssivrers sknece THBZ
Candon, Mass,

Taded  Myrravendotions in. Tweety Leogdiag

_‘i.'l.hll_‘Sl'_l.'i_'_ II':Ir'lh.l.I :||I|'m||-|.i Al Tranabarsere

rsansbaeel Joir i R e

hmplify mr all Fre
plencies with raes
tienlly dis lbaartinm,
Choire of those who
Ewmar  di  asla  Ter
thiskr owm wen, aly
traisfurmers with
[aiiniime SAMSLY
olival Wannd Coila,
Twen  tulbpe—ad ta 1
gl & e L Tries;
wlileer  wbin,  $5.0H.
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Real B-L<F Condenscrs at
lagt] Bilver-Marshall has
met the demand for an -
roigad straight-lme-freguency
condenser by prododing an
imsirimant  that  OfaCihe
Fequiremenis i lovwest
leages, waall sEze, ANTOCRYE
sppearance, All—mast  lm-
partat — practical &1-F
tuming  effictency. All types
suppled with pulley colknEr
s that from one to four con-
densers meay, e coniralled by
p mngle knab, without sepa-
rate - vermiern.  5-MLam-
denpera are entirely silvar-
plated--n  featuTd thai e
ducen losses bower than k-
aratary wtatitards.

o, J1E BUES.... -
¥o. 110 - DD93E, . LA
Mo 112 IR Fork L1

g3 INTERCHANGEARLE
CaLls

Thin Latest  Silver-Barshall
feature will be ready for de-
livery abour September 15
The mew seriss of inler-
chapgeahle coils will be nr-
ranged with §ix coniscts -to
vhe cofl, 1o plug ko & Toke
lite  G-conisct mockok, Hevs
gral wiges of secillotors, R,
¥, tranaformers and anienna
adapters will b awvnilabile
for the wave-icngth ronge
af 50 o S50 meters UNINE
JO0IA5 condensers.  Bend far
clrcalars  describing these
calld An abaolate neces-
gty on the all-wave re
CeIvET.
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The Sriumph of a HNasterpiece!
— A Marvel of Transformers that Brought Real
Musical Quality to Radio Reception

ST one yvesr ogo the Korne Harmonilk
Audin Frequency “Transfnrmer . ook the

todin warkd by storme

faraT. weTE il iy pelee s elodlool ESraw
Harmamikn E:'Ilulr #ild, 56 e feady- ikde e
truyer el ba underiok (o ww el ranilaries s hsd
i o wthirad Karas Toanaluitess

Mething Mo I el oves been known Balore,
Fuor the frer tieme, scientifiz stody hmd boan de-
i | perlesiang an sibio tramsfndmesr fur the
recepiton o broadeant music. The probles of
nmplifving high, low and medium frequiencies
in sl degree was finally solvyes). Hass ootes
wese piiared tmm che ppeakerin

Tuday dhere are o wm, il eds af thoimdnils Gl &=t
o nnikd e wusidy bnpeseol B pusical
ple opesilutn uf replacing dveold 1Tane
wras Harmodlis Perlinps vou oen ens of
Ehone smtn, 1k sy b i e dsnding Tioin e alond podnt of
s nrtie iy uf mangs, gid palief funing gualeies Tl
i ek wrj i et werth. Foin e HioPimamss |'!|II-|||"'r FRTTRY
parmdiieiers, il e MOFT geining Aoardy the msio sl
:Il:ullll:n' ¥l omn e we well oy

it et gaing 1o e commen wih e

full prremgth ood rich tone gual: B oo o e niarad il
iy, The wital barmomes in nch Eleasin Baran B P

prertones, [(ormecly lost, were [ lomers in e Hgieid Fineils
Eenagbt vutin thieir full ety by af fueewn in ibe Reidio Werkl,

thing slwei o thie Bei?

Yol e tnylall Kimas Hannonios yoor
el s sl coi jol U any rade
Fepls dimn can dd il for vl Dialke s

v T i 1 ar 1 Sery {brwends i deren o wivd Fuif i i i et — WL 0008, et
thismarvelof audictransformiers e y tir uf Nurds Fiarmonds TOOATT
Mumic critics, wha Jud al=mws By By e : T b b, il - el by sy s
condemosd radio w0y Tales e Harmeeiks — sod in munr emall tomps. H pomr
nod distarteml. aEproved this re- a H-E—ﬂ“l.—- dmder e vt o Uerm, evder Sl limm

FE] YogEe i e T, Lagw| Heslesiisn sl Widy Cais Buwd we wemmp.  Just wmudl ks cdapes weat
sulls of Katas Harmonik ampll- Fare Len
Gcation wilh greol enthuainsm & Ly Pievietes Eapanity Flﬁ:: Eleciric Ca.,
iy

Prominent Fallo EAZINGETH mab- airy  ansl
jected Koards Harmonpiks tooex: H
houstive horaiory (ess— and
prooounced (0 o =ebnical mas
EET|mnoe “eehinscal mlibars '-'-l':."ln
profpolsd the seasaon’s mosl sac
cossaiul hiood-ugs specifed Koras
Harsarlis mn therr circmite.  The triumph of the
Harmsonik won comphete.

gt fior 28 inf dhin, S petosrenl il Karms 1] prondk ampliBeatic
wil i gEreasly o tir it clan of mailio enthusriegs. Hose
wet Baililmrs bouglt Baies Harmosds by e beme of thoesaiils,

Ther were froe ko ok andd s,  They were mosl exschiig in
ittr fEmmis inr thn sefeet gl beol develogmmts

Bt wa= the memem of Deefiiy-Sell ses who rised the defgliclul
ploasurn nf meed true redus mibic 1h Delr Tone, el (EP T




Specifications for Audio, Radio and Super Transformers

Sate:  Dinwarons are gives in cha ordar: Feigbt Wit Thicknsss.  Tsaing of padlo frsgsmmey ared super-hetandyus transiureees i ilivnjed
e Ball, V2, ar B O Tedoniieg Beld puted, Vatdahls Cosdesser, or Flasd Coslesar,

i prd

5 EE
EH

livwwl

Fsis
b1
Vailk

Termimls
Frombsida ......_..

Pebnasma [ b e

D BREREARANN 0 RS

B e . B Cl
b T O T T T e -FED
21 '

TR M e

BER 11 REERNASEERESES | 2
-'-J-: '- -:-r\-d!lll!i-llnﬂﬁl-l‘i-ﬂ:- ' lmi-:'

e 'I""FTI-'L".'“"‘.F“"?.F';'I'J'l o

. IR T'T“'T“""I j_“"fz

5;:....,“ H

" ow FECECLILO D DL— M i n.—-hﬂunmnnn

| 'g g‘i Hurlud-mu--u-:ﬂrl ﬂ:i'\n

e R

ﬁi‘ﬁﬁ-ﬁﬂ# "EE"" Hﬁiﬁﬁﬁﬁﬁﬁ* ":E’“-" 2



aseass: sesamsas | eppeniidse i | g8ianenmEn
! 5 g Eﬁﬂ : i i sy TR

11313910500 ; | P

£




Quality

Audio Transformers Valtmeters

[hat the engineers of forty-two Ench of the five types of Dangan
lending Set Monulocturers choase

Dongan Transformers {there are
15 different T}'ppg] T 1:ﬁr|lg-;r'|.--i|'|-“. eniirn.  scule. Har rlErF;‘-rm.qm-J-
prool  of Dongan supremscy of any sct can be secured by
Funs wha build their own sets
can secure the best poasible per-
tetmance by oaing Dongan Andio
T eannformers Diongan Yollimetess

Voltmetera @ wocamite ower the

nmn I'I".'I'I'I.'.I'i:lHI'II fi'I.H k Lil] Thf

B-battery and ke voliage with

Bee  wour dealer or write Lo
fngtosy lov |alosnailan "-III'--’:«'

o2ilere  ard filled femediately,

Dongan
g again keeps pace

1 1, M s with advancement.

L] f. B i

i =K LR The manofaciurer of ihe
MNew Raviheon Tube
for B-Eliminalors,

q-l Miprs

Specifies
Dongan Transformers

Spezifgnting Ma, O il Sy ey

and Chokes, o '.'.'," b

Spvpibpanion Me Ela

ném mare the currectneras ol Daogan clepmgr o
wezivrmey il Diomgmn  eonstroction. are recopmized
in enlecting Dangen Tranlormess and Chibes Tt
Padin's Intent odvmncemsisnt the !iul,lilr"m. Tubn

DONGAN ELECTRIC MANUFACTURING CO.
2885 Franlkdin Street, Detroit, Mich.,

Transformers of Meril for 15 Years.
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What becomes of the
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Four Greal Improvements
¥ u
in Amplification!
F'ull I]uP“ﬂ!H[lE\D of thoms hees seies SlLhErsi
prgidy Clust’] COmaisr elaelly en &l slgnsisl
TrqprurHl: reiaiinn of Disimiel [regrene ! e
P TRlwmin
These mre the fonr sdreptages achisved by tils
letesi Therdarson dewe|agrmerni—Lhn Antn=
furmer, Thortarssn Les ssocacded o willie
leg, Tuy ihin benelli of soor eadls sei, the sams
iple wwid] Bn e Iine . emplldees §dopisd
E the mors repenf Sigh-pawsred Brusdeasling
stmilomn . Tha ewesbient gqoulity of Lhess wia
toms [dos [0 gerfect mmplifeation] offers son-
sinmive proof of Autoformes ofoctivessse

Uncenditionally Guaranteed

All Prequem;u ﬁmphﬁ

Auntolormer  am-
plifirmilon is fur
thokd wWhe etk
rhia Oo#st PepEo
faetiay &f E:ll
rmis e be limil
I may = uss]
with apy =t in
ploce of ik
regolar amdlo
[Ny
ticoh-tig, Foll &
restlone,  w it
dingrams For

formar .ﬂ.muarlulg e
:I.rlr Il.l.n 1|.|.lJ y t'l_.l-
ILE'I:_.-I ﬂl -
Wrida far the Aufalfermer
Hook-up Hulistin—Sust Crot ]

THE NEW
MULTISTAGE
MELOFORMER

A new audio frequency  toans-
former scientifically combining
tatie and valums in correct pro-
partions.

l'.:l:msl:rucii.un mdiruﬂ}" asw, Will
work three stagen

Factory type requires only 1347
of apace. THINE THIS OVER.

ROBERTSON-DAVIS"CO., INC.

12 DRLEANS 5T. CHICAGO, ILL,

L ELBCTHAC MANUEACTURING 0. |
oty . < ~a ¥ Doecnonrand)

' MATCHED!

AERG COILS
for Tuned R. F.

W A Uells. ke pEoei-jrelarivil, BT AN

|||.-||.q_-l|rr I _.-|l-r.11| moEs Edemime indintisss
(SN T URES ]

Thar am 1|--,| P e mil & sEar oo

o Elen aewml Wi e sanlts ecieeecs, @l
Erew Sals  Pwial CTEETLY EERS

Bol  Maswlprteraal Apia  fols  wil]  oweke - e
et WO o armisln. fiF &8 wlis macgia
e wd a2 e

Fami! Jf, e wmai b Sovies el e paifia e
-I||.|.:.n' 5 ol cmpmdily el — L N
b FLH & o'l 0 sefckels ooy s

full bessrraribom
Wiks dor i Yhow  BaskiF"

AERO PRODUCTS, INC.
17T Mo, DeaPlaines 5. 'Ehl:-lﬁ
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Checking RX-1 Operation

The first impulse of o man who can’t get proper results from a
get he has built is to blame the set. Nine times out of ten, the
trouble is a mistake in assembly or faults in the auxiliary parts

F YOUR B4 model of the BEX-1 re-

ceiver does not work as it should,
check owver this chart and yoii will be
ahie to locate the source of trouble. Re-
member, at the same time, that the BX 1
cannnt be expected to do the impossibie.
It is not preposed as a set for const-to-
coast reception, Tt wall not ent thru in-
terference which ‘paralyees toning. It
does ot ehminate atatie,

A, Tubes do not light

1. Tuhes are barped out,

2. A hattery has run down

3. Battery leads are foode or broken
meaile the insulatinn.

4, Contact springs in sockels are loose
or are bent down. Disconnect the I
batteries before bending the springs wp
or you may burn out the tubes !

53: Rheostat lead from resistance wire
f4 broken, or contact arm does tot toach
wire, _

6, Filament circuit coolacts on jack
do not clhese

7. Amperite defecbve.

B. Phones dead, tubes light, strong
elick

With plug I jack and tubes lighted.

remove cord tp Trom plug.  This should
capze n wtrong click in phones or loud
spegker, T0 it does not, phones are dead :

1. Artennn or ground (s diEconnected,

2. A battery fs neorly run down.

3, Besistars in resisto-coupler left oof
or--de fective,

4, Opeén in primary of A, F. trans-
{ormer,

5. Cirid or plate sockel conincts bent
down,

C. Phoves dead, tubes light, no
eli
Malee the test as o B
chek i the phones | .
I, Lowd spealer or cord defective
2, Plug does not make coniaet.
3. B hattery dend.
4. B btattery teads reversed or loose,
5. Open in plate circuit of last tube,

If there is na

D. Set oscillates

1. Antennm 15 disconnectsd
2, Cul out antenna series comdenser
3 UVID is defective, «
4 BX-1 transformer wired incor-
rectly,
5, V19 workdng at more than nor-

irial l'ﬂ].tlft
. [-21 Sodion working at more than
normal voltage,
7. Plate resistor in resssto-ooupler de-
fective.
E. Tuning Broad

I. Coils on condensers open of wired
mearrectly.

2 Antenns too |
an e received on Hullnf

F. Signals weak
LIV 199 defective,
Sodion defective,
Amplifier mbes defective
. Grid condenser or Jeak defective.
Crpen cireuit in the wiring.
Amperite of ton high resistance,
. Antenna disconnected.

. Howling

|, One of the grid socket contacts
bent down. g

2. Open in the grid cireuit of ane of
the tubes,

H. Fadiog Signals

1. A ar B batteries nearly run down.

2. Atmospheric conditions, for which
the set is not responsible.

D21 Sodion

The D-21 Sodion contains o small
racumted bulb inside the large frosted
both, 10 the frested bulb iz cracked, the
aperation of the Sodion is not affected.
Sofion tubes are surprisingly uniform.
We have tested seven hundred D-21's,
shipped In from warious parts of the
entintry, and have never found a defective
ik,

(local stations
i wire inside, )

MOn e e
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With the Manufociirers

Bdeme hEw arodicts [isd added @0 Gilver. Marshalils Im- -r parie, dssigned b8 meee 1he needi

of =i

i; ILVER-SMARSHALL lsve shled soene vers
L2 ieful pars to thibe lie.  These ure shgwmn
pbove, O b lelt |s an = LW, e
with an 5. 1. F. eoiwlenser on' the. righe,
mgortint  lenfore ol flese fosdensess’ s
1By o ikl Ll tip ooy more space jhp
- na the ssall vuration gk ihe Torw
el of I|le ple Js Ghigined iy eifilng Away
e fiseil rn;l.l_u

Amather devioe which will appenl 10 eapes-
menterd |5 the gatl fodm ansd I'he
el [isdpa 38 tisarde with slx
which the i held awar from the |||| sni iIf

edl,  Cottbicts are fitted at the BalHom of 1he
tube i whseh the ends of tha codls Fur
These g with springs on th wrtinig
s het,  Althoigl they can't be aeen iy ||||' 1E-
fustrataom, fue Eprings are mounded & fo
hedl o very mall todating noupling cafl r|-...|.
g jeosts and combacts are .ql.-u puppiiel Ear
sinleting  Ponection with the rotor,

The mew Walberi 5. L. E slinl & unlgpe
arrnili e pow Gypes reccatly  braaghi ang

that {1 & abimilar b the ordissry vernler @l

whizl hos beeic "|ur|-.t'l-r] o mpreesalully iy
that sanyjeny al, ol Germaon sllver. Hind
i Develml el ||'|.J1.IF|,I.. g sn@ll geenl of
space lietwreen the timler side o of the dlal il

1hi L ul I'Tute B5 Elwe pedy apacE el fof
the 5, L Fopernitig meclanizns,  Unider (s
Bimle itaell ts'm IF 10 1 rI"|I:|.'|1I|I HEUE mitaibar
m h'ﬂ: 1 In Lot g |_|I."| i Lhe -|||I||| iy g
viErpier except tint thie redoctiong 18 [ées,

frer Foddnre is that the poimber j gitaekeal
16 Ll ahil® =0 that, althaugh dhere 26 8
I aenornt of ploy, s the kel
it nll betwesn gl shall,

sl
Huth
RactuEraig Conapainy

aiil
A Prestdent of the Wallssi Mam-

1M COMMmS N oo |_|||| l]l_'-

hualiger

wlg, poided oot the fact that, althoapeh &t fe al-
alitlely mecessary oo climimie any  nicvenss
letwoen the shalt, polder, aml deile, o slight
iy @ the loooh sechanism  Asell salioulil be
Al por rherz any possible ofjeetion 1o it
This  mavement 1= |:r|1||:,.|r.||||| b the ¥
wiieh = alws alloneed] A the sieeriig wheel
o sl piemolile so adjosted i oeder tn ke
Hlee ppecalion msker,

laodasilae £ |

g mach maocs widely e o

tisubalicn tham ever before.  ‘The Paresl Cpan-
pany, focigmizing the -|||.||||—l of thiv: minterisl,
TR TR (5] |r for ther pew UIX socher Ti s
Weal Jor ipsulstion to0 mdin frequeeies  amd
ihoed ot hve dhe leedlency i aleorh molpare
nif @8 serleot gs o the cse width ;;1_|-_ I

glazed porecinin

Ihe 'Telelnree Kadio Laboraiories aof i [
vlmmatl, Cleo, wnder e manugemsnt of T, E
N i mig fEng mamstactorera - uader fheip
new ayEeen jor smigle conirol. Thin merhod
lnes nob comy gnder the cliims of the Mogan
patest, by the way,  |n'the Teleforce naetbil
a merign of sailahbe condemaecs can he oom-
irafles] byoon dial in soch & way that o ol
the codmdoizerd timy, turn ot higlser  mades  of
chainge thiny cbers. Moreswrr, By 7 ey slin-
ple - adjuspnsct, iF, when the set in lested o
m the fmspection  defarimmt, the  induciance
are dnond to e abightly diferest in valag, ihn
rade ol ¢h ] l'-f ihe eorceapoding condensers
can b vorisd by '"Illln thumh. srews on the
wechznism. I pddiion, @ thumb screw on the
mechamient ol the sl copdmeer cun B st by
the Imilsaslel |l||-|'||:|-'lr url aE I |_-.-|||1|_l|l||-q_1.|.
for the parteulas capacity or midustance of his
oyl antenig,  Thes doey away with all suxil
lary adfustmesis, making the e fruly & one
pomrod FeCE T
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ficoEssary, @ orile
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iy valoe of 2o ool