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There's more life in
Eveready Batteries

Hrvy Ewverenly "B® Banerles aed vou g
ehecivicioy In b patesd, sofest end most sum
poct forme  They redoce youar oprerating ex
pense;  Mew developmeenis lnooibe Dnlon
Carkide and Corton Kesenrcs Lobsrmiories
Inr.. Bave beesi onoveried Imin new mam
{seruring procd=ses in the Eveready fnoories
Cipinl as they alwaws have been, Eversady
0" Bareries ore much Becher tday
The Evereadsy achievement of |..'u|||4; iy
r.|-|r houte of “BY Warery service for less
hae cut the énst of running receivers
-=II. mnd im some cares 1o @ wicd
Thére & &n Eventady Rads Bokbery tor
evEry Falin usg,
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Yhere the Fun
comes in

Lisizning to real music  listening to clear,
undistorted voice — gerting what you want
when you want it, That's where the fun
comes in, in radio.

The tubes cannot do the whole job. But
other goud parts are of little avail without
the best tubes. Evervbody knows this, and
mest people de ask for RADIOTRONS by

gnlrwniciithes pea

Y et WL Tt name, and waten to see that they ger what

they ask for. TFor the very best reception
your set can give —no matter what tvpe of
tube vou need — look for the Radiotron
name, and the RCA mark.

i
i a e Radie Corporation of Amenca
L .
| S L Kk pecpa:
Ak Pk BT R TR H R Clpmry B2,
!Il" B i ¥ ark Chencags; 11 Han Pransien, Cal.
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Tune by Sig

Fame  vour  [avorite stanons  anee
mark them on the Uliea-YVemier, then
ferget wove lengthe.  Tedious tuniog,
blind fumhling and guesing sre aver
for all time.

Now il's peaihle to pick yeur mmierink
wiont from the radie progrom and tsm the

dial imstamly, rrqn-rull'|:-. & yoar r"!'l:-‘"
wl  Enow  yomr recsiver b gomed - owiil
ey = imfiniin precevinom.
d e i The sitvered UlpesY ermier dial FvaILE [mni
Fin o o pamel.  Singls oontrol 380 ratle, aperubes
vornder for hnteaplitting  odjosimesy  asd
geverns sindion imbicgiue. Repliee ymis wld
ials wiih UlirpYsrmpier, Yom've mever
" awmn el foming nesed,
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Set building is simple
with Dubilier Devices!

The MICADON = Lse this stan-
dard fixed condenser when yvou
build. It has permanent cap-
acity. [ts extension tabs malke
it casy to install. 90'% of all
sets made use Micadons.

The DUCON : Save the expense
and labor of erecting antenna.
Buy the Ducon —the stondard
socket plug. Just screw it into
vour lamp socket and it will
pick up prosrams clearly and
distinctly.

The DURATRAN : Build a pow-
erful set by using this radic-
frequency transformer. Itame-
plifies with a constant of over
twenty on the complete broad-
casting band 225 to 550
meters.

Dubilier

CONDENSER ANMD RADIO CORPOBRATION
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The Engineering Side of
Manufacturing Gridleaks

Some valuable notes in the methods employed at the

Daven Factory.

where thousands of tubular resistors are manufactored daily

E HAVE become so familiar with
the various parts [or sets, that most
af s think of them merely n terma ol
mitiml e formncs anil daflsr and. cents
cast. We tall 1o appreciate the painstak
fng care und scientific vestigation thind
is going an every day in the IsFger mami-
facturing plants in nn effort o turn oo,
produets of the highest uniform qualit
possible, regardless of warying conditions
winch tenil to aliee therr chiracteristbes.
Tt 34 grmtifving 1o see that pormpretiiion is
fercing the mnoufacturers to keep on
their toes constantly, experimenting with
now gnil Detter wavs of dofng thggs, at
the same time reducing overhead cos's
All of this'is ultimately passed on 1o the
consumer i the formm of better appar-
atus mt lower priceh,
A striking example of manufacturing
ander conditions in which every linle

step of the process must be earried oul
with the most exacting care am] patience
is Furmished in the malong of tubumlar e
sistance units for use as grideaks and
varbous other purposed. A trip thremgh
the plant of the Daven Radio Cnrpora-
tion, where more than 2,000 resistance
wrilts are manulactured every day, reveals
the inside story on the little gridieaks
arl pesistors we usually snap inko clip
hidders and proceed to Torget all sboul,
becanse experience has taught ws that
they can e |J1-|n-1-||_|rﬂ_ T wathait fa7
ther nitention

The units have o resistpnce chement ol
ink-coated paper, which 18 held i place
andd centered in o glass fobe ly two
parly.  Connection i3 made to il by two
tHiuned copper leads passing through the
corks, and soldered to the metal end caps,
Thiz rives a compact umt which i= ar

133
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fight, ao that ne almimpinenic  chnnges
affect the paper element alter the tube i
saled with the rnd caps. The high
quality of the finished prodoct, which 1
all ‘outward appearances i= very shmple,
18 only obtated T earefully plamming
each assembly operation so that the work
tollows right throogh the line, oireful
attentzon being pedid 1o all the Hittle links
il tricks peculine 1o the wark

ting up’ the paper into the Hitie 5/32
15/ 161, strps meguTed.

Ihe glass tubes, corks, amd mickele
brass end caps are bought Trom outside
manniactorers,  |F & inferesting T mote
here fhat o tolemoce of only 0004
0005 e 12 allowed on the alsade d5t-
#er of the ginss, and a tcderance  of
O30 v, on the lengel;  Also e glase
i of special chemical composition sinc

Fig: 2

A grid Mak capping machine, fhp omly devies of the st to be feund in this

enuniry, for i1 wan developed by the Dwvan Casi@bny

The clhemical comgsition nnd sap-
Tacturing process through which the raw
papes has passed before reaching the fac-
tory, is-a very importunt factor. To in-
sure unifermity, paper of one stock iz
botght in Inrge enouph  guantities to
make miiffons of elements. When  re-
cetved at the factory it goes through &
special ggriag process and 13 then conteil
with o resstance material held in g Soder
Lhe compozition of this material and
the conditions under which i = ip-
plied to the paper are a trade secret of
the manufaciurer. Experience  with
various forms of power and hand oper-
aterl” paper cutters has shown that the
wrilnary photageanber paFeer fTirmE e

1l 1 1 ek S b O] tleHEes Frar it

il 18 essentinl that it have practiclly in-
fifite  resiepinee, The asock of tobes,
cotks, capm, and elements o 0t all times
kept in an electrically heated oven at a
temmperatore of 113 Fahregheit, This
prewents any ahsorption of mosture. The
subdequent mssembling opernfions are so
il thit oot more Biéan five minue
elapses between the Hime the stock s
tiken from the oves: and the time he
tubes are sealed airtight

In the first operation, 1he conpecting
leads or clips are attached to the paper
elemientd in hond presses.  This tokes
place in two stages;, In the first, the
punch dic bends the shoulders of the
clipw. dntn o " shape to receive the
Trethe second stupe the didss g7v

Lzl sl
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pent down fat on the paper and mne
litthe sharp points press into the clips
and paper al the pomnt of contact, -
suring a good connection. A photograph
of this press is shown In Fig. L. The
fwo Stepd are necessary (o prevent the
paper from being bent and coried 6p,
These clements with the clips are then
placed in the heated plock oven,

11 the next opernton the resistance ol
the elements is measared and brought 1o
the eorrect value.  This is done in an -

work, to prevent the element. from buck-
ling up inside the mbe when the corks
are pushed in tight When the lever is
prahed dipwn fart Wiy, LW HLW3 Cume
down and pinch the clips, hokding then
fap. A further movement of the Tever
pushes two plungers horizontally against
the eorks, driving them. home into the
fube. This machine is shown in Fig. 2
The elements ace then centeréd in the
tube, and procesd to the goldering tabde

The ald method vsed to sslder the caps

Flg. 1. Tha r.-.n_.. wihich fastons the Mad clps to the realatance elefenin.
Fig. 4. Tmiing the grid Imiks o0 8 gireci-réading masar

ECNioNSs WAy, | w0 SUppOrts AFe' ar-
ranged o the table ie the Torm of hlocks
which recelve the clips of the elementa.
The two terminals of the measuring in-
strument are arranged on a bar so thal
by means of a foot operated lever they
muy be brooght down tight on the clins
and the meter read, I the rosisiance
value is not correct, ink i3 either pdied
ar removed from the strip by means of
i brush,

As the work progresses along the tnhie
one operator thrends one clip through a
bobe im-the corl, the next person puts
this omit ina plass tnbe amd puts the
other cirk (n lonscly,

In the next step, the corks are pussed
tightly into the glass tobe, and the ends
of the chips are crimped slightly. A
wpaeinl  mechine was devised, for this

po the clips was to have a jig which held
nine units tn an upright inverted postion.
The operator would hold o mdtal cap over
a pas Pame with a pincher and Al It
with melten solder. Then he womld put
the cap under a unit and rest it in a
hole in the bottom plate. By pushing toe
unit down into the gap and piviog it 8
slight twist the olip nnd end eap were
fustened and connected together by te
soleler,

While this method produced very goed
results, the problem of imcreasiing produe-
tion led the engineers of the Daven Cor.
poration o deviie a pow capieng pro-
cess. The tesult of their work i3 the
automatic eapping machine shown in Fig
3. This requires four operators, two fof
ingerting caps amd twn for inserting
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glass, cork, and element units, Thiz ma-
chine caps many thousand units per day,

The capper has thirtytwo tube-holding
arms arranged mdially on a tuern-table
driven by an electric motor. One opera-
tor puts & cap in the lewer halder of
each arm as the table turns, The cap
rins over & gas flame for a distance of
about 12 ins. as the arm travels around.
This heat is 8o the soliler will stick more
readily.  When it reaches a certain pre-
determine] point & deop of molten solder
5 dropped Joto it from & spost leading
from & solder pot. By means of a valve
gear operated by the turniahle 5 ide
valve in the bottom of the pnth?lpcmd
and clased at the proper time to difiver
the drops of solder. The can eontinucs
on its way, still over the gas fame, until
it rets b0 @ place where ¥ 3% carried over
n flat supnorting ring, Ag tle point Hie
next operator inserts the glass tmbe and
preszes it on firmly, the pressure beingr
taken up hy the ring underneath, This
umit eontinres over to an automatie
eenmting device and is then released from
the arm by a tripper and falls into a box,
the solder having hardened by this time.,
It then over to the other side of the
machine where the process i repeated
and the other cap put on.  The pliss
tuhes and caps are of such size that a
clearance spate exists between them to
allow the exeess solder to run out dur-
inge the capping operation, This thin wall
of solder hetween the plass tube and
mwetal cap also serves as a cement so that
it is imipossible 10 pall the metal caps
off Trom the tubes. The difference in
the coefficient of expansion of the plass
tube and brass eap also serves to aid
thizs actinn.

The resistors are then inspericd aml
any exeess solder f8 grimmed off aromm)
the glazs, An iapection & also msle
to insure that the paper element Lsﬂpmp-
erly centered in the glass tube and that
the cips ore on straight. A fnnl rests-
tance measorement 15 made and the re-
gisfors sorted according to their valees,
It has been Tosnd fmore frractical 1o e
an operator g tray Full of reststoes of
various values and require that-she res
each oot and sort them out, rather than
keep the various sizes separate and have
an operator test all resistors of oné value,
The latter method would be & tempea-
tion for her to ship through a hatch of
resistors without testing them since the
readings wovld ll be practically the same
and the work monotonons.:

When the final test has been comnlered,
the paper labels havinT the resistnce
values turked on them, are pasted on
the glass tubes and the finished prodocts
packed for shipment.

In measuring the resistances, a definite
and  ponstant yolinge, vided hy a
hank of Mo, § Ex dy coells, e
applied fo the resistor and® the curesnt
fowdngr throogh it 8 measored hy o sensf-
five microammeter calibrated to rend
direetly in megohms, - These meters aie
calibirated daily by comparisnn with 3
stanefard,  The meter used for the fret
measurement when the hrushing opera-
Hon i performed is checked every ten
minutes by making op twenty eamplete
resistors of different sizes and mensuring
their valnes with the final test meter. Tn
this way a check is obtained on the meter,
and the factory superintendent also
knows exactly whit 15 heine turned ot
Ao thot any troubles become apparent ot
DM

Back Tssues of Radio Engineering

Tanwnry—Tuskn Superdvne, d-tube Mina
trol, oscillating wavenetes,

February—75-tube aupor-heterodyinn
Cockaday Reesiver,

Mareh-fApril—Pariable tuaed B, F s
I-tlEr!'.' LW 199, jiibes. Harknesas alizull far
Diode or erystal detegiar

Map—lmprornd Rasls reflax, the poos
scoessful  1-pube fecaiver ever baoilt, 100«
metar Sodisn recesver,

Jene—3adion reflex set uaing V- 1—
A amplifier, the Bestome V-&0, tuning Alier
for euiting owi Hierferends,

July—Resistunce coupled amalifier, Taals

net,

lor the rmdis model dhap,
-u::il'l...lr.

Ampuale=Construction of 4iube MNo-Loss
regendraiive  receiver, Description of  ithe
Boontun fight four recwiver, The R-AR 1a-
emivang eiroudlt,

Seplember—Our ol prinl

Cetobier—lmproved design for Acme 4-
bube reflex, Effective losees |n inductances,
Crnatruction of Haymes awdie amplifier, B,
M. 5. type super-heteradyne, Uss of eryaial-
leging Inequer.

November—Browning:-Dvake st for 200-
A twhes, DHo-custisige in mdio, mansfastur
ing, Aasembly of the Mefoo B F, receiver.
Tonls for the radic shop, Croaley Trirdys
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4

The Lutes ars sperating am @ Babkies @, and

ould Umipnwer & run frem 100, A G

Our Interpretation of the

Cotton Super-Hﬂterndyue

Far l.

Hepe e o Supee-iHeterdyvoe that actually performs as yon

liawis u]h-p'l.'-l. 1|:'|:'|1;-.|:11:-|j., i 1'\]’|llllii\'l'|'l.' Ileﬂi.l:rrlt'l:t !'iIJ].:II-"l (11 'I-'«'“I'il-

TONSIDERING the possibilities of
the super-beterodyne (ype ciromt,
il im iu'_]_u_-I:.IjU,: to lienr sn o inmily TEports
copeerning the faflure of sets using toe
evilem ol reception.  Por the very ex-
tremme 0 losig distance work, the sapee-
hieterodyne shold Lie supericr 1o ull oaliet
circuits.  Moreover, with the new reduoc-
Bon m the price. of both K, C. A, and
De Forest tubes, the super has been
brought within the resources of many
who felt that fifty dolsrs’ worth of
tubes put the super-hetoradyne out of the
(Ao,

The real troable with this system is
ot in the system or the circuit itself but
in the applicatiom of i O course, the
Uliradyne has been highly =occessful,

but that does tot enploy the straight
supet civenit, The Silver-Marshall type
has Eeen very popular hocnise of its siin-
phcity and. a8 previousfy reporfed, ex-
ceptionally fise worl has been done with
it. The more elabomte super sets, how-
ever, lave not generally met the expecta-
tionis of those who budle them. Fracti-
cally all this cun be traced to the design
of the super-heterodyne  transformers.
In other words, the trouble lms oot heen
with the cireuit but with the manner in
which it has been employed.

[k Cotton, probably the best known
practicn] radio man in New England,
who gave us the type 5300 DX réceiver
& year agn, & responsible for the general
desten of what is now colled the Cogton

1ar
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super-heterodyne, an cight-tabe outfit,
biit around the transformers manofsc-
tured by the Simaon Electric Company.
The long wave transformers themselves,
for which Professor Bowles is chiefly re-
spoamsthle, are made with  helical-wogimnd
coily,  The dezipn oi the transformiers,
tugether  with the advamtages of the
helical winding method, provide excep-
tiomally high amplification in the iner-
mediste stages, a point where most Jong
wave trunsformers fall down badly.

There are three special design prob-
lems fnvolved in this type of equipment,
the fArst tube should be sufficiently re
generative to provide a omximom re-
sponse withoot being eritical in operation
and should be sufficiently simple m de-
sign to reduce the tendency to opernte on
harmonics ; the aseillator must be as free
from hnrmonics - as possible, with 2 cor-
rect method of coupling to the receiving
cireuit so as o full advantage of
the heterndvne effect; the filter and long
wave transformers mist be designed with
u correct bafince of tuning sharpness
and amplification facter, Perhaps more
mmportant than all theae points, however,
i the accurale matching of the flter and
long wave transformers.  The Samson
types ore motehed 0 1712 Klo-cyole

In addition, the mechanical design of
the complete set. must be right or the
best parts and circuit will be unavailing.
You will notice that in this set, for ex-
ample, the grid leads between the trans-
formers are only Y4-in. long. In fact
there is prohably not more than half the
number of feet of wire used for connec
Homs in this outhit as in most receiving
SELE,

It is interesting to note that one of
the most important factors which makes
possible the compaciness and neatness of
the receiving set o the use of Wirit {or
connections,  With Il!:n'_'l.' bas har
wotzld he almost impoasibile to carey out
the wiring as it is done on this sct.
Wirit, however, ts small and Heht enough
g0 that it gan be bent easily into the
exact forms necessary, wet it is gufhi-
ciently rtigid 1o hold its shape. More-
over, bis bar i35 rather danperous to use
un equipment of this sort because oom-
siderable fexibihty is required in order
o relieve straime which bus har would

Pt upasn the soldered connections. Those
who have had experisnce with super-
heterodynes already know what it medans
to shoot frouble on an open circur,

Motes Special data on the results obs-
Onthe  pyined with this -set will be
{hpanralinn

given in the second pars, T
15 sufhcient to say ar this point that this
autht really doea do the things that we
all expect of & super-heterodyne.  Dur-
inp the Transatlantic tests many super-
beterndyne owners were greatly disa
pointed to find that they were not ahle
to do as well a5 others who were using
the old thres-cireuit repencrative re-
ceiver with a two-stage audio amplifier
The Cotton super-heterodyne, however,
in & number of instances, was able to
bring in Transatlantic stations in locali-
ties where all gther receiving sets failed.
In the matter of operation, thiz outfit
15 25 easy or cazicr to handle than a one-
tube regenerative sor. OF the seven con-
treds on the fromt pasel, five are per-
manestly adjusted when the outfit is first

put in operation.  Alter that, all the tun-
ing is with the two Univernier
controls on the variable condensera

With- any particular loop, the set can be
cahibrated or logged, making it possible
o tune instantly to the wavelength of
any trunsmitter after the settings have
been ance taken down,

It may seem, at first thought, as if
thiz is n very complicated set to assem-
ble and aperate bul the design has been
worked out so carefully that, if the step-
by-step assembly instructions are fol-
lowed theaigh, there 15 nob a chanee of
making a #ingle error in the assembl
worl, Half an hour's operation will
show you all vou need to know about the
nperation and, at the same time, that
half hour will sell you thoroaghly on the
advantages of o well designed super set,

L addition te the parts required for
the receiver itzelf, erht TTV201-A or
DV-2 tubes are required, 90 wolts of B
I:I.n'ttEE;. & G-valt A battery, and a 484.
volt C battery, as well as a Toud spealker,
A collapsible loop, such as the Marion
type, 1= recommended or, for a more at-
tractive appearance, the new  self-sup-
Eon‘um Carter loap.  Eoth these types

ave a center m]:: a5 required for this
type of ciremit, Mo cabinet i3 shown i
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the accompanying illustrations s that
depends upon the individual fastes of the
W IIET.

The storage hattery shoul] provide
ax vols, with. g capacity of about 120
'|r||;:-cr|-'|1|'|||.r-\. The Ei'.rﬂ_-.-rtud:- type i
surimbie [or this puerpose. T you s
ol wWRIEL (0 i i -«:'||.1r.1'.|.-' 1'|I|11'k:n't. |||I:
fevidt Gaotdd Unipower A is very good
#% i hag a bauilt-in Balkite charger and
cant be left foating on' the line so that
it will alwmys be fully charged. The &
battery can b pmie op of twe Ko 770

sttuted without seciously upsetting the
mechanical design and the operation.

In additon to the ilerms  mendiomed
ubove, we userd one open and two doulle
crrcwid. Carter jacks, two S-megohin and
o DRE-megobing Daven gridieaks  with
moantinges, two (B0 mid, ope LU
mifal.. . und . pwo  DUEES  meicl. Drabelier
Micadoss, cight Eby or Marshall-erkes
binding ‘posts, throe lengths of Moo 7
Mitchell-Rand  varnished tubing, one
2. Acruratone theosts dial, one 400
ahm Poeent potentimmeter, three 20-ohm

Fig: B¢

Fartly diss to the mecharizal deslgn which reduses Uhe dength of the leads, and

partly DEcause of thasr EFFaRQaEEeny. ¥ery IFEEls weiFibsl CHF [O=2 =pET.

Eveready bameries, the large size built
for multi-tube sets of ths sort. As
alternstives,  fhe Balkite B, operating
direetly from 110 volts Al O 48 sug
gested or the Gould Uwmipower B of
)yl This ml=o has o lailt-in Ballote
charger, making a complele whit.

Stanalnrd | he fromt paned for this super-
Paria heterodvns 15 28 ins.  lomg
Hegmired 7 jps. wide, aod 3/06 m,

thick, with u base panel 27 ins. long,
7 ims wiske, and 3716 in. thick. This
should be of black or mohopatiy For
paca o Celoron.  There are fwo ter
minal strips, which can be cut from scrap
mnterial, shont 33q.inz. long, 34 in wide
and 3/16 in. thick. The key items on
this aufit are the Samson filter and long
wave transformens and the cowpler, the
Benjamin sockets, Chelten Midget con
denser, Cardwell condensers, Dubitier
bv-pass condensers, and Benpamin paned
support brackels.  Altho it is advisable
to use the same parts that are shown
thronghout, the other gems-can he sub

Preetl rheostals, Sameon 1 o Goand 1 o
& .|||.l|:|ll HeTRs | TIMErS, & "|I||.:L“'l|"|': 'FI-|!II2H-'II!
lock switch and two Walbert Univerniet
controls for the variable condensers:  In
alehition to the serewd and solderig lugs,
pwo M nickeled angle hrackets, four
coil mountng pillars, and fwo panel 2up-
port pillars were reguired,

Eieiling Brcnese of the space requived,
The drawings ame not given here
Prils

for the lnyont of - the fremet il
fulse panels, Al they are shown ot el
seibe in the tvpe 7200 blue prines. Fe
capse of the large number of holes e
guired on (he base ganel, it 35 advizable
to Tasten the hloe prints frnly o the
puniel and mack through - the centers of
the hobes with an automatic center panch
Thiz 15 mifer than 16 take the dimensiond
for the dmwings and then lay them oot
an the panels. Moreover, il is #1sy (0
check op 1o muoke zore thot esch hole
has been mdicutwidl because the punch
mierls show on the prints,

Mahopany panels are wsially ki with
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ek, |lgaking dows on iha

Fig. 3  Lefi mand hait of ghe o

fuibe ganal, The Wires are shown as

thay were in IRE erigins] ast,
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Fipg- & @icture wirlng diagram o bha right masd Rall
i3 thiy ars destrlesd Im tH
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the polish finish altho they can e made
dull by rubbing them Hghtly with No, 0
safidpaper and oil.  Care must be taken
in this work or the design of the grain
will be sanded off, RBinck panels. how-
ever, are sHll the moest papobar, ether
eraine] of mibished,
Vasemubly  Tle imponanee of fellowing
Amel the asserilly instructions in
Wiring the order giver) and the neces-
sity for caretul and neat workmanship
cnnnot be sigessed tow atrongly.  Adth
somewhiad  complicated in  appearance,
this set has heen designed in sueh a way
that it can be pot together withont any
diffioulty Lot it is imperative, particutarly
for the novice, to be guided by the step-
by -step instructons, Figs, 3 and 4 show
the wiring as it was done on the original
set.  Wikerever o pomber is shown a
conmectivon st b faade

1. Moum the cight Bespamin sockets
an the base pmnel. e sure that the lerns.
inals - are in the pos#iions shown fi the
picture wiring diagram.  Use $4-in. 6-32
R sevews and nmts, Sockets X and Y
come over the 1.0 mid by-pass con-
densers.  Therefore, it is necetsary o
couneersink  the holes for  the  frone
mannting screws o these two sockets a
the under side of the panel, sufficiently
%0 thai the nuts are flugh with the sor-
face. The serews wiust be cut off ako
in order that they will not interfere with
the comdemsers. Mount the filter and
intermediate transformers, The filter is
the left hand transformer, looking
the sed irom the froal

2 Connext | 1o 2. 1 s the G post on
the filker and 2 the (3 pest on the ad-
iscent socket. Compect 3 to 4. 3 s the
P post on the socket and 4 the P post on
the ndjncent I, F, transformer,  Connect
5, the G on the 1. F, transformer, to
G, the (¢ post on the adjscent socket.
Uotinect 7, the P post on the socket, 1o
A, the P post on the adjacent 1. F. trans-
former. Connect 9, the G post on the
[. F. trunsformer, to 1} the G post on
the adjacent socket, Connect 11, the P
post on the socket, to 12, the P post on
the adjacent transformer,

3 Mount the twa LD mid Dubilier

~pass condensers on the under wide
of the tibe panel. nsing in 312 R H

screws and nus, Fasten ome of the
Daven pridleak mountings on the tube
panel just in front of the filter trans-
former, Use a' $-in. 6532 RH. serew
and nut,

4. Contiect 13 to (14, 13 is the left
hand terminal of the gridieak mounting,
anel 14 the plus terminnl on socker X,
This wire shoull he run through 3 hole
i the tube panel and straight down,
paraliel tw the rear edge of the panel,
until # comes opposite the hole i the
panel through which it goes up 1o be
soldered on the socket terminal, Con-
tect 15 to 16, 15 is the connection o
wire 13 w 14, and 16 the plus term-
mal o the. sbcket. Connect 17 o 18
17 i a connection made to wire 13 to
14 and 18 a lug on the 1.0 mid, con-
denser ander socket X, Connect 19, the
mings post of the left hand rear socket,
to ), the right hand g of the righe
hand 1.0 mfcl. condenser.  Connect 21,
the minms post oo the second froot
socket, from the left fo 22, on wire 19
to 20, This must be {nsalated with MR
tubing where it passes over wire 13 o
L4 Connect 23, the aomos post of the
next socket at the femr, to 24 8 con-
mection on wire 19 40 200 Conpect 25,
the minws post on the next socker, to
26, on wire 19 w20 Connect 27, the
minis post of the fromt socket, on the
lett 06 28 o lug on a %-in. 6-32 RH.
serew pat thro the tube panel aml
held by m mut; iz on the umler
side of the panel, Conmect 29, o lug on
the upper side of the panel, to 30, the
minus terminal of the X socket

5. Fasten a Daven gridieak monnting,
sy @ 3-in. 6-32 BH, screw and mo,
heside the right hand 1. F. transformer.

6, Commect 31, a lug on the pridicak
mounting, to 32, the G post on the X
ket lder ane lug of a (0005 mid
Micadon to a Tug on the G post of the
right hand [. F. transformer, making
connection 33 and conmect the top hag of
the condenser, M, o 31, Connect 35
on the left hand gridlesk mounting, w
35 the G opost on the lower left and
socket,

7. Tighten the comtacts from the
Chelten Midget condenser in the position
shown in the pictore wiring dagram
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and, with the cowdenser résting on ' the
tube Eu:nr.'l. in the position shown, con
pect 37, the stitor terminal, o 38, the
P post om the filer. Connect 37 also to
12 the P post on the socket,  This wine
must be run close 0 the afper suriace
of the tube panel.

B The loog hinding posts ane moibed
on & Formica steip' 354 ins, Tong, 34-in
wide, and A/ 164n, thick, At the ex-
fremeties - ure holes for the modmtig
derews 208 s apart, | Choothe Cardwell
conidensscs VAL will fini two holes, the
ssme distnoce apast, on the rear sl

ind dinl oo 1t slte et do oot leave these
knobs o’ place as they may hecome
seratcled during the assembly  work.
Mount the oscillator coupler on the frong
pane] using Y5-n. 6-32 FEL serews and
nutr. e eure that the three adjacent
terminals ot the end of the ubs are up-
ward, amd put o soldering lug on the Tefi
hand siTew hl!-]||i1'|:.l{ the coupler o the
front panel.  Put a lug. pointing to the
feft, vnder $he hext of the rear lower
balt  helding the rear end plate of the
left hand Cardwell Condenser to the
connecting god.  This 12 terminal 15,

Fig, 5 By following the step-hyadep II'I'lI:I'ui!I:IﬂTI ihe wirirg can b dans As neatly as in
ithis &l

kit Pt A K.
thepugl these holes, from the tnabile gl
and turn of o them two ool HAROIT
piltara, These support the binding post
strip,  Pot-thres Eby bandimg posts on
ihe sieip, the bower two with lugs. potni-
ing to the right, and the upper post with
a lug poimbing wpwird, Mownt the stryjp
onn the col sopport pilless with S,
6-32 RH, ecrews.  Poroa log . on the
upper screw between the strip and the
poat, and the solder this Ing to the fug
on the upper Tinding post 5o that (he
connection s moade from the post to the
end plate of the condenser, This eon-
gecton ks mol nuamlered Moumt this
condenser on the left end of the froo
pamed i the positon shown. Put the
nivenier knol and dinl in place tem-
porarily to make sure that it fits: soeghy
Mount the other wiriable condenser at
the center of the el and test the knob

B-his ACTES

Put g laye '|'-c:-|11.|i|1H to the :’IH|I| an the
serew  holiing the hxed plites fo the
lower fnsnlating steip. This looks Tike
the upper strip in the picture wiring
'Ei""'i-'r“'" but i s actunliy oo ihe kower
stpip,  Put o lop on the right hand con
denser in & posiion  cocresponiding o
thal of termima] 105, Thiz lug should
pofnt deown, and put o fug on the acrew
heddinge the fixed plates to the opper
fasplating sirip to make lerninal 103.

0. Fasten the Benpomin suppart limc-
feets o the Tront panel usimg b4-in. 6-32
FH. screws and niots and to the bose
el with 35-ip. B.H. screws andd s
In addition, put on the two small angle
biencleets whiclh hold the two pancls to
gether at the oenter Lise $4am, 632
FH. serews theough the front panel
anel -in, 632 RH. screws through
the tube panel

iTo be roucloded im the April lsane)



I\_d_'_.-l

Fel: 1 The Nulabaratoriss s & sanpes
Ehafy 10 eperain the varnler

NE OF the best answers o those

who speak disparaging about our
efforts to moke tuning sliarper by reduc
mg losses in tuning circuits &0 the in-
creased demand {or vernder controls. It
seems &4 il our circaits most e oeoe
efficient beeause, unquestionably,  thiey
do require mmre accurnte il j skt
than was the case two or thres years

Figa | j.“lJH'.TiIH'E the miechanism e
played on the X-Laborstory comsdenser,
This is an excellent mechanicnl joh, mod
andy becanse the arrampemenst s very

Fig: 2. The Agceraluce
has tes K@ohs, one op
witleh tme dial s meunt.
od;, Pae rough  aeteings,
and g Emallar ang whkeh,
warking through gears
amd a4 Prictiom gise. pro.
wilhém am-80 te § rediatisn

compact and neatly worked oot, bt be-
euuse the gears are mounted om ailjust-
ihle hearings with spring tension to tuke
up all the hacl-lash between (he [ty B
The plates are contriolled by the Iarge
knob nnd dial, with 3 frictim AFTROE:
ment permitting thern to tien indepen.
dently of M vernier penrs, or by & sl
kol ut the  [rone working o o shoft
pssing through the main shaft to e
gears at the cear, Yoo will see that n
eover 15 provided 1o keep out te et

Tn Fir. 2 e same e fe efiplnyed
Hi @ differmd way,  The Acetratins
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Some Details of the Popular
Vernier Controls

Showing the methods worked out by
various mumufacturers for meeting the
demand for more aeeurate adjustments
on the tuning controle

Here &5 a

range of choice from high and low
ritio knobs o the vernier moonted on
the condenser itaell.

dial has a lorge knob fastened to the dial
anil held 10 the condenser shat Iy =
bughing amil set serew. On the Iish-
ing thete is mounted  glse a gear and
apring washer which has 8 cork fm
When the snmll kool & tormed, it fpers
ates. B trabn of gears copsing the lrge
knidh amed dfinl to tom slowdy while the
rpring washer and genr temsine shition-
ary, held o plaee by the fricton eon-
tact with the instrument panel.  When

the large lkimb i tuened, hrowever, 1he
sprtng washer tovolves mpainse ple paanel,

The vernier, made by

Velve the

National Comgany, 1= an interssting me-
chanical job, The detsils are given in
Fig. 3. There i5 o penr box of stnfie]
brass fastened by serews o the front
rf e panel, AL {he cenler mre two
cancentrie shafts; 46 ooe of which the
ksl s fastens! T 5 201 =erew, anid e
thie tber, § Viadame and set serew which
g over the end of o condenser shafl
bebiindd the panel,  On the fromt shafe s
fastened n small hrass dise held firmly
agaiisl - three Hacp  of the same size
which rin agamst the inner rim of the
reir bosx.  ‘1he three discs Tom o heas.
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ings which are fastened (o a larger rug
VWhen the phaft is turped, it cavses the
three discs o rotate and thew, operst-
ing against the rin of the e box, make
the center ring and bushing rewalve
stamping shown  just Below the
gear bhax  fits over the mechamsm o
keep the dust put.  When the devier s
masembiled, the din]l s fnstened o place
by serews theeaded inlo the beanmgs of
the three brass disce, . Fimally, the knob
is secured o the cenier shaf.  There:
forg, when fhe knob iz mened che dial
i rolated slowly, the reduction b ghis

Fig- 4 Ths frant
af thg Phanls cxll-
orating din
B wiew of 1
wlde bilow, i

AOBLEFR 1o Eeblebe
& pgewred  wernler
anak

5 the armanpement {or recording scttings
for various stattons.  Becavse of the sif-
ver fimsh, seltings can be noted in pen-
cil wmd Jater rulibed of iF pecessary.
Fig., 5 shows the Univermer, made
by the Walbert Manufacturing Com-
[rany Abave = a [rmont veew of the
gesembibel chal, The dhal has g eenter
hole to At over the condepser shaft atd
pnother Tole theoagh which the pin on
the lower side of the gear disc passes info
a hode in the panel.  Thuos the dial i
Iedd inn place and fhe bakelite gear disc &5
prevenicd  from revolving:  When  the

F g 1. Frietlon
dincs are wiwwd for
the Velvet Varmler
Im place of pears,
Thin prevants Bny
o e & W& dd: The
Wnob feirds  Badee
pEndantly of the
dinl. The redus:
tlom raile s @p
profimately 5 ia 1

d

device beimg approximntely 3w 1.

At the left of Fig., 4 the Phenix
[liravernier is shown, with a wiew of
the ‘rear just below. Thiz is a - simple
anid wvery aftractive dial. The dial is
fixed fo the fromi panel by means of
two screws.  The cemier of the dial
sarves as a beanng for the beshing which
iz" seenred 4o the condenzer shaft by a
sef screw and also for the ring which
haa teeth on the inside. At the
bottom of the dial &x a small keob earey-
ing a gear which works against the testh
in the ring, This gives a reduction of
0o 1. A special festure of fhis dial

pear Hae 33 pul in plce, the bushing ot
the cepter is put over the condesser
shit mnd the pine slipped  through - the
hole in the dinl and inio the hole e the
parel.  Then the set serew in e bush-
ing is tghtened. The knob is fastened
to the shaft, of which the bushing 15 a
part, by a screw at the center, bt the
lemsish i3 meot held to the shafe. Howewer,
there B a gear at the center 'of the knoh
operating the large off-set gear which
carries 3 small gear operating, in turn,
mnother large pear fasiened to the shafi,
it this way providing s reduction of 12
e 1.



ANewMethod Molding Bakelite

The Terkelsen press overcomes e Lmdtations of meelionieal

types by msimg live pressire

MONC: the oy mchines e de-
Jﬁ '.'il'l:'i 'l"a'-'lil']'. |‘||'|.'|'I' I‘ll"'\-:";|| ||-_:l.d_:i|||_|-|:||
alotig with the growth of the vudio Tasi-
i5 the “Terkelsen spripy peess {or
molding articles from Bakelite and eom-
position,  This machkine & of particolar
thferest 1 r.'|||i|| concertis whn L
o fn manifactire their squipment
entirely in ther owm plants for,. while
the - Gimiline hydranlic presses require Bl
elabornte irstallation of pumps and ac-
ewtmulutory drrnnged with o complicated
system of piping and valves, the spring
press 18 sellContnined unlt swhich ean
oe st up-anywhere in the factory

I'he ddea of the mechanicn] moldiong
Cicher types have heen
designed i the past, but they huve not
boetr sineveseful bocanse they did not pro-
vide for comtinuons or follow-op pres-
i, ench s b8 obiained fo-the hydeaulic
frress. Ihe sperel of the Teekelsen e
s tn the wee of fonr W fml _:.[u.-i“:_:.
bosed] En phe -'_|-"-|I'|I|I\.I-' al the ¥ ¢ af
the macline By applyving ihe predsore
thru the sprisuys, e e presense can be
muaitttnined during the curing procsss.
Whitt fiwee] nn 0 seomi-opiomatic press,
itoenn b hanled e o wemag Apevator
The tanlds et I of chosod eeeisclased,
L S li'.'-fl.{ll {allesi] with |-||,l,-';:_'|l1'_ hrich

" ]
s, o

FHESE

PTEEE- 2 nod T

il etial [is
the press, the aperator grnspE the curved
abety reledse lever on the risght, and tie

steniglit sErtigis [
= M

(L pErale

2
eve o the left

throws i the sooear o b base,  fes
amadly Tty withosil lonet,  miid  he
borenngal aemon fhe tomede wign e e

upper die iock dowtrwnml, Resi '|'|i- kel
apied theest slowds Tor the fons -0

An nutomste repolntor Mirows oo tle
cludelh wlest the eorree
tamed, mllivwimge the motor o o free
Lkl Ths Epwangs  ten, msimiain the
rorrect  pressure, which 'am e set [or
oave to f0EY toms. Hent' for curibs 1s af
(il 1oy fhe ellbs oy stequm pe electTicity
To reletize iHe press, the safety e .i_l
ngain theown' oont, and the starmg Tever
apened.  “Thercupon the springs are let
ont, the upper die block raised, automati-
cally lifting the extractor bar, the wark

FIERSITT 15 HT-

applied theu powerfol cprines

_ the press stopped again
af the foll-open posstion

otchme =
kever on the die hiog

LA |"II_ ik

ke drops the extroctor
bur in plnee, god] the mnlds o reddy far
redonding.

When seed an-o gluin jicess, with hand
l:|H'.'iI.!Il:| miolds, the sineldne e e P
wrihoert !l'!.‘:_'- o} } -\.'||:L||:1-'\-'I'_-' EFOm e b
anither Men timo roquirsd Tor - thids
werrk, Bewevier, as the welghe ofF 1 he molds
is towy gveat (or wismon o Tl

Cheite o nummiber of sl men facteress
are fosw eyeipped-with Terkilson pPresey
-III'I '.:li"' f.l iy iy l,1'||| |54 LEETTIT
ot ther swn il [aiFls

far iHEe sSilres of Eept, This preds (g =

Lnﬂfﬂ
L unlt. carepong Lhie meler am the hase

GO
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EHTORIAL

“a e d weamlerind thing abeut vidw 1=
()il.« vverlasling newness 17 0L asnl oo
e CrbUitil or @ new arstriannenl, il'«_a. Ll
argnimerd.  Foem cotdensers qund oy
Meir slmre.  The polizh ey have wotn
off the Towbisss Lypees, L i cveryom
iv Lrightermmg uje lis wils 1o argle [
proagainst their use in mado circuts.

lere at Badio Engineering we are heoy
believers in “lmath in Advertising,” but,
if exaggeration is on the forward side,
wie don't feel so much oppoesed to i, to
Hhasirate: We notified the e bacioro
of a complrle Feceiving set Tl we r_-:r!-.l-.l
pol contionr bo carty their dlveriamg
ecavse we  consigered  the advertismg
patisleaing, masinich &8 1t was peierred
i as @ Cone dial set” when o s tuned b
2 kel and dhal and g small ook, just as
i a2 Newtpodyoe Tad wo ool s con-
densers it 8 single shalt, controlled b
a kmob amd dinl, and the third condenses
repfated by aosmall koobe The s
fnctwrers deseribed 3t specifically a= s
..i|1E|_r ﬂ;nl].ﬂ sl whawh this 5 nnt

O the other hand, a tendency 1o exag
serale the ndvaniages of low-lods oon
densers can be over-looked forthere only
2 matter of degree 15 involved. | owelods
condensers  will  iwreaze e signal
stremgth and sharpoess of momg 10 they
are used to replace types in whach Tairly
large bocses are presenl. Al all evends,

147

logs elimipated, even & small oas,
iz 8 ahead, Moreover, st men
didn't think sericusly abont losses i in-
ductances  undil  condensers came it
suich prominenee

[is eleis womnction, wie woncae B0 08 wos
n eomcdence thar an excellenl arlicle
was published on Lhis subject, peinting
out the far gremter importance of redwe-
ing loeses in coals, noa cubrent magazne
which cammied 3 picture of o =pider web
eoil on the cover, The spider web coil,
as has bheen pointed owt previogsiv, s
mitch lesa efficient than a single-Tayer ool
om a tube.  We don’t niind 3 other puh-
Fealsans copy anr petare wicmng diagriam
meline] ol showing connectione for, i
pubdialing msagaaines as well as any other
I.;'|||r| af ||II!'iiI1I.'.'|-'-. thee Lsesl fniiin 1= thic one
whes chinks  fasiest, bt we can't belp
wwishing 1hat |'|'.;|g.1.?i1||'1 ol e more
fowtapstenn in technical mailers

il oqee abenld 1wsl he ros critical ol
what i= fommed i tadio magseines, Mo
paller leew sincere or low carelnl a man
menn fio, o witl e dlisersified apanions,
i comafletiog s ol apgersact, aned
il wde pangge o nuliciilaal ] spreaal
l-I,|=‘|_l\.|'|'|la. |||l.r'l'|'|| LLA] -I'Iil'\. ||I|¢I'\l'|""f|5_ il 'i‘\
prosaihile Lo take oo seeption o almnst any-
i lo fawel, 01 sosetanes  Seenis
danperogs ta think oo hard aboal aoe
thing for fear of forgeiting something
clise, s idivated by a recent aceount of
the hagh effciency of mechanical recti-
hers or |'1'.'|r|:i|||; sEemaEe |.'|.111r'r'i|.'--.. Flie
apry was spemiid as Der st went, bl
ihe writer romsidered anly the electrics
efhcienee. iorpeting mechanicnl limiln-
pivmee ool thia v whiche in the apien of
pmugy, alfset ihe elecirical advaniages over
lube and chemical rectifiers,

Thags the joboof westing atoul cadin .
a mmalter of blundering along, which o
vites een e pursnmg perseiml v
Tihs, CTEAIINE eonireeTay Lwranig  1iom-
caimmiareal alsonk r'.'l"r_l.l||il'|ﬂﬁl'. whiseh iz ned
conspuctive s or keeping e the things
that are surely cight wivd averdimg those
ihat nwy wnl b ahe daerest conree Do
all eoncerned.

Unfortinately, the anly way to be en-
sirely safe [rom CriEiEm 38 LG Wrile
nothing, bot then we would have v
IERERT T

M. B. Sveeeees, Fdior,



Commercial Tvpe

Sets and Cirvuits

Fig. 1.
A thim e deaign WwhioTh alsa

I'hd ouler gppearance of the Uitradyme nas bean
Inperparatas mperiant changes

impraeed groeathy
ifmide

The Phenix Ultradyne

A mudification of the Super-Heterodyne cireuit which, becanse of
ite pange and sharpnese, has been very popular amang set hilders

HE theory af  the arigbml desgn

for the l,'flr.'|:1:,':1r cirenit has been
descrilsed] . detml pr!l.lel:I!]}' bt Elaeee
e & mamber of pew feastures about the
Model L2 which make the new type much
improved: both ss  to operntion. and
NPpearamCe.

You will notice from the front view
that the variable condensers e equipped
with the Uliravernier controls, provids
jnp not ooly close seitbgs Tor the con-
densers but an armpgerent for loggmg
VRCTaLE slations on the dinks (i the
apper half of the diuls are three rings
with cosresponding  indicators on  the
poirdler.  Therelore, even tha sengions
very hear together, they can be
marked by using different rings,  Still
a Tl section will e foend “on - the
lower hall of the dinl.  The silver hnish
is just rough enough to mke pendl mark-

e

ings readily, awd the finish  pevemanent
encigh 5o that the morkings kan he
it

In place of the large and rather
awkward ooils with which these sefs
were previously egquipped, spiderweb
ndnctances are now provided.  There

are threr units, the antenna coupling cotl,
oveiflator cotl, and variable conpling coil
The secondary of the anténnu coupling
erdl 18 antomatically eonnectied to the
grid of the first tube when the Inop pug
T pomory 6f  thiz unil

e Frrmoyed T

gies o the anlennn ool ;.,'rlll.l'-ld |Ii-||'-|l1l'.\I
posts,  When the antennn plug s in-
serted, the secondary i disconmected anrl
the loop cut in in Hs place.  Thiz i=-2
decided] advantage particularly  for long
ilistance reception, The tummg s just
s sharp when the antenns and ground
iire s @i with the |'5HIEF

It was found that the efhciency ol
[ Mradyne could be increscd by using
adiistable coupling for the oacillnior
gmt.  This is ala of spiderwel design
arranged for 45-degree angle mounting
Ti prevent ] |'.:|'|.=u'i1'.' effects, the

Tild

pioflp are shielded with o eircular disc,
grovindel 1o the flament circiit.  Two
ather spiderwel eoils  make up  the

cacillator mductance,
The repular Ultradyne Kt contanis
three inductance units just described, 2

filter ‘type’ Ulroformer; three  ioter-
mpdliate Utiraformers, and {oor manthed
fwl” comdensers, o nddition 1o these

items there are required tweo 00005 mfd,
Hammarfund  suriable condensers, wo
Ultrnvernier knobe and  dils, couples
and potentiometer knobs, eight Na-All
vocunin fube sockets, a Pacent potents
pmeter, eight 1A Amperites, two double
circuit jocks, double-circuit and single.
cirenit  Alament control  jacks, Cuther-
Hammer filument switeh, two Thordar
sen amphifying transformers, a varshbie
gridleak, =even binding posts, g @ LB RL]
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lﬂ"nr.kiug Data on Eli-l'lﬂddl'd Radio Products

Data Sheet No. 6

41, PACENT IMPROVED AUDIO-
FoRMER N, 36:  This aidio frans-
former has & ratio of 352 w 1 and may
b wsed in esber the Girst or second stage
of avdio amplification. 1 is designed to
rive a hiph degree of amplification aver
the entire audin frequency range.  Both
-.u'lrli.-rinl; lil1;.'|. aned hinding posts are wia-
vitledl for conmeciion, and are focated vear
the bottom, so that the wising is kept
rlose to the baseboard of the scl. “The
case 15 of brads with a satin vickel finizh,
warl is pronnded 10 the core,

42 TRI-JACK:; The Tri-Jack can
be used either as a cingle or donble ai-
cuil jack, The springs, eiticely enclosed
it il hakelite case, are connected to the
futit erminals at the rear o Tis very @mall
size mukes b convement T mmoy sels
where very Litthe space 35 avatlable  Ooe
hole :ﬁﬁ i, diameler (s ||.--.|'.Lir-r.~d far

s,

43. CARTER |MP BATTERY
SWITEH: This A batlery snap switeld
i extremely amall, a4l weatnts o0 F 000G
s, hote dritled a0 the ek, A silvered
name plate and pointer are provided o
show when the battery is on or off. Two
pickeled binding  pests e pravided  at
the rear for gopnection,

o THEIARMES GRIBEE SR This
gridleak is of the cartridge type, and
fits 1 =tamedard aized pridieak sountings,
The resisianes elemient 18 ciniosed &
Imbeeline vase Bital with two cone-<lapd
wickeled Triass end pieces.  Two solder-
g bngs are al=o provided for commeetioe,
Broas moade inn varions Tesistanees.

5 DAVEN FINER COXDENSER
MOUNTING N0y 320 This mownting
s om@de fo ke the standazd size looed
micn condensers, e base s of bake
fite, Tibled for strengtly,  The two spring
chips which hald the cotdenser are of
nickeled brass. 1t can Go mounted with
a screw passing theomph the center nxbun-
mg hole.

I, DAVEN RESISTANCE
SPOTE S TENG M0 500 The mounting

% '!'-"'ih!"""l to ke fghlar resistinee

LE

untis of standacd  lengili.  The spcing
clipe arc bemr over on the hakelite base
to prevent them from fuesing aroond. A
mownting lsole s provided ar the center.

47, FILEGSTAT: This cheostat ean
be. adjosted o any resistance from © to
A0 shms by terming che knob. Thiz [ea-
ture, sl the farct that il gives very Ane
veriier confrol, niakes it switalle for all
tvpes of tubes, The resistance element
patisists ol @ very finely divided metallic
]ﬁ.rwd::, qard the constrzetion 15 sieh Ulaat
the  rheostal aheolutely  non-micro-
phuonic.  Fatmestock spring olips are fur-
pishedd Tor connection, The theestal ean
e obiaised either plain or with a battery
switch which mounts en the front panel
p= =hown in the drawing.

4. P UK RHEQOSTAT: ‘The
drawing shows the main dimensions of
thiz rheostat, 1t 35 constructed of bake-
e thronghout and has twe termninals
=t the rear Either one hole mgunting or
wrow dponnting can be used. For e
former o G4 i hole must be drilled
ihe l||1.|1r| The copiract arm s of I,||'|ian
desigrn, preing a very smoadh mwevement.
The knob has both an idex nwrk and a
direction arrow engraved o af for the
convemenes of e L E R

o MARCO NELTTRALIZING
CONDENERR S This 55 very effcient
and wsefl variable condenzer of ow
enpacity. 1L Tems 1wo stabouey and twe
movable semi-ciicular plates of nickeled
brass. Hinding juels are prowided  Tor
vonmection.  Thie eufiee g 3 tsoneled
on A Formca sigip, and owanting is ac-
complished by drillivg a S50 e hiole in
e patiel.

0 DAVEN HESISTO-U0OUPLER.
N, 4l This woe is alinest Dndispens
alde in resistance-coupled amplificrs as i
holds the two resiators wod fied conden-
ser necessaty ioc wacl stage =0 -codn-
pactly. The connection belween the 0
termamal o wne eondenser cligr wied that
bt weeest the B terodoal and the oter chp
is already made by Lrass o strips ander
e babehite boss

15



& mEw bppe of receiver squipped wifl Summil forsidel ooiie

HE Radic Corporation, apparently

s no monopoly on palent swith
The Pacent Electric Uongmny i taking
action ngainst a ntarnbier of ootbcernd whi
are munufacturny jelephone plga. Mbea,
the Central Ridin ]_.'1‘!--r.l. iriek  hinve
brought suit against an alleged miringer
of thelr patenfs on the design of rheo-
stuts und potentiometers, The Carter
Kadin Company, by the way, has heen
pranted i heenze W the Cemiral R
Laboratories

Ansonig, Conm, Jms been chosen [od
the site of a new plont {or the mama
facture of the Mohawk COne-[al set
The Mohawk Electric Corporation s a
Chicago copcern.  They have anmounced
that, in the new plant, fve hoodred sets
a day will be produced. The eapitnliza
tion of the company has been incrensed
fremm STO00000 1o S300,000.

A very interesting circulor i Dbeing
distritated Loy the Hl:ul!ulv Manufactur
ing Company of Dayton, CHilo, deserib-
ing thelr name plites. Two kinds of
labiels  are manafactored by this con-
cern, one employing  very  thin o metl
which can e tastenea] with tacks s
rivets ANl kroeds of |1:.'ia'g‘.|u, sk A1
color, wre embossed on these name plales
The pwmmed types loak Hke fegula
metal Tabels and hold fast on bakelite or
hard rubber as well as wood or flass

Cloite o sumber of radie concerns are
patmg the Meg Thmmeter. inama Dact e

by Juarees Cr Hiddie of Philadelphing Pa.,
for testing the insolition of condensors
and teansformers and the eesiztance of
gridllenks, The ohmmeter s direed real-
'ill:.: T 1hli|.—||-r A LR
impetianl fenture 18 that, iF the testing
fermiinals are shortenid, ax when a short
cirepited conddenser 18 hetnge tested; the
mler 13 in no way injated,

el membes

The Adier-Roval Company. have jies
got antg production on 8 new  loiod
speaker Oof the ailinet type.  Budlt by a
phontgraph  and  shgsical | instesimen
mnnufacturer, it hne pevern]  {enhires
which eonfribute to the  exceptional
qunlity of the tone and prevents over-
lmading or ravettling under heavy boad
The cabinegl d=ell &= & very handsomw
HEJ”

Everyvboxly is wondening what 13 m
side the case of the Bosch Nolmttery
This i3 a B hattery sohetitute for either
plternating or direct emrrent, The m
steament i very simple and attroctive
and the price teasomably low,

The misst conpéete detn on supec-
hegerodyme: acts of yarious Types and de
signE 15 given m "'rh"'.-!.uhlll E!ih'r:r'!. hook
entitled  “The i‘nrhhlr = H etifo-
dyne” “This iE n-hﬂ'] b
Stlver-Marshall, Im:-, S:nur_h Wabas
Avenue, |:11E'l:-i;g.13 Fourtesn  photo-
graphs, two panel patterns, and five dia-
grims are owed o illustrate the data
EJ"-'I'IT



Manufacturers and Designers

Reference Data on

TRANSFORMERS

Phe data presented have been carelully compiled with the assistance of

the manulaviurers represented By removing thesr pazes from the

magizine vou will have o complete reference file on andio, Tadio, and

super-heterodvne transformers,  Mext month this seetion will be devoted
te Theostats, potentiometers. and resistances,

Erla Transformer advantages are
impossible without Erla® costly
construction. unmatched in thn:
e industry, Because Erla sells
an many more transformers
they do not cost you any more

RLA

TRANSFORMERS

ELECTRICAL RESEARCH LABORATORIES, CHICAGO




ONE OF THE
BEST!

You include audio ampli-
hcation in vour radio set
I""-\:'-'-\-"-'JEI" FOORL) WAt "r'l.l!ll:l'l'il::
b opEerale ¥ our
wp-\.'.Jl-:Hr

audio translormen
will give vou valume, but
only a few will give the
paarity of tone combined
with' volume that makes
radio whal you want il to
|_|I- .':'ll'l'.lt'lTI-:'ill 1w o of
thasem,

Buy them by pair!

ILE l1r.-.|| 18

I-I I-l:ll:] .

r'I'IZII'I-

igiiigle

J Pirie:
nilher moidel, $7 000, as
¥ dealir’s

vr lealles givim
vnmplilie I

AMERICAN
TRANSFORMER
COMPANY

Mewark, Now Jerw v

i ul Rranehiiers Bre w

TH
ADVANCE

AUDIO FREQUENCY

TRANSFORMER

volume--clarity
I I-ll .'\'|!".-I nar 'l-' [LITe] I ALY

[ rnmsformer i i) AEnjrimydrnsitl
Both fu desgn and peslermance
Ie i Bighly sficiert anelrennant

rapaptly cometracied of ihe hesi

miirrals  Ghimipohie lin  ger

laymanes i sECUFES & VEEY EHAR

. wf wilwme coupled with a
rlarity wivd uabiiral reprodoeinmi

Ml e i ievslsfin

$4-00

List Priea

DEALER

Aalwmises

W=lie: i

'.'I{ rehuan faminr

eounia em Adeance Lsarnmpesil

ADVANCE
RADIO MFG. CO.,

1420 5. Michigan Ave., Chicago.

ADVAMNCE
HEAD SETS 41 LOUD SPEAKERS $i0

e —_————)
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Masuractunees & Desmyens’ Hererence Dara oy TeamsroRMERS

Shey say~

1

THEY SAY GF THE NEW B FEIL- SENITI:

ipeater clarity aml yoloms.  Amplifeatisn b abwavs =0 maximse i el sage for any: wave-dogt]
Three stapes awln regusscy annipdiicibioe.

Fenslh ampifes el T Rardersans!

2

FTIEY =A% (3F THE KENNELY

nihg Kansedy bome agaility ih superhic fullrmmmibed momically jainy v -u':-'ll_n'.._l.f any. prograin wiklidn 3
ol TP reTane Ha o [ores o dsbnriion,  Far e heooedy b & isescal centrussind T
will anpay e pardy ol beeed 3

Kevmidi giwipidieg nigh Therdoriees !

THEY 5% OF THE MUKDE STUTROTVNE:

e biemr Uhe il sokee sl Ul dialisi Dall il < lenr—5 wrnl

S — Yalipme thon el
WOT e | Betami  slakindi T IR RIS | iy

rriumrknulds  clegrmossy pwt alom
Furdvk wmplifiee aws Thardesidng

4

THEY =AY OF THE ANUDHEWS HERESS AN NI

“EL wEEnrrs ple
[

gl ilesd pmiea
1
willl give atixihing (v

1E briigd bé Elw
P il Lsurremaidgdsii

treenadyae amifdiley il Phordarpanid!

ﬁ’ﬂi&?ﬁ Superioribf Boved!
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i sovg—ilm scls that liave Th

besi walin
Il commiizilie 1

BHuy & Thupdamsun-£garppel s—
Wy trmnelonsens wits & el ol The
tie lried of the leders oand Binkd wenli. Thar
ma will Selighand whtli che ey valome they slehiser
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HHHH o, ifliom yoir widln ETeR
s—ir - [nlluw
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MicHiga i

H wrape drisler ia schl om, yoo ssay cader Droso ue by e
aniEg WiN mnme Imiwresiing hinlletdiin semg Teose Wkt

RFER HET

MASTER Ranyn . o pens THORDARSON_ELECTRIC MANUFACTURING CO.

Fay ths "l 48 WORLIE GLDEST ANT LALGENT EXCLENIVE THANSHISHER MAKERS
T, Himwimm, o RA- Chicage. 75A

Ji wrel rildr

jusding  puifiFdsons

pui e el by

b T

THORARSON

Standard on tbe majority of quality sels

IYVEES AN  PRICES Thardarsan  "Sopr” . Andia
Pregqurmey Transforees 40 e Gk b had in shrea rulina:
Fal. A% AMgel, Bds &0, 8450, Thoedarsan  Poser Arspdify-
frars, yabsermiees are §iE dhie padr. - Thordarsod Lriemsage
Puseer Appllving Traneformer, 360 WD oo latest [T
1 bullerine—ires)
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MasoracTuEErR: & Distonies BOEFERENCE Pats ax s SaioisEns

..#F!-u

Volume and Clarity \“'

with % *_ﬂ...
Kellogg Transformers

il Firsmarey Treeebemmei

& Hadis Freguency Tmnaformer subisble for all seis with whick tunsd raslée e
puancy &8 dosseeil.  Alis wsed for one stage of mdio |reguency astplification uhrad
ot ropenmrabive sels bn prevent pe-rardee
I his firansberm=r makos the construction of « Tl |ru.|.|-‘n:!. sek anm ERay mallsEl
ansiblng best prasible receptinn Wik ih widely varying tvpes ol circults, including
refles,

S 02 Pedse r':l.quclll.'r | ransformer
at your demlera for 32,13 oach.
Ferllagg Audia F'rlll'.ul:l:l.:r Translnrmers are the “sepping
rhnmne "ol madsrn l-l'.r\'hhﬂl'ﬂﬂ'l'l
¥ Clear. noourmis r-l-lg.r-_.ﬁug_“r-u nemiared cwver the enties rangs ol
ihe musical scale
Plainly morkéd, acoessible inrmimals
It is necleimed by 1=st to be the best
S S0 Audio Fregaescey Trasstormear Hano 44 io |
W 502 Aadio Frequency Transformer Hobko 3 to | —
24,50 emch

KELLOGG SWITCHBOARD & SUPPLY CO.
EEdla Megmmy Trarslsmres 1068 WEET ADAMS STHEE[. :H]‘-"nﬂ

EEEnyS T e Study

The Alawiessly clear tones and the
lack of distortion that distinguish
the Pacent Improved Audiformer
are explained by this fact:

It gives uniform high amplifi-
cation over theentire musical

range—vocal or instrumental.
B No distorted peaks.

wade by Phe Rasfin
Hrginmerng and Dies ARl ithe beiter ofase dealers carry
vedopmant Compars fhe FPaceal hﬁ.p-mwrf A pdifnrmar,
af Warhimgten, L

PACENT ELECTRIC COMPAMY, Inc
91 ZGevench Avenue, Mew Yack Ciry

'A'q'.-'hm.n RMinneapolls  Bosics  San Frescisco
L hicm 'Elr.run'l'l.l.l: Philsdedshia 5. Locis
Brarifafy chsondilly  Thearni
Cormadios Livrmices

m:n m L, H. Whhn K o Familian, Cine

g;a'mm IMPROVISE — PACENTIZE ﬁ“@
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KARAS Harmonik Transformers
.'{Em'ff_‘r Do

What all nudio translormers are midvertised 1o do:

Thae is to amplify low, modiom and high audio froguancies
to the seme dogree—and thus sfiminaie distortion,

r-l!f r!"‘“-. rieh, ‘|I"l|"“""l “-""'i"l'l_l quatlity ol rodip teoeption smplifesd by Koras Harmsasiik
hlim 1'TEL!1JEEII':l' ]:nl.nlulu'rnu'r\- in thi wesnly of rndieal IEproveeienls in tronsformer deslan
aee mnlbahied by Karas sngineerse

'_ﬂll‘l‘t‘ arn wiven distimct aoientifis pedsins why Korss Horsonbks ileliver sush s s
prising volmme of navirnl mosies] sowsds ere they are

I Wigh I'ndwotmoe—Dus 1o the muny - (hiomannils & wwirne of wire
e,

2, Large Mron Gore ”ﬁ-rl.ll.; ar shiey patl Tor dhe Tosss o sogmeti
[orew o inflwemce tha seandary wimdings

I VFerv Nigh i"lllli'-l"\l'-'ll r—Ahle e eeevmiiimibite ALL T e s s
of all umplifier galses—at all [Emjmririns,
L Contraflsd Aip Cap--Tnemring high omplifiesiion sl e low fre
quanscy, valome eorcving foshmened hermevics,  One  rengon
why harus Harmoniks give grester amplifeation with low el
than ehissp trumlonmens do wits high raria
1o Leror Mywtereais Fisi—Whiel |lacronies wnbimme by utlllzing el e
energy Tor anilileai s,

L -";'I"'II'I'IEI'FF Lirvwlne  Shieliding,  Whixl revenly howling die o
eloriro-mpgnotiz or electresnek compiing, lenwever close pnzethe
the bwn trEnalormiess [T listr il il

« Perlodily mnpohes] in all faetors. whikeh insures timil perps -vplues ol
wmplifimtion fm e twe sluges

Hiweeer goad yohie prevent gmality of toceptian may sems, ilie clusisge 1o Baras arsmienik -
. - .
will Bmprave i Irr-:ur-nl.l-uu-ll:- You huve o trowt in &here [og vl when yum bear voer spenke
ponr furtly & wealth of more heeutifo] oeosio tham yo0 sver leanl from 5 mmills Telaes

el & pair of kiormeg Hermosiks TODAY " Peice 7.0 aach,

KARAS ELECTRIC CO.

= WD N, Rockwell 51, Chioago
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Nationalize

your radio recesving, Brimg in DX sknbons
clear and slrong. Ciel heouir hook-ups in ' fune
with the [nst word in progress. Do what the
hest minds in radio are doing. Use

NATIONAL RADIO TRANSFORMERS
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"HIT IINCLUDES

j Samson Long Wave Transfonmers
soon meter wave |':T|E1-I'|

l Samson Filter Transformer

for this wave Il.‘l1__!§"||l

1 Samson Oscillator Coupler

[-_.'H:iﬂ wll information on how\lo
: Build This Se

All Samson Transformers are made with the
FAMOLS HELICAL WINDINGS

Hiememiber tluat wamieon slands Tor 42 FiNTS ol II'I||‘||1"'rl-I:III]'| in the
manuiaciuring  of clestroal ..|||-|,-i||||||,--... iMher Hadio Samison
L [T B

=AAISLN bk B e B
AR THANSFORMERS = -PULL THANSECRV ER™S
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SAMSON ELECTRIC C(),, Canton, Mass.
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Radio Music
for the Critical

A translomer which can be
tully apprecieted only. by the
designing enginee coertbii.
ning a5 it does un extremely
high Iprim:zl'_-. indhactwnce with
such low irterna capacitance
of the secondary winding that
a¥d Lo | retiosacrifees nothing
' mgether with  the elimino-
tion of the wsual short=gircuit-
ing turn formed by the case
these lentures st ence, make
HRaaland-Lyric the outstand-
ing development amang fine
mucio tramsiormers ol all time.

Riudand-Lyrds §s » lsbors
tory  grafde audip ass.
Inrmay  denignnd  espaclally
ot pwimic levers.  The price
W mink dellars, Dwsgripites
wviteuler  with  Empcteanion
furvw will Be tilled e pee
Huerl.  AlbAmaricgn  Pedes
corperatine. TRET  Cayne
B1, Chicagu

'.1-'1"- Thicd -.-B,E'lq
LTEEHEFMHER#
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Audio

Transformer

Choice of
35 Set Manufacturers

Aiurtbrer prriarmaficsr rmcheas 58 wilimaps
hircmgh  Dempgmu A Iransformere, e
slgned ‘snd. bugli i Vhe big Deapsn pland
eiionl mxrdusively e ilin manolaubiee ol
inl devizes fos 19 vémra

Fits all Hook-ips

Rale 3% 1o i, 8 18 1

2peamml padiel Volkmedsre fei 5t Moms
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Yie dir dnrinmring depmErirenl (o fBxis

Dungam Electric Manwlsciaring Ca,
2995 Feamblin St Detroit, Mich,
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T/ recent test, made in the
heart of Mew Yaork City,
broadcasters in Chicago, Atlants
gl Canada were brought in on
the RASLA Circuir far Thres
Tubes in the early evening, All
the locals werg |_.',-C-illt:. Euue:vinl_:.
conditions were not favorsble,
And yet-all stations were heard
with a Toud Speikar |

Doesn't that convinoe you aboui
RASLA leadership? Surely, you,
too, would like to duplicate such
results. You can da it with the
RASLA Circuit  for Mares
Tukes.

The RASLA Circudt for Three
Tubes incorporates wned radio
frequency. And it is casy to
build

| Lo bo your dealer today and ek

for full size lovowr  diagrams
of Fhe voriouy RASLA pircaiis
:'I-!':;'-.r'll- jﬂ |I”_ e 'n'll!.l_ll'.llll VRl

weriEe 1da,

DAVIDSON RADIO CORP.
2212 Fulton S¢t. N.Y.C.
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Pure, clear tones from your speaker,
must start with your transformers

.-'L-
e
it
E

You want more than noise from your
loud speaker.

You want pure tones, clear, metlow
reproduction.

Fut no epeaker can be betier than
your A F. transiormers

And any speaker will be improved
wheny you use transformers that are
desigrud for loud speaker use!

Transformers thae produce the greae-
ext possible amount of amplificiton
untortunately also introduce (mper-
fections i the tone, And the spraker
magnifies such imperfectinms

Fortunately, however, when the
tome 18- clear, you don't need any-
where fear so much wolume of
gound

In desigring MAR-CO transformers,
an ampithcation ratio han heen tsed,
which provides the mast valume that
13 consstent with ahsolute parity of
tone.  And, af course, they are binlt,
like all other MAR-CO parts, with
the funed MAR-CO precision that
stops beakn und conserves tadio en-
ergy!

50, now, those who walue tone e
ity highdy, will use twe and some
times three stapes of MAR-CD
amplification thes Fall, and replace
squeals with mumc!

MARTIN-OOPELAND COMPANY
Frivvplmwes BA



Fig. 1

The Erta @il, aperathng dn Ethavos inublspenker.

How to Assemble the Erla
Superflex Receiver

ln thi= et maximum wmplifieation i obtined from e three
tubies by means of the duo-reflex principle

V' I ikt the guestdon. of the
e o sel spkeep and pperition s
mg  considered - serioucly By ooradio
pmeces, the reflex tipe of - pecEiver

coming  siore and more fnle its own

it
h

WL -

Phe Edp Sopserilex  set, shows dn the
5 ||s|||l- WA the

ceompaeying illustrations
_:-|'i|||:i‘|.J|:- ol duo-reilex amjalafitatinon
obrEin measrnmor . resulis T ihe thre
fubes. angl crveta) deteétor.. Twin
trods aré used for tuning. 1t provides
twa sthyies of tuned radio I':|'-::-..i'.||_-|||:'_I il
tector, and two stages of aadio frequencs
wimplification, A single cirenit anicons
coil, ealled 2 Selectotormer, having two
prtonma  tnpw; ks tuned by oa 2Tplaee
vartable condeser, The two interstiss
faiaking |n--||||-|-:|_-: ratidformers are ol

sl Lype develipin] for refes wark
e 3 shows @ schetmabe  wirmg: dn
prani of the éecurl, The fr= & F
tramstornier bis o 1 to S otk amil thee

il the seeond % 1 1o

Tha Eaxnrmmation the scne
Frin iEmbie. vt il 0 OrE il
Clirvidr shown ¢t cuarh  tuhie
diigitrialle :_I Ty - " L] 4 i ricnEisk. LY

|I||ll'.|l:' i'||'|-_' |-\. |'|'!' '.ilii'
thie |.I.-:-:' e lF

Fdar [ '|;.:.!i|'l',_' 1k
ibiEg I|.III| e | .||-.|| I_|l.d_'||

i the last sten.  The primury of the frst
v FL transiviemer s chomed by g (00
mtd, by-pmss condenser, and the second

e ane of Q0025 id enpaeity, Thi
Eatier value 14 critieal aomd 5 48 3w nye well
io ey vatues of capactsy eounller than this
ti fel b o8 [west resalis.  The se
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performs best with an aesial from B0
ta 125 feet o aithough in locationa
near poweriul broadeasting siations
ray be necessary to eur the serial down
tn zbott 75 It on aceount of imterfer-

roce. [t éan be operated on an indoor
antenma, with slightly fess volume.

Dl g A front panel OIS
l:.;: of 7 by 18 ins, 3716 in, thick,
1

i carries the three rheosiats,
two vanable condensers, and besels [or
slserving the brilkancy of the tubes. On
the nﬁhl are the two jacks and toggle
tvpe filement switch, The two eone
densers are provided with silvered dinls,
Phe tramsformers and sockets are sup-
jrted _at the tear on a3 wooden hase
panel F15 by 1734 ins. Special angle
SUpgorls are vsed o connecl the fxed
condensers to the A. F. weansformer.
The aerial aned hattery binding posts are
sUpporied om composibon strips elevated
from the Imsehoard by  small pillars.
Fhe set can be assenbled entirely with-
ot mldrrini by means of the toe con-
ectors for bott joints and the ball con-
nectors used for [astening vhe bus har
to the jack springs

Parts The paris contained i the
i el kit are: Ome panel 7 by 18
for the Set  ine, 316 in. thick, one

wooden basehoard, o Z1-plate Erla vari-
alde condenser and dial, one 11-plase
vomlenser and dial, three rheosits amd

kralss, three bezels, one Conpecticnt
| switch, ome Premier doable einenit
rark, one I'remier oped arenit jack, an

Fria Selecroformer type A, one Dus
Reflex, one Heflex and ane B, 1, trans-
tormer, one 1 0 5 A, F, transforpmer.
one 1 to 3 A F transformer, three
sockets, one 001 mid, one 002 mid.
and ome 00025 fxed copdenzer, siv
binding posts and twn mounting strips,
togrether with the hus bar, screws. nuls,
solderless conmectors, and angle mumint-

ings.

Amrmbly Fig 3 shows a picture wir-
And ing dingram of 1l el in
Wiring which the connections have

been drawn exactly as they were ar
ranged 1 the original recetver. e (ia-
gram i3 drawn looking down on the set
Connections were made by loops in the
eds of ihe wires. 4 pair of Rance
plicrs are very hafdy for this wark,

Butt joints i the wires, shows by hemvy
dots, were made with the "rse" com-
nectors. The set may also be assembled
with soldered connections, in which case
lugs must be put on the termimals of the
varions instruments.  Use either Fester
of Belden rosin core solder, or plain sof:
sulder with Nokorode paste pit on ver
sparingly.  Have the iron thoroughly
clean and hot enongh to make the solder
Aow freelv. When soldering wires to
the lugs an the B. F. tramsformer and
erystal detector terminals, do not keep
the iron om long enough to heat thenss
excessively, as the instroments will be
elnmaged,

I. Turn the wooden basshoard so tha:
the smmll Jocating holes, punched in i,
fzve upward. Mount the selectoformer
or the left, a5 slwwn in the picture wir-
ing diagram, with the snall K. H. wond
serews provided,  Keep the terminals n
the position shown, Next mount the
Reflex 2 and Reflex 1 transformess in
the same wav. Mount the three sockets
with their terminals as shown. Fasten
ane ol the angle mounts o the O ter-
mnal i the Reflex 1 ieanslermer
Fasten the crystal detector 1o this mount-
g with one nf the shorf machine screws

and wuts, Fasten the Ant and Gosd
hinding post steip in the hassboard fem
prrarily,

2, Form wire | tn 2 ivom the

Binding posl hole to the GR terminal of
the Selecloformer.  Also (omn wire 3 o
4 Tvean the ANT binding post hole 10
the top nr AN terminal.  Mow fasten
these wires under the heads of the hnd
i st setews amd tighten ug the nots
Muount the terminal steip on the hase
bard with two wood screws chiosed thre
the two composition pillars. Connpecy 2
amd 4 tn the Selectalormer termmal<
Cannect 5, the T terminal of the lef
hamd socket, o 6. Connecy 7, the T
termimal 6f the nuiddle socket. o B,

A Mount the twe A, F. transformer:
un the basehoard with the shorg B H
waad wrews Keep the Lermmnals in the
positinn= shown,  'nscrew  the collar
nuts on the (hree rheostats and fasten
thets e the front panel, Keeping the
termnais inward the lower edee,  Insert
the three bezele and soreens i fhe holes
provided fur theme Mount the filamen
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Nuember 3

switch 'on the cpbt with the B H.
sorews  uml o peks Efovided  Dhrectly
¢ it, momne the frur-spring jack with
itz frame townrd the right: Mount the
tamo-sping gk o the Sune  manher
l:fJ'TL'I.'U_'- aive the aother < Fisten the 21-
plate, condenser in place on the belt with
the coline mud providel.  Momt the 11-
(Hate condenser i thie some way,
4. Maee the (roni el and baseboard
i1 e relative posttions they will ocougpy

imtmals of the rheostats o the sockets,
They  should be abont' $4-in. above the
Poselngrrd,  Foasten these wires -at the
Fliessiit termmimals,  Uonmect @ 1o 25, the
lvwer terminnl of the flament switeh,

JFasten the front pamel 1o the hase-
Tmre] wath the fopre F. H. wood serews
provided, wmking zore that the lower
eilpe of the pume 8 flnsh with (he umnider
fare of the baschoprd, mmd thoi the hase-
bonrd 12 eentered with- the panel.

1ara
Ov-T
A
L8
i A + B Tron MO
b—
Ty TRk | FACD PR EERT

Fig. J. Civck tnis senamabis dlagram against the sol as yoi procesd wilh The siring.

wheti Fastened] |_I_I|."I‘|_|‘Ir'F amal furm o ]I-jllh;q_l
of s wire for cofimection O 1w 10,
MNine 18 the right hand tormionl of the
right bmnd rheostat.  Take s full-dength
e of bos wire aml shape @t {or con-
mection 11 g 120 Eleven is the ralor o
lower center terminal of the 21 plate
comdenser.  Wire 11 io 12 shaull be
whoet 24 -in mbove the bascboard.  Wow
fasten wares 13 40 14, snd 13 6 16 from
the right hand teeminnls of the remain-
ing two rheostifs.  Alse form wire 17
b 1B mnd fasten it to wire 11 4= 12 a3t
17, Make op wire 19 pp 20, 21 ) 22
and 23 to 24, from the left hand ter-

in, Make coiinectioos R4 06, 12,
anl 200 permansntly,  Conpecs 26, the
ledt Dol verminal ol the 2-plato con.
detser, to 27, and 28

7. Fasten the long hinding. post strmp
ey thie eeier eight hand side of the bases
boned tempoearily.  Form o wire 29 o 30
Twentv-nine is the top or B termuinal of
Reflex 2 yrankformer.  Form wire 30 1o
Al Tharty-one i= the right hand tab of
the apper fack. The jaclks hove been
liroken am] shifted sfightly in the pie-
e wiringe dingrain o thow the conmec-
tone dlearly.  Form wire 32 to 33
Thirty-twn 1 the A— hinding post hiole,
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Let your next tube

purchase be De Forest

Prove for yourself how De Forest Tubes can
imprrove the working of your set

HLT'T'. cleaely und fairhfully De Foress Tubes ami-
plify nrid trensmic oo your liad spenkes ichat i
bedadeissr — frée from ordinory tube nodses thor dis-
tort the ortgnol sound waves! They reprodice ehe J
sate, dilicate sounds as perfectiy as the most phwer-

tucl—grvrng ehem to vou JLAE A POk shiould hear ehem,

This priceless chatacterisoic & conymisn o all
Die Forest Tubes Thowsands of users now get greatos
enfoyment from radio because of the marvelously

accurnte  reproducton which e Forest
T'I'Il-ll.".‘ T!".illi'.' Fi“\:‘al!"ll'

TR I e Foreat Tubes have ilwars been lepders e

Filasens zae iy theetr field. The original J-electrode  wim womin

AFTPCETL 3TIT W, .. 'ETE. - 1
e — T smcunim tubi was a D Forest. That tube ol g} s
o el - v wis the father of all wbes in use rdoy Price 33,00
il

Tey Die Forcar Tubes o yoor set. Lo
I|:|'_l|| I i;l'l:l'l_l‘.'. i) ik 3 '|'|.'I.'I|.'h. TIII\.".. '-'.'ITI BCEvE
you long and efficiently both as deteceors
and amplifiers. De Forest Tubes ure stuirdily
COTISETLC r|_|_'| I ﬁ‘i_[[",fr.'lu_hl. CHrTent OVer I.l '|i'||_:=:"lu
They uze lirtle corrent and can be employed
in stamsdard cirouis. Sold by De Forest agents

Price now 53, ﬂ.n

DE FOREST BADICY COMPANY
Tersev Lty M

DE FOREST

REG.LLS. PAT. OFF. I

TUBES

Price #3000
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and 33 s the spper serminal of the fila-
ment switch.  This wire runs close o the
tasebonrd. Form ware 34 1o 35, 'I'I;ir::,-.
four is the A< Wndmg post hole and
1§ is the 4+ terminal of the left hand
socket.  See thar this wire cleard th
AL Foavhnsiormers. It should min eloss
o the Lnsehoarl,  New fmsten these yard-
us wires from the hinding: post strip
rugethier with the foor bimding  posts.

Connect 32 gnd 3, the A— and B—
puasts, fopether;  Fasten the stop to the
hasrboard with K. H, wood screws
alipiped o the two compogithom sapport

{bllars,

9. Fasten the 001 pyfd hxed  cog-
lepeer 00 might and left hond  angle
murmis with two of the shormy B H. oes-
chine screws aod nuts,  Fasten  fhese
uncler the binding post nuts of the B
pod ' terminnls of the 5 to 1 AL F.
trinsfommer,  Fasten the 0023 mid
comlenser 1o two .Llr,'.;?r' monarts tn thi
same wiy nnd also Besten the 002 miid,
conderzer ag slown in the pecture withng
lJi'.I.L[[l'thL These foonts should now be
held wnder the A and binding posts of
the tramsiommer

10, Connect 54, the free end of the
WK ponsdenser, b0 55 the upper v T

Fig. 4. Thin set |8 o déslgpnnd that il the wirlng cas be Put n witbaut solder. Compars iRia
vhew Witk Fig. 3.

B Muke connections 29,31, 33, 35,
ZE ahd 24 permanently,  Connect 37,
the terminal of the middie soeket, 1o
M Connect 30 on the next socket, 1o
4 Connect 41, the rofor or lower cen-
et binding pral of the 11 plate con
ilenaer, 1642 the lower or A terniinal
of Reflex 2 transformer, |'-.i_-;_'|'| this wire
-, above the Taseboord,  Connecl 43,
A point on this wire, to 44 the G peps
mimal of the 5 40 1 A, T transformer
Ron this wire under Reflex 1 teans
former.  Connect 45, the lelt hand ter
mimal af the 1 plate varahle condenser,
i 6 amil 47, Connect 48, the temsin
ing termimal of the crvsial detector, o
9, the P terminal of the S 10 1 A F
transformer. Connect 50, the B termdnal
of this transfurmer, o 51, the lower or
A tl"'l'l'“i'l'IH] of 1he ll':i.“Hi:"i; ] tl'.a||_-|.{|1rrn1-r
Connect 332, the G terminal of ihe rght
hamd seicket, 10033

sprmmimnl of the Refles 1 tramsiormer
Al connect 54 1o 56, the fizht hand
spring of the lower jack ' Connect 57,
the next spring on th jack, o 538, the
P terminal ‘of the 3% to 1| A, F. trans
furmer, Conmect 590 the next ¢||ri||1|_aI
o (1, the B termingl to the transiormer
Lonnect 61, the remaining spring of the
fack, to 62, & point om the wire connected
iy the right hand spring of the upper
jack at 31, Connect 63, the feft hand
spring of the upper jack, 1o 64, the T°
terminn] of the npht haml  eocket
Frnally, commect 65, the yuncton of the
02 i and’ 00025 mid. Rxed  con-
densers, B 10, Tosten the three theo-
stat knohis on the shafis by imerns of the
sef serews 4o fhat the arrows engraved
on the faces. point down when the rheo-
stat arma are tomed all the way to the
lefit. Fasten the two silvered dimls on

thit vatiihle comleneet e fie en that th
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cannected with Resistance Coupled Amplifies-

tion. Daven engineers designed and bult tha
first Resistanee Coupled Amplifior offered the Broad-
cngt fan—they were the pioneers and their deviees
have blaged the way for others to follow,

D.—‘-H-"E]"{ is the real word for dependability when

The Duven Nesistanes Coupled Amplifier hits® are
highly perfected—their assembly is very simple—their
outpot perfect. By adding this amplifier 1o your
fivarite tuner. you will heve i worthy eombamation,
hard to beat, and amplification that ls perfect.

With Resistance Coupling the volume i sdequate for
sll purposes while the tone rulity is overwhelmingly
guperior bo any other form of pmplification. The name
Daven is the "Sine of Merit”™ nnd your suleguard when
you go out to buy.

The bHsven § Aniiplilies Unil & lalsis = [

jorp twsbsd mpd  mmes reiely 00 inetadl.  The i ([ | Ul
s |o ol mokbal Bakabils il emedl Enmieh

AL withbn iy owlahed, AN wirtng  Ge

Nibidcen leopremih Uag i

The Daven Khis sis wjedied far sl whipgs
mr [eilp SEmaws—aslets uhd milen dal  Enns
divmairh @i ot |Eelugel, bul bsirenidees ao
'l||r.|.-r|:.]_ ey memplt®  infoiiisting il
llwgrame.

You gin, buy. the Daven Prodocls
at mny oo Fuslin Stiorre.

TARDE samis

"\DAVEN RADIC
CorPorATION

Nasistor Spechnlists
Mewirk Miw Jersey
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Rapio FuGiHEERING

Nusibrer 5

100 marks coincide with the sertical
icierenee blnes cograved o the prtiae|
witen (b condenser plates ave ol
fnterkehyrd.

Thes completes the wiring oi 1le e,
Tesiing ."'l._f!r::l the sef bas  been
Amil wired, go over escl don
hpeFation nection carefully, checking

it against the picture wiring diagram,
Pt the filament switehi at the OF] post-

hattery back. propecly and connect a -
valt B battery te the wec.  Connect the
il winl grovnad, lighe gl tolas, 0l
[log Wil ploses ot lond-sjoake

To loeste: & smiisi, tale e
dev-er dials in ppisen, slatdng at
and iﬂ-.'rl:'an:u.l.;. When a siguen
heard, rotnte each dial slowlv in both
directions until maximom signad strength
1% obimined.  Duee a stabion has been
logged, i1 wall alwavs come moon she
1he
hrineing 4

LR
e iR
| ]

ron.  Connect a Bovalt A bateiv acrnss  came dial seiting.  Sdiustirenl a6
e A and A— landing posre Insert dheostats . wae aba anl i
Fig. &, Hera ol £4n #fr haw Lha f-racddarmery gnd fived oendensecc are rem ok sl

thie thiee tubes tiv (he sockers, wid gl
fhe hlament switch at the 0N position
Turn np the rheosiats above three
suarters of the way, This <honld Jigh
The fubes, T test the B baftery circom
hzoomners  the iers Teomm the 'l.
mndmp post and coanect 17 G e

The tules shenld not lighr

binadinng juest,
o fls pesifien Mool cobeiect the A

i clear and sluep Tt will be
worth wlale to iry hixed condensers of
varions capacilies down to (K] wid in

EREPET

place al the W25 aifd comdesiser, tning
the ome which gives best renlis. Where
selechivity @5 ol vers wmpoeani gl

greater valnmie 5 desiveil, the armal e
canl b commected direcily ta the 17
minial ot 1he =electaTninwes

ter

Blueprints You Can Get

COTTON SUPER-HETERODYME, 1hs fineal
racalwimyg art sver dagigned Tar kzn digEsmne

rectptiamn, boll se e ranges amd aaliny Twps
TR, T ahestm ¥ IfgS
AEINARTE RECEIVER. #na &l 1ihm invosd

mopaildr madels svar deascricsd in Badip Eagl
neering, A splandid sl for A aréurd broad
et work. Typs 138, 4 ahsais 1,00

TE BIRQUIT SET, ® F:-ppniael ragenesdliva
ritdlver satdgtiomaliy abarp dnd menuitive. Par
;Il:lﬂ-"mu' ﬂ.lm Tor ""ﬂﬂﬂf ARMEENEE. Typa

= R T 70,

I'«'ll'!ﬂl'-'tﬂ AASLA REFLEX, ||HI||IIJI.||:|I' He-
ractive i\ SeEER B WER & in the resulta pro
dutés, Thim it Iz phan I-nl.-n-l"l r|r a l||l||||"
artenne  Type 5900 3 pheetln. The.

From Radio Engineering

BROWNIMG-DRAKE 3461 4, ||l|nq ame LW199
&nd threa UVEIL-A jubae, ﬂu lﬂ W Potalver.

Type BEEN, & akesia. . + 51,50

BROWING-DRAKE 19% ing U'CISS [ubed
thrugut, saegned Ter diy  dell aperailen
Type MMM, 3 whwata i n.as

DX MECEIVERM, hecauss of ks high afclaney.
pwkng 19 PR W bf Lufsd AF, thee iz ana of
i iRl popdlar arke sver dsacrib I gl
Englrsarimp, Tyrpa 5k, B shesk . LW

PCRATABLE TUNED BRF BECEIVER. smilal
Im gmeige tp e Typs FAMP @el, BUE Yery oo
pagn amd bulik I‘ur 1.I"p' 1'! fubsg. 'I".rp- R0,
1} whawte. . 4o : et LI ]



Formica Mamiamfd
its Leadership

FU‘“M[C& aguin during the past ssason malngained the
beadernhip T kas helil for several years as an inmailating
materal for radio ussa

‘With few exceptions every lmpsctant radio manufacturer
in the country wsed Formiss—mare thaz 125 in sll

They Biad 1 pays For Formica i thorocghbe de
penclable an maklation and provides o strildngly hand < |0 - :
some panel for the front af o medie aet. Forrmica han i — 1
#ei a wtandard of gowl sppesrance—and permamant / | |

end lasting @il appescunce - which crestes sales ]

reslatange o comuderable propoctions for the
manufacturer who mses cheaper material

L cowrse, wise amatsar ser Bulders are
maoved by the games motives thay detesatne
the chaioe of the et mamdacturer. They,
og;, wan! good joaks and lastng sty
periect ingulation, streogth, and free-
dom from sagging, warping. sofsen-
Mg and ikhesoslo in‘.

Yormuce m one of the mosr r-rr
maneni materials swailable |n
ihe waorld 1oday, In any cli
maie, under any condittions,

1 remmaimi almowt forgver—

1ant an you see [t when it t !
in mew

Wrlie for _bolles, f !

“What Formica lo"

THE FORMICA W S

IMSULATION g o o Wiprea, W)

COMPANY =" gt o

[T Sprin‘ - Wikte laar Masikilan “"What Formben s’

Grove dve, p B et sl i e~ = Py Tyl v

EiTI ﬂ . 'I' -"l. =il | bt i b | |- 1 i I.

p L — J 5
TR Y ire il
4 e H i ; i i .I. ! |..I i
EHI ||I-II.J -I. T H I

Mada kelite Wesi
SHEETS UBES RODS

Hane thn Pormics Lasil svery Wednislay eee

frmn W e B Cwwiirul Beinids Frme aver WEL'W
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Hablo EXGINEERING

N b 3

STANDARD PARTS LIST

The Palsrisis Uasd 1o mAks Up btk 1 Se-
moribed in this quul wmcs pupplies by the faf-
Ipu‘l“lm :grnp.ln Ba. Ths m-nullﬂ'll.:r'r' quh-n-

ap irw will he glad 19 :F!
illllllll'll tllﬂ'ltllH okt produaty '#"'IIIDI'I i
maks, Phtass mentior RARID ENGINEERIN
whin pou wiiis §Hem

Complete Paris for the Type 7200
Cotton Super-Heterodyne

Trps Ma. HEmE Price
Bt jamln Elee o
hicagy, L
HEas B-Lrw23 A Bookaks ... A= ]
an I-Get mouniing braciosts ™
Allen B, Gardesil Eo
A1 Prospect St,, Oreckipn, M ¥,
F000E Cardwell Condenpery 1000
Carisr Badio Lo
M8 5. 8tme Et,, Chicage, 1N
150 1-Dpen elrowly jeik. . M
185 2-0vibie eihrcudt Eecha .00
Chalian Efe. Co.,
Phlkedalphia, P
1-Ehmitan WEdget varnar . 1.2%
Paven Fadis Corp,,
F Camphed] §i.. Mewars, N, L
bt J-Amslwtor muuntimge. Lan
2.5 megahm reslabors 1.00
1-.05 megohim resiiter. . fr 1
Bil@mioad State Fikre Co,
rocame 8L, Mew Work, B. ¥
1-7X28%3 706 Biack Galeron
oamel e i . L&
L.TH27ED 'IE Ehrl:-h Crlerom
panel ... e d 43
Bubiliar Condénesr & Madla Co
Want 4tk S, Rew Yark,
ST 2-,001 mid, Missdona. ., .. 1.00
sl 1=200% mfd. Mizagdons . -1
(-1 2-,00H8 mifd. Micadoms. ... .. a0
BpF -1 mfd, ByPsia Condanssr 250

H. H. Ehy Mig, Go.
&0 Houth Tth St P'uralﬂrﬁu i
{4 2-Eby Erslgn pllln hlnd-lmﬂ
T RN KR
James Goldmark Ca.,
BS Warren B, Mew York, M. V.
[ 1-155 fe. wpoal Whrit . b
Mitehell- Rand M ﬁu.
iN Vapsy Stramt, Mew verk, M. V.
7 X-angihe Me, T Warnivhed
tuhing .. i
Alydar Aadie Co.
& Campbeall 2L, NMewark, M. J.
L] 1. Azguratums Ahscsalst dial. Th

L.t

Pacsnt Elpe Ea.
U1 Boventh Awe., e Yerk, M. Y.

1400 ohm Potemtiemudar.
320 shm Rnesstats

Sameon Elen Co,
Canton, Mais,

1-Samesn 8 t8 1 A, F,
Translartanr A
l-Bamiam 3 b b A P
Tranatormer |

l-Hamaon Super Wit

Waibert Mg Ce
B3] Wrighbwand B, Ghbeage, 1

1:-Fitamamt LNH Soaitch. . A0

2 Wnivernisr dizgle—blask and
llwes

MIBGELLANEDUS F‘H-Tl
3. phige af 28 anldering Migs [ =]
2:Mickeied angls hracksts i ]
B-H
]

1.28
J.00

Al
5.00
TR

5.00
2230

gm

#-Cod moumiing pillars,
#-Fanel support pillars.

L-pkg 19-Yg im, 632 R, M.
RlEkElad SEFEWE. ... .-, A7

(4] Bopkge 100y iA. 632 FA. M.

BES ¥

Topkgs 10-% ir. &-32 A H_
mlckmied porewe, ... S8

-phigi 10.6:32 nlokaled nuts Al

]

COMPLETE SET OF FARTS 383.78

Wik & SCREW
lhs sdrew,

DAY TOROL

large comcEmas.

GLARANTEED
magnaitial.  Wilk

i has Semm

mgnina

Mew York, since 1848

EXPANSION SCREW SETTER anp  DRIVER

Minh wiluakde Line @ Sest juggling &

SETTER. vyuu eas gulehly snd saslly siasd oo resees

A mdghty warhil senid bime-saving bnal far okl eepair aiid essssbly work.

WOT A NOVELTY, BUT A PRACTICAL. SURSTANTIAL AND EVERY:
impted in polesl wee aml sppoevsd by meEny

deimcte  in

mol gl bOl ol
Siea 1™
Bloe 4% (7% " wermmll)
St A% [ 12¥ awverall)

Any ol ths shoyvs ssnl powipeid (= the Dpitsl Stetss 51 sboys pricss.
Spmain] Cuapiliy Pricis o Deslers asd Manudscinrers Upon Feguessi.

HAMMACHER, SCHLEMMER & CO., Inc.

small screw fmis place

TRALErial

miflEF,
[ ™ oowerall)

and  wnrkmamship. MWol
41,00 =

(MRS
(11

4th Awe, & 13th St
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Ezitly Ingralled — Cfe-hanle
[r

Crrnan — Fegeeen lrw praom
bebond pairl Phan ans othes
mirch

Stumby, Sirple—TCah't 90 o
ar orast

B bt P b wegd 1 i -
imgr] Eall'E Wi il

Shepari—"Thal | mou rirul:

and kipsliiille Innslsis

Imrusiii =L Soa chan o
poisd i Rmmery wwitche

oAnd then he

LOCKED

’ - his set!

ILEMT night. A chance to get somie teal ITX stations—
and there somebody had left his ser on all day!!! Mot
enough “A" Battery power to bring in the locals,
Thiat's what hoppened to M. M D—and why e replsoed his ald Barrery
Sariech wich HPE...'.IT“ LOCK-SWITCH, the orginal lcking Barrery
Surbichl|
There's no chares for goy one meddling with yooT set whicn the key o
ghe Walber LOCE-SWITCH in in your pocker. Yournet b Lz bl aniid aff i

Play safe! Pt s Wallerr LOCESWITCH thﬂl.ll st tomight. 1r will
glve you wilent snd eficient filament crntre] and absolute protection o
your tubes pnd berteries, At your dealer of bent postpaid b receipe of
puarchue price:

Walberr LOCEA%ITCH =T'E Capdd Maced f (5
Py ek | Matsal MCC Pairn by wii® ey ting srchmms , T

Habshars ol [hesde=p IVl fuar Phoncmmis

WALBERT MANUFACTURING CO.

Wi Winghrscod Avwe, CHICAGE, L), 0. A

AL B E R T

L@K SWITCH
e

e,
— ——



Amsco Quality Parts

The standard of axcellancs
by which all sthers wre
judped. Used by many of
the loading sel manniactisre-
sra m@ well s ley Toremaond
radin snginesrs, Thay ars
Isboraiary inlrumenis.

Ar  lialivi  eeerymiens
Froe liferaterd #= FOaan

AMEBCO PEODUCTS, Inc,,

wid Dresms 8ot Hew Tork

KURZ-KASCH

Aristocrat I

DIALS and KNOBS

P HEMANENE & de. lad w5
i e, Mlmm RilneRlpses e

sl ildm I, For Ale pife
sga of )y & - e cRpld e Ll
Eark-Kass Arfmmomnmt  [Hals @8
e T T T T ]
it i el
thew s arlhilud 06 i oalfm =
piri ol wpder, = ey emd Al pare
s mmbial FFon Bebebis -— L

atrnd

Npirig /s Karz-Basd) AF
for b Sarwff #iami

Wyery Tremtamt jskA] will an Lhe

el aifabens meal liiino  edrrods
o rafm ¢ elebame s lnseacr

s, Fiivd ke ceruissn RS Wi li
Aruiveenl Lhis
"
Mt M- Kam® piodesy besr il Tl
Teming trabiwmakl o6 il PmcE @l omisfy pard
Nrmerd Iem ol e

THE KURZ-KASCH CO.
DAY TON, OHID

PoSTER'S PERFECTPANELS

THE RECOGHIZED STANDARD

ENGRAVING-MACHINING

feasien
! RADIO PAMELS

MTYDSTER'S Perlest  Panels”

i mors then & slagen. Tt

b 0 rooagnized fact. POSTER

1adoy supplies pasels §s moo-

|| factmrers of natsnal repatatisn

|||| The FOSTER plant is the bard-

| el :H'ﬂnn.'ir.linﬂ. in the ¢wsasiry

| dewvoted exclarively o the ma:

chining and engroviml of radie

panele.  Whet ke POSTER

||‘|“ plang hun bearmed from yonrs of
(it

] specinlizatien It ready
to pat wi your dispesal, Wirite
i |

POSTERA&CO.IE

25 25 BARCLAY ST.NY. TEL.CORT, 4965-6
[WHOLESALE GHLY



BMS Fantail Jacks

The easiest soldering jacks made!

My 5 JAUKS have the exclusive cupped

» fantail lugs, which make soldering easy

The packs are made of solid brass: while the
springs are of phmphor hronze

1

Brooklyn Me

tal Stamping Corp.,

T1B Atlantic Ave,, Brooklyn, N, Y.

FRI-COTL, (8521 TRI

who alsan make B M

A IF:I |'|r||; ]

RRLL ll'l'” |": Lils { Rra i |

£ v ————y
Y N T - i
i L. F =———— E Made in 9
et B S atyles, At all
] 1 v -
L = = | good dealers.
204 DOUBLE CIRCWIT CLOSED = :
. — - ——

a BINDING POSTS @
@ Taps Dan't Come ﬂﬁe
A New Price e
15¢
@ PLAIN OR ENCRAVED
IN 5 MARKINGS

MANTUFACTURERS .
ACCURATE
merew Machine
PRODUCTS

FIEUTEI screwm  inachine |_||-|'||-|-
[{ wrie mwan inrreasel Erodention

e, time,  treuhle sl
miiey  willl  preramiesd | gecurss
wrpew giuielilne geoduets. Where re
quderd, our BROWN and =SHABRPE
I-'l.|||.i:|||-n|| 1||l||l s TIFH oall | jHIFD
mi. @ rodicdeidiEiF, aErs, swlieh,  ebi.
with 4 giserumised acrieecy of | 1HE

g 20on"
Fatdpantos FIﬂr‘l'_l. i el

hlni|F:|' witlimiii r.llll'lll'. blise  per ik
ot nther sl [besi Ehoria, e v
Hiwne precisbon work Tor radio mamn-
lartirers everywlern i the |ndind
Blale=

an e

COLUMBEIA
Vetal Prodiuets Co

Advevarnis Srreni Werkine Praduces
Liv=aid Baw Olis 5,
CIHICAGLE, L, 5.- 4




Gets DX~
SLOW
MOTION

Tuning

I{I MIMEES I whe =glos

mnine' Ficter el ;-;'J T
Vo oaee dwtails than wiers -.|||rl shicetel
m the usuel rusning?

| I
i l | e ® fun mw i l-l|:h-l1 q.!l-u do
| wud I oy :I-r\-|u|r i wwidarr dials
1 =hi |l ierrly dirp |hJI |J-|.- a1
{ ol P abeaabeke v eres wralrsmrr.s

ich o

i I *

-\.u_n.
|"'\-|.II‘-I ity e
=

..lu.r..-|.|| Hi
il prevlimn pris 1!\.|rr\.

'HFLm

Py Bora aed B
S | - I e ]

Jebbryp wud Daalers Witiede Evor susin

WALBERT WG 0
L) Winighmwosd Awp,, Chieape i

Fahagiby Kool
Liigad plain] by

BERT

UNI IVERNIER
d __tcr;:_r—-i‘nim:ﬂ't-e Tﬂ%ﬂﬁﬂﬂﬂ

[

T

L'M:LE’ SA M H
| N CﬂlL

FREE TRIAL OFFER

UNCLE  3aM ELECTRIC TO

Y T8 0L Sizih 8., Mainhsld, M. 1,

L ‘__ﬁ._.
ADJUSTING’
RHEOSTAT

Fu l"'.:'\-r : irmalng Wnd eorertafinls ne o
ALFERITE
P

drmrnd Tefiage

|I:|" rl' |.::u\.|ln I.lg
ke bntk venems withoue e
Fl.10 Es r.'r'rn.-l:mu-
RAEHALL COMPANY
Bt BEST 80 Prasblin Seect, Naw Tark
%% b far

FREE

L -

. -_- - E

" means r:_:ﬂfu umf:-erﬂ.i' w



PUDLIN SCIENTIFIC RESISTANCE

WILL STAND THESE TESTS

Ml @ Medlin Realsimnes dn & gless ol wales for sny length ol
salimill tn & heat jesf af FIN® Falimilisil Thism wnmpiars wilh
lenk am dbe markst

L, o
amy @ris

| fiur Haslpinnce olemdmis §re super-imprsgnaled—our wwn labavaiayy deveiapmane, Endorssd
niftzially by lssfdlng Uniwersjtlag and Experts thresghmid ghe sl

Bewatili]l Matil ssd Class Cablnal farnlshed 12 Dolsrs and Jeldsss TRER
with swery purchaes of U0 Grid Lanki

Siied Far Dar Rplspunpy: Baslidef

PUDLIN ENGINEERING CO., Inc

1 Seventh Awe. Miw Yok City ”

So Inexpensive!

Tha New and Tepeassid
Read'em’
Bi nding Posts

A R A el Can P e W
& Hiyles Engraved—A  Fesi jor Every
rqwiremnsiii

\ ;’@;}:a Simple

[Reen™s Py md tna The Bun TR
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TORO-TRAN!
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You can give your set

this big advantage—
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Amplification without Distortion
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