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Nine out of ten sets
use MICADONS

INE out of every ten sets mude use Micadons — the standard

fixed radio condenser. Set builders choose them for many

EBAE00E,

They know that the Micadon i a Dubslier product: hence supreme
in guality and eficiency.

They know that Micadons can'be obliined in geeurately m atched
capacitios aad the capacity s permanent,

They know that Micadons are easily installed, equipped an they
gre with extension tabs for soldering and eyelets for set screw
pesembiy,

Thay krow that Micadons ars made with typs varfations to meet
every possible requirement.

For best rosulfs wse Micadons

CONDENSER AND RADIO CORPORATION
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Some Notes on The Manufae-
ture of Variable Condensers

An aceount of the assembly methods employved in manufacturing

condensers gt

the Hummerlund

f.-'||'1||n, 'rl.iﬂl l.'il".l:- rr{ l!“'

impariant steps

A FEW vears ughn, ofl o man Jwd o do
s @t in th o iietiariige s
nesE Wik b rent o hiek roofn soinew e
get a pew ndred dodlars worth of ma
chikes LOge L||l.'|'. ||:|||'r: nilg & '|'i|-|;!1' anl
start work, Muoch waler has pone wder
thar birtdere snee then, for to-day we find
the better clazs of mdio manofoctiorer:
iemmigr thedr nftmest to inerease the spedsl
il produetson, accuracy of - machinbng
and the quality of thetr prpducts by nsing
macliinery of the latest types I ac
curdnnee  with  age tosidnte Lip
fice Each olefn ol - manniactiuring
operntion’ 18 carefully - sodied,  plan
favomts  wre  considered  and  comsnlt
ing spoectalists are called in dn pmporiant
prhliEa of diedgn and prodtisetion.  The
riclEsrry o bl praduating  from the
ot sl stage 0o the highly organ-
1zl I|II--II1iI'. |IFI.I-J:.I-.IiII|| bevel, with @
very henehicial effect on the trade as 3
whole,

Condenser manuiichiring  presents a
ey ;.:l-llll exarmole of thie A& {ew yepre
igria,  really efhoent condensers most =0
mmiach and were =2 hard loopet that only
the larpe [nhorntories osed them, To

day, cotdenuo
b thode

cam’ e

e ey
aned Ly the Phareap of Stamdarcds
alifaimeil ol prices faoging  from
foar i ten dolinrs, certmimly watloion (ha
meauts ol most set-finilders.

A very poad s o whint s Vel done
alomg these fimes o the monnnfocture of
varinle condeneers waz {urnished 5
cently by o top throwgh (e plaat of 1
Hummartund Mie, Comgany, The fa
jory 15 kil ont so that e work pr
with s Hitle Jemadfior wmd | Sosi
FHOMOE e - faieksadin | Tt
Wecibed an the center and the w
at one emad of the i |
pressively nround to fiife
ments i Loercle, hnally smling up
-|'|'.|r; LHIE rong

The fromt umi plnies: are
Ianked ot in power presses Froon s
cully. temnpered, hard alumivum  =lwels
aboat & 18 long amdd as wide g fhe kot
special compoui] dies are vael here, o
prevent  betcing or clstortom of b
bt Bsetbom halt ol the doe ie
moonded on henvy spriogs.  When
catber comes down and blanks oot
p!a:e thimsn ERFINES AfE o |

|.ll|||||i||.I BiE 1l
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Flg. 2.
meated, while a

The opareter (8 asssmbling plafas 16 gne |hWg, sfsLhet
fhird b focilg oh 158

in naEjmy
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perations cantinug wilkaut - @elay

the upward stroke of the clatter, the
prings pussh up the dic and sotomatically
ciect the blanked plate from the tap,
Ihe dies are inchined so that the plates
drop off to o receiving table. In the
ordinary die, the stamped plece is pashed
throuph by the succeeding pleces and i3
delivered gt the bottom:  This [oreing
action produces some distortion in the
IBC0E,

The eml plates are then pierced. with
the necessary holes and the bearing sup-
port Eormed by dwbing ol around the
bearing hole and cutting the thread. They
are then seratehed or hrushed to produce
g soft fnish, and are cleaned of all il
and dirt. ‘The three panel moanting: pil
lnrs are fastened to the Tront end plaies
by eveletting.  These evelets are spun
over in a fast-operated press, The bear-
img s then screwed om each plate by
hand, and the heavy  lock-plate screws
are ineerted, The stitor amd rotor plates
are punched out from hard brass sheets
i the spme way. [t 3% very easy b ap-
preciate the importance of getting these
plates periectly flat when we consider
the small clearancs between the rotor and
stator plates: of modern condensers,

A very ingemions method i3 used

test every rolor and stotor pdnte o Mlad
ness,  The tester sbdes ench plate. along
o fint polizhed steel surface, turning the
plate aroumd fn all directions. Tf the plate
sticky to e stee] s he sides it along
he bews it is flag since a large surface is
pdbering to the steel. [f the plage is
wirped, it sldes aloqsy ewsily, and st
be straghtened wath 4 penim hommer
Thiz operstion 12 & very delicate ppe and
depends on the feel aoguired by the wester
after long experience

The topmd heass rotor shafts are
turmed down :|;'-::|.11'.|.L1"|_'.' ko size and are
then held in o specinl jig while the slots
for the rotor plates and pdgtall are milled.
AN of the slots mre ent in ane operaiion.
The stop plate is then fastensd to the
rotor shaft, The next operation is the

soldering of the rpotor plates o the
shalt., The shoft 15 heated shghtly
in o Bunsen burner and Nokorode

soldering Aux applicd to the  alsts
Tt is ‘then held inoa jiz while the
plates are inserted. The entire unit i
chimped in-the jig which also has slots
i it 1o receive. the |'|1.'|'.1--. anad hald them
in position. The rotor assembly and jig
are heated to & temperature high enough
to make solder fow freely, “and the
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MantracTuRE OF CONDENSERS "

Fig. 3 Completed sosdeniers are oareied |8 (Fays be 1Bs teiiing Gench
where, thri Feavily Irsciated eleatredes, 1,008 volty s applied
hDR LT [ T

sileler apphied ag the ends of the plates
runming  down  around the entite join
between each plite end the rotor shaft
munking o goad electrical and wmechanionl
connection, This fs then pet pside o
gonl nntl the reor can be removed, The
workman uses three Jigs so that the ap-
erations follow one another i cotution
without bese of time Whils ome [ b5
being loaded, one s leating and the other
is el

This iy followed |J:| fiinie |||;:-];||:| Pt
Hons which iree the plates mnd shaiis
from all grease, oxide, anid soldering Aux,
giving the plates s special finish which
resists the oxidizing action of the air,
First they are boiled in 8 chemical sohu-
ton for twenty minttes 1o remove (e
flex, grease, and oxide followed by rins-
ing in running water. Next o pickling
solution loogens from the eorface of the
metal @hy fmpurities which were not
aftected by the boiling process, This is
fallowed by washing in water to remove
the pickling =olotiott, They are then im-
mersed in n bright &p acid to belwe out
the fintsh, and are washed in water again
This in followed by dipping in a potas-
stom cyanide sofution.  The parpose of
this i3 to give a good finish to the sor-
[oces, and to retard oxidization. They
are washed again in boiling water. This
heats them so that they dry guickly with
ot water mark apots when paab on the
air frying rack  The clock spring pig-

tails are then swedge! o the pimail
slots of the rotor shait by o press.  This
msures n perféct connection which can-
not axideee, sinee all air-is excloded From
the contacd surfaces.

The brass stafor posts are éut off the
T ]l.'|'.||.':til. and slotied moa mi‘l‘l':ng
machine, IHere again an ingenions time
sving method hos been worked out. A jig
holding sixteen posts ploced side by side
i+ fastened to the table by a very simple
clammp which also squeezes the posts to-
gether tightly and lines them up in the
lig. This n:an]I'ﬁng operstion takes but
few seconds, The mmiling is started and
the operator londs up a second jig while
the first-is being milled, The miller has
an autonatie attechment which retums
the tahle to the starting position after
ihe operation & finished, so that the fig
amd the operator’s hands are away from
the cuotter while he removes the jig. A
simple movemen: of the clamp releases
both the jig and the stator posts. Ex-
pericnce has shown that if sixteen posts
are milled together the cotting time and
the loading time are so proportioned that
when the machine his dose the cutting,
the operator has just had time enongh to
lond up the second jig.  This keeps the
milling machine dofrig actieal cutting 75%
aof the time.

The stator posts are then drilled in
Wiggh apeed ball hearing dnll presses run-

fCanttnsad on pogs )



Transformer-Resistance

Amplifier Unit

Here is a compact A, F.
resistanece coupling, which

lifier, combining transformer and
ill make any one-tnbe set operate a

loud speaker

HE FINAL answer to the ress.

tanco-transformer audio  Treguency
amplificr comtroversy seems to be 2 com-
promige hetween the two.  Transformer
compling rives good volume with some
ilistortion,  Resiatance  coupling results
in  practically perfect reproduction bt
licks wolime, By combining the two
methods, vsing transiormer conpling in
the first stage followed by two stages of
resistance coupling, very good volume is
obtained with prectically no distortion.
IE 4 gund transformer is =|I1.1!|'|.l:l-'_'.'l!ﬂ, i
will hardly introduce any distortion when
used in the first step.,

The amplificr deseribed here makes a
very neat, compact unit, soitable for use
with any set.  The npat termensls are
loweated o the left to provide easy con-
nectiom to the receiver,  The hattery con-
nections are on the mght, The insteo-
ments are all monnted on the fromt panel
Thi= featnre makes assembling sy amwi
resulis inoi very compact it

Desian A Formica panel 7 by 10 ins.,
il the 310 thick, earries all of
Amplifier. ¢l instrgments. On the
frostt te & rheostat For the hrad o stage
tile aned andther for the remeaning
stigres. . Two jacks are used for plogging

in at the first or last steps.  Peep holes
ire provided for observing the brilliancy
of the tubes, Behind the panel are the
thees panel-mounted sockets, ALV, trans-
former, and resistance coupling onits,
Theze units are so constructed that both
resistors and  fised condensers can he
remioved exsily o permit trying diferens
gilnes,

The parts used in the amphifier are:
Two  Haynes-Griffin - rheostats,  two
Haynes-Grilhin - panel-noanted - sackets,
ibeible cirewdt and open circnit jacks, one
Hiiynes-Griffin AF,  transiorimer  Lype
a1, =iz hindimge posts, two Daven vesisto

|

conpler units, two 006 mid. Micadons,
one (VK25 mid, N, ¥, Coil fixed con-
denser, two 01 megohm. one i
miegohm, and one 25 megohm  Daven
TESIStorE,

Amembily The picture wiring diagram
And * in Fig. 1 shows the exact
Wiring wiring  and  conmections.

These are numbered to correspond with
the following step-by-step  assembly
instructions.  These instructions have
heen prepared to abd you in this work.
You will save time b!.- podng Lhru the
work in the order indicated,

1. Mount the hinding posts on the
front panel, keeping the holes in them
horizontal. Pot lugs on the screws as
the parts are mounted.  Have them
point i the directions indicated by the
short heavy lines in the picture wiring
ifagram, It iz well to tin the lugs
before putting them on the instroments
gs it 1= nsoally haed to do so afterwand
Mount the rheostats in place, keeping
the terminals at the top.  Have the
pointers on the knols fastened so that
they point to the tails of the arrows on
the pansl when the theostats are turned
all the way to the left.  Fasten the two
resisto-conplers on the panel with 5-in
f-32 F.H, screws and nuts,  Now mooant
the three sockets with 14-in, 6-32 T.IL

SCTEWS,

2. Connect 1, the A—banding post, o
2 and to 3. Lugs 2 and 3 are the left
hand terminals of the thesstat looking
at the panel form the rear. Connet
3 to- 5 and 6 to 7. These are the
adjacent terminals on the  resisto-cougp-
bers.

3} Mount the cirenit jack oo
the left, looking at the set from the rear,
with the frame at the top,

4, Connect B, the frame terminal of
the joack, to 2 @ & a point on wire
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4 to 5 Connect 10, the remalning
terminal of the jack to 11, the P termi-
mal of the left hand sockel. Connect
12, the upper left hand terminal of the
resisto-conpler on the left, to 13, the
P terminal of the center socker, Keep
this wire: up close 1o the under zide of
fhe sockets. Conneet 14 o 15 14 is
A connectionn made to the mnder side of
the F4 spring of the left hand: =ocket,
and 15 s a podiidt on wire 6 to 7 bebween

8. Connect its bottom oz, 23, to the
B-- binding post 24, Cover this wire
with A-R vorosshed toltoe and run b
on topoof the sockel bascs close to the
iront panel, Connect 25 the upper
right honmd  terminal of the  resisto-
coupler om the right, o 26, the dpper
leit land hig on the juck.  This wire
runs between the AF, transformer and
the right kand socket baze, Connect 27,
the  lower r||.,'|'|I! hond termunal of this

Fig. & A

thas
relliinnes onHa Benemi® ihe

rEar Wi ahaws g

the two resisbo-couplers.. Conmect 16,
the lower left hamd  ferminal thi
resisfo-conpler on the left, to 17, the G
terminal of the left hand socket.

5 Mount the A.F. transformer in
place on the panel with %4-in. 6-32 F.H,
surews and muts, kecpng the secondary
tertnalds at the leit, lookiag at  the
nel from the rear.

. Connect the 000025 imfd. con
denser across the secondary terminals G
gnd F. Connect 15 t0 1B, 18is the F
teriminal of the teansformer,  Connect
19, the upper “inpiot” binding post on
the right, 1o 20, the P terminal of the
transformer. Cover this wire with M-R
varmished tubing, Connect 21, the lower
input binding post, to 22, the B terminal
of the tramslosner, Cowver this wirs with
M-E varnished tuling

7. Mount the double circuit jack in
plece on the panel, with the Fframe gt
ithe top.

mgunting of

ke
aniMatE

traailermer  and

coappier; Bo 28, the & ternunal of the
midle eocket. Consect 22, the G termi-
nal of the transformer, to 30, the G
terminal of the right hand socket. Con-
nect 31 the IV fermiral of this socket,
to 32, the upper might hond log of the
jack. The remwmining og of the jack is
not uweed.  Conpect 33, the A~ binding
post, to 34 and 35, and 35 These are
the F— werniinals of the sockets. Cover
this wire with M-E varnished tobing
between 3 and 36, Conmect 37, the
right hand ferminal of the thesstat -on
the left, to 3B and 39, These are the
F+4 termimals of the twoe sockers on the
lefe.  Cover this wire with tubing be-
tween 38 and 39 Connect 40, the re-
maining  terminal on the right hand
rheastat, to 41, the F4- terminal of the
eocket an the right. Connect 42 fhe
+130 V. binding post to 43 43 & =
pont on wire B to 9 between the open
circuit jack and the resigto-coopler on
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the lefr, This completes the wiring amd
assembly of the amplifier,
First chock up all comnee:

iy ; . i
Anil thms apmingt  both the pic-
Oporating - ture wiringe dizernm andd the
scliEEALIC I everything ~=cems: afl

right, plce the comdensers: mind resistors
i fhe clips of the résisto-couplers [a
test the B hattery circuil, place the tnbes
i the socketsam] connect the aegative
iermbinl of the A batiery to the A4
Wrching post and - the - positive  ferminal
of the battery o both the B4- amd 1504

tncrease tr volome over that obtaised omn
the tuner plone. Now plug in on the

lagt  stage Thie should Five moTe
yofimie 1HCFERseE.

Fun the tubes as low as yon possibly
can, consistent with the volame required.
[hia tncreases the life of the A amd B
hattories nod the tobes and will prevent
digtortitn.  This  amphier will Emprove
both the appearance and the volume pro-
iced by any existing tuner and the
']ll:l-li'-:‘ is |;q'rl':¢;l, encarh 1o 5-':”!-{}' ihe
¢al experiminter or broadeast lesiener,

Fhi: 3 ampiitier,

Hérg

pre e worag & The

biming - peasls, Turn tho rieostatn hali
way to the right and plug the phimed in
each jasle The tubes shoull not lich
upi when this 5 dome,  1F they do, there

B I 5!'|I'|T1 I-iTI'I:il ||.|:|'|L"l‘-|1":r|“' I"'r“"“l':l
the plate aml flameni leads.  Now,

leaving the rheostats hall on, dsconnect
the A hatbery and connoct the posrtive
termtinal of the A battery to the A
Linding post and the A— terminal o the
A — hinding post, The' tales  akhomild
mow Gight up.  §f they do oot there
% ati open cirewt dn the flament con
nections:  Lonmect the negative {ermanal
of the B hottery 1o the A4 hinding (0=
the =1 50eall termine] to e = 150 lnsd-
ing poat, and the <=S0-volk tap o the B+
imfing post.  Connect the input. termm-
anls of the amplifier to the oltput term
palz of the tuner. Plog the phones in
om the Gest sinee iz shimld give an

all faniarws to ike Feas of the fromt panak
If you have n st already constricted
with & one step transformer ctupbed an-
plifier already built into it, you can sdd
the two stage resistance coupled amplifier
b contecting it on where the hrdt jack is
shewn i the schematic wiriny dingreem,
Fig. 1. The two stage resiatancs @it can
be added 10 a two steép frunsformet con-
!:l]l:'lj wunit 11 wor wink still grenter perweT.
The amplification is spproximntely the
s as with o two tube poah-pull amgli-
fier for, contrary o the idets of some ex-
perimenters; the pash-poll amplifior does
it Eive very |1'.|1|"-:| Ak nmpliﬂ-:u.til:-n
than a sirgle pube, but B8 aimply arrangred
po handle & larpe amount of current wath.
put distortion, As a matter of fact, there
iz linhle to be less distortion through the
pze of a two sngs resislanes it added
to o two-step transformer coupled am
plifier than with the push-poll circait.



From Our Loboratory Note Book

Condensers for Testing Work

I:' e making  mensurements sl
A= well as sitting o experinientn
wiaralle condensers are alvicsvs
Sowmdays practically all tu
O e C are turmished  for  panel
mnmtang oaly, and 0 18 sod comyeniend
tooset them up o the laboraiory  milile
withiob) siime  apectl .||'|:|ngl'||1:.|'.| {or
stipprartrig  fhiem Woreover, it

bl to b |_||r; ||: 1L

Hece=sary

is @d-
& 111 1 hErixonial
|m.'|5--|| kil shielded as wneh a8 ||--~\.=\.||-|r'
(forn the avcemulbotkn of doast.  The oe
cronpsrryhng flasteatan shows the methosd
wiy have oaed ot the Damnen laboratory
These porticutar condensers are of the
Cweyeral Instreniesd make, of the tyjpe
fasuhnted wiih - Isobastrs Mydar chinla
ife Akser] B0 B o oceEl very - aeciirate
e LEREEn

Vens will see that two  hinding posts
uw anoanted on the  pane ol
theie, boweyver, ame conmectod to the
rotary plajes. Comsections are mode 10
the frsed |"II|':- witli |.-!|li.||:_: niElE  fiial
imto hodes drilled and (hresded ima the
ugmairithg sfcipm vhiely halid the [Hates
the
the

Ihis @5 dene . lecanse
terninals  for the Gxesd
Il defeat the purpose of  the
For the benetin o1 those
kvt Bl At ViLrk-

miitrid kg
phntes  om
pane] WO
o lass desien

I\-"-IIII Wik !':III:II'I'H.'

«AiE SECTITIH thie Totl Wi tlats 18
I see that the selfings were takin

] 5
b il SR
mther  than

rTVEn

s cnpaeiise gt pmrdeaiay adijost-
wiridi,  Thie <% dope go that the carves
St e drewm more cerefnally
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NE of the most extraocdinnry

things about rmdio 18 that almost
avery unimporiamt cevelopment has
wrkrimnted i p owild iden which the public
has accepted as soumd and mvested o it
so- quickly and freely that its perfection
was forced uponm s spomsor,  And,
strangely enough, it has been possible n
alinost every case fo complete the devel-
apmient before the public Jost inferest.
Do vou remember the old United Wire-
less Compmny, the first hig-senle ciom-
mercinl application of the rmdio  tele-
graph? Tt imiled, but the inierest o
crendml  Enated |.-|.l|.1|{ r_-m:-ugit {05 hr!ng
about estalilished ship-to-shore comminm-
estion.  The microphonic-contact detec-
tor was only the germ of an ide, vet the
experimenters who found it worthless
kept it alive until good crystal detectors
WETE uced,
Compared to present-day tubes, the old,
routd DeForest audion was o lietle balb-
full of tricks. . Still, we bought them.,
I we hadn’t, the chances are: that the
Doctor wonld have stopped trving (o
make them work, Tubes called for high-
voltnge hatteries.  Those Aashlight cefls
made a dreadiul lot of trouble, bot we
bought them, anid foreed the battery com-
panies into developing something good.
So it has gone, Every new stunt hes
gone, thru this eycle, A hew ides,
capitalized] by an imagmative opportaniat,

13

smapped up by public—particylarly ex-
peETTmEntErS -:I{-uwl wseless, meanwhile
fected, finally marked successiully.

‘e ean say in all scriousness—Isn't
radio: wonderful 2

Right now battery substitutes are half-
way thru their orle, . Unrquestionally
from afl of it there will emerge swecess-
il dovices, That's why we feel that
competitors shouldnt go to extremes in
lnecking them,  They nust be supported
u little 1 for, by next fall, we shall
kwow who's who among the manufac-
trrers uf these devices.

Chit-at Darien,: we hove been working
on the plate voltage supply probiem (rom
a different angle. Accepting the B hat-
tery a4 a satisfactory sonrce of plate po-
tenttal when opernted ot a wery small
current drain, we are teving to find oot
how we can pet the same kick in the boud
apeaker with a fower current from the B
batteries.

Thers i the greatest upkeep expense
for a radio set, An outfit which operates
on one-half the usual corrent drain can be
sold with sales arguments that nwan far
more to the B.CL, than the familiar
“more  sensitive, more  selective, purer
tone” story that everyone tells.  In pddi-
fion to working for more dislance per
tube, Jet us try for more volume per
mifliampere.  This is a thooght for the
man who wants a redio problem that is
worthy of some real thinking.

Here is something ele for experi-
menters to thinke aboot.  Wegensrotinn,
usedl to one form or another, is becoming
of increasing importance in highly «of-
ficient receiving circuits,  The actual ef-
fect of regencration i to wipe out the re-
gistapce in the prid dreuit. T someone
can design a cirewit of practieally zeto re-
siatanee, the effect of refeneration will
e obtained without the nse of the feed-
hack circuit,  OF course, we are steadily
decrensing the [0s2es in the coils afd con-
densers but the differsnce between ordis
nary operation and the regenerative ef-
fect 18 the small amonnt of a resistance
that we have not vet been ahle to cut oat
How do you suppose we can design a of-
cutit or add an suxiliary circoit 8o as th
bring the effective resstance abnost to

oerod
M. B SLEEPER,
Editor.



R-F-C Type Receiver

Thie set is equipped with one stage of nen-radiating tuned R.F.,

and a stage of regencrative tuned R.F, conpled through a trans

former to a erystal detector,  Heverse feed-back is employed in an
entirely new method

] M spHte of the efforts of rado engioeers

to l'|i':'|.'l.'|u;|.- carciits which do nol -
ploy regeneration, there {5 wo deémving the
fact that we are still without a
Factory sveten for aceomplishimg. reslbs
which can T oblaing] with reponerative
eireints. This s shown convincingly by
the pesults durmip the last Tram=atlanti:
recerving tests,  Altho mony meuteodvne
and toned Ko, receivers, employing five
tnhes, were able o brng m the forelm
stabiond, the really. nutstandineg. result of
thee tests s the recepbion accomplished
by singhe tuls regenerative receivers.

|':|FI'\-'I1'I'I'.':I-' has lseen -.:I'1::I.I|_'|: T g LHECT
by reducing the - resistance of tuning cir-
cliity Theowmrh the wee of low-loss: eon-
dénsers and coils b the difference
betwern  the mimining  resistance  ob-
iningd  withowt reseneration  and  the
risdatiigeee  with |'|'g|—n|-|-.'.|;i|_||| 15 AN 1m-
portanl ikl -.'|||||r:-|hr||==_ {ector

ailkes

Fhe P he recciver illastrated (o the
Clronit mecompsnying photegraphs: is
Fyabem the result nf many tests anid
experiments carmed on oot the Daren

mboratory to develop & cirenit system
which woddld alliw the se of e
tive rudio frequeniy amslification with-
ouf radintton amnd (0 use thin method in
cosmnecton with o cryietal detector,

[Mee temdency  toward  sohstituting 2

crystal Tor & tube detecior 2 not merely o
passing {ad but & practioe which is np
proved by resuits  obtained in o coreful
iekts, - Not only does-the crystal pive true
rectification, which a poorly sdjusted
he dion ned, It it sccomplisles - its
work s stecessfully as the andion,

I the type GEXF receiver the eliming-
ton of ome bube may holb petm o jusgity
the means emnployed bt more thon the
ehimimtion of & fube is accomplished i
this ser. First of all, there i= one less
comteal than i the usual outht with two
stages of fonsil H. F., Far the fght-hanid
condenzer, o5 will be explined Tater, is
not - o tuing confrel boe merely presemnty
oscillation.  This e=t iz more sensitse
than the fuped K. Fo receiver hecause it
takes full advantige of tesensmtion, In
orilinary outfits regeneration would re-
quire still another adjustment in addiBan
to the three tuning condensers,

Cin the other hend, this ontht 18 not
proposed a5 the best that ¢an be  buik
for one owfif or another i the  hes|
only 28 it meets most fully the particular
regeirements of the owner,

However, it can be sald  that, ar
tiendarly if ane of two stagss of A, F
amplifeation are achded, (he results are
bowtnd to plense the most exacting rodio
aperator or B, 0
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H-F-{I Tyre Eecrivex 1%

How tha  Refcrring to the schematic
BRFC St dingram in Fig. 2, you will

gee that the' frst condenser
prcl couplar provide one |:|{ T
gsiillating tuned B F. amplification. The
gecond condenser and muplﬂr form the
tuning circuit for the second stage. In
ihe & eircuit of the second tabe o
Haubind B-199 radio frequency trans-

aver the entire warelength range and wits
mmuch. more satisf than malong the
feedback coupling varmable because 3 ca-
ity across the outpol was necessary
ce the coupling cotl 18 sel, regolation
over the hroadesst can be accom-
plished with the small variable condenser
We believe that wvery imteresting de-
velopments will “come from the experi-

whﬁ

1=n- |.n'm| [

=L k3

| T -I IR LA A Al

Fip. @. Esamins thizs schematic disgram csréfiodl

pat i

former. Normmally the oot oscillates
Conseruently, ©f i3 necossary too pot oo
coppling ol in the plate cireadit srranged
for reverse feeddhack 30 a8 to slop the dr-
cuit from oscillating.  The secondary ef
the R. F. transformer goes to-a Rasla
fixed erystal detector and the telephomes
ar the primary of an A. F. tansformer.
It was found after careful experimenting
that an (U025 mid. warizble condenser
pcross the ohones or transformer  pri
mury permitted the second R. F. stage to
be adjusted right under the oscillating
point.  This furmished the hest comtrol

and you will aés haw tHe B-F.0 el 1§

har,

mits with this type of cirewmt for st
offers a wite range of fests for those
who want to waork out Turiber improye-
meple oo the cireuit. For lnck of a bet-
ier aatne. we have called 3 (e R-F-OC
system  indicating  radin  freguency-
orystal

Grandasd  [hete has been some  eriti-
Parta ciam from our readers be-
Required  ause standard equipment has
been specified without giving the details
{or experimenters who want fo maoke wp
their own parts. It has seemed advis-
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Fig.- L

et adjuetment af fhe ceoplisg ool |§ pEdeMARy aGnce 1T RED bDesn s

Thes

ERnpdpr v famturied Yo bhs LicDe pandl with &n amgle breckEet,

abls,  however, [0 -speciiy  eguiprmem
which can e obltrined readily m o
supply stores, partly becanse so many st
bailders prefer to do only the assembly
work anid - parthy becavse it @ generally
aafor 1o |_||J_'\_-.- 5|u,~|;i:|] itesns mirendy mitile
pecoriling o standard specifications

For those who want to build thetr own
|_'l;a-1!'=| the follenweine E-|l|.'|.'iﬁ1’.‘:1[5|.ll'|5 for the
antenne conpdler aml the feedbock couples
will be heltpful,  The anteinng cowgler 13
wound with approcmately 55 tarns of
No. 22 wire om the secondary amsd 6 turns
of the same size wire oo the ponmry.
Thiz coil 15244 ins seross the fats The
eotipler hns approximately 50 torns of
Mo 18 T 5. C. wire, mensuring e e,
perose the fats, for the secondary, 6
turns of the same wire for the proary,
and 20 turne of the swme ware, wooml
24 Ins, poross the fiats, Tor the plate eoil.

The antenna coupler & the standand
Eastern piclle bottle coupdér and  the
vartocoupler the regulnr  Eastern  Secir-
e foEer In adidition, two MNatiomsal
condermers fitted  with C34E-in. vernier
digls are emploved, one of 0.0E35 and
o of O0005 mid, a Raolamd R-100
. F. transiormer, Basla fxed orysml
detector; an’ Elgin 0025 mid, vamable
rondlenisset, wi'h o 3-in. Kurz-Kasel kooh
nrd dml, Walbert Alument Jock switch,
Harco telephome  jock, two 1I-A Am-
perites, five Eby or Marshall-Geerken
binding posts, -and two stendard Tase

Fempanmnn wochets,

These parts mre moanted og a Dot
i.-Fl.'ll\."l THERELTITE 14 liy F Ly 371630 ond
o fube panel 5 Ty 4 by 3716, 1E you
want: 2 very tigh himsh on the paangls,
Wncle Formich is recommend or, & yon
prefer mahogany or walol grmn, Celo
ron 1% good

For basrdlware twao coil 'r|||l|:|1||i||;_1 ||i|‘-

fors wnd frr mogle brackeis are nesded,
with the wsunl  psgorinent of machine
serews and mufs.
Drilling Adtho the -actual lecabion ot
tha the hiodes are not sliown in the
Pumsils tla=tritae, full  siee bloe-
prormiis can be abtiined Tor use as  paned
patterng, 1§ vom want 1o scale off the
leations of the parts, v can determine
these detnils npproximately from the pic
ture wiring dingram; o= 1t 15 shown ot
exactly omne-lmll sine,

There are nn snecinl lifeulties 9 be
encimintered I layoe ool the panels. Al
holes aire of strndand sizes, either Mo, 18
or T5/320m.  The Intter stre= i emploved
for the ek, filament lock switch, and the
hofes throsgrh which the condenser shafts
flsl=n.

Snggestions  Lhe best mechandeal design s
for unavathng 1 the connections
Wirkng fire nof propesly m=ide, Wi
the picture wiring dingram and the illos-
trafions it is an casy matter o copy the
ortganal zet. A little care in shaping the
veire will mob smly prevent trouble when
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the set is in operation but will greatly
mmprove the appearance of the cutht as
well, There &5 o tendency bo enconrage
set builders to miake connections sHtheunt
soldering but this peactide should be dis-
couraged for screws and thumb  muts
have the most mystenious way of lettog
wires slip out froin under them and they
give miv watiing except that the sef stops
functicsring as it should

Altho mony 46t hodlders feel that I|||.-_'.l
must have an electrie soldecing jron, this
is really noi necessary,  If you do not
feel that won can geta good elactric trom,

s

Fig. 5.

i clawe-mp of Lhe plokie-botihes fype timer apd Goiiphes.

bit difficult to understand, but if you
make comparisons with the illustratwons,
particularly the rear view in Fig. 3 and
the hottom +iew in Fig. 5, you shonld
have no trouble, The picture wiring
dingram shows the rear of the set with
ihe tube panel turned vp. The parts
drawn with dotted lines are either be-
hired the wariocoupler or above the tobe
panel,  Befors mutting an mstrement in
place huwe the soldering lugs on the ter-
minms and  the thomb  bots  ophtened
ilovwny securcly The Spintite wrenches

pre pariicularty goad for this work.

Tha caupiae ghaft W Guf 6ff @l

1 iy ot meesed,

siich 38 the Americen  Beauty, a No-
korode soldering kit, which codts only
halt o doflnr, will do astonishinghy ool
work when used in acoordance with the
very thorough instructions supphied with
the soldering kit The secret of =uceess-
ful joints does oot He in the desien of
the irom but in its eprreck munijmalntioe,
Moreover, nof-acid paste, such -as N
korode, or rosin eore sobder, such as the
Eecter or Belden brands. mode with the
correct proportion of rosin necessary for
radin work, I v use the paste. be
gare tooget =0l snlder or you will hawe
tronble in smking it melt properiy.,

Figr, & is & piclure wiring «in

Assembly - . Lo
and Fram o this pecsiving sef,
Wiring Becmse of the arrmagement

of the garts, the drawing may be o Fith

1. Remove the mounting clips from
the base of gach Amperite, and oot off
the ends of two clips where they bend
aver the end of the base Using -in
.32 F, H. swerews and note, monnt fhese
clips o the under side of the tobe panel:
Note carefully how they are arramgedl,
The two {Iips tovward the fromt of the
base pnael are those which have been cuot
off, while the rear pair have the ends bent
divan flat and Gled oot with a rat-tail fle
et that the arrews which will be pot n
loter throurh the base ponel and sockreis
will make connection with the elips.  [Re-
wove the serews which hold the oontact
springs on the sockets, put the sockets on
the tap of the base panel, and in place
of the werews which were vsed {or ter
minnlz, use 3-in, 632 R H. screws
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Fyen Mo nives i

passing through the base panel and up
ta the four corners of the sockets. These
sorews myst have lugs under them.  You
will see that this arrangement serves two
peirpuses.  Che longer screws biold the
socheds 1o the base panel and af the shime
timwet allow connections o the fermianals
1o be made at the under sile of the mbe
panel,  Bevery sure that the sockots are
|'|||11 o rllrrr'd.-rh_." .1|1|| r’hr_ l.||:||;_f- in 1|1r_
woekeet tulieg ore loentbed as ehown 1o F:'.;;
I, the wop view,

all st ome {rom each post.  Pul the oo
dénser Lelond the panel and pot 0 the
screwd which po through the pear box
aniel thread info the moonting pillars, put
bk the three serews holding the dial 1
the gear box, und, finnlly, fasten the knolb
i plece by tighteniong . the sel screw i i,
Turn the condenser pltes o that they
arg fodally interlenved,  loosen  the =t
werew om the eolbir over the condenses
ahiaft, set the dinl so that the 100 division
line cotpcides with the line on the pane
and trghien the set screw agoin

Fige i

i patiem yiow whowing the Amperiiss, A.F. ramformer, and fhxed

erymtal dEtecter,

2, Mount the five inding postz on the
tube ponel vsing two lugs ander the outs
where they are shown in Fig 4,

J. Conpect 1 tn 2, 3 to 4, 5 o 6, am!
.F fia E. C{mm‘.:r:ri.-urm | 8] .:|_I il 5 i f
ure mode betwesn  the lugs themeelven
withowut the use of conmecting wires,

4. Mount the yarinble eondensors, lock
switch, R, F. transformier, and the tele-
phime jack on the front panel, [lse
Riam, 6-32 F. H. screws and auts for
mounting the transformer,  Make sure
that the secondary termminnls are towird
the lowes part of the panel. To mount
the Mational eonvdenzard it s necessary o
TEme rh: -;ti.n'hi. Firat [oosern the set
serew which holds the lonoh to the shinlt,
Then take oot the three B, H. screws
which [azten the dial to the gear box, re
move the four ecrews which hold the
gear box to the condenssr  mountbing
pewes, and undo the st serew on the
|_'|:|1|-u_1.' w'llirh ﬁ!ﬂ- aver  Lhe rl:m-l!r_'nter
ghaft. You will find three washers on
each condenser moumting post.  Take off

5 With the geudensers in place, e
move the B, H. sceews wlnch go through
the rear el plate of the sEller oon-
denser wnd  thread oo the supporting
pillars,  Put an ongle bracket on each ol
these corews amd tirhten wp the serews
again in their proper pleces, Do the
zme (lng o the screw poing into the
lewiree |1'f!-||:|.r|-| EECh! of thea 1:I.I:'|.!E'I' CiIh—
demmer, looking at the set from the rear,
This arrangement ts shown in Fig, 1, the
1i:||:| VIFW, "lil.'lh_':n '|1'||_' I;1|:||r' |'_|'.|nr'| o these
throe angle brackets, wsinr ¥wim 632
B H. serews and nuts.  These muost be
ftted with soldering lags as they provide
D.‘.ﬂ:ll'll'\'.'l‘l-iﬂ'lﬂ E-L 16 and 32,

fi. Coomect 9w 10 11 o 1213 o
14, 15 to 16, and 17 to 18 Wike 17 @
1% runs from the G terminal o the
sockel throgrh 5 hode in 1he tahe el
arel up 3o the hinding post on the fixed
plates of the varinhle eondenser,

) P|:|'I ) sl_':l-e!{'r.i:ng iu:.‘; {51 ] !'.1‘. the [
post of the B, F. transformer. and an-

(Crmtimpml mn poge 407
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Warking Date on Standard Radio Products

Data Sheet No. 5

M, GENERAL  INSTRUMENT
TYPE 5D WOLOSS CONDENSER:
This ftem represents o new departare in
lowe-boss condensers 1 thot four fauki-
tors, cach ope oply 7/16-in, dismeter by
Ye-in. long, ‘compeiie all of the dielectrc
materinl dsed. ese are meilde of 1so-
lantite which ranles-with quarte, air, and
jarex, as o minimibm diclectrid oss ma-
terinl,  The eondenser s of the grounded
rotor: [ype amd lnscometd end  plates
whieh are outside of the dense elec-
trostatie il It Tae. good, lonp
beirines and. & frichion-wipe  contact
on the rotor, Connections can e moade
directly 1o the stator and mtor by means
of the soldering lugs provided, Three
632 F.I1. machine screws ore osed {or
moynting,  The dimensions shown are
for the 21-plate 00005 mid. spe.

35 KRELLOUGGT RF. O TRANS.
FORMER = MTh pramey of this aper-
odfie, aie-core transformer bas 11 furos
wiotind in' g single layer on p thin rubber
tube, The secondary i3 wound in honey-
comb- fashion and i supported by small
rubber pe A meparation  of st
Li-ine 18 allowed Between the two wind-
ings,  Taps ane provided on the seeoml
ary.  The unit s supporfed at sn angle
o a ickeled brass foot {or one hole
it Gireen silk covered wire is
nsedd wi dope or vamish of any knd,

36, EASTERN PICKELE BOTTLE
COUPLER: | In this low-lnss aperiodic
antennn conpler, disbectric mnterinl has

reduced to o minimum.  No tulsng
or doge of any kind is psed, the winilings
being of pickle Toitle form, seli sup-
parted il ceinforced with farrow strigs
of gummned paper,  The prinary bas six
turng of ie filk covered wire and the
socondncy has 55 tirnz of grees sk
coversd wirg.  Each i wound fnoa single
ll!l.j"l!'l' to reduce the ddrstribnte] m;lq-ti.'t}'.
Two clamiping strigs of Formiea are nse]
for mouoting the coil, Thi= conpler will
tne from o G000 mieters when used
with a (005 mid. conilenser,

37, PACENT RHEDSTAT AND
POTENTIOMETER : The dimetsions

21

given apply both po the cheosiad and po-
tentiometer. Tle wirl:il-:llﬂ 1% r||;|.|||;u|rl1.'|.|
om B compostien form, snd the cortaet
Brrn i permanchtly sel pt the factory
The shaft snd koo are removalile o
the construction 5 such that either pane
ior bnsehoard mounting 'can be empboyerd
Thee mielille binFng peet goes 0o the con-
tact prm,  The knob s pnidoe m apges-
unee and nslversd dial is also Tornisbel,
Two-hole ml:l:mting is used. | The rthieo-
stats are supplied with resistances of &,
13, 20, 30, and 50 ohns, aod e podentio-
el of 3.'-"5 ol

38, BENTAMIN S0CKETS: The
eleetricn] and mechantoal desgn of (hese
socketsis wery good,  They are made of
Bakelite, The shell floats on four light
speings which act s shock ahsorbers and

revent microphiohe noses catsed by vi-
watbon of the tules, This feature has
lomg been =ought for in connection witls
the use of LTW-190 jubes. Fach eontace,

g, woel soldering tob, forms nocon-
pingons st and B fEtened to the shell
with an eyelet.  Both binding jaosts and
soldering tahs are provided for connec-
tioeL. Eﬁu dimnension X i the drawing
o 144 i for the stondan] secket and
1=1 706 T, for the UV-IT9 socket, Al
other Jhmensicis are common to both,

3 WMARSHALL-STAT: This = a
vernier theostat siitalle Eor either seand-
anl or dry cell mbes, aml s very com-
paack, - The entire it is made of heavily
wickelpd breazs . Chne bole  moomting 8
iimed with i kmuebed collar which screws
ap in back of the panel. | Cne conrection
iz mrade to the screw at the extrome back
and the other to the srew on the angle
plece,

0, ALI-AMERICAN EF TRANS
FORMER, TYPE R-19%: This trans-
former is very neat aml congeees oo is
enclosed imoa akelite case. It weid mpe-
cindly “destgned  for wse owith 1T -199,
C-299, ancd similar obes, and the wave-
fengrth range i from 225 @0 550 melers,
Both banding podsts and soldering tabs
nre provided for connectenn



Commercial Typse

Sets and Cireuils

Four-Tube Coto Sy m]ilinnic

Broadecast Receiver

Extreme selectivity is obtained in this sel by the vuse of a buoilt-in

wiveElrap circo,

Une stage of tuned R F. i followed by

a detector amil 1w rlinjges afl A, F. L1I||||]i1i1‘ﬂll||!l.

L THCY ihe plrts |_-|'|J|||._-.'|;-'. T AT
Civtey Svmphianbe Reoviver are in
mihar, since the couplers, vamable b
densers, sockets, and-tramsformiers have
already becomie popular nmong =et boi’d-
ers, the eomplete ootfit i tew il pre-
senil® ideas which are most micresting-
Fhe important {eature of this recrng
iz that it 18 eonstructed with one siep ol
] radio I'u:qul'lll.'_'.' .||:1|~I:r|- ot jom - el
im eonnection with o wave trmge amd
vaciable coapling {5 provided tetween th
wiive brap and the sutenns coupling coil
the '='r:|_'r_|r::]nr_g.' el ks |'l-|||'-',-ll'.|'!ll:= il
terna eoil, and between the primary and
secondary of the tuned B E. frunsfommer,
While three acl jstments are wdided in this
wav, they are not at all critical;, making
it possili'e o leave them wiachanged over
o witle rangre of wave Iengths and Gper-
ating eonditions,  However, when it i
noceszary, these elemetts can he adijosted
ard the sharpness of tining or the am
phification increased pecordingly,  The
weve trap for ‘expmple, i owvery  loosely
eogpled under noomal cireumstances and,
as @ reanlt, Joes not have a4 tendency to
absorh cmergy on the wavelengths being
receiveld, Howewer, it can e brooght

I

inhes cipernlbion Very g kiy 1o cut ol i
teiferency, The same thing s true with
the privary-seconidary. conpling,  For or-
tHnary use, the cong’ing is made as tight
wa -possible, boing redweed only when in-
terference calls for sl sharper tuming.

The use of adjustabile coaphng bet ween
fhe primary and secondary of the tumed
LF. tromsformer iz alwnys o good idea,
||.':|:~1'i'.|!: i1 ||I|~|-\.'.|l||' b oletmin masimam
wenplificatiom withou!  consing the first
tuhe 1o break into asciintion,

Muny Experimenters and =6t boa'ders
i “nob ‘eenlize’ thot, in a tuped R.F. re
|--i'.'llr_ ||1-|511:.; the secrmidii ¥ las the effect
i uming the primary;  Therefore, if the
auphing between the primary and sec
nmdary 15-too tight, the wuming acton of
the séeondary condenmser upon the pie
mary ot plate civeimt te the same ag 1f
tuting were employed in the primacy.
Phist would, of coorse, canse the tube fo
aactlinte. A thie '|||5|g-.'1' -.|.'.1.1|."|l.':||.x_'.ll:~, thiz
et is hardly noticenle, bat ot abouot
30X metecn or below, even when neatra'i
gation is employed, the adiustment be-
comez critical and the ttnd-:-n:_\' tor asail-
fate gquite: prooognced
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Fig. & Schamatls wiring diepgram of the Gty Bymehonin receivar
The sockets on thes set oare of very Ihe variabe comdensers are one of the
good design, for the terminals are insg-  lrst to be designed spc caafully with o
lnted from the metal fmine with hard  single hearing for the shaft which carries
ralaler Rl [adeid of the ordinnes the eotary |l:-\.l||'.' Tom can sed ihe

Figs 3. EBhowing the arrengameni of eafilrils Tar Tuming e sat

fype of spring contacts, o-s ecinl Brrange VT EY I|.| W !|_||'I'|_: Fie risttieails Of Lhe
ment is employed by which the springs  capacity are obiained. These comdensers,
ETI] each pit on hoth sides, Thus alarge by the wiy, were also one of the first
contact snrince 15 obinined with o sile to e made wath a mefal end plate. | Both
wiping action which keeps the ping clean stator a i ot plotes nee msulated from
..|'_'E '||ri|_r|'|' Tk - Trime



Assembling Standard Construction Kits

The Splitdort Self-Neutralized
R. F. Receiver

In this five-tube sot. the problem of nearalization has
been attached in o unigue manoer inesrporating many

imteresting mechanical fealures.

A HE Spdan K. F. receiver. sherwn
'1 i the accompanying: illustrations,
represenis a happy combination of bgh
effLCEEney, 8 |||[-'|l ity of construetion, case

as- ireedom from

i o, e veell
dizturbances due to pscillation, Tt pro
vackon twor stoger of fmnsd rmidio fre

T g elector, amd twno stages of muiltio
Frequency amplification, A single cir-
cuit eoil, e |l_| a -I-ﬁ-|-|:|||;' variahl
castileniser, ks emplovesd for the se -|'|-|._.|'.l.

CITE R This debivers  the  naoximn
ol of energy from the aerim] o the
hent B T folee, and doce oot redisce the

electivity af the set sinee the fallowmy

tnge of tuned K. F. amphifcation pro-
'-i-fl' Il that is necessary. . The two-in
erstage K. I éouphing coils are of the

air core Dhpe, ench tuned by o 1 -plate

wviirdhle  condenser mInCE  Fl pateitio
et necesary for o vabrodlone the
temdean'sy  tov descillate, the three con
deisers are’ the ooy onntrals  weed
:"'"Ili.'-lr il L | I“I-..:-C""'I -'|-|:_'|_ |,||_- =pf-
tings for any sttion remakn eonsiant for
oo opiven aerinl and grodnd.  The wn

O, (O0ES el
Iver ol tirns
A0y, ok tha
st¥e il Ware

fixeed condensers
i the primory
twn anleralir
il method of
fmipoTtant

SR ARTl A LN

il secanil-
cotipers, the
WHHIDE AT

[actors M s#curme

P

Part 1

e inhererd balance sl pon ||-|_"i|Ii|I|ng

fentures which hald . pood at-all broad-
enst waveleiprtis,

Praw ke Fammimation of Lhe schemutic
Giremiit Ts  Wwiring  diggrmmm  shows - tht
Amanped. Gne rheostat condeols flamen
current G6f the twea B F. tubez and the
ither confmls the detector and the two
AV FL tubes, A nepative grid reten s
"'IIL'|I'I_‘-'I."Z| on the bwo B F sLjrey, 'F'hq,'

two o A& F. atnpes. hove ||"||'-.'i-i|,||| foi
tEang i L battery f--l' inding the grad.
%o jnck 18 provides] for ploganme inoen

the first A B l.-.|'|r'||
e seation with the phones
hxed opndenser byv-passed the radio fre
quency cufrenls ardund the B battery
gnploved in the B, P, stega. A 006
mid, fixed condenser is unszed for by-
prsstng any Ko, currents in the A, F
.|I:|||||IE|'r around the fowdl --,|||_,|'|;;|I A

Alipe locating a

A4 mid

vl e Bl amplifier B ladieries

The set s despned prmanly for use
with an aemml, During a. test at the
Uemien laboratory it was foand to be &x
Il'l'rl'll."|.-. .=.4.":l.'-.r'|'.-". 1 imoverment of  the
enter chial one orf two divisions mither
way comipletely tuning out any statbor.

Fair resulis wens securved dsing an aerial
done on a groumd alone.  Tn apartiment

i'--ll=|- | I 1L _ri]-_l "l.-l;".l' "|'|||:-._ .l.|1|?r-|'l
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many high powered broadeasting sta
tvons are located, all kocal stations shauld
be brought in on a Joud speaker fising
only & groumd connection

Design  De There are several mew con-
Enlls of the  wruction  fentures i
Set. ottt The ditector and two
stigge A, F. amplifier comes already as

this = Ko,

dengers and bakelite. socliets are paed.
A I:I'r_ld!-l s of I:Iu: st i-_. 5|||_'|1.'|.'|:| [ 1]
Fig. 1. Lookmg from: left to nght we
hpve the antenng toning and the two B
F. eontrgla, Nexi cimnes the rlheastal
1 which coodrols the fwa R, F
tubes, and rheostat Noo 2 which controls
the dotector o fwo A, F, tubes. The

W
BHE P
(NEay MELNRH L

& &%)

=

Fig: 2. Thia wiring dlagrant showe The sl

semilalea] and wired oo deck form. [Las
only necessary (o fasten 1his to the base-
board with four screws and meake the
ouiside connections o it The thnee -
duetfinee ciotls are wosnsd oo Bakelite
iubing and ench one has s 00025 mil.
condenser nlrendy connecter] across the
tap.  The primaries of the two B
transformers are womml wilth lasge wire
to ool down resistance  losses. These
coils are spaced 643 Ins, on centers pnd
the smtenna coil is located 3-_!_- i18. abave
the other twa coils so a8 to aveid mag
nefic coupling.  Girodnided  eator oon

FEERiwEF,

Faladn @mplayml lor ihe Splitdes?

small kmob m flie lower lefe hand  core
in dne the Bloment switeh) i the lowes
rigint hand corner is the phome jack

A Formigh posel 7 by 36 imz, 3/16-
ina, thick, sepports the  comlénsers,
rhesstnts, jieks anad filnmso switch, A
woenlen haschoard 8 w25 ins,, 5/8-in
thick. Yastencd o the front panel, cireies
the detector amd A, F, wsmplifer onil,
sockets, | mid. fixmd conddenwer,  amd
cals,  In o addition, there 9 2 Formies
||i.||||.i|:|j_: st ||:|.ru_'| 50 by 2aL4 mEg
X l0an iheek, for ihe Deitery, aecial
grosind, ol bnad  speaker connections
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] Ramo Excrsesmis Noumber [
Swamiard Parts required for this oul-  possible, Hend through each step be-
Paris fit are: One 43-plate eath  fore starting fhe work o it mav save
Hr|'|u|:'|r||- .

condenser, two 17-plate con-
fensery, three 4-in. Splitdorf dinls, one
Cotler Hiammer bottery awileh, 2 Pacerit
fack. twd 1lkalm ?C-iuinl-.'-l'l thesatnts
aiat] dHads, e Splitidos T detector dmd A
I°. amplifier omt, one antenna coupling

ol and ten B, I tranefocmers  wltli
il eondenstre two table mogmt
ockets, one  (HEI2S mid. fGxed  cob

Fig. 5.

This wiew ahawas the roar of the sl

fimee ad exdta work later om,

|, Unzcrew  the oatslde nwt  and
witsher on the flnment switch and pot
the stem thiouagh the lirge hole w0 the
left hamd eoroer wf the panel,
fooking ot the  paned  from the front
Fiit the mwat aml waslier on .|_|.::|i|'.| ut the
front of the panel, keeping the iy of
thie switch i s horisonial  positdon

ill1'|'-"!

The A. F. ireansformerd Gre

an@ir Lths hiBes pmhel

denzer, ane | mid, fixed condenser, 12
enpraved by himding posts, Formici
paocl § by 20 by /16 and anather
TR b '_’,"r!"_: ||'|' 3106, 0 wood hase-
baar]. B I.l'u 5 by 3/8m., baus, har
srrews, mats, Hags, and =older,
Amembily  Figs. 3 aml] 4 show 5 picture
E;i!l”n‘ wirirg diagram of the ~f.=l.. i.n
wlidech the  ponnestiona have
been drown exactly ag they weme nr-
ranged in the orginal receiver, The
diagrim s drawn losking down on the
wf AN enldernine 1 done o logs, soime
nf whicl are afresdy 'r-1-'a1'.rl‘.nr on the
mstruments as they come in the kit
Fim all Ings hietore ||'.|Iﬁru; them om the
instroments.  This will make soldering
much emsier. Use pither Kesfer rosin
vnre solder or ploin aoft solder with
Nokorode paste put on =paringly, The
mew. Firth soldering fmd is alzo. very
axtisfactory. Hawve the iron thooooghly
clean and hot ennagh o make the anlder
Tl Treely
The Followme instrsetions have been
prepared bn the proper sequence to trile
the  assembly, and witing. ‘a= simple as

Mount the jack i the lirge bole at the
tower rght hand comer in the same
wily, with the Trnme vertical and to the
left wisle.  Mlommg e large 43-plate con-
denser m the aet of holes at the 1=t
Moont the two remaiming 17 -plate con-
densers in the respective setn of holes 1o
the righi Remayve tle dials from the
two rheostats by lookesing the sof sefews
e the koots, Moot these rhenstate on
the right of the condensers with the
[-1/8-m. F. I, machine serews and s
[l*’ii".'ilfi'l.L ik beriie wiare thal Hhe 1r:':r|.15|:1:|].-:
faint toward the bottom edpe of the
panel.  Now put a tinned log on the feft
hand {erminal of rheostat No, 1, (Fig.
3% and one on the rieht honed terminal
of rheostat Moo 2, looking af the pone
from the rear,  Have these lugs poknt-
ine in the directirne shown,

2. Take two nf the pieces of the
braided copper wire conmectinng - and
fasten the lug of ane to the right hand
termimal 1, and the g of the other to
the left hand terminal 20 Tighten wan
all the outs gn thess Theootntz 32 1 will
he mmpnssible o getont them later on
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Fig. & The mrrangamant =F fhe

Laswve s atler enel
ITE TOT COnresCL s

O ThesE Wi Wwiriss

1 Phe deck n=sembly
Mool thie twk mockets pb 1He DHise
lwaard  withe the l_—-'.ld imoo) H
serei = provided, pEing {he pctidce wir-
e dhagram and the holes deillsd o the
akelwnrd o loeate their positions.  Keep
ihe ¥ = and ¥ terminnls facung the
irganl. edge of  the bBaseboard. Now
&1 the et |...|1|-'| fo the bomaelmrs]
with the threee Lang bFo L wood =cvews
=er Ll the lower edee of the panel s
fliah with the wnder face of the hose:
bearl, and that there by a 2540 E[InCE
hetween each end of the baseboard and
the corresponding eni of ihe panel
4. AN nl the follgwiog tnstrocteons
o, prvent beokimg ab the set froms the
fenf, as o= s e netaral Wway in whoch
the work will v dode '.'_-Jm_- n fuofl
lepigrth piece of bus wire, connect e left
handl terminal 3, of rheostr Na 1w 04,
Hhe molor eonnectinn of the 4d-plade con
=g Keeegr this wire Y- feom the
irgot panel, and 33=im dvom the base
b, amid leave a G-in lenpth of wire
hevomd 4 for a connection o be made
ter, Comneact 5 the right hand  ters
minal of rheastat Moo 2 1o 6, the left
tand terminnl of the filanent sawiteh.
Run this e rem, Prean the froat
pane] amd 35 -n trom the bezetionrd, and
saliter &0 b & oand B the F = terminal=
if  the Conpet 9, the F
terminal of the left hand = I'|-l_-|_ Lk :“

1 Ewntl i lwe wire ticares=l the i.'||-|'I

'h'.IHII'I

o |ot=

raceivar has besn
from fhig top wiew

curmfully wureed eul, & you Can Eew

Weim [His wite oo, aver, am] divven, keegs
mig the horirontal part B Vy=1m, Troan the
In making the conmeetion ol
1O, it o droadl Dosip o ghae emd of awive
Wop T = thimt ot can be |'||||IL,-.'|| arapml
aire o 4 oand tem sldersd. Make
all edmnéctions of that tvpe fn this man
e Conmect 10 the |- termnng] o
the rigll hand socket, to [2 0 the sams
Y

5 Llerner tlae pacture  wirmnge sfmerint
12 0 gudee. assembde all the binding pasis
v (he hinding ol pamel, with the en-
oy el lieads |.r--|r|,||||||-_- irom the dall
e of the pariel Have the ale in epch
Iinelingy pos] potiting wpe sod down apd
ingben each post o the pane] wilh am
of the hexagon nots provided,  Place a
tinned snldering lug on ench hinding po=t
ewoppd the A& B aind O Fap <
nnmil fasten each n place Insert the
siiuil] copper  jumper bar oover  the A
Bat—,  Bar—, meul B Ha piEl A,
A ef - the Hiips zhealed poant --|r._'|'i:_=th T,
excepting the Aml, A P&k 4 speaker 4+,
and B Amp -+

o Balder: pieces of bus wire about 2
ins, bang to the lups on the Speaker
C Bat =, and B et ||i|1r||:-1.|_: st
leawing the wires projecting up.  Solder
nowire aioot 4 fns - Jone toothe Tur on the
B Bal— s, anil Teave it ',al'l'-it'l'll'.u.;
up, Al of these wires will be pzed inter
for romnectmg np the detector and A
F. amplifier assembly,

basebairid

(Rl 1=]=.

Tha concluding dedn o fhis sl mill appear
Im i Pelraary lnsun,



A

h‘.. ANLUFAUTURERS who want to
I find st For the el
frory about e .'-.IIII':|-.|'-Ii.':I|:-'-II crrves
wiiriois  transformers. or the  cxper
menter who wints o make some inter-
LNy besiy il 121 a

LECY ERsly et
errenlt  for {osmiet

L Iul" IS e

chii
mukeme A, F. frp
curves, u-mg the cirewit shown in Fig. 2

O wome  fransinmmers,  surprising
varmiinons wiall be Fomnd  bhetwesn  the
CIFVEY |l||h'i'-||n'! by wmamufartorere anil
flvsse abtnined with this circnit  Saome
Hmes  curves  shown  in'  descriptive
]:q::1|||-|||+:r4 are fol moele  Trois  petisl
measarements,  while  athers  are  de-
cidedly inaecarate awmmge 1o the use of
mahke-ahift testing ciroubis, The dantsn
o the ~:l.':i5:r_'“rl'| in] 1-¢ ||.--¢;--_—|||.-.-[ FLnL Ei'.'l.'!L

to w5 by Mr Samuoe! Coben, Chiet
Engineer  of the Genéral [nstrument
I,:r,-'rnTlilnl' Thit swvalem of ll:'~.-'.i:||.lr is

very accurate and can he deépended upon
to show the true amplification obtaroed
in the transformer unrder test ot varpous
aurlio froquoncies.

Thig :.l'-::'-1'.'|l:|||.l.';:',: F"I-‘\1I3Et‘il|'|h 2lwws
the Inboratory of the General Tnstro-

Simple Method for Making A.
Transformer Ampliﬁcatiﬂn Curves

The method of making A, F. transformer ourves deseribed here
takes the myvstery out of characteristic tests

]

F.

ment Compemy i which this cireult e
=] Tor re enrch work. We liave also
fimde wp this squipment For use in oo
flssratory . Darren, Connectiost,

Andio I'ra,':'|l.|r'nr:p' .'||‘-{.—.'|.'|Ti'r'|g current
g supplicd to the crreait from a vacum
tube setllator.  Dhie is ned given on the
ogctl ator, althoiggh ot wi'l be decribed
m detat! & Hide later,  The LU TR IR al
the pacillator 15 conmected to o coup'ing
transformer oade  from  an  ordinary
o F. transformer. - The imon core, how-
ever- 15 remoyved oand the w‘iudi.ng:-! |||.'|-:|‘:l:1
fi a smal tin box which serves a3 &
higld.: The shicld i connected 1o the
g

In Ju;]l]i:ﬁun. ol 20Mk-ohm and pewa 400-
ohm potentiometers are nesded, s fxed
resistamee of 20000 ohms, anather resist-
ance, B of 200 ghma, and one 2 micro-
forad dondenser.  Ward-Leomard sessf-
ifree umits e well soited for this pur
pose, A Federal B-contact cam switch is
meeded to chmnmect or  discomnect  the
transformer wnder tesi, with a vacuom
fube for the transformer coupled ampli-
fier followed by a stape of resistance



Jongary, 1923

M T nansronsEr rsTS al

coupled A. F. amplification, In addition, a
(1o 10 thermo milhiammeter and a
3 to 125 thermo-millinmmeter are needed.
The former may be a calibrated thermo-
couple connected to a low-reading ol
Hammeter while for the milliammeter a
Weston type 301 instrument will be sat-
wfactory. This mefer should be con-
nected in the plate circuit of the st re

sistance coupled amplifier.

reaiding of the thermo-ammeter T, A, by
resistance By The ratio of the drap
last . dotermined” to the drop frst de-
termined gives the voltage amplification
of the transformes &t the partcolar
nudin frequency employed.

For example, if the first reading of
ihe thermo-ommeter 15 4 onlliamperes the
drop across resistance I, of ohms,
is 080, [f, after the switch s thrown

F-—ﬁf;jm.rmru-l

Fha. . This wirlng disgeram shows ke osnpeciiéns Tor He  avdio - freguancy  traRaled e
characiarintic fastimg set-aup. Ths O =10 1merso msilinmeter o the meter rofgreed t6 pe TR, &
resigtanpe Gcouplad amelifier lg wead s thie Elrewil beopwle T8 operation s indepemsdant of e

audds Pregusncy and gees nol Intreduce any o lortion A additlon (e That whios may De Teursd
En fhe &,F. franafarmec wfilss S0

The testing process is very simple,
The trapsformer to be tested is con-
nected a3 shown., Then the switch 13
thrown to position AA. By adjusting
the rheosints B, and R,, the reading of
thermo-couple anuoeter T, A is brooght
to about the center of the seale.  Then
the reading of the milliammeter 0 the
amplifier plate circuit s recorded. . Also
the drop across resistance B. is deter-
mined by multiplving the reading of the
thermo-ammeter 1. AL by the resistonee
in ohms of K.

Next, the switch is thrown to position
BE and resistances K, and E, apain
adiusted wntil the same readiugf T
obtained in the milliammeter in the am-
plifier circuit. Again the drop across
R, ia determined by multiplying the new

to BE, the thermo-ammeler shows &
milliamperes, the drop across R, is then
L6, Tha:ratie 1008 s 2, wiich is
the smplification obtained by the frans-
former at the A F. frequency. emphoyed.

If it iz pot possble 1o brng the am
micter to- its first reading without run
fing the thermo-ammeter off the scole
sttt the measurements all over with &
lower first reading on the thermb-am-
mister by ndjusting K.

Tests are made at varions audio fre-
quencies. fn ascertain the characteristics
of the transformer. The frequency of
the oscillator i menssured at this loabora-
tory iz measured by means of a Seibt
audio freqeency meter.  This meter is a
Canephell  bridge having 3 calibrated
variable inductor with hxed eondensers.



How to Assemble the Receptrad

Multiflex

Receiver

L thiz set there are one stage of toned K ., a stage of trunsformer

poupled B.F.. ervatal detector, reflexed ransformer ALK, straight

transformer AF., and two stages of impedance conpled AF.
amplifieation

N ARUFACTUREERES of construcs

tHon kits, 0 commen with those
wihes baiild complete sets, foad it peceszary,
gs soon as 5 kit ol one bypo i jiuak G thee
market. 1o stwrt work tannedeiely on &
mew dbesign or circwif, not oy 1o con
timsahly Tmeprove fesults but fo heive soae-
thing new 1o offer as soon as the cirrent
chesipin hns lost it argemmnlity

-||-I' .||||Ir|'1|"-; -|I||l|-I:.: (8815 faigre 0l
kit follows their very popular ssperhe
perohyne  outhit - which  the) jureyinsaly
mumnbactared, Al throwsh dhe sunmier
wid the fall the laboratory develspoment
has been carried oul oot now the new
design s veady for the set Taptldeis

The Mi'tifles employs ones stoge ol
med mdio frequency amylification, and
one stage of transformer: coupled B.F,
fodloowesd by o Hxed cryatnl deector nod
of trhnsformer, voupled ALF
with ar addithomnl stage of distortioniess
imipedance oopled A F. This is asnwo
wian] eombhantim lad o the fEailtz CeT
fainly justiiy the arrangement eriplayel
Although the effecs of wmx tulics is oh-
piinid, onby fonr are yequinal since one
1 |-‘.i||.i|;..||_.||| b the uwse of He q.'r:-"-lll.|
Jetector, and another by reflexing one of

the andin stnges

Lwo sinpes

A fentore of this set which will apguil
b iy Tadio men is the arrangement for
[REE]4HL either o antennn il I:['.-I'-II'|!| or i
[oop anterma. Moo specul - switeinng o
et Bn repuired foro the boop o b
pligged into o jack ot the front, or the
antening and pround connected o hine
ing posts af the FeEi

Fhe kit is made bp o bws parts, the
Ly pe V4% which contains the e=séatinl
ingtrioments, sl the M4-12 which pro
vides all the saiditional ports to moke g
the complete reciver, Lo the
there are the following Receptrad parts
3 tn 1 Stlvertone reflex AGF. transiormer,
Fan 1 Silverton A, wradksi orsper, Cholk
coil trnnmaformer and SCUKK) o lay'-juiss
resistance, anternm ooapler i1d
guietticy caupler, fised orvstal detlector, ane|
l\ rhessatan 1 Tuee
FoElnins o I"||'I||'..| |I.||I-| ] iy 4 19K,
drilted mnd  enpraved, (o Ma-Abl
socketi. o Orobm thenstat, vne skhgle and
piwn douhle ciromt Pacent jacks. Dutler
Hammier flament switch, twn T3-plate
DR Duplex  varinble copdensecs, twr
£-in. knohs and dia’s, 2 0001 mid. Fresh
man fixed conderser, dpht hinding posts
and the two lnding post strips, togeihe
with the necestary hardware

first kit

ik |
ALESARLOTY N

S ohirn
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This cutht is also sold com-  post; connect 17 to 18 and 18 to 19,

-il*ﬁﬂ“!' pletely assembled and mounted
‘rm" m a cabinet. The folowing

goep-by-step instructions  are
fur the assembly of the combination e-
cpirad kitz which nclude - every  item
pEcessary, You are strongly advised to
follow the assembly steps as given below
ns they have been prepared n such se-
quence {lai the worke can be carried out
in the easiest manner,

In the onginal model soldermg lugs
were not wsed at points where hinding
posts are supplicd. This simplifies the
work considerably. Where wires are
[astened together, bowever, soldering 1=
necessary, He sure to use either Kester
TGS COre md-.'r or soft solder with
Mekorode paste, Use as little solder and
flux as possible, applying sufficient heat
to make the solder fAow frecly.

1. First mwariy the four sockets on the
basehoard with their lnding posts in the
positions shown.

2, Connect 1 10 2, 3 to 4, 5 to 6, and
¢ tooB

3. Mount the large reflex transformer
on the basebowrd.

4, Commect 2 to 5, ranmmg the wire
close to the base so that it will not inter-
fere later with the center jack. Connect
9 te 1

5, Muount the right-hand Slvertone
AF, transformer, 1 g 5 ratio, Tooking
it the set from the rear.

. Contect 11, the B = post, 1o 12;
conmect one stde of the 0001 mid. Fresh-
man ¢ondender to the wire mmming from
11 1o 12 snd the other terminal of the
fized condenser to 13, the P post on the
transformer, Pul an angle bracket on
]f-‘nﬁ'-‘l L3 and fasten it to one of the springs
or mounting the erysta’ detecfor, Fasten
the other detectar spring at I, the —F
post on the reflex transformer.

7. Assemble the six hinding posts on

iparting  strip, fasten two of the
angle 5 to the strip, wmsing the
machine screws amd nutd sepofied, and
fasten the brackets to the basehoard with
wood screws.  The left-hand end af the
strip should be 1754 ina, from the end of
the baschoard.

B. Conmect 15 tn 16, the A <4 bhinding

“. Mount the 1 to 3 Silvertone trans-
former and the impedance coil.

10, Copnect 20 w 21, 20 1o 22, and 23,
the Cr post on the transformer, to 24,
which iz the G post on the sacket, Con-
nect 25 to 26, 27 to 28, and 29 to 30
Fasten one of the springs for the 50,000
ohm resistor to 27, the G post on the
transformer. Fasten the other spring to
24, which is the — F post.

L1, Moutt the wvariable condensers,
high resistance volume rheostat, low fe-
sistance rheostar, jacks, amd fGloment
switch on the front panel, checking their
positions sgainst the drawing.

Fasten the front panel to the base-
board with wood serews.

12, Connect 31 to 32, 33 to M4, 35 to
36, 37 1o IR, 39 1o 40, 41 to 42, and 43
io 44, Connect 43, on the wire ruoning
iroan 20 to 21, to 46, the bottom contact
o the jack; connect 47, the top jack
contact, to48; conncet 49 to 30, the first
combact down on the jack, conmect 31 to
32, 533 to M, which iz an the wire tun-
ning frem 3 to 4, connect 34 to 55, the
bottom spring on the jack ; comnect 36 o
7, u.m!l,!E to 59, Connect 3 to B, keep-
g the wire above the center jocl.

13. Put two binding posts on the short
terminal strip and fasten o the strip two
nngle brackets, using screws and noots,
Sccure the brackets to the bascboard with
wond sCrews,

4. Connect &0 to 61,

15. Moont the sntenma coupling coi's
on the haseboard, -

16. Conneet the outside tap of the
smaller coil o 62 and one of the noer
taps o 615 connect the mner tap on the
larger codl 1o 63, and an outer tap to 64

17. Mount the B.F. transformer on the
hasehnard.,

18. Connect one of the white taps
from the B.F. transformer to a shorl
peece of bus bar running out from 65;
the ather white tap to a piece of bus ba
solebered at 45 to the wire running from
20t 215 connect the onter green fap on
&fi; the nner green tap to A piece of bus
bar running from termioal 67 @ connect
68 to 62, or the wire running from 20 to



Why engineers favor
De Forest Tubes

Thie [FV -2 P a floenon
psrnneiaf o F v endla
flowmem  cormampromi s
ma iy pi o T

HE mechanicul chnracreristics

thart recommend De Forese
Tubes to the rough usepe of the
laboratory sdd menths o their
lives i the less turhulent sockets
of the famn.

The electrical charmcreristics—
the high Mu—that the engineers
find ga desireble provide n higher
pmplification constant,

Die Forest Tubes will daall they
are required oo do—and more
Cne specinlist, an expert on Te-
sistarce  coupled -amplification,
wses them becouse of their high
mutual conductance with which
the amplificacion varies directly
Anotherfinds that only De Forest

Tubes will stand momentary over- |

londing and work perfectly after
the load s rermoved.

There arc two types, illusorated

Uniformity gives ac-
CLITACY in ]i.'!h'ﬁrﬂn'lr']l'
work., One set of De
Forest Tubes brings in
signals as clearly and
as deeply as another.

T it 1Pt DY 5, i

nevarn xS lareni pemrres af
iraly o wf e e 1
mrepe &F i Akimged e

eerichal o & aals

abewve, that saristy all needs, The
DV for  dry barteries has an
average mutunl conductnnce of
460 micromhos; average amplifi-
cotion constunt {or Mu) 6 plate
impedance 13,000 ohms; a good
derector im standerd regenerntive
circaite, It 58 remorksbly non-
microphonic. The DVl for
sintape bBameries is made for
power amplifier work and is de-
veloped for all wsusl circwics.
Conductance 710 ohmss amplifi-
cation constant for Mu) 7.2; plate
impedance. 15,000 ohms

Sold by agtherzed desilers
only,  Mode by the makers of
Be Forest Badiophone, Lowd
Speaker and all rodio parts. De
Forest Radio Company, Jeriey
City, M. ]
DE TOREST RADID COMPANY

Jursary City, M. .

DE FOREST TUBES

R 1T, @ Pub. OE.

The “Magic Lamp™ of Radio

45
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teeart low, The AL O jmpedance. on

5 very hiel

v tlw ]

A8 Mkl d the =

Eumimg
gnmbrgly i

wrlle ihe right hand didl Fegulstes &

0yl ITRE

compled pmplines 5 a in@fier of Fac
these who wse ome o the ather pener
iTh that the e ther nse s
LT troe thiat the mmednnes
fitrale nmiplrher does Aol Pegitite 6l

lueh gelafe |l||Ir:|"i.' Ui (e oithet
lut - it danss el is s phtly o
|'_1,E-'|; 1% it I TR ATICY ik | leel

Cht ol e ficsk commnereinl -||.|.'|-_-:|
I |.|-'-|15;- WE
ECEIVET, | INitNn

war by the Western

It e i thi

acturerd duaring the
scine - Comgeny for the Dlnited Stades
Lrmy., - This
M -PR R EneTa Ve
The impednsee coils were
encased mosafe irom shells, mechwinically
comnected  with the core 5o a5 tn pive o
closed magnetic feld.  Thin was dene is
malie the impedanee mgsile
and g g womkling

syttt was three  falw

TS IVET | g || N

V=1 fuhe

A% high
| e

st e waer

pled il



ina Rﬂdlo Set ?

Liemt, Gerill, warking I conjunctian widh Receptisd sppineers. seis
new  skandords im |,|.||Iir_1. and  craftemoar I|:'-|||:- with e new

DOUBLE SELECTOR MULTIFLEX

It b the afisioemi al sadie sscelvers Sas ib—tonw  il—Ilmar 18

You will bé eaovineed the Recsjitad ‘l.[|||li|:]l:'l I FOpTHINE [0

Tone Quality, Simplicity of Operation end Performance.

S5ix Tabes HeBazed nde  Four—Twe  [Hal Cenirol—Ne Dutdoor
Aarinl  Hagui |d.d s | ke Multiplex 1w af  omce the favernie of the
hrmadeast listasnsr ond the distance Ean

In  Hutdseme Do Lade Caldeed,
winy,  Comgpletr  Umiliecryless Lamp
Lgalicl Type fee Dideal Curvang, SIS

MULTIFLEX KIT FOR BUILDERS

The Greilf Dribde Befreinr ban o oaslly sesembled = oo lew hownre. &l woi
memil s the HuI.IIIIrl iy, wchillng ol puits;, Price B58  Cantiklis  priscipal
puris; Proes, BE0.5

RECEPTRAD “SUPER-HET™ KIT

The Gl Diniills Selaciar san b ssily nasembled in & fpw houss, &l yon
poed i e Muliifles Kii, loehidisg o paris;, Mrigs 85l Cenjslibsg pelocipal
Sopur-Hel Kt el sll cesewtsad geiris sells fur $53.80. The souller Kib con
infming mosi esssnslal poris, 333

Writa for blos prints of ihe Moltiflles axd the Ssper-Het—ailin in
FEEE' ermilag |lAersimre.

RECEPTRAD MULTIFLEX

0

=



With the "I-i'um-ifn:r:-.lr;m

lm!‘.!—'
: At the top of
this page you will 2o him doing some-

5 THERE
know Chwear

iy ane wha

Rns ?

nnt

thing with a slide rule. ~ He is alwavs
doing something, altho meny of us' are
apt o Jdonts that becouse few of us can
vnderstiml most of the things he does,
However, he's satisfied, hecnise he' be-
lieves . be lmows what @'s all shoot
Ciscnr Boos ia one of the few men who
enn tell L||J'!'I|-|1I.'|'|l .:||||||.'|1 1.'.'1:.'|:' |1r- WILs
doing. fn rodio yesrs and years ago
Bight now, he 18 the Iiest addition {o
thie consaliing staft of F, A Do Aadrea,

It s interesting to note that scwvesal
impoctant features of apparstus desipn
have become standardized thrs a geseral
agreement omong mdi e inctarers,
Thesy points, by the way, bave heen
advecnted  for gevesll yemrs by Radio
Enpincering, -~ Macline  screws, uniess
special eonstruction males it fmpossihle,

are to be threaded G6-32 | nerriment
control shafts are o be M-n in
dinmeter,  Scale markings for rheostat

thitls are to be divided From O o 10,
with the word OFF shown separately,
Resular eontrol knohs are to be divided
from 0 o ), with the spmerals ar-
ranged to increase s the disls are
ratated oo clockwise direction.  Verrier
ettrali fhinst tom n the same dieection
o5 the mmn dials, These Tew points will
help more than might appear at first
thodight to make mirts interchangeshle

The Weston Electrical  Tastrwmient
Company Tms just published an impor-
tant pamphlel coosering measiaring instro-

=

menis af theie manofactare which ace
essenl tal o the accdrate testing of mdio
sets and parts. Moch can be learned
fromn the datn presented, for the manu-
Enctrrerwho thinks it iz only necessary
tib test a condenszer for shorl  eireuils
or a transformer for opens s ot keep-
g up with the steadily Incressing
stminrids of thelr competitors,

That momfacturers ton often design
their egnipment with their eyes on the
things othees are making, matead of fnd-
ing ouf by actual measurements whit hey
are doinge f5 infionted by the increasing
nutmber of couplers and B.F. transform
ers wornd in the lattice or spider wel
fashion. Wo ooe would lave the
courage o el o eml “low-loss,” when
wionmnd h-,' tlaozs |I:||:I|'|r|-'|.-. if he overT
actoally compared them with the closely
woums] - aingle-laver sslenoid.

Keen enmpetiton in the matier of
“super-trandformess” e developing be-
tween the Rauland Mamfactoring Con
paty aml Samson: Electrie, with the new
fype just introduced by General Radio
ai a third competitor,  Whether these
types will prove superior to the familiar
iesirns most be decided in actnal wme by
mianufaciorers and set basilders

Contrary 1o the general impression,
the Comnecticut Telephone and Elestric
Company has vet stopped production an
the 5-13 Sodion, the =smafler tube which
Tequires a4 polenfiometer comtrol.  In
fact, the Adte Apparntus Companv has
designed their new Calet cirewit con-
struction kit amomd the 5.3 Sodion
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REASONS

not arguments have
popularized National

ELVET
ERNIER

Condensers and Dials

EFFICIENT
S¢ds ualng Notionals have recaivd

snignels between Bocoos Adrus, 5, A
and Harlerd, Cann., 5200 miles

DURABLE

Twn Nationsl Condensers. and Velvet
"-"ami" DL-IIJ rn 324 _(HH “.-II.IIFIIJ-
1.Eu4|.- dlu'l.n; the recent Hadio Warld's
Falr without ahewing the lesar sign
“r -EnT,

DEFENDARLE

Used in Marine snd Radic Compnas
Wark, Write for Balletin 104,

The Mational Repennformer Far the
Hrowning-Dirake Recelver

The Performance of ihis wsi will sup-
|lri.ll o,

The Mational Repenaformer Kit
Conaisting of BRegenaformer, Cail,

andensers and Dials, reudy 1o haok
P SR ey SRR
Regenalormer and Coil. only 7.50

Write For Ballerin 105

Manulacinred |y

National Co., Inec.

110 Broakline 5i., Camhbridgs, Mass.

i q FgE b

R-F-C l!'pt‘ Recviver
{Comrimped from  pags W)
ciler on i, a termnal on the Gxed crvs-
tn] iletector.  Hesd these grmmd - an
slicrivn in Peg, O 50 38 Lo ke fondsection
|9 o 3 Comnest 2] to 22X ||1r: outer
teiminal oo the Jack and conmect 22 o 23.
23 fs the terminal for the variahle ilates
uil the wmall varmhle condenser,  Con
nect 24, om the cryaml detector; 1o 25, the
terminal odn the fimed condenser plages,
arEl. pommect 23 o &5, the inner contoet
an the jack.

8 Cut off the shadt of the varfio-
comtpler Bush with the bushing.  Remove
the sorew which serves g the termvnal
tor the lwer end of the premmey wind
g of the wvario-coupler. This 8 the
third sevew [roee the boigem,  Take off
the bower pomary bead.  Pat the serew
thremeh one bole of an angle beacket ad
Hihien: the sefew i plice ngain.  Then
fasten this aogle beackes o e tube panel
with a 'S-in 632 K. H. scew vl ok
Fut o log wider the mog as5t serves as
COnnBCLiai. Saller the primmry  bend
which vy 900k off to the anele bracket

D Coonect 27 to 28 271 the fop
ferminnl on thi codpler contact  skrin
Corsect 29 o A0 20 4w e secomd oom
tact clown tm the terminal stripe  [00de
well to msulnte iz wire with MR var
nished tobing. Connect 31 to 320 31 &5
the thinl termingl down o the sedp and
38 0 Tue oo the serew which holds the
angle hencket.  Coopnecy 33 w0 34, 33 §s
the fobrth termanal down on the atris and
A the B tinching st oo the B, F. frans-
former.  Another lug on 33 ot e
commicted B 85 Connest 36 (o 37, 36
35 the DLottom terminal on the terminal
steip dnd &7 a oomnection made to the
wird running. from 17 40 18 Connect 38
1o 30, 3B soldercd to the lug undes
the nut of ihe sevew which holds  the
noghe beacker 1o the fube panel,

10 Remove the thoamb - =crew and mt
fromi e contection o the fixed plates of
the 25 plate condenser and screw oo fo
thin o coil sepport piller. Pot a solder.
ing lug on the serew umder (the piltar, Cut
ofl the hesd from the Y2 in, 6-32 serew,
threzd if peet way ta the end of the coll
support L||.||:|.|.' prd the ot o the project-
ing et of the screw and tighten up the
mot apamsat the emld of the pillar s thg

(Conelndad oo poge G0
el



Speeial Construction Kits

R-D-X One-Tube Set §25.040

DUBKRANT hos specialived on the R-D-X ag 0 onestube
st Tor thoso wio wonl an inexpensive outfin wihiels will
bring im local stations whtls loud hprn.h'r volwme, amd
ilistant stations on the plones. All ports, a2 specified
in this book, sre forpished, with Formica panels deillad
and engroved, ecils wonnd, and cvervilibag oeady o
nezermlbile

Bmwuing-l]mk:: d=Tule B310.50

DURRANT has selected the Browning-Drake (oue-iubs
st For these who want the woaximeem 6 long distanos
reeeption Fllll|lir'l| wills tumdng i;!II'F otiotigl to cul ot
all avdinury interference.  Licensed B Begenoformoer
urits, manedaeiored il_'l. the National ﬂump."}. Are s
plied with this constroction kit, All parts ns specified
ure fodshed, with' pooels deilled aod eograved.

Parts for Set Builders

All parts required for building sets  deseribed  in
Radio Enginecring Magazine, con be obtained from
DURBANT.  Shipments are made promptly, and
without substitution, for DURRANT  handles  only
products of nationally  known  manufacturers,

Postage is paid by DURRANT. but no responsibility for
gale delivery is assumed unless ten cents extra is remitted

to cover the cort of registry.

DURRANT RADIO, Lad.

C-52 Vaoderbilt Avenos New York City

i



42 Famis Isin s mini Mumber 1
Standardized Parts List Bn. Breray, ayten, Ghis.
'I"h-l o s AR PO U TR 1-%.is, tapersd knob and dlal, . T8
"i".",“ l:...!ﬂ!-.'“"T"'” "i“.'-'u'r'.;"r?ur“."-f":n::’n} A e R Nark O,
tuJIIIIm Seril “H"" oot ML BB ring? el X+ inngth spacial H-. 7 whing, . A8
make., Fazss mlli.lnn ‘HAEIIH li‘-lﬂ"'dl [EHIH;

when you write 1

Ty¥pa LT Price
Banjamin Elss, Ga,
minngs, 001,
g.8tandard bewe ancheis. .., el 2]
Davidess Aadis Corp.,
222 Fultom 81 HNew Yark,
FE 1.Fapip Heed eryalal detzoior 1.3
Hpmond Staks Fiberse G,
B335 Broome SE, SNew Fdcks
155 I-Riaok :IIumn panal T By 18
17 F o R e e e M 253
Easterm Toll Carp
§2 Warren 5i, Maw vork Sity,
Pa 1-Plekia hotfls couplar 3.turn
' C LA Tul o D .00
b =] 1-3-gireult pickis bDotkls ll-:rl-r [X- .}

. H. Eny Wig. Co.,
E-40 So. Tth Bt Fhlll.-lllphllh P,

Emsign J:Ensign bindieg peals 108
Eigin Radlo Carp,
g Ghaie BL, Eigin, 1L
1-.m mid '-il-llhdl condan- P

Jdamap Galdmars 4.
E-&% Warran 5i., Maw ‘rard.

L 1-200-1. oell of Wirlt, -, ... S

Hureo. Praducts Ga.
&% Chireh BL, Mew vark Iy,
1-Marce doumie Hrlsl.-ll lrItl £l
pacity ook . B0

matinrsl nnmplnr.

Brooklimg 51, Camoridpe;

1-00008  mid,  corderssr wllll
3% -hn, wernbir disl

......... 298
1-D00% mid. condanaar with 3%
e : worniey . dink .06
Fadlall Company,
RE-J30 W, d2nd B, New Yark ity
14 F.Amparitag foe UV -201-A tubes B30
Aauland Mig. Co..
F-2E50 Coyne Ht., Chicage, 1L
A-199 1-R.F. ifameleemer., o ocvvinns 3oa
W niters Mig. Co
AEAE Wreightwssd Rva., 'Ehiuin. i,
L-Filament ook ewiteh, . .. + ]
MIBCELLANEOUS PARTS
2-Phgs of ¥ solderiag bugs .. 40

&.Left Hamd nlchﬂli angls
breckBEs il Al &0
g Mickslad Ball lnnl.lnllnn anIl‘l

1K
I4
B2 15k of - 30 Im, B-32 F.H.
migkelig BEEEwE. Ty fr ]
(A 1-Pig. & JD'.-:.-M. lr.:-ﬁ FLH-
nigloelegd Birews, 13
s 1-Phg. of 10%-in. sum H_H.
BlOHEIed BErewm, . psacaminnn A4
& 2. PLge of 10 832 MHJ-I.'Hld- Auts Al

e

Comalels &t of parts. . ....... HLIS

BLUE FRINTS

st @i thiee Tulf-size bius #HI'H-I for ke
RoF-C TOBEIVEP, || inrrrmcdbsnia vee TS

Back Issues of Radio Engineering

u have mimed Bpy iEAwsE of RADIO

o ﬂnﬂl:EL. ENGISNEERING for this year,
chieck ower the [ollowing lim and order
thoss that you did not get so s w maks
your fle complete.

Janumry—Tuska  Supsidyne, d-qube
Menotred, escillating wavemetse. . ... |

Februs Tebuhe supes-heteradyne ant,
Cockaday Recaiver.

Murch- A.pnl.—F-uﬂ.lL' mned R F, asl
u.-hl A%% tubes, Harknsss cirowis inr

a7 eryatsl dstectar.

““-—Iunpr-uvml Rasln reflex, the maost
swcceasdul l-tube receiver ever buib, 100
meter Sodion receiver.

June—Sadion refles i wsing . 21—
A mnplificr, the Bestone V-00, tuning Glier
for catHng oul mterfsrence,

July—Resistance  coupled  amplifier,
Tools for the tadio model shop, Crysals
ihai oscillnie

August—Construction of 4-tube No-Low
repEmaTAliVE  PECEIVER. ﬂm_‘_ﬂ.mn of the
Boonton light lour receiver, R-A-F re-
celving cirewmit.

Spptember—R-D-X  maximum moduls-
tHon  1-tubs t-nl-mirl.un reflex  recsiver
Aassnbly ol the Hapnes tuner, Wars type
T neutredyne. man Masterpiace e
criver, Ultradyne type supec-heterodyne =

e,

The price of these fssues in 20 cemin
wmch. ey will be ssnt prompely wpeo
receipt of & cheok, money aorder, or stamps
1o cover the ceat. Fostage & p-rrlnid..
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[ Want more stations?
e

| SLOW. MOTION"Tuning

will get them for you!

EMERMBER how the Tifiew sanps™ pinuze lieipesl ¢ u1 4er i Jeralls rhae were en
peesiied in the weal mmnmgr I @ sunslar wap the "oy mares’’ oo o)
et phe LINIWVERMIER helpsvom frel Soprns P amicnsof at aremissed &7 -r~1r.'|1-n|l:
o e owe he i ol cndre 2 :. amrent Lps tes e pipeled o cdo wich many s
ealled wormier dials wiu b mevely dhiplicese the acon of the nhsnigiesmmer condenser
Wich meoor o the LIPSO ER INTER. fira s the staciom pou wani
— ibym ea why m's such a record-presier For bocatmg phose hand-co-
R slisnamt ing I'-"l: n an easily, chbyw, dvar and loud.  Prosmise
yourselt m resl s prae— regiaos your doals wich LINIYERMNIBERS romghrl

ﬂ. REC{:}RD ’F Denver, Colorado hears
8.0 Newcasite, Engla_‘nl]
Erad ity mitewamp etver drem e Bl

) . i .
E. Keides, i Dlrmver, [ aoroo,
Chrlemer: Lhing o thres opls Superdme ar

pnus "o

TUNIVERNIER Features
I nx-oo-p T pnsEn e sl e,
2 Emun rangs o e anden sEn sk

1_ tomed i Wppion. 170 Mewemiie, Engami o [ ———
S insat Tram Aslunic Badn Tais - Fanwe anaamh smaer—ne aipRing
hrtiwen v ihwy morw dewrad 1w fomsd s o wam be- = mEidg
een vkat 10 wild howe e LI 4 — Squniier markanum
WEMEFRE" with wi 3 — P rw dicrende  desbed ' adlal
o D 2 B—Camrmat damrrory rha mawznicy of law
HzCE :I !.IJI r'-ll-.'l ® |FTITRNe Nrarw |='i| riralass Baarin i
i yriar ST R b el o w aR| - a'l'll-ﬂrllll-r-.:].rr-‘l Sial
2k redche d ooe chee doso —_— -
Flshopany Emah and Ninck Kmayl mmal
Garla-piennd Laad ql 'jﬂ Pl el mad odial sl‘ 15

Al I IullrI;ll-l"-::.l'|_I.|..:.r-|\I I'lrlll\-::Llli:h-.:.urI!]ul Lk [ili e 3 ke

H _,ru.'-'\-!'l'-ll i Dealioes: WFenle g [iescanammds

.| THH ‘i"'.'.ﬂ-.' BERT MANUFACTURING COMPANY
i""' AR Y |1¢ Tl Sppboss Ll=capn, Hllinniy

- l.".- f “-"'"--_.

ALBERT [
 WUNIVERNIER | &z
ALL WALRERT PARTS FROTECTED MY PATS. OL PATS POND. Ll & AND FORTIGH it ,___H':’“-l‘.
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FANS EVERYWHERE

Are Replacing
Their Coils With

EASTERN

Low-Loss Couplers

THE IDEAL TUNER!

Thae ool for the stanband 1 clecait
i, los peptaisd nisneros othe el
ginl I every casd hds mjrroved the re-
salin of the set m dlstunce range, sl
{ivrty. @l imereased volumse receptinn

Ut Bacl . wiribrd =

‘Bemial ul my Eriepda
bave  piirchomd

e ool nfifr  dresnr  moin
FEAETIES O GO el
lave repdansd s tadarz whiel ey hal =
|!"I' ¥ =11 - T|| L L Tt

&TEY Lam -Irl:rl_!.'d ur

Vury y  TIELE,
[Blgnall "L 1. AU Divipeii, Mieh

i mol iake A clanee asing ardioacy
eiils when an EASTERN LIV LO%ss
COUPLER. soclsfenmnl by eudin elitors
Vil Bt LOWLDES COTL yel
il nml,” wn lic |usal dt o Erentier cosd,
Hrondemat Mype, 20 do K Alehies, £
Lhorl [Pave Type, 40300 Meters, $5
Fastern Low-Loss
tremmely  effcient

Complers  are -
iy ke lollowing exr-

EEUES T
Enperiiyme IR )
Harkmess .. coveriorerane ....*-I-l':l
Tomwsd B, Lo . {5t ot 3  BA0D
Raberis Emwknot 50

At your dmlem orosent poatpaid

EASTERN COIL CORP.

12 Warren Strest, New York

44

Moter on the Mumufacture of

Variable Condensers
(L ogtinmed frem Fage 7)

ning at 4300 rpam,  The tapping is-done
in Juthes i & umgue manper.  Ordi-
narily, holes are tapped. o o deill press,
the direction of rototion being reversad
po resnove the tap Drdmn the work. This
i: i =law ||i|-|'|'uri-:m -rirlﬂ: il takes r|=:|r|_l.'
an mich B o remove the tap as it doss
to da the actunl twpping,  In this plamt,
the tnps hove shanks of smaller dmmeter
than the tapped lwle, and sre oboit # ins.
b, The shank = held o ile Inthe
chocle. A stator past 38 beld op agains
tHae tip e the aperator, When o s
been tapped it is allowed: to shide right
alogig the shanle and the next ome 1
stnried, . In this sy the tap shank acts
nt hm .'L‘.‘rl_1:|l.11l|:l|:|'l1'. |:||::-'|||-|!|1],: ahail ]5
posts. . It ds removesd then fron fhw knthe
chock and the posts dropped off, The
end plate bearing holes are tapped i the
gume way only lere an auxiliary fixture
iz emploved 1o hold the pinte perpendicn
tar 1o the top oo that the thresd will not
b ol st an angle die to'the thinneas of
the plate.  I0 this hole were out of lne
the whole Totor shait would be ont;

The spacmg posts hetween. the end
patie= are machimed, dellel, and connter-
arpile, in the wsanl woy, The shits o the
spiall fard rubbor imsibatme. Wocks are
peeurntely milled, and then the holes pre
drilied. The drilling jig holds sight blocks
pnd the drll press hing' two different
sized] drills: =0 that one operation dnils
all the boles. The nig is constrocied so
that these hinles are pot Iocated from the
pngds of the Blocks, ot directly from the
slobs, to imsure a perfect ff with the
stalor [eoEts, The blocks are fastened to
the god pinte spacers wilh evelets inserted
two ata tme,  These Blocds aee fostened
to the siator assemiblles which: have
u||-]_1'1';-;|_|7:-e- gl map -hl!l]l.'ril'.L: il elean
ing operations as were described for the
rulars

The complete stator wnit is pssembled,
the pdgtail fostentd o the renr end piate,
and the lower learing lubricated with
yasefne.  The ball bearing 1z then in-
serted in the teat cone bearing and the

(Cancinded an Fape 467



WILL THIS
HAPPEN
TO YOU?

*=TAN A =OHRF. 35 Maon-

F hattan Avesne, Jerser City,
%, Jo wrnle we: “Eopclossd are
twi dallirs for which  please
sen] me @ hont-lelo tulee pro-
tector ond exiend my suhserip-
idan 1o Madiec Fnpineering [or
o Verar,

ST had sent thie in & werk
snner, | would have saved my-
sell Sl (or lasi Soodar |
lilew wur Fanr tnbes wliich was
wootiee bilow G owae andd e

poihoet bk

“Sn pfear the hiorss is stolen |
ook the stalile as the saving
gurs,  Seal this tule protecior
al vouf earliesi convemicners 3o
[ ran poi it im my Er Ieafsire
more  tuhes give  up e
phinsrs,

The Ksnibls tule pretecior sl signnl she plutaly prodecis the juboes Grom
lisirsihieg ol when the B Latiery ie l:ridnl‘l:ll.h' rontecied to ihe filrnients
It daws wor alfect 1the vgerai fam ol (he st me Fla permal resislanees bs anly
a Tew mhmes, jumping insanily (e 500 abns when 1he B hatery is pel o
the hlamsenis, Mo chaoges in the wirbng are nesded. Proqesie sns 16 1860
fnlees ol any fype.

A Kpmhla s lil-'-rll fere with ey peme’s !r.|||l||.'||||i|.||- ur exlensisn 4

A ENGENEEIRTING,  Sepal 3200 with vawr pames sl pildress,

IMPPOETANT; In wesder in el o Tree Bami-hle your legier mmsl be
nibdepssed (@ the Tnhe Imswmranee epartment.

M. B. SLEEPER, Inec.

Toechnical Publisher
A52 Vanderbill Avenue New York Uity



AMERTRAN
SUPREMACY

Arner ran was the hrsl of
the nudio transformers.
now recognized by their

|:.|r§;i: COres .ruu.l cioila

Many transformers have
followed the AmerTron n
dimension Yet Amer
Tran has not been sur-
passed. And here's a sig-
nificant fact. Any audio
transformer comparable
to  Amer | ran  costs
much oF more

Sedl AmorTramns by bthe poais

N waad | pii e 1
1V fI: iialalp
AT B Crnka §B)

Frmbix L)

hearbil B TEE 1l s rjaiii

American Transformer Co.
Newnrk, M. J.

TSN TREEE Pt ol

AMERIRAN

Notes on the Manufacture of Vir
iiil11|- r-.llhrlrn:l_-ru.
frainddrmurdl firma page @4}

fulur Pt dn jalace. Fusbi-pull  scroew
irrviers are osed to spesd op the work.
witer the condonzer lins horn pasembled
the rotor pod stator plafes pre esamined
fur elewpnsioe whabe the rotor plated pre
leetmar . rewal s vy taiebed [l'.:|1l'l-' are
strmietitensd oul and the beampops-are -
Justed " Epecial bndirect lLighting sys-
tetrh |8 p=ed 1o lessen the sirain oo the

| ewves of the testers

The comdden=er now soes: throoeh o
final mspecoion (oosed et mo pants oare
missing, all sefewd are tightesed, the
besrings examined, and the verniers are
juzl . pelnce Al comdensers are pmven
A finnl inEulotion test o 1000 volts AL L
This shows uwp [oalty nsdlasion, im-
proper plate spacing, and also serves- o
Imprn. oot any dust eosting hetween the
|.I.-.r_|,--

Vhe condensers are then wrapped &n
trssue paper and packiod in hesvy oo
rugated eirdbonrd boxes with a deilling
temrpinte instrettion sheet, and mounting
screws I mich box:  Ewvery stép inc-the
machining, masemnbling, onnd eating 4
wafried ol with alsolute precoion. T hoe
sivmyr ckevsees are emploved wherever
possshle ool everything 1= planned so
that paris mass on [rom mhie o table
Wikt e cessd v |:!u-.:]'.i1':l.‘..

A New Molding Machine

Winong the special exhibats ot the Bos
tom Badio Show was the Terkelsen presa
for mwolding - Hakelive panms. This press
|||ll|1|i~:'. 8] ||||||l.||.|'.r.--:- Lakelite I'rlll'll'rlg
among mdio manotactorers, tor it 18 50
mesch - simpler to fnstall than the presses
now i commeon wse. It dpes  owoy
entirefy with the use of hydmualie pres
sere il e elaborate prping amd egoag-
ment that poessowith 8. FEach machine
i5 ppernied by an individunl motor which
rspis free except Tor the' moment that
Pressure t _'_|-|-Ii|_'-' A poe st
cally repulates the goessore, makiog it
mniform throuphot the dusation of a
rum Some of the concerns  pumg
Terkefsen presses are the Northern In
fustrial  Chemienl - Company, (eneral
Electrie, and C T3, Tuska,



J’z

AHE hiriory af the Doven Radio
Lorporstion dutes hack hofors

{hie ibays G Raddo Brosdonst |t 11s en-
prifissrs Ve conesntratedl thedr efforis
i tive perfection of pmplifing devioes,
whilch pove heaon |.'|l:'l||'|| i) |"|..|:l|'=|"!I|:|'|
by oiled, ot thely dualisy neve I
exqunlled,

In perfecting the Daven Realstance
Couplol Amplhifers, many sarefsl b
Griiary EXJHIEeEnLE - Were Tl mi
rreaf pxpense, The SUPER AMPLI-
FiElEES nnd the knock-down kits are I

the resafks, aped havs convinesd The
minat slkopticn] that Hesigtanee Coup
lidir &= tho wltbmate mothod of |||I.F||i-
Rcatiom

The HUPER- AMPLIFIER s=mes
tor yom im complele form
Et ATl the  enomecti gre undler-
iemih the molded Bakellte hase, Ti
pives wonderful solunss, and 18 ahgo-
lutely distortionbous,

T L e

THE BITS sare for thoss whe proofe
b Bieihd thelr owin  They oee easy to
apaemble and arny  be used inoany
stnndiord Buning cirenit  Sockels wid
mica-fismd concdenbery dre wht ibehidod,
g Imstroetions are furnishod glving
pompbete nformmtion and  Jdinprams.
Supplied for either three or Toor
LILEEs.

T aegler oo air e banklel

Ve RESIATOR HANUALS which
fedls afl wboid the marily  pmelilifer of
Rasdsdances Coppled - Amblijmatian  wnd

DAVEN RADIO
CorPBRATIO

Iesintor Specralonts
Newark Now Jerpoy

e R |
S

R

EMMMW.Mi R S R

e e¥risrocrat o




—FRE SE"H IMA!

It’s Easy
To Build

A five tube radio frequency
receiver when you use the
Freshman Masterpiece Rit

No Neutralizing
or Balancing
Condensers Required

Wih 1hils kil i

cull Taild & o TreflissT

weeriver (il will Yilsg 5 Form (ks sl lis
Lanl  ababinns  with ihs wolums  asdd elardy ol
jecaln 5a 0 eeledbive LR sfakiuns n b
hepmpht th duy alicr $ap of the mme dinl seiti=gs
A mEl 1) 'n'll 'H I -m-I_ il nmt Gha sugesciosr,

s mn ihm marhel il wlials
Phe warhld S gl

im wnw 3 Lok =i
P |a.|-r||-|l wwl in
KT CYRNSINT A O

Twmed  raliss | acyu

¥ Linils
Camplala
inuLrulerhi fnr
Eumesd  padloy Frenuency  re

$17.50

i Alssssypiem
enrrlidll ¥ i I|| 1l mind

ot th wiris AT
wullBmiy amy 3 'l|'

lar d I|||l: L

peiver  mil

prhatis

fig  priwyeEs

N =T o] T

L l' en craavd 87 ||l Tr pal o T
WF- Eriidciio w demand and e e
AL yuur dealers, wibeswipe  ewield

purchanss pricn -un.'| iom will b
suppdjpdd w{ihowst fortlisr charge

F’“""’““"QL"E;

Gondensor

Freahman Hullding
240-Z48 W, 404k St., Mew York

| RU

INEW!

RUSONITE
SUPER REFLEX KIT

THE
SONOLA
A Two Tobe Heflex St

WRITE FOR
INTORMATION

Urders inkon Tor Jamoary Delivery

RUSONITE PRODUCTS CORP.

15 Park How  New York, N ¥. |

e
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l'np: Don't Come l][l
Eﬁ Different I'l'r.l'hm:l

2 1. H. EBY Mig. Co.

@ Phila., Ph.
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SilTar-Marsﬁ,inc.

RADIO

You Can Build the Same Set
that Experts Use

| A Silver Super-Heterodyne

¥au ran chcals iBe mame resilin me sibic rudin PA_R'I'S USED

uRpSddia, fochniiml pdibece, pnsd pmaiews gl uver

the counpry. They have bull  the RILVER IN LABORATORY MODEL
EUPER and repoeesid W oto saciladd aby ciber

sirrEn=tulle el e 41| pibidi——in suTpans pipyteally | H'ml.rl Al ler liss §omSdros N il § 4.5

sl mighi-itibe supem iB

BILYER EUFERS inpped B theé Togra-fnimmsic A
brifh, Oew Mesw Yorker wotked KGO with am =
dlghivedn-stcli loep svery nighs for 1we weeks Saig | i o
m Chicagn are wiiing tsuagh the leoaly Frgl- L Carter WIL Tocl. oy, Ta
larly il e weort cosei, gn lovpa.  Thede i::""" !' g '.|':||'I|1:1.;rhr|||: Wi il L.
Iucim hmve betn Liaght ot #illy in Eeadin T n-!-::':-n|l.luunl-l..l-'.-.rrl-:a.l'-p"u .'|. "Ir Wil : |::
Boliy mibfistiune  Wesd swiae oo e % ::I 5 Tleoiarwn I'|,:I Ju:LI.l T TR 10 R 1.1
My, Bfhowr himsell s had io my o e O n T ia

b & AIFD Deopmss Usasdeeen a

ELprald pid Examiner, thg Hagning Powi, Chri 1

Belence Mowiing,  Malio  Bromdcsat,. Ame 3 Al Mew Dosfraen wiily Lesb Cilis. ... T

Wuniley Jairnal, Crtreny' Pafin Qi Buok Ba f g b fim W .

Agen end M. H Zieper i Eailio Ergleeering., B NEES Nl o I i
Filty per == ol uhe Bilver Bageory smld mre P s el 2 il

ll"l-ﬂ|1 asriEtainlog  bejund  the sspecterians  of L W Xieg (M

Wetle bdildera.  Furip-semg gwl slse-icinka pay cenr I :"J "'\-:l Gt Le L i

wre doing all we slidred—ccant o coanl Frcapion | TeSied |_'| Nakslls el Deillal, (i) s

nn & smadl loog. Twwsty per cemn of tha Sulbles el ianpe

ksl FiF adi&jiongl inlsrmesion Tei per oen I

had their ssis imspeTitd, and just DMETEMNTH

OF ONE  FEE CEMT dulaced - chemesives ¥

wrmaiinfied ik + a0 WP, B

By wWilh wr d |I-r kil |
Trisal™ Oah Pass 14 Nes Thir, Bmalsii=

Berpwn,  Muis Seiikr -

[Theae are-the same parts de-
scribed by M. H, Sleeper in the
December  Hadio Eng@ineering.
They are ke parts specially
recommended by  McMurdo
Gilwer, Assn L B, B, dedipner
of the easily-hullt s=ven iuhe
‘Waonder Gete. Bend for his book
“The Paortahle Soper-Hetaro-
dyoe.” Price, S0e Tripe &1
Bilver Trapsfsmwmes Wil I

M Klhiisls

Tipe 3l
Bliver Low Loy Cims
[IELEES]

Esiplors i e e e
anal s [iliwr frain
b b D il - ieer
elticernl hun amyching
the murkei Ik
Liripeiul Price

Cap. _Emcr a0 il

Logi g lypw 2 fu b
mpranLirm il s Bidewl oy
i ciccmis Trice. B4

SILVER-MARSHALL, Inec.

Dept. J. Enstern Distribulos
105G 3. Wahash Ave Twentisih Century Radis Carp,
'EI.I;I-W' ks, 102 Flathuak Ave., !Erl-nllrﬂ, N Y.

an
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I8
Canane
[l ]

Tunes the Grid
Assuring

ro—uy :
‘.II.I- Seandard Re{:eptlnn
LDE-DEiat I

Yﬂ-ll ean Clag™ powr FIE-KO: LEAK ju
il OO Ga s ofher [anisg Oanie, Vo
milfi gl Slalsids gpouc never heand  belSss
Yoy wdll cleir up dewiuriion oo nesrby browd-
cawingy pedd Incresss vohyeo of wesl, dagang
mlatang snd per ham wrih oyl plarisy.
Yoo resd FIL-KO-LEAK teriatance b
ranrd ipra of the megasm lhneigh B geep
| hols in the panel [I1's Whio equlpped 108 Sae
fard moihieg ) Fesiatiacs eEmEn je om-
| ekand dnsl Gcciwie, Rl 18 B0 EReOEE by
pimmpkemic cooditieed, wier or jareing
Every FIL-KCO-LEAK b gusianistd o e

riest alciricaliy wed mrchanlcally, wil s

arcurEiphy calieramel ogver S SEowinsy
riAgs for &1l eubed (54 10 5 oeponees), Ths
calibraslon i doubdy Cesched  Smd I g
pn Dhapt E- 138 par lseratare on g rived
PR

DX Imstriemeani Co., Harrsbarg, Ps.

FiEKO-LEAK

SCIENMTIFICALLY CORRECT
Variable Grid Leak
:l‘ldi'l.l'il:ll.l.lllj' Calibrated

In Megohms

You Faultless

AMERICAN BRAND
CONDENSERS

wilh the

~100 1o~

Worm Drive Vernier
Finest Condenser Made
and the
Greatest Radio Value
Oftered the Public
'IJFLATLhnr,r‘S'-'! In Canada®722

AMTRNCAN WEAMD O PO TI
AN R R

PoSTER'S PERFECTPANELS

THE AECOGMIZED STANDARD

CNGRAVING-MACHINING

(AR

RADID PANELS

LlPl"l_-i'lHI:':; Perleci DPanels”
I8 mizre Ahon & sbogan. 1
H R F:-.-.qni..-hl funet, MISTER
folay  mipplées pandls 6 mano-
facturers ol meiienal repotatian
The POSTER plost Is ibe Iucg-
exl  borgdsnEation g DaiiElry
devoind exclasvely to the me-
ghindey wnid engraving of rodie
paneln Whet the POSTER
plant hne lrarped from years wf
pamel spacinfizetion it is resdy
bo piat A yaur dlsposal.  Write
s |

POSTER&CO.Z

2628 BARCLAY SLAY TEL.CORT. 4965-6

[WHILESALE QOMLY |




The Lowest Price for a Good Speaker

Hecagte of Inmcrezsed produoction, we are

able o redoce our price. Formerly $1Z 50—
now LML The lowest price Goose Meck
Type Speaker on the markes,

1% 1 maode of Indestructible Fibre, has &
13" bell and standa 357 high

The CONSCO Speiker B uncomtitionally
gusrsnteed, 1f for any reason yom are sob
axtiafied. vour dealer will refund the Fuill

purchase price if the Speaker han not been
tarnpered with.

[ vour deaber does mot CRFTY the COMNBCO
opeaker in stock, we will ship to yeou direct
express prepaid opon veesipt of parchsse
price,

CONSCO ELECTRIC CO., INC.
147 W, 23rd 5t. Mew York City, N. Y.

I ——

Make Your Radio Joy
A Sure Thing

FOU mw geing = gl 8 “radia Tl.n..Tl'
i o Fiki o going an ou Feiad jor CDE"
Yoo gar puoresll mi far o “arge’” averdng
Thim dewme Etils pneveldedls ching happaes

i poe baw @l yoar ooubes iy, Lan
el evErpiling s e

The qulphkss) way o sprwd 130 b io secl
dsvmally drap & srrwsdneer s 8 beeduhe
e, e, and pour miory bogroe e owalf
iy Eeme—amil the radin e opEna,
Elitmy wiyle ml BANT-BLO migm proiess

i apEmEl hlmemng ool Ebes

A NECESSITY —
MOT AN ACCESSORY

The KANT-DLO ip not sa #Nire accessary
5 Falr el 15 b5 deibphed ot w

Binding Pusi 4f = &0 A hettery Rlameink
initil. Post Biyle sinl Ewisch Siyle—ars ui
il E ot radia giores, [ ypoor deslar b
i of wock sng us 57 for p KANT-BLO
Hinding Post Bople, or B [or the  Sedich
fayls, and we Wil ablp afy sesber of
KANT-BLOB direct toyii, cherpos propibd,

Kant-Blo

suriy SIGNAL
on any Short Clrcuif
M amudacrursd by
CAMID-KRAMER Ci, Inc., New York
Fade Diadrdbourfaes

APEX AADID OO, 863 Flith Avs,
Moo Vil




At last--

A practical solution to
the "B" Battery Problem

Mow vy can et YBT Battery
cutrrent direct from TOEAT 1_-|.H.'-
iFe fipht seeloet—withonl n
terfecenee—and at the trifting
coex of liss than one-hith of
a cent per bonr

Throw awny your "H' Bar-
tertes—install KEel

n fope
Traues-B-former and yotr- eef
will operale al  maximum
efficiency all of the tims Yom
will mlsn gt these delnde
reielis

1. Impriveed recepbion

2 Redupeed opemting ex-
proses
1. Incregsed DX podsihili-
[hes.
if Irj_‘.prlwl!'ﬂ appearance,
Developed,.  perfected  and
ruarsnfesd by the Kellopg
Switchboar]  and  Supply
Compnny, To0h Wist - Ardams

Street, Chicage, TIL

el i—girnie f-u' sl
trade prop auriion

KELLOGG

Trans-B-former

13
e
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arrirnielf
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wpenimm, Fvex Bia
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DHpturiben, weik signsls,
Imst ghpnals sre  almed
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amiall paEri; Protect
wrnraell from disappsing-
mdiil; Insere geiiing
Metance, C-Ilril'.:.'
and Valume
%ﬂl:l'r!d padin
._'hru nrry b &=
pmatmibes by wil] o
praEe jous el

Cihamiy iA arg wn aale
w !Inl' mil. mligks FeelhE

HEE TR . aODSENE
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i EiaAHEAS
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£l Woomrbesiod il irsi will TR FOS
i rer i b | T ey (e merhmd ETi
e, omin ] e
el Muiione Tahrs - SIE "I..h 1lI ZI.I
— Il = LR RLITS oy |
""_. Piiee T1.0E jwrrsinart. Fres 18 8

revepaid BLS

ELECTRAD.

dg3n Meua g Wark
FEEEEREEREE TR

KURZ-KASCH
ARISTOCRAT

DIALS

ANy
KNOBS

LEADERS IN THEIR LINE

Manilacrwrers y=p them for theis besuls
winl eifwicoey,  Mrnldag sd Bakiliic — il
ganlity is gumrssdril Moot HrIEEe
|-¢|n|-u.—1h: Matesisiil -Splin Tushing eizm-
INKIES UhE. O

5FL I,u.\l.:h'rl user  Lhei |DF #msy tardlzng
anil  feeagmised snpererits.  Assenilly =
pirmpliz: - The Hushing ls placed an dhe abalt,
Vi il s e v [mshing, sl e kaah
& screwer o AN illale are Reisked in d
wsinolll Llark, wiilhoui seEscrsw lgles Bo
s he wnrtads, ey sl b= pead

Gemala Eoum - Resl ]l

fumr b Eadosack @ e

i bk of ol BT
Ao bl
(LR L
Elr

THE KURZ - KASCH CO.

AT TR, CRHI




“What a Difference

The Hammarlund
Makes ! "

Srurion il (1oL o] i il bz e

wpimler il yrilirim — pliziin i Inrigs
lrépdoon  Brom interlorence—are b
plvaminges e new mesiol L.~ Huam

£ ol narbpml  Londdsader brangy 18 yoic

e WO watdh was ever milk with o
.'I‘iﬂ’dﬂl lll:n. . ::..I BRIt (1= 11T [ rorefilly
V! crpaciibe ar il v Sl

3 ot A w the hietes rodin dealess

8 Points of Superiority :'I ; r"I: | ]

bBadiored hrms pleten, Beblislmum didleriw o 1 g
Efedindliy Trealed bwi - e AN B

spanai rmrrpkian ar wwasmrwl. HAMMARLUND MANUFAGTUF ING GO
._!,',',.',:,'“‘,',',"',','_;:L__r =, | b FMA3 West Jnd Street Mew York

T |.-u.- T reriees

i My, bt prvin Gov Battan, Radio

weee gl alaim
ST AT LY Al

v b
whustd 187 e 0k wTala are s s dimmariun
H|r|l| arel-gixim e grodst & bd

el T S e N
lll"-l naa :-:':I.IIIII!.I!“I P CUHDE HEEH

| —= . T ==

three idcks in one

HATEVER the crewt, TRI-JACK does the trick]  Single
npeEn, :inﬁ!r closed, double rh::lq:-l_'f-—Tﬂ[—L—"'l.{-_:}-':_ s the
best bet for any of these fack duties. TREJACK i thres

:||1-:l|.1. i e Oither THI-}AFH features mre fuper-compictness,
practically’  zeto  canpacity
hakelite hodv. and solder
less connectionn.  Fils any
sinndard plag

0 of afl goeod dealers, who ofse
gall end recommend O M. 5. Fan-
foldl Jocks (8 fyvpes)., TRIL-COIL
(32} wnd TRI-PLUG {75c)




Amsco Quality Parts

The standard of exvallamce
by whick all oihers wre
judged. Used by many af
ihe luading set manafnctur
WrE EE wall an b'r TaruEisgd
radio enginesrs, They are
laboratory milrionsants

L dailliy Al VETEHAT
Froe (idralirs fa rogissl

AMSCO PRODUCTS, Inc.,
Mew Yok

@l Miviceme Farsas

TEST!

DGH’T GU ESS

Krnoaw the condibion of your bafteries
i i VAT KRTEH ~Nkswl s irmls mesdinm
o sliher 30 0F 43 57 T RailEfes. MADE RS
ais rensttnmn.  Lah ke b mad lh lull iy
BB WElsFLE pach
LI u -.'||'|I 11_:-| iin '|' I--u- cuzy af e
e sl -kl lw Faz=srr n
idd  [TFLP |||I.| i I'.||- T

misin  Uuarwwiosd  Kmwiew o Maery Oefus |‘|r||
Ll g |-.|l||-|p|-l st penipeld arpehas le e
i, . am recesnl &F geivenige prica, Adoros Mepl 3%

HE.’IHEIHIHTF"' .||||.| HADIN TOOLS
- i Ll 1 i Bl el

:.._:_",5,'.:“,.. n_i.llnusluru.num I|:I oo
HAMMACHER, SOHLEMMER & Cfh. fsc
Meew Yuirk, aince 1543 Bl Ave. & Dith 51

A[}JUSTING
RHEOSTAT

Bio pore goedatng ool uReertaloty meip
SiF fube Sememd vl Iu,lr AMIEIITE
i' lldl- of meri.ane for ol ||:l azrcails

Ky :Il\. pn ot Lhie righ '| F'\-l-"'-ﬂl to kadis
1' # minat e of kwery Lilic. Bmplifem vl
{ng and nperation. leermsds Bt oommpalis
fipes, Lamgihans Bibe Vile Tesiad, prers
snd porsdad hip mare than 30 ect manufoe-
pirgss. Tem srt o bayoer llkl el pet e
mpntadlie-minuke in ccetivonssemiibouk

21,10 Everywhere
RADIALL COMPANY
D, BE &8 FrankTit Bireel, Maw Yok
Warta Fuir

=

" means r{gﬁr ﬂrﬁPﬂrﬂs




NESTDR

Elen NENT-RITE
BATTERY 1]
BWTTEH

= |  BAKELITE : == iy
== = RHEOSTATS 3 MR T o
| Fluing, %100 . L ! {?11;%:;?
L Varuler, 3025 ; 10l = §1.18
; = ® Olim, §159 = =

| Befnily sepls, ey
CIC0 fail sxan, wii
BAKELITE - riimwt  wiis e
JALENR suini W pele dEes
mabs & ERardies ie
rafie reeeplige
THE# MNEBETAER
BERD-AITE giwan
miiifarery FE .

= CIOD - WAY
= rFLLg
= Ak,

TACTE TRLICER EWITIH FHicEs
Mirgs men Ko R Tieimigy  Wa .6
Hiawls wiowsi Mo gf 88 [ER=e TN o N
Mepikls sirsin Wa T F Maidsry Bu, WH-I.W

Write now Por descripfive [iferaleire

CONSOLIDATED INSTRUMENT COMPANY OF AMERICA, INC,

41 Enat d¥nd Sirest. Maw York

[The Latest Achievement in
Audio Amplification

Dingriminating  sadic’ flistenaes—this lastmmeat
hma lee=mi lli"-'.;: T T i It & an s&chisvemeani
uf which tlis dnniglllnu srgEnmery mre jusily prood]
s ammelTemenl which merics the admlration al
rrnined rndin sars

Hl.‘:|- mnd low notes smm Emplifed -hr'||.|5 OVET
the whals audin FEngE Ao that instrameninl o1
vocal fomes wrs :I‘.'Drudu'l.l:li i'.ll.‘"lu.:ll-nl.l:l' ar in
cambination  with & sstiraloess which dis|ighis
ke miow eritiicnl madin lsfesar

Seldum s niurs than nnE Tranalormse fsbessary
bk mprrmte § lood spesker wiih good valbome.

] wvoe want the le=ai thees 8 i tranaformear
deslgn, e type 185 should be TOUIE CHOies

Trpe THE

= &=T00 Aak for them by Mame
F”EE ?— M1 all Relinble Raifie Denlnr

GENERAL RADIO Co

CAMBRIDGE, MASS,

E



You Can’t Buy It— |

but if you are the least bit handy
with tools, you can biiild an amiz-
ing Telos set yoursell in a singlo
afternoon

e ||||I-\.||' | #hiin

the same i

Rot  now,

extendad to inclada #rer shages of baned
K. F. amd super-impesed  (reflesed
3 1 I

resisinnce-coupled A . as well

The pew Telos WKIT upens )y o workd
of * fasciating  possmbalithes m rodio
YWion can bold g L. 0o 7 e s, nuil
ron it all on diry eclis! T will eost you
lews 80 ram Elen noy other set of - hike
porwer f

OISR 6L
it has been for

- l.-\.'rlI PEEE

sty 15
thrve vedr

[elos hing  hieeti

You can introduce o crvsiul detecior i
desired | You can wse transformer A, F
if vou prefer,  Bat no mafter what com
|-i|'.:|I|-'-|1 YTHi selEre, o will find ciear
nnmistakable metructoos G0 ithe book
that comes with everyt Telod KIT, and
yomi will accomplish resmlts ol AEved
thamght possihle before |

Ciflipai  EHIYE Lattl  yenibf o o

Fill durt the i
Mstrpied  Lookles, *

the new. gemeronply

AT ol & Thoeand
Possibalites,”  It's i
liizt £l mlition &

it - thissd W

£y Antereates]
-.|| Wi

lirmibed
M B
in ' smpecinbive
e ol T |

P e SRl e S e e o]

Bignsiper-]eiien, [Ac..
Deept. R 20 Waverly Flaca
Mew Yark, T

Bemad wie 6l foee yopr bookist Thi

]

]

! KIT
1 ol & Thoosand Fom Tl ™

i

i

|

[ R '

Addomny S o

COMMERCIAL

RHEOSTATS

| Geanrine Bahelifs

pell bever B o ikde puadd 6 eidE W
The Buder ls Wan andy phessisr aP des
mumirl, Thers I8 wFBing b o Dooss B§
pdrk &l P mernl.  Pailive  seerectiom
LU LETE I T T e TS I L T e | This
DiEpar Jv. W mite aeeciaily b saeutage
Anrery yeALwirs  lasss) oWl s sigh
ri Wille far Paem o FanwgEies

DeJUR PRODUCTS CO.

Lafaplias arsl firoess 805 liss Wik
Fairta Apiiied faw |

s

Live PN M wants] bn avery e b ol
operazr and ke oederm lov Usis 'r.l|1 AR -
De Liwd Cotsr To Coml Mevirodyss ki
feruims licongiill Haselilap jmiria, spachio
ieed eml Sakihial Lioad, dlsar; pemeriul
{inkrpio rueiny. Compleie eesehlp ebails arn
only EEE &8 Bpecial  discdusss to fhess  whn
wani tm act s demonwtraivre.  Liberel Rk
il afTdigesissis.  Band ni monsy 86 get dhis
kit. Jusi sesel manie wiil Gidiems el gEy gos
man  0n o arrhval Writtew muzsey o
pumranier wiih

wach bt and plad.  Cim =

mearbied . ren hesge wiih swsct wlam plan
Wil wiring dham.  Wiiks sday bod proposition
nr kit e Bret in year toee

THE RADIO SHACK

Amarden's Largeat Nadis Oealars
Dapi., A3, BE Vessy S5, New Vark, M. ¥,




READ THIS CAREFULLY

It may save vou both time and meney in your radio work

Sponer or later, the products of practically every raclin mano-
faetorer, oo well ap those of eoncerns whoo smpply radio mono-
farturers, find their way (o the biboeutory idotaised by RATI
ENGINEERING., We da not feel, a8 some oflier Illﬂzlluullbﬂl dn,
that we mre called wupon 1o issun cortificates of meril o products
o which we afrproye, ot wre do Fesl that b s prari ol oiiF ji.l-h.
in orider to provide our rosders with the moest peeorate desdg
ilitn, to kiow ost evervibing about all Eods of rwlin supplics,
tedrumiicias, sels, deviees, sl tools. Do (eel, we do @ gront denl
to help the monufacturers of these things o improve them, find

wider mets for them, or o loeate their fpalte anid weakneases,

Much of this imfermation iz of such a specinl natare that it e nm
ol mterest fo general readers, wliho i may be of wemendons help
in individual cases. Consequently, il you warn spectil dils you
e not find ia the pages of BADID ENGINEERING, write a
fitter to the Manufactorers and Experimenters Servies ivasson,

Sty epeeifically the patore of your problem—sou moy  requine
ot comeeriing o partivalar testing crewit, perligs vou are uns
.Lrﬂil]mt u.]:mul i rl:ni.rvl: al ImrLl of imalerials vl iy fersl s
sdvice aboul complete sets, or perhaps the problem coneerns raw
punierials, msolded paris, srew mnacliine [m'llhll.'irl.. or toals and

IIIIH'II.h'I“I"I'_'i‘.

b vmst steire o infarmation, |.|_r|1'lu=.mﬂ h:r mes o |m1p: F'!.I'H‘.'l'ii’llllli'. i
the variops phases of the rodio indostry, ie 8t vour command,
Ask the M. and E. Service DNvision, M, B Sleepor, Ine, A52
Vandedsili Avenoe, New York Ciny,



Most Practical Ratio

An ldunl ol
ks dAgh—T"nr 6r
e iRas
rinbiss Empginesra wnd proven by the ellent
encdorsemand o thoussnds of wenrs

Mew Agcuimbims dpr Doilials Sedrp
an enususl slvanes ning deidienl On
shroned upron & pew pricslss owhich alimmin
ales &l ea] BEEAE RS0 beok ledh.  En
cremmmy Lunmg aMflasisney over i of &ny
knowmn vermies ar Lunime  ibecics o Liady
wii e rfnl inslrumeni—imillapemeahila = Y
i

Anrmrsbnnes WMisroimeizg Coadonls (1 &d]
stamdaid @ ouden e !|:l|‘|| Mingmt  Miah
wmith  panel Esnily replape urdhemry dials
wwith mo sel Eliarsiisne

MEW ACCURATUNE FEATUEES

Mo B Amaly
o eutbimy o oemitleneer shalis
Mo woklide of doal

Al Fooir deilers, otherwiss send  poicben
price spd yni will be  supplied popipakd

Peirm 17,50

MYDAR RADIO COMPANY
B, Campbell Si MNewnrh, N, J,
Cxmaatmp  Riormeviuiies) Segls, L.  Nostnd

BETTER RHEOSTATS

LOWER PRICES

#cf@ff.@ﬁ' aherit!
? 7 7

Guarantees Permanent Contact

MAKE LIS PROVE IT!!
Bend for deserigtire caisloguss

SHEFFIELD TRIMMING
& STAMPING CORP.

I Cenirs 5t.  NEW YURK CITY

WIRIT

JAMES GOLDMAHR COMIPANG

[+ The  frst concem i

9 _I mnnnfarinre the fomil
iar wgiere tinned  cope

frer boe bor wos  James Goldizsrk
Lnmmpany This bae lwe was dinwn

|-|:| I‘IF wperificmlinne  farmitksed Ty
Sleppenr,

{ = Ammin Jumes Golifmnrk
2 ¥ Jeads the wite mmom
faeturers s the firn
moilneas WIRIT, ke bwewes. bebtor
posndieioe  Fo WERIAE il seia, wles
ilrwwn 1w M. B, F\-Irllpllr'r- l||'\-r-|:.'|"l|:|l|-||n!
WTRIT fa Mo 8 i voed wrive wf wlor dremlvi o
¥ wr, speetalls freriperrsd b -= Bereikls
af Ty swmns ik Aeld dfp shoes
Hesth mamifoctorers aml &5 binbiless
will fnal that. with WIRIT, ems min
b wired mord neily aml in less time
than with sz other condnctar.
WIRIT, per 190 fi. apoal ke

Speatal Privey i uamtils fe
Anmiactereen

JAME=S GOLDMAN COMPARY
RB3-A Warren 51, New York Ciiv




MORE
MONEY?

A Dollgr and o Half an Howr

far ¥You

(‘l."..‘. ol g redio nsallation
4 gl maintesknee work? I
kv, leive vourell afically reghs-
teted fg e | anl M Eegiztry
in' Badiv Engiesting, so ibot
i oweers ooyoar lown owall
neek g yoai are doing  his
whnrle

g i codls omly fws dollrs b
lici o FOUT A, ldd!HI.. nzul
telephrme  mimiber | Heted @ Ake
Registry Tor a whale pear--less
than what wou aro pakl for &
simgle |ab Send im this daks
al ooce, wn wouw will he aB wet
far the g Lhastrgs bappses

SET BUILDER’S

BOOK

Swccess Inmirance for Radio Men

F"-"::'Il:'l.' dlesipia i the Hadis
= S| Bodlider'y Dook by heen
thorody irieil mml tetbeil. foe Lhe
desizma in this Boak have been
pchoden Trom the Bemt 3eta dles
perilic]l m  badis  Esginecruiif
M agarine,

g Cwtlien with eae, two, sl
four fnbes are shown inclodisg
rrﬂ-::. llr.'l.ilﬂll r|||1i|_| r|-'||m-|u-:|-.
g fegeserative modele. Phobo-
graphs, scale Frnwings. and
picturs. W daaram The
price of this book 1 fifty éenis
or yoo mn g b Iree whibh &
vEar's  milveriiton b EADIO
ENGINEERING.

Re]zab]e /

e Asirmras Stridrd Awdia Feeguerey Tramsform:
£rvin any Tases mesivicg sob mesn bt one thing
= dlig lm.l efhcwnor in sopidcation.  Sinen dgog A

Aumnican Audid have sewesed the demand for an
izstranrnt that coald be redied upon for marmnes smpls
hCatim wnd kil fore fepeoducton. Set nnl deva who
niw Fache do not erpariment—they apecily Aol A
iins, with Rl swsacencs thet they will crmestiraby
fesrterm wikh higheste efhciency.

Precision-Made

g e Aampiaean rellalliny 48 8 notesal feasht of Apss
AER A it oed thiaiu | Glaine, ILI.-."I:I.II‘I‘IIE'I'H:HI.I.'J.I]”
Jrmgned il aseuras |'_||"|I|I||I. o #aacl ikandacds. "||'I"|.'\..||
Wi 2 '-.|uzr'.r il tEsnng eguipment st b uckdeving
periersi, 5, top Batin, S0 o0 Parie, 54599, 101408
Hang, §4.9%.

ALL-AMERICAN
Reflex Receivers

Uomplete recetving set with ramge, }Ll-nd aiud
mebectivity pnegualed 0 receivees ol gl Evpe
All indtruinenss are mombed on '|;|.|||!:| seini] Framad=
Incwata] gy o b |.r'rrJ I:_Jg'jrﬂhl,rpwalul. hig-
firinta gigla e Ertruction II_J.!_II. ke WwiFirg
e eudy wiotk of only ane dedigdvidul evetibng,

Al Amax J'||||I||r Fone-tuhe, semi-frcaded} 38200
Al Armak Sepiinr | shevr-tirhe, semi-fiestel) lea o

The Radio Key Book is 15 s vilisble
bkl prhia acss ever ;r.llllllhf:l. Ber for g0
cHnta, G of @k,

RAULAND MFEG. CO.
Fiansgrs im shs fndueimy
MY Covoe Sereet Chicago
Theta's @ ALLAMERICAN T-ingformar fur soery cizrarn

The Laergesd. Seffing T



H-F. '|'I~r|u' Heeviver
{Caarismeel - framm page  dil
orily Ly dn. of the serew projects bevomd
tlae fanid Ihresil the projechig el of
the serew it theeaded hole fasst e
b thie I-;'.ll':lll.; st thammh ot ever the
:-I Wi |l|..|l\.l\. ol the ocomrlenser ||'.|"| FE
move the mwuanting legs om the pickl
berle conpler anad par the scvews which
l..l.'.l'll thr IFoennien IEYVjE 13H0 T il
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It weesi bhie Dlirediled] hasle o the con
dlenser il jilite wnd tlae fixed plate bl
ity post serew 18 exaeily vight [or momk

by the packle bottle coil
LY, Cormpert <0 to 41, Bun the uppet

This new speaker . i ol 10
bﬂ,n lﬂhe s ﬂld the clumping srips the coil FLI'|~|:-:-|I

piellar, snking conection 42 Ran 1he

k f lt lower el ol e secondary wmedbng fo
spea Er au 3 the screw pompe mto che  lower- pillar,
'[},: IESNT |:||lu| {eaewnt'} irlol I1'..'I'IC'i1'ﬂ ETIASCTI | |'\:I| | [ |'|| L1l

doesn't blare,  dpesn't | seresch the primsicy windmg fo e e post
Inwmead, W brimgs iw &bl the 1 lgh 44 ol the other end o the second Toe
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[>.M REGISTRY

A FECISTRY OF RADIO INSTALLATION asd MAINTENAMCE SERVICE MEN WHO
INSTALL, MAINTAIN, and REFAIR RADIO EQUIPMENT

The men whoee names ar= listed below nre prepared ta handle ol smergency work, whke
cora-of batteriss, mnd replace mabes.  Thelr chargs & 31,50 per hour, not ineluding
fravelling tim= sxcepl io usweusl disinmess.

The chargs Tar Wallag In ikle s=oblon s 30s fer obe month, BE.00 fer ste mamile, 53,00 for owalve

maibhin, papalls m §dveocs. [l * bhillesics Lisl we have rooetwed |wilews frosy sie sl owsars
siaking hal 1he mai &sf whose AameE is ¥ spd=aie has Bandled their | and M wook mibsfaciosidy

Conn., Somith Morwmlk—4A, GHIRARD]® M. 1. Trenton—F. C. SCOBEY

White H.n.rl;r Fab, Mar, 2724 ATH Btayvesanl Ave. Tel Web, 7254
D €. Wakbington—#&. C, BURG M. Y., New Yark— AF‘E}{ RADIO CO
LL 5 Salihess’ Huane,  Tel, Cal 750 B, 4] 123 Liberty 5. Tel Rector 3176
L. Onk Park—F. H. LESTER o ¥, New York—PAUL FRANCK
F154 "ﬁ-"'irq:.:.mi:" .ﬁ.'-'a Park 975 317 Wemt 11914 5t Tel. Momingside 9140
F T M, "I"..—--{HM:-HJW—I. McPARTLAND
Woa EHEHE':{H::P 1:ri::'..-ll'" Ban. 7591 933 Flathush Ave Tel Fla. 1758R
M. ¥., Claw iMle—l. E. H¥ i
Md., Baltimore—OTTO U JAHELKA e o g Sl
310 MNa. Bd . Wiallieook Tel Ll'l:ll:r"'r 122
M Y Pl pe—l .ﬂ._ll WELL
Muse., Boston—H, A NICKERSOM 6% Lealte St Tel. Lan. 9234

201 Devomahire %55 Tal Long 154 N, Y. Mew Yarl RADI CONST, LABS.

Tl W, Bway, Tel, Walker 2143
Mich.. Derrgit—1N, | MeLECLD
1725 Bellog Ave. . Tul Bal 9525 M. Y. Mew York—]. ROEMISCH

B4l Lesingtas Awe, Tel Lex 4420
Migh., Detrait—WH. MILLICAN Lee—
B545 Wondward Ave, Tel, Nurthway 3691% 0w Ken—KLADAG RADIO LARS.*

Kline Bldg. Tel. 127
Mian,, Mmneepedis—OED), A, BECEER
4709 Wantwarth Ave. Tel. Locss 6291 F"";E’E"E_'F‘“;m" ;:'f“#ﬂf"n& 2944
Mo, Emnana Cif J. K. OHRIEN Pa.. Lewistown—3, T.
¥ i |r!|l;1FmIr:I; Tl Okl %533 l-;i'!? min !-LT _E?T:’E‘ﬂﬁj

B ] Mewark=<] DHIKN P Plsshurgh—L, E. SIECGFRIED

13} Fresinain 5-L T-I Mew JI2A 1513 Tj-rhh.ll St Tel Can. BSIY
el Ommbe—T, 1, F SACKRIEDE Texm., Fort Warth—C, L FARRIS
2421 |aynes St “Tel, Kenwoad 5628 500 Taylar St Tel War 1927

Terminals — Lugs
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I8 ¥arieiius

Ground Clamps
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Screws — Nuts — Washers
Cleam-cut, Braws, Nickel-plated
Made by the Milions But Sold
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GOTHAM RADIO CORP'N.
B0 Park Place Mew York m,l
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F. R. Zierick Machines
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Samson Sup
Clnother Radio Jlchiev

: HIT INCLUDES
j Samson Long Wave Transfon

Eooo meter wave lr.:rIEj'ﬂl

l Samson Filter Transformer
for this wave Icngth

l Samson Oscillator Coupler

'rH!iﬂ wll information on hou\lo
S0 | Build This S¢

All Samson Transformers are made with the
FAMODUS HELICAL WINDINGS

HKemomiber that *Sameon™ standes for 42 veors of Teadership in the
manuifactucing of electrien]l specialtics. (hher Hadia Samison
Proddncis:

= =0 e ] b
VLRI TIASSFORAIER = PUSH-PULL THANSFORAMES

LLEETTE Jor Proml of Sumsoe "1|i||rl'r1."r|l1

SAMSON ELECTRIC CO., Canton, Mass.
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The men who know say
b6 : 11
Use Formica

DNF_ hundred and twenty-five of the leading radio manufacturers
af America by their exampie tell yoo to use Formica as the panel
and tube materiel in the set you are building, They use it themzelves—
because they know it to be the most vniform, best loakdng, most satis-
factery form of Bakelite

The bigger the panel you use and the more spparatus you mount on it
the. more important it is to use Formica. For Formica will not sag,

warp of gel out of shape — it has the strength fo give you vears of
pErfect service.

This year, scores of manufacturers will use Formics base panels, and
Formica terminal strips. They stop electrical losses and greatly in-
creage the éfficlency of & sei,

There js no question as to which is the best radio insulating material
and you want the best. Four beautiful finishes: Gloss black, fat
black, mahogany and walmat.

Denfers: For the big Neutrodyne nod super-heterodyne panels,
Formica is practically a necessity, Formica will
sell stronger than ever this year.
THE FORMICA INSULATION COMPANY
4053 Bpring Grove Avenus, Cincinnati, Ohio

ORMICA

Made from Bakelite Resins
SHEETS UBES RODS

Haar tam Frrmics Sanil eyery Wiedsiaday svming From 8 op b0 Cémteal Biasdard S5 grae WL



Improved

DAVIDSON RADIO CORD.
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