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You Want Business

YDUR new egquipment, new sales plan,
new advertising campaign —what are they
waorth if they don't bring business, if you

can't get the acceptance of the jobber and
dealer?

Sell your policy to the president, sell your
campaign to the sales manager—but re-
member that the final O. K. that closes the
jobber contract comes from the trained
radio expert who passes on the technical
merits of your Line.

Sell your discounts to the manager, sell
your advertising to the salesmen —but re-
member that that quiet fellow at the back
of the dealer's store will be called in to
pass judgment on the technical merits of
your line.

The radio expert and engineer is the man
who accepts or rejects your line. To gain
his confidence, talk to him in the language
he understands best, reach him in his own
magazine, Radio Engineering. 8,176 of
these men are paid subscribers to Radio
Engineering, more than the total paid cir-
culation of any other radio trade paper.

Radio Engineering readers abselutely con-
trol the buying power of the Radio Industry
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Special for Set Manufacturers

Thirty-eight Set Manu-
facturers are using
Dongan Quality Radio
Parts. No matter what
vour requirements in
audio transformers and
voltmeters Dungan will
assure the best perform-
ance,

Dongan Type B—A. C.
Tube Transformers for
A C

WETE

Tube Receivers
the hrst on the
market and are stand-

ard. Get complete data
for building A. C. Sets.

Transformers and Chokes for B- Eliminators

DONGAN ELECTRIC MANUFACTURING CO.
2995 Franklin 51, Detroit, Michipan

Trpe 3
Andia Transformer

Type C50
Aucio Translor@er

Special quality in  thas Dne mfl 35 1ypes

handsonte moonted exclusively . [os el -3, 050, 0-108 volis

irntislormer.  MAifroebive mgre Ferlormance A muarnoiesd, Jsigh
eqoal o amy grimife el fiidnel.

F ree,

Trl‘ll ﬂ

Voltmetar

e ol 3 Eypes, FLlllu:rl

“Transformers of Merit for 15 Years.”
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What makes for Efficiency
in Fixed Condensers?

This diagram indicates the efficient details of
construction  that have made Micadons the
standard® fixed condensers of radio.

Dubilier engineers have developed these stand-
ard condensers of accurate and permangnmt
capacity. Micadons are known the world over
—and are used in 90, of all radio sets,
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Selenium and

Photo Electric

Cells

Chapter 1L Essentials of Selenium eell constrvetion and forms
discussed — by Samuel Wein

The Belenium Cell Defined, The ]
cific efectricil reststance of seleniun s
sied By Blebwelt™ 10 be o the et Tlsar-
hood o 25300 megoluns per enhie centi-
meter.  Therelore, in onder 1o Fadl fisie
Experamentation, 1 iF fecessury o apply
the sefenium in soch o way ihat only a
short path of & comparatively large cross
section is traversed by the current. A
frther comlitdon iy that the seleniym
mrist he sprend oan dna thin laver, so tha
A compiratively lefge sorfnee, with re-
spect 10 its volume, will be affected by the
light. This i necessary becaise the
thinner the film of selenium, the loss in.
eftia the el possesses, for the Tight ap-
frewrs 0 sek onky on the surfaee of the
seleniumn. A device emploving selenium
s as to fulhll the foregoing conditions iy
called a selermiom cell, bridpe, unit, or el
imeirt, - Since the term “selestim el s
tweed universally amongst those who hove
e sion fo work with these deviees, that
term will b used herealior.

A selenmmy eell consists of fwo elec-
teically conducting sebetances, heteeen
which 1= depasited] the seleniim, and
therenfter annenlel, 5o that the selemivm
cell will exBibik the greatest Tight sensitive
charncteristics.

There are a nomber of varioms types
o seletiiiom cells in use.  OF the viro =
types, there ane only three disgnet formm
i eonstroctional details, vie: (1) in
which the selenium is deposited between
two electrically condocting misdisms
the form of wires. tapes, or plates; (2)
deposited on & metal plate on which ks ap-
plied n transparent or translocent con-
ductor, such as metallic Toil; (3) a very
fine cell comstruction comsisting of 2
metnl film divided into rwo parts hetween
which the seleninm is applied, filling the
drwiding. fies,

The Conducting Materials. 1se hus
beenn made of copper, oo, nickel, plati
tuieny, Crermnian gilver, beass, various alloys,
raphdte, and carban.

w i)

These warions metals, excepting plati-
rmam and nichel, pxidize very Freely, espe-
cially during the process of anneafing the
nebeninm  oell etallic  selenmles—re-
dctbon prodoct between the selenium and
the metal plate used—are alse formed
during the annealing process.  This oxi
dieation and  the foermation of sefenddes
prodiuce poor grades of completed cells
For 'r4knmrmﬂ-. ulthough the cost [
somewhat higher, the wee of platinnm . is
alwavs advocated, ar if this s prohihitive,
mickel should be weed. Any wire on
which plationm has been electralytically
deposited can be uses] with ideal resolis,

Non-Conducting ~ Materials,
State, free from metallic veins, micr, un-
glazed porcelain, roughened phiss—sand
hiasted or etelied with hyedroffuonic acid
s stone, and VRrious eompositions
wan be used ad the non-cosducter,

Applying The Selenium. The varions
furms or tvpes of selenfum cells have
their advantages as well as disadvantages,
depending greatly on the specific manner
i wiich the cell bas boen made, 15 well
as the layer or film of selenium jraell,
The temperature of annealing the cell hns
tnuch fo do with its characteristics, To
show each phase of cell construction, we
shall review the specific methods of ap-

lying the seleniom to the embeyo eell
S

Some. imvestigators prefer to heat the
cell and rub a rod of selenium over it
spreading the selemium evenly over the
surface with a steel spatule.  Others pro-
fer to sprinkle a linle of the powdered
sedenivm over the hot cell form and after
it has meelted, sprend 5t over the surface.
A smple form s to melt a litthe of the
selemium. in a spoon and aflow p few
drops ‘of it w0 fall on the embryo cell,
sprending it over the surface afterwards.
H: former methods produece thick and
mmdven filins of seleniunt  Keeping this
[act in mind, several mvestigators pro-
duged  thinner and more even films hy
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meass of eathode disentigration.  This
process necessitites consideruble appari-
tis and tine 10 produce such a film, The
concenising ol sebeniuin vapors, made by
boiling the element, hos produced very
e cells.

Tt is well to mention the fact that the
Titerature of the salject 15 very confusing
with respect to credit for originality.
Sewernl Cexpermmenters  have  alrendy

Fig. 1. GCircelar Eypps af Biemeca  cabl,
" wirme pre covered  with eebenium

The

chamed priovity on certain constructional
{orms. he author will snot attemps o
pass judgment on these claims, but will
mercly cite such cell forms as  are
wlemtical to those desenbed i earfier
references in the technical literature and
for those on which patents have hesn
Eranted. .

The detailz of the cell construciion are
thoee given by the original conatructors,
tho changes can be made 1o suit andi-
vidual conveniences and requirements.

trronp 1, Tape A.
Siemens!'  The first high efficiency
selertiem oells were made by Siemens
These he bult by winding two separate
lengths of No. 40 B, & 5, gange wire,
gitle by wiche al ml'l.ﬁl,]i!-ul:ﬁ.hl! thir ot

ot |

Fig. B Anothes puﬂnﬂmln: of the Slesmerd
(1]

their entire length, on a non-conducting
substance about 1.8 in, thick, aod alos
I 12 in wide. Two T_I-Fil:ﬂ cells are
shown m the Figs. 1 and 2.

Bell and Tainter." l‘l.li‘i:l:l?‘ their ex-
periments, Bell and Tainter found that

they required the use of cells which could
hie placed in the focal plane of a parabolic
rrﬂpu:h:lr. To this end they devised the
cell shown in Figs. 3 and 4. Two No.
40 I, & 5. gusge wires 1/32 in, npart
were wound throughout the entire length
of u-glass rod or tube aboue 2 172 ins.
long amd 34 in, n dameter. Fig. 3

o

A mingls cell wade By windieg bwn
.w“i‘ru..'l. :n & glass o

Flg: 2
shows the completed cell as ueed i their
famous  photophonic  experiments,  and
Fig. 4, the cell fixed in the focal plane of
a parnbolic reflector.

Bidwell." Simplified construction of
thee former types of cell construction des
veloped by Bidwell, are nsed almost am-
vierzally fo-day,

This cell i3 made by winding on a piece
of nom-conduciing material 3_!-‘_'4' ine,
long and 3% in, wide, beginning at 4§ ot
an inch from one emd, a fat spiral of o
) B. & 5 guage wire,  The pitch of
ench tom of the spiral & 1716 40, The
winding s bronght w 1§ in. from the

gtier =ml. The ends of the wire are
fixed by sing them through holes
dritted i the slali. Then & second wire

is. woyd  beside the other, fonmng a

{ o

=
Bgll- Taintes aall mmountéd n 4
parabatie FaflEa1os

|

————

Fig. 4 Tha

secoadd sprcal, the turn of which are mad-
way between those of the original one.
The' methiod is zhown in Fig. 5.
Rohmer."  In making the so-called
Bidwell type cells, difficuliies are always
experienced in the short circaiting of the
fwen wires, (e to the expansion amd con-
traction of the wires during the process
of amnealing and cooling the cell. To
eliminate this difficulty, Kolmer cuts the
elaly of men-conducting matersal i lall,
so that the wires will fit snugly in L
The expansiim of the wires during the
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nn.'r-:,u.hm priwess im Laken up b Tak-
ing the skabs a Hithe, S
Piund." Many exprrimenters  fnd
difficulty o wind the slab of non-condvct-
ing matersl with the two wires evenly
spaved throoghout its entive length. A
convenient manner of wecorplshing this
i '=u.gg:|:=d-|:,|:1 by Piond, He ground one
side of o piece of glhiss plate 1 by 3 by 01
with emery, or etched the glass with hy-
draftuoric ackd,  Then hie spread selen-

Fig- 5 A& Nat cell, with two gp ral wires ceated
with g Thin lnyer of gelansiam

fum ever the groumd plass surfoce by
meanz of 1 hot plass nod,  The thickness
of the laver was such that in transmitted
light the film of sefemium, in its thinner
marlMnE, 4]!merl:d deep ruby red,  Nexid,
st wormd] fonr stramds of Mo, 3B & 5

Aubmar meunted hia cell in an svacuated tubs
tu protect b againet matsturs and lemperaturs
shanges

plage bare copper wires around the gl
plate by osoch & neEsner Hwt o the endire
seleniiin surface . was  coveradl.  After
biswdange the losre mwds of e wites to the
plaks plate, he semoved the second anmd
foarih wires, leavings the hrst and thicd
raterl by @ distance equal to the
diameter of the wire.
Buhmer."* The seleninm cell used by
Ruhmer was mounted m an evacusted
plass bulb to eliminste the profabilities of

errors in the change in ohobe wiloe dioe
to atmospheric pressure,  umidity,  amd
otler phivaical conditbons,  Such a cell 15
more  sable, and eepdily: ndapted oo
electrical cirenits.  Two forms are shown
i Figs. Gand 7.

These cells are made on & double
thread cut into a scapstone of unghized
tubing. A convement sige fof consiud-
[0 gairposes i Ya i i diameter aned 2
itss. lomg.  Tuto these grooves are woond,
while It two Na. 40 B, & 5. moage
wires.  These are secured (o the hose of
A standand  Edison  fneandescent  lnmp,
The selenmim 15 gpplied over the sarinee
of the wires and properly annealed, then
enclosed in an evacunted plass bulb,

Fig. T, Thia Fubimer csll | masintsd In an
v acuated 1:._!” wihich im allverad an bhe aldes i3
wct Fight =n the cril

The glass bulh of the cell shown in Fig
s milvered on the hotieam, to reflect the
bght on the seleninm around the entire
stirface,

These were first dised

with the pltophome.
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BAKELITE MOLDING

With the oooperation of the Hydrn-
fie Press Manufacturing Company, we
are preparing an article of special interest
to radkioe mamadacturers, 1t deals with the
imstnllntioms, opemtion, and mmintenanos
of - typieal maukiing department,  de-
[aifing the costs, space Pequiremenls, per-
anpied, anil gdher Tactors, This aricls wall
appear in’ the  September or  Oxtober
EELTE
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EDITORIAL
VERY rmadio  mogosine  maturally

- aspares o bring ot o et which wil
e the big success pmong  eadio  se
banilders and which, B vaee, will bejaken
up by the shadufacturers.

This . sumiser we decided that Hadio
Engineering would miredoce not enly the
outstanding set for this winter but o de-
st which will s¢t & precedeni for fubure
developments

Trecnmee we always tackle our constee-
tion aned design articles as [abosatory
proldems, we had an advidlage st the
slart.  Ho b was as a laboratory probiem
that we sei 1o work om this task.  There
Hilg i alwu:m 1_J|fml11l|- il | Inl_ﬂdr.rs w|'_|_|
muake any wew set, anid of that momber
stmnet are always conecited  enovughs or
genorant ensbigh, (o think the results are
womdertul, mo mutter how ey would
show up agamst 4 good outfi,

Unfortimntely  rudio sets won't give
ompispnl - resalis . st e be ol'igiog
They require Peasois,  So owe knew wa
couliln't sluke upe & lot of parts and roll
i ok 1.1nl:|| !|'|r1. l||rr|ﬂi P 0 |1|||- !I'!j_.','ill
combination.  Reviewing past experience,
wee rerpetlered that the casiest st 1o op-
ebafe, and the finest of all sets for quality,
wis the ofil crystil receiver,  And we de-
cider] that of we conld add sharpness of
tuning and wolume of tone o ervstal se
cqperition and quality, we would luve the
desizrn which woatld doaminate all others:

Three months ago we completed the
RX-] pevaiver L s T]q:r.iﬂl tﬂ!I.Iﬁiflll‘II.'

produced the resnlis we hid somehi—anl
ihel il with a rlluL-r:g:ncrmil,rt circdl, [
circmit seoald that most of the men in the
radis Innsiness to=doy don't keow there is
such a thing as a sef, unless there's sames
things werong with it. that 't operated in
o repenerating condition, just under the
et of oscilletion.

Fot vour finger on any parct of the o
cuit, mention any featnre of the operation
amdl theres n reason for it or for what
kappens. “Why i3 it nonerepenerative,
why i5 the tuding sharp, why the partic-
ilar selection of tubes, the high K. F.
amplificition, the resistance coupled am-
jpliker befure the transformier stage, the
almost wmeanny quality of  reprodicticn,
the ehimmation of rheostat adjosiments
withont which o tuned K. F. or nentro.
dyne set e be ogerited 1o full volome ?

There is a plain anawer to ench of thess
fuestions, no camonflage or mystery, bt
ir:l't[l!l'hﬂ:l'l.' fictls wh:rl‘L oy nlmcc TN umR=
derstanil, That's why the RX-1 receiver.
dlewgliaed rnl.irr1 in the [aren Labora-
tory, will be the most pogular outfit
amcegr st hodlders this winter, and will
st @ new stammlard for madso o fac-
tarers who now think o radie set thad
i=n't tuned K. I, or straight regenerative
st e o super-teteroilyne,

You may wonder why, sfoee the set
wis coanpleted  theed montls ageo,  we
wited 1ol new to alk about it Yon'll
understand T you. hove T l::q:r:ﬂv
SN 1 I'|.1..1.1IIJ[:|l'l1.1ri1'|j.: iaalis 1.._|u.1i||r|=|1|:
To produce o bboratory  owodel Mgt
wothing wntil the set has been i operatin
over g perted of months, and has leen
tried out under afl sorts of conditiang,
operated by all kinds of people. We have
o the H?E 1 for days at a time, exposed
it to the weather, tried it un different
pnienmas, worked  with dogens of - dif-
ferent tubes, operated it in the woods.
mnd at the sea shore, working by the -
T natian frome mudor sae heal-Hghis,

W ptal it to every test we coulild devise
vel  the preater e fask, the more
!.|r'|:".|:||||| the mesponse until oow, as we
ire }Jhsinnng the :'urrlrﬂuq._ consE et o
artiches for the St']rdum Her LRSI, W Efe
l'|:|:.|.‘-|:l|:|,|,=h!:|.' confudent that it will win voor
rrx_|a-|:11 as1F has won oo, Uhat on oo scale
if painids it will score abwove any ul:ll.l'.'r agl
psan example of mdio engpineering skall

and judgnent
M. B. SLEEPER,
Edifar.

B3



Fig. 1.

Threes wirmws whickh shiw B mechaniam of the Heliogg st

Tuning an R.F. Set by
Inductance

bxamine |I1r ilq'sh-iFn. el I:]|1= HFHHHF Wave Master mod ¥k will

diseover o number of new ideas vou have not seen hefore

PP HE first onigtnal

sngle control receivers, so e this
fall, is that of the Kellopg Wave Master
Dickanbed allisirateons of (he =ct are given
m Fags. | oond 2, with the complete wir
FIRToap A PR T K Y it Fig;. 1 e ol 138 wall
b ratler surprised 0o -sce tmpped  coils
ot this ser b, aiver oll, when theory
il '..-.-.u.'l.il.'-:' 1!i~.'|'_;||.'|.. Wi st he ,'.!I.I.Ii.';l'l|
by presicthel resalts,

The new Fellogp set has pwo simges o
moned BoF,, delector, dmd fwoe sthaoes of
aticio  amplibimton, . There are three
tned eircuwits, o this new type of re-
cepver, it the contral of the wavelenrth
i abtpined Ly @ switch o msch B F
transfurmer secondary omd 4 venometer
conlrel for fee toming, with hxed air
coanlensers 1o provide the capacity in oxch
Carenil

I Far. 1 vou e see the thiree st hies
combralled by o single koob g the e,

|,'|;".|:'In||r|||-:|| I

and the comimson shofiog for the v
meter rotors, turned byoa kol aml dial
conmected throagh bevelsd pears

Azile from the single control fentore
for b, this desigmn wan workeid il
e give extremely slgrp toning. I the
andimary Neutrodyne recetver, each cir
cuit i omdjosted over s Joll moge by
otatmp o il through 180 degress, U
the Kelloge set, there are e wave
|r|1g|!| iR obtimable by 2 W prini
switch, el -:'-||'.'-|,"r'ir|j_l npesroacrmately Al
medera, with an overdap at the upper and
lower ends of the seale, 60 deprees mota
tion. are reqwred for the $l-meter runge
which s eguivalen: 1o 340 deprees of
rodaibiini  Bor - the sl g of the st
Therelore, ithe fuming s three  Hmes
sharper than gn the repolor Megtrodyne
rCEIvVET

The primmasses of the translormers are
e, with the secomdaries wonned Ertly

I
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Fig. 3. Sehematie giecurl &f the reeelver. Al bhree seccanddry inductance mwitches opsrate

o mne knob

om the stationary tabe and parly oo the
rgating tube Thi= s somewlut oo th
wrder of the Dansiger-Jones tronsform
e, except that they cover the full range
af ane rotaticer o) Lhne trihle eoils

The varanlle  enn-
desizery, moiinied ot the sear ub the tole
panel, are-set a1 the faciory when the
outfie & given the fmal e, When thie
adfustinets ke being made, bt
nre the verble comdensers repraboted o
their proper positions bt the
relation hetsween the thiee rolors 15 dlsa

CEpRaCEL S nF | e

COrrEsl

determnned, i order that the cireat anll
Lie i time ot the bmgest wavelengtls
us well my the slworiesy

oy, the it of vorsmselers (of DEning,
qs the dearen works oat B prrachies, jir-
tieularly close vegulagion can be obinined
ginee the wnreiabion i odaeonce @l i T
cemter of the senle 2 comparmtively slow.
inrreasing rapdly at the wpgier anid Hawier
“1il= Shiaee ol Tk |||_-_=_II'|'|-- are paed o
ench setling of the bduetaoce switches,
thise L) deprrees coamne il fhe oesiles 4l
the =cale, gt where the mdietiee 1=
varied o thee lowest rute

legte ndicare tlat B i practsenl o
mee o Fairdy long potenns with this ot
] ettl] meindaan the extrame selsctivity,
It will opeernte o & shiort stngie wire ot
for hest resnbts ohe wire about 83 {1 long
i5 revoarmmended,

Fige & Thg sutward sppaarincs b simpls and attraciiye amsugh L LT



How to Connect Phone Jacks

for All Circuits

By reducing telephone and filument contral jack cireuits o their
elements, they con be applied easily 10 any type of hook-aup

W HEK Mr, Enpelan, of the Brook-
by Metal Stampang - Company;
sugpresied that & sl of dingrdnms slowing
varfiuits witys Lo cotmect @eks biodifTerel
kinds of creuits wionbd helpy to chear ap
the  eonfosien  and rnil.unﬂrr:,l,u,nl:lmg
alwirt their vse, we apresd with hom, and
startedd  forthwith e determine  what
hook-ups would present the most infor-
matsin. But we digcovered a fow dia-
grima would not show enougly, and oves
nogril mndy owoulil ot oover all s
riTits,

Which neoounts for tw pecoline sed of
shietches gpposite.  Sinee we coildin’t poss
sibily shiow all the receiviiog sel cieenls
namg jucks, we decaded 40 show afl the
jack creniiy nsed in receving ey

Just lecause these dmgrams kook dif-
ferent, dun't pssume that they are com-
plicated, for if you think abowut them
eacugh to get the idea, vou'll be able
tane therm s simply a8 o footrule,

Examine o Blament contrl jock and
vou will see that it has twio sectiomns —
o foga, the two or three springs for the
Alpment civenit, sml one wo, or four
spongs befow for the plate craet, A
carchmgly, we divided the. digerama o
thizs which coscern the Glament, anid
thode eommected o e piate. 11 yor don'y
wirrt filitesd eolecd, puy o attention fo
sketches B to | Siply piclk whast st
wint Droam A& do Th O, mocase von weanid
filarent contral, wet the combination from
I h}J sinid ailel 3wt 1o the smiable dlng‘mm—'
oo At LD,

At Opdivary’ mwethod for ah ALF.
witipliber excepd the Inst sthge, This i
ften psed, bt = not Fecommended bes
eanse i tdoes not ot ol the teansd ormer
when the phones are plugged tn.

B: Most common arrasggennent for
all stages except the Tast, A imiphe Wiy
1o disconmest one side of the trnsformer
when the plug 8 inseriel,

€z Here the trmsinmer s disedi-
pecied  eptitely when the phones  are
plugged . Many designers prefer this
miethod althe, ap far as the operation of
the Ser s concerned, i i oo better thnn
B, This iz for all excopt 'the kst AF,
Slmpe

D: The kst stage aof an A, ampli-
fer, ar the detector, 1F w0 AR, |.|111.||r11'|.-
crfing 1".|'|.'|;|:-|||;p|.-~|lI i ulwa.}'s cornneciaeil
ilsis way,

Motes: Chnly the transformer primary
15 shown, as ithe wiring of the secondary
e ong allectel by the e of jacks.  The

f B fend goes b 422V, 0 the jack s in

the detector or, in an amplifier ereuir
to <-43%, or whatover is nsed for the
amiplificr voltnre.

Azt without an A F. amplifier ahouk)
pze 13 in the detecior plate. With a e
teetor ol oo seape of AF, nes Bon
the idlelevdor ]||=||:¢'t. aind T3 the ..'|:|'r1'|'.|'|iﬂ|:r
plate circwd,  When there are fwio stages
ol AL wae Bon the detector and first
stmge, swnd TV i the. seconid.

E: When vou have o detector and two
atagis oF AT vou want o plug in
ot each tube, yoir must ase this cireuit,
with three rheostats, for filument costeol,

Fr Both AT, wubes can be cmtrolled
b one rhesstat i1 vou do Bt whnt
IJLE' it at the first A, stape,

: Four-tithe zot with three jacks,
itkimgr b separate rheostat Tof ench e,

H: lFour-tube set witl tan jicks, one
rhenstid l|‘.“|'|ll1r|'|||'i.|:|i.: ath AL, miles.

I: This i [or o Avedube sef, ar-
rangel with fitnment contred fucks atl the
detector, hrst stnpe, aod secom] stage.
Brth B.F, tobes are on’ one lisostai, Ton
soparmte rheosiats are reguiced for da
ALEL I|||1|_'u.

Jr The same surt of st a3 at 3, ex
vl that hath AF, tubes work oo e
rhenstnl A jm‘k in wael] nr the ficst

BLEE.

Hony



Augwsi, 1028 How 1o Coxsecy Puoxe Jacks kit

W] W N—J L\

"
iy L = il
- =T Tler
i o -
.

e B e S i -

:
g
e
F
i

= ungll
" — -
|-'n"

Yr
—

i

w
ARL @ BTL
H AL
1

m L
I 0
@ @ @ ? i::r:;:m1npamm|r

L]
dula TTTH dusre 0E,

O | L5 -A rerd 1 i ]
F—

Thirisan differeni slomenty of circulis calng EHaEhoRe janka



Jog

Rapm ENGINEERING

Number §

MNotes: To obinin o posttive biag on
ithe grid of any tobe, comnect the filament
side of the transformer to the < fead, as
shown i the sketclws, or for o negative
bins, to the —lead. Where rheostnts
wre  shown, Amperites, Beachstats, or
Daven bakast resistors enn be substitubed,

K: This dingrum gives the connections
for @ sed to operate on an antenne il
groond or on oa leep, Normally the
coutpler is eommected, bot plugging in the
lisop euts ond the coupler,

L 1f wou want to messure (e voll-
age across your tubes, and dont want to
mount 4 meter on the panel, von eon
bge jacks {or plugging in the yelimeter,

{ Continied fromm poge 389
ik Setew ot thir the Labe |ﬂl1t1.
amnd helid by 2 mat.

While you are wimng the set, bear
the=e points in mind s Have the seldering
trodi clean and hot enough to make the
sxlder  rpn amcothly—use  rosin  eore
pulder—f the fogs are mot Brght - and
cléan, =crape them off with & fle or the
golider il not stick —for the wirng
nse Wirit, the No, 18 specul-tempered
tinned copper wire which you can stretch
ariel Cstenighten  voursell—use  Spintite
wrenches o get the muts aml ihmmbscrews
tight,
Testing When the wiring has been
ana completed, connect the A bat-
tery as shown in Fig, 6. Pt
in the tubes, turn the rheostats about half
way omi, and put the [liment switch at
N, Tf the tubes light, diasconnoesl the
positive lead from the stomge Battery
andd eonnect it o each of the +1 binding
sosts,  The iiles should aot Tighe then.
||E they dn, there 1w a short creait in rhe
wiring,

If the Alament crcoit is CL KL, pait on
the B oand C botteries, IFg. 6. The only
exiact way §0 el sboat the correct asl-
j11a|:mr'r.|h| af the rleosbits is o hove &
valtmeter h_'\:' awhich the 1.'|'||+.'|.]{~|- van he
measuteld across each tbe, In Fr 1
ghowing the outfit set up for test at the
Parien laboratory yous will see a fewell
double-range voltmeter mounted above the
beneh.  Leads are provided so that the

Yo miust use an open ciroust jack, ad
comtiieed . on one side to the common
filament lead and on the other sule §a
& wire pmning from the tubes o the
theastat.

M: Two or more tubes mst be cone
nected o the woltmeter jack as shown in
thes diagram,

Mate: I is imposant oo remember
thit saelelering pasee miust be kept away
frean the insolatben.  This is perpoularly
traoe o Bhae :|.1'.rl'|'.||'iﬁ|:‘r j:u‘ll:.. {esi thie pasie
forme o lemkage path which cagses the
msdntion i break down,  For safety's
sake :il; iﬁ a.eh'i!the ECi  Ci h:u:i:n Cofe
sabder,

visltage can be measured peross the wles.
[t 15 alsn wsed to test B battery voltages,
since it has one scale for O to 12 woli=
and another scile Tor O 1o 120 volis. This
takes the guess work ool of the rheosta
settings and assores maximom life from
the tubes,  To meeasure the voltpge acroes
a inhe, vobnecl a bw-rexsding voltmeter
directly to the socket binding posis, Do
nob mesure (e voliage of the A battery,
gince that does not show the potential
potually applied to the tubes, With J01-4
tubes the voltage measured at the socket
should pot be over 3, or 3 volts with UTV-
1% fukbies.

Az for the C battery, on the Crosbey
Musicone we had only 134 valts tive
C taken from a small Eversady hiasing
battery, for a Western Eleciric Cone
appaker we used 455 yolts, while ghe Kel-
logeg amd N & K speakers worked best
with 3 wnlis,

Tt took a Tittde sty to find mrt'flnri!
liow to et the best results from the T.C
set. Aceordingly, a few suggpestions are
givert helow,  The T.C, ser iz extremely
sharp, much more so than the sl tuned
I.F. set, =0 that the dials must be turnesd
slowly and carefully or a station may be
passed over.  In our tests we used the
[3-21 standard hase Sodion detector with
a tepaiive @il return, os it pove londer
sigmals and made e set much easier to
handdle than with the 200-A detecior with
a positive bins,  Chall dial settings above

(Comtinned on page 413}



Fig-'1 Wa HEE2n'T seint atlame, 1/ e AX.] Tesli, ufless the Musicons weold Bring dhem
N TImErey: This phologranh wak 1EEel &1 00 A, M. &0 the shsrs a3t Booilhssst l!‘..lﬁn

Some Angles On A. F. Circuits

|':‘.IL|:P!IIII1'II|IL’ the lime of tl':l.—-i-nill;; Follanw |=|l i rn].'|n|||n,r_' thie
wiiikin ‘rrr-qm-llr_l. .nuplil':.in,_t_- e of the BX-1

Hoti=réde iierial Ve receiver

I “Gas, 2 and 3 show the detector and mrrpedance of the X v lube.  somer e
ki bredguenicy  ampliber. 0 the permpenlers use b hirh vanohle resisg-
T

" TECEIYET he hrst stbieny thing . oowe i the detector plote of 4 S00-A
Mgt thess {llustrations s the extreme o stop  oscillntions “That is 'mot' &n
vimplicaty: of the arrangement, the shorl  efficient method, althoogh it is efective
lemeks, andd the wmall nonber of wires  in stopping osciliations. The same result
et el in olstned effciently 1 the Smidinn, Tar

Biat mimplieite v onbyogselal whes B the constmaction  which s emploved 10
eTviEn, & prchcal ehrl I s larpel mike the ohe extremely sen=itve turns
mmtier af good fortooe that the RX-) wiif, ||:||l|-'!'.', L |-r"|:'|,||'\-; A mgh fmped-
amplifying syitem 1z so spjEl anees m the :'.'-'h'.

I'he teawom that the HX:] pives the If the Sodion 18 {ollowed by a frons
mipreasiem ol leyvine e Teserye  [Hrwier tevrmer  ooupded smbber, and a0 teekler
kg i the 1321 Sodem | = tofie @l el i |----1';-'-'-! il detevtor can be
wpidies the wmewer bo the gueston tha e o cecilinte ol short wnvelenrihs
bias aloendy  teen maised, “Why doesn't Howeyer, i the KX-1 no tckler w
the deétectsr cimomt oscallgie & Tl naed, pr 9% mecesaTy o peroaclhace
iree  otheEr  nestiom whsith  wall e maxinmmn effviee either mt !|-||_ hieh

wnEweredl boit let wos fwle them dp, with

EIT AnEwWers, i the seraence o owhact abEe ol phe gl mmpedomee of 1he
I'- I!llll'.l: im Ehe ool =sodiiin, theres 1800 feed O T

LT letoctor CIrii e | oectiate N5) 1) In fact the Acme SApemETnts
lievanae of = extremely gl msednnee [ m their Labast | Ulrex
i the II|.I.__ trennt of the Soden deee criver. e iy the  secopdary o 1
LT It 5 several trimes herher than 1l Y ®miormes, ciminecting o s Gn

L P
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Nougmher &

imypreilance conpled amplibier.  Clor tests
how: that as gread or greater wmphiben
twn #an he obhtubsed with  resksiance
|'--1||||i1||_'. Thia wileeld 4 snving in e
peenie, masntes distortionless  amphfic
HICH aridl.  withioot =K |'i|ll"||'_: efhcEney,
alliwes e sddithen of TO0CO0SGhmE m
thee ke crecail of the Soilion as & T
ther prevention af regencrntion or oscal
latirm Redstances ap 1o 10 megobm
loeear miesd 1m the resistanoe compled
pmaphifier  without  eutting  down the
el strengih b very  dehmibe S

:l.l.'n.'l

with the 1t & type, Tut the 1 4o 3
tenns former has o ahighthy helter omphh
catbom - eurve, aml solfcient Kk e e
fivered 1o the primory of the  trams

FesFmeed s thuat there % oo neceEty lor
foreing the last fobe
Severnl  people  who | have seen 1

.||i_::i1|.,'.'! miediel of  Lhe X1 howe ro-
tarkeld sn the [=er that Pmap-tila
il §iol wivi (Pt ety e, apmd ihai
o raading frequency amplifes-

ayfs

e singe
gion i ikl enouph W brmpe mo st
The abvinus pnswer bz aremimenls |

Fig: 2 Eficinnsy enally

Ax-1

i in B bartery consmmplion i effected
wipece Al plate cwrrent s tinily
025 |||"|i,||1'||u'r-:-, gl Yoo 5 mullnm-
[ETES with o LY 0] -0 ilelesctor

Thie first impeession, of e eifogt i
=l resisinm
firsr wnid _thew transformer conrpliange, 15
that it iz exnctly opposite oo e cos
torty eethusd in opmiphifiers whicli b
il resietmnee ol trams{ormder caiip
hing I the riftnary  amplifer ihe
teialorrer coagpling. 15 used firnl o
exira wmplifcation ot the sart (of {he
resisbnme  alAges - o wWarlk I the
KXl eiremi, on the other hamd, mo ase-
l,'\..|||'|| |.|' '\:I'l".l'll |y |I:|'-ill._r
o bnensEarmer stnge Tollowimr the deter
i atice e amplifientian stould et L
fat all

-\.|l"-:'|': il

T
l-\.l

.||' ;.|:r|-u-.|,

Ini the second A 15, stage we used o
I o & Samson fransiormers A Titde
greater  amplihication  can be  obtoied

i @lMmplicily.
FEOEIVEr

THal i the caps wiif i

that sort is given by the resulis |-|--'|||l.'tl]
10 wou think that o five tibie foned 1 F
reimiTes (W sthes 1] =
ity putinng the anientm
a1 1o the primmcy of e
first . . fradistormoer, 1-||1|||r|:u'.|l||_' 1k
firet B F. iuhe  nlioerett Woonr will
tably find thar the rmnge will nol e
_||T|\'||'.|- |||:_.|-;:-|';;||||_l,. M=t |Il,|:".II|II RLUNS
leave P stages of 1/ B
codtvimbion only.

I vom think tlan on s
--|.-:'r:|||'l| jrizd emider escillation o hove
el Rk b the  lodedsmeeaioer. ey the
RN-1 el you will get the awswer 1o
the eef ftself,  Ohver o perod of ten davs
i i ckeewes of final pesi=, the BX-T, wel
ap. af  the Dhieberi laloratory  ustng s
winprle wire anteni -:'\-.I:- feet Tome am)
|--.|;||ll.'r'r| [l |-I1|.'|| uf ench l.'I'|l|. hus
Liomght in - sExTysseven  SERTHIIE, TANEINE
{emmr Mew Urleans (o Mowtreal, Moo,

s Eyver
for s o

niMs  Eresi

Livr TensTe il

st e
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New York stations iter midnight,
Wb, WEAM, Y .|_||‘ WHRELY, opernde
i l:':_'n-!r_r Muswone  with  =ifhciem

valicwe to dance D, Thesw fests were
el Troan . Toby Srd e Tuly 10, o fime
W owhich |:-| W |'||;._:'|:|||l|. the= - et
shiise ol 1the vear iz exgericncs|
|||||'|-|,: il .|.|-' {omr mondls we haw
sl the %=l eet under nll kncds ol

wards i lot of linals on bis set, S0 fan
(he BT womild ook spgesal b0 lime bor
Hizit seabon alone e e stamding Tes-
turen of this set wre the simplicity
puming, lack of hairsplitting al justosents,
freedam Trom howhasr, ind the I|I"I11|:I-'
i r|-||n|.-||-||'r_i||r| I||- which omly i nom-Te
cegemiive recetver ig cupalile, together
with valigme equal to that obtained from
cirenns whieh degsenil for I-i.\_'llil.l .'.'!Il."l,:.!“l

- —

i, 3. The same  geners|

duwrfin 'wad Tollowed

In thi FAER MOES RUS

ImprowEmanty wore iBfarpnrates hers s LhEre

remrsanees,  wsine it oroght in New
Vork City, wi lest ihe selectivily, operat-
e |||' the seowds mndd nt ir-n'l'. M
lelarial Seiandd 1o =ee how 1t wosld
| ey Fiein thie miore or less wdead
comilitions at the labomtory,  Fig 1 i
(S LR piees| LemEt f I.'l'- .|||u.L:.||||| e ol
feEhy by bl tairiarial o e the mlior
rar headbphts,  The st was put up om

the ehore mi Soathpert,  Conn | e
grogml  cvmecien Wis -.|._|r|.=-'=|||_:
wieneh, fastened 1o the prowis] bead and
drapped ande the wales Il atitenna

was i thariy-foot lemeth of wite pen (oot
fghi i one ened aned seves feer high a
the ofler Chn thiis  oeosson we
Bamedl WERECL WD, WAMBE, WHZ,
WG Wian, kikA 1
oither skations less distnd
thze m Mew Y ork Citw,

Howewer, Ciese results ame nod paves
per Srulicate that the BX reeciver 8 pr
marily a long distamee outfit.  As o role,
thie DX hownd s fhe sort of ‘man wha

wral @ "ll'al-'l":'ll Lt

i nddidilEm in

vt operatiomn - jiet Li=lovw - e l"\-‘-l”.llil'll:
it

The st shown o he accomEmying
ilhEtrations, and. o the  EHlostrateass i
ithe prey ot carticle o e BX-1 tominge
circwit, 18 the origingl cxperimental oo
del, This has been clumaed | comseder
abily wn workig ot the meclhinmecnd
giorn for e Aol ser. The elecirical
constant:  and  chasieleristies  have  nod
oo altersd bt the gppeasanoe 16 oo
ifferent,  Complete photographs  with
pacture wiring dsgramis poed stegp-biv-steg
sstreiinns for the ol BX-1 deaien whll
e given o the September  issue of
Rammn ExmisEEmnNG

Patasrints are already aaitahle, -
g full-zsize punel patterns, pictore wir
wir dlimgrams. parts lisk and afl otbser rle
tils  pecessiry,  Anelsding - the  wimtmg
data Top the pickle hoitle cotlzs The con-
striction of the 2et s *.'."illll'l'.'l!- *-iIII!l]l'.
i kinks o Lracks, nocd the parts requared
are all ol #aiwdaon] makes whissh yow ean
aillstairi 1::|.-i]:r




With the .Hun_ufm-.:.umn

Bilver- Marehall BLW variable condenarr

SPECIAL exhibitbon of Citrman

precizion  instroments and radin
eqitdnent = 8 feaiere of the Leigeis
Technical Fuir which will be held o
Aaigrast- ikl 1o September Sth, 1925 aned
irom Februnry 280h fo Maceh 10ih, 193

The Aklen Manufactaring. Comgmniy
hats - anmeviineed] & new  serwes of oseckets
afil aclagsees o |.u.1-:-|-: llu-: new H. l: -"l|
fanlsies L0 IR e i R 5 Y 5, T |
LA, The MaAll socket for these
tirhis benrs the type pnmber 481X, while
the pdnpter is desgmoted ms tvpe 419X
Thesp new B O AL tnhes hove comtacts
simtibar o those on the W=, bt of
ediffecent dimensions

Glass panels amd cabinets are beng
featuced by the A, W, Homig Company
of Chicago. They nre designes [or home
use o for special display purposes in
deaters” sinres. Eoch hole in the gloss s
protected by a haFEl'!.' 'Lll:‘-_l.lli'l'ln, w0 thit
=crews can b tightesed wathaoul fear of
breaking. the glass,  This is an imporan
podint, mnking the nse of glass panels and
rahinets thotmugrhly practical,

o b §n foo o eritical o the adjst
ment of the filiment for the "Three B
thietstaks, 1 tew rlrt'l:-lnprnl,'qﬂ n‘-:fn{l'_q-
it rosdueeil ].l_'..' thie Electirical Fn.gi"ﬂ‘n
Equipment Company of Chicagn,  These
rhenstats accomplish in o very simple
wiy whal a nwnber-of designers hnwe
tried o do pmsevessfally,  The resis-

tntce wire tnwinds from a threaded spool
af  msalating materzl on 8 threaderd
mietal spaal, as the comtroliing. knob =
rotated,  In this way the eontact is made
with ¢évery frction of an mch of the
resistance wire, giving the fmest varin-
thon that ca be oldained. A clever ar-
rangement of the mechamism  prevetds
the sl from being: turned so far that
the sire wonld be broken off af the mm
arviien sl mircinmom settings.  The rheo
star has boen worked cul mechanically in
& very- attractive way.

The Heliotron power tube, mannfac-
tured ot o price of ‘3500 v the Helions
Electric Company at West New York,
New Jersey, operates af 5 volts with a
filement current of 0.5 ampere.  The
plate voltnge can be varied from 45 to
[33. The voltage ymplification is 7.5 o
5, plate mgeedionee S0 o 6K ohins,
arel munl nductance e 500 o §,700
Micramhbos,

Jibver-Marshall = now makiag debiv
eries on their mew 5 1, W, condenser, n
very smull and neat single bearing type
with an unvsually clever tension aljust
ment which holds the plates securely.
Omly one strip of insulsting material i
nsed an this condenser.  The plates are
sitver plated,

Phileo i= annogncing A and B hattery
supply deviees, operating From 110 volts
Ao O T was revently demonstrated at
Phileilelglida [ir the first time.

The Sumsom Electess  Company  will
feature ‘an 5. L. F. eomdenser which is
VETY I|1ﬂFT'.‘I1r from any of the other
dhesyrms Recogniring the brportanee of
keeping dust fram the fnsalathon.  they
will eiiclise il i an atfmetive el dase.

Ak



BINDING POSTS

Adier L] hawe pat e
EIOHEY  Riwd Ealsor  laen
tha builiting ol your st
don't eopardice (s e
cidney  with  doubsiul
lrirnding posin.

Fasign Cmproreild
Ank yeaur desler to ghow
vou Wiy ERY Llizality
Pasts are ihe choice of

erver 150 radls manm{sc
IICErN.

& tEF'H—E-'i difarent
1

maringgE—and the tops
dan't cnitis aff !

The H. M. EBY MFG (€D,
Philadelpha, #a.

WiTH SELFCOXTAINET

HULTEPLY

Pie Fele 34, [HE

13 Walnut 5¢

20 Microfarad

Merthon Condensers

Fust the thing lor ballery wliEnaiuiog
cirrurt—ein | e bureed ot -\.'lﬂ'"l"

i wars, bn Bt nicely in calibnsbs

SPECIAL BARGAIN

While thay lasi, 2400 postpad for
the 200 ml. side; 54,50 for the 40 me
wize, Hrand new, guarantesd. Nmme-
fuctured by ihe Ammad Concpany ui

dar the WMapalien pai=nts

C. J. BROWN & CO.
Room 213, Yaodeeili Concourse Bldg,
Mew York Cliy

sl feoamunistd mrttiple wwtich
wied thin typo Impgrnnent for vecetving el

mimber of tobes  wlcsh hat W eiEEn
Wil T

' -

MEASURE—

Your batteries from the
panel of your set,

B The Jewell Nno 35 Inptrumenl hss o

We oFigin

anill hore gppleeed  foe palymnt

f Soper:-Heperodvne Sein with thely &rge

I of % T il R Boklerees i

B

Jewell Electrical Instrument Co.

1.‘:hll.'ﬂﬁl"

A5




3-5tage Resistance Coupled
A mplifier Kit No. 1-C

Price 3 6.75

Compping 3 T Electiul ™ Hewine Coyplem, - faibdi
Ja008 wasdl 7oDOE * Blecerad " Cervihed  Mics D
dereirs, | comdessrr mondding, & Elocrad = Cartd-
ted Uil Leada. & " Elecprad " Ceriilisl ®agwinm
Uimly mher garns moodid s scchars, (oe fheoimi

himiling jpeiits ahd Bun har,

ELECTRAD:

220 Brusdwsy, New York Cliy

This fact s of the wtmost inderest
el nll

e all Moanufacturers,
i-tli .Iru-ii:ilm whﬂlfu{ﬂ tu“‘
min Canal
l.:-nlil.n :‘.l.ftl.l?".'lP:ﬁt mmn EaiE fuks
a-lhd-.;lut connection that after
Y B wiorks loose,
I wouesr inifrl'l-lnn l:l'l.-n
rmangnthy suitibin the S
unciions of pour AppRr 8, by
# itin dependabla cireuits,
wou willl find the Lastite is
preeminently necceossary

Munulseturers and THstrlbotors,
write or telegraph for samples

2 Hammatt Hond, Roslindasle h-';'nn.

realistic & its reproduction,

ried away by iin bemutby,

ings of the dartist.

ENC |1

FPinno munic, the most dificule s teproduce.
sounds s nabural that veu are completely cur

Viocal selectinns retain all af the tone oolos-

Circhestrn music m indeed n recreation, every
instrumeant can be heard, clear and full,

Magnetic diaphragm control—used exelusively
in the Kellogg umt 18 the new principle thai |'.H'r
forme wonders in radio reproduction,

Mothing like it at twice the price—3%215.00

Mt vour desters—Hear one 1ndqf.

KELLOGG SWITCHEOARD & SUPPLY COMPANY
Chicago, 101

A Revelation
in Tone—Volume—Clarity

The Ht-”u::-.'!.: Symphony Reproducer hrings
the J'”I“l'.‘ll.'-llltll'lﬂ' sludis into FOUT VEIY TOomm, =0




Back of Each Instr:gment

The pesurance of re-
limbile performance,
which you have al
W felt when buying
an ALL-AMERICAN
Translormer, & now
mncreaned by @ lenow]
erge thot 13 m the
product of ane of 1he
inrgest and most eam
pletely squipped (o
torea i Americn de
voted exclusively o
taiicy I,:-I'L-IJ uets,

The RADIO KEY BOOK —aew edition—is a proctical handhaak for all who wish Liy
eniny modern madio or its best. Send 10 conty— coiiy or mmpa—for vhe KEY BOOK.

ALLAMERICAN RADIO CORP.E.N. RAULAKD, Pres., 42 1 7 Belmont Ave., Chicags

ALL-AMERICAN

Largest Selling Transformers in the World

G
The Greal
Manufachorers'
Exposifion
Attended by
L, 1. HER KR AR, MANAGING BIRECTOR
Sy SEPTEMBER 14 to 19
m REOMDAY MOON TO SATUR DAY MIDSIGHT
e ENTIRE EXHIBITION ON CHOUND FLOMME

N THE LARGEST HALL N THE WORLID

258t Field Artillery Armory




THEY'RE
PERMANENT

AmerTrans govern the
quality of speech or music
—in a capable and per-
manenl manner. Once
tried in a set, you know
they will stay there—they
must if you want all that
is to be had in quality re-
cephion.

Regardless of new appara-
tuz and low priced parts,
AmerTrans continue to be
recognized az one of the
best transformers because
they are efficient and per-
manent.

Amer Frans  are  sold waly
thromgh Autherized Amer
Fran Dwealers, Buy them by
tlem Purrl

AmerTran ki made in Fwra
iypes—a F 6, eaftin Brl, and
A F T, ratia 31560 Prioe
mither model $7.00

AMERICAN TRANSFORMER
COMPANY

173 Emsmul Skrest, :"-Irun:-hl M. 1

Adaprable o coarse Gor fime rurnkng
the Infinlte predisioan of the Acciern-
tiame brings i pll wtatbons swlthin the
s of vour sl Gloasrly, ltt\l]‘l;r:h'. aod
1q.-||!||_ liitle etfisrd e ubP Pl Eauily
milsticated im a few minores for ors
dimary dimls without alierarbon of your
ael. An esseinfind Acccisify.

Wrike Jirv ek e folder

MY DAR RADIO OO,
11 CARPISELL ¥ ., NEWANE, B ],

The Ernwningvr
Refinement

Mo matter how good 5
g4t you have designed,
the Chedten Midget can
make it better—Tby l

pErmitting Anertumng.
Shunted soross termi-
nﬂﬂufmuincgnrlnn&':rr
it gives halr-dloe sdjosi-
ment, Mo red sslgeing —juar
maant il anywhers oo
T s mus o, panel, Nosdditional loases
& rincup, §]50 ingrodiuced. Hequires only
AR Moy TA K wpaca.

CHELTEN

Low Loss Midget Vernier
Remambar, iha Chelivi fd ihe ORIGIMAL i

Midget varmble coadensar, Al oifisrm e
Imitatione, Wsefal ales es & BTABTLIZER in
Ml ErenyTie,

Weatw i fed! in e i
CHELTEN ELECTRIC COMPANY

Eremoan Ave. O Rockinmd Siress
FHILADELPHMIA

sk
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Why set manufacturers|
should use Radion Panels

Appeargmee Radion Panels have
a high-polished, satin-like Rnish
that enhances the attractive
nezs of any &et. They come in
two colors, standard black amnd
Makoganite; the Mahaganite
panels with their beautiful
coloring and graining give an
effect that is especially dis-
tinctive, Radion takes engrav.
in_p_‘ I.'Atnu‘ril:-uil}r,

f fhoiency. Built to order exclu.
sively for radie purposes,
Radion meets the most exacting
tests for high l':rl:-u]aﬁng aquali.
ties. Burface leakage and dielec.
tric  obsocption have been
proved ton be oxceprioasily low
This is an aid in getting dist-
ince and valume,

Lomvermenoe:  Anather Teature
that recormmends Fadio Panels
to the manufacturer is the ease
with which they can be cut
sawed and drilled. Edges are
ameoth and even ; hales are trim

and cloan-cut. Radion does
not chip as do other panel
materials.

We invire rranufoct urers”
indquriies

WE ARE' always pglad to co-oper.
ate with manufacturets in mees-
ing their requirements We
invite them to send us samples
or specifications of panels and
other imsulated pars of radio
instrumentas of redio sets
Radion is used on the leading
makes of condensers.,

AMERICAN TIARD RUNNER {Xarany

Depr, M N 4, 11 Mercer Sy, New York iy

Rapion

The Swprreac Funyliation

v preseesan il

Miili i|r||-

Yarulda ol eapsarr

PROVEN!

ONLY REAL AND
PRACTICAL ONE
BIAL CONTROL UNIT
! INEE WAk Efimrid TR
hi\|l||::.||'|-1lrlr I Ia-lll-Trt:.I-rr. I::-_l- rhi!:'I' |h.'l"':
ENVien [1TTERETTT | t||.||r|.|l:|p and ||u|5:u|i|||
tewia Bbivaghou ihe comutry gud requirts
cindirm  onr  statemend thoy B is the

waly proviical ams dul oo @i

Fvnnly meich witel  balamvmly 10
porfect elecrienlly  andl . neerheoieslly,
Cam ba bl inds uny T.IRF. Hroukt.

siyes ppace and cost al mekiog any el
It i= @ sbrmight e, law boss bl miaks
ing the sharpest funing guick and ey,

Cupwesiey M35 mafd. Par
Inelmiling Baboline

$13.50 5 ros vl

Mralar ."-umpll-l Tkl duy
MANLUFACTURERS

Bubmit us year lrﬂl-l'll'ilrunl and ye& wour
'|1r||.!l| baters plavlpng yoss sarts CENITE S
wir the coming seasen,

Undiond Seientilie Laborstiories. Tne.
&2 Foorth Ave, Mew York

Uiy
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Ti= siaaaing o ik memim o

More Amplification Per Stage

Sharper Tuning---Dekicate Sensitivity
Rugged Construction

L Tall "
Truildiriner s dns in s ming Evisasl sswrmiie
Aasra i'sll bas . mieh  less bl T O
lllll Hih Temgarar ey diwl lls e bval

hertrien irmal i im vl i i
e Ly W ' 1ir
1 o I Agn Waip hior ikep ns o
qdis iy I sriuil

| ey =y i [T E (T
AT wamparel milih hik

¥ aren] ! ks ar i o
1542 thi femikEl  pledn Jlas ir
T,

wil peoarn 3 :
| AERO PRODUCTS, INC.
SUCCESS0R:E TO
HEMMINGER RAIDMND MFG. CO.
217 N, Desploimes 5t Chicags
MANIPACTIERERS :  ridle Tur o sumpls
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COPPER | Indispensable
BRASS for
BRONZE | Radio Parts

[Data concerning the application of Copper. Brass and
Bronre o0 radio manufacture. and imfaormation abou

sources of supply furmished by

COPPER =" BRASS
RESEARCH ASSOCIATION
25 Broadway = NMew York

Compact and Efficient

The obtstandig features of the
frpe 208 varomkter are it skee dnd
{5 efficiency of operation,

It = much smalier tham the ayer-
mpe varsomseter which pives it a de-
eiled nilvaniagpe where o el ness
aml jarialality 6l the set are eon-
wsdermtinn.

L ermimsnls are very access hle pod
i I-'-|l|r'|'i|'||_:' !|||=r_ 18 ['-|'-:-'.:||I-:--| for nsing
split varieneter. connections.

Sitor amd rotor forms ame af
peniine ol hodeedite,  woneel
with green sills coversd copper wire
Hearimprs are accorale and smooth

. Ay
PFICE 55'”” I he ratin of maximom o mini-
murm inductance i3 10 o 1.

GENERAL RADIO Co

CAMBRIDGE, MASS,

Lensral Mailie Trps &Y YV orlomeis
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R X-1 Dataprints

dave FLIZE—Cot a set of BX-1 detaprints FREE by subseribing to Radic
Englaseriny Magazine for oo year. The cost of the Dataprinie plus & yanr's

sbrieriphion, e 8328, Sand o §2,00 for & veur's aulmeription and the HX-1
Dataprints will ba mailad bo you witlowt cliarge

I. Farts list
Al pansrants

DATA- I' Batrary cummectimnn

£ Mutiee Hnri-u: r.||:||:|r||r||
PH]HT-E 3 Bchematic wiriog dingram
AHE f. Tertidrml -.'|'|-r||:|n|:' 1wt
7. Btep-by-stop inmtructimis
50 8, Mames of manulnctiress

COMPLETE 9. Full-size panel patinma

1. Accurany lu feEry detnil

2

Rx-l resitlis con he ohiainnd Ilnl-:\-' with FX-| deatgm,. ool mever before
eemuidnped eve pamsilile with & pon-regenemilre cireait, vesnfts whick

wanmod ke nounlled with & ssi which oscillotes, Bz ithe Grst in vour city bs have

thin eomplete information given in the BX-| l;lln,'“."n“

~o speninl  equipmeil eacept the coils and Sudian, no compheated wiring. nn

sxpannye porie—iut RESLUL TS

COMPLETE SET OF FIVE FULL-SIXE DATAPRINTS A $1.25%

BLUEPRINTS for STANDARD SETS

HENARTE RECEINVER, wne of the most ||l\.l|.l|||ur mnddels ever deseribed m

Madia Enginrermg. & iplendid aet For wll amund broadedst work Type
1300, 4 akanis. : :

HAYHES TUNER. hnnwn as itk "Llne Thousund Miles for Filieen Dl
anmi & ahesti 54

BROWNING-DRAKE I %9, the sandasl B-D Hemign. huile Foe dry eell ispsra

finm. Iv s agubjrped with lopr U990 5 02200 Lirpas, |'-|-r|.p- 201,
5 ahewts

51.00

O = . ATy F.2%
BROWMING-DRAKE 200-A; aring oos UV 199 and thres 2014 rubas,
armnged W operits an 8 b-voit sieiass battery. Type GO, & abesis.
BROWNINGDRAKE  FIVE. equipped with & V-step  reslatance coupled
amplshee Lises ane LIWV-1%% amd four 201-As The hneat of nfl the
H-E¥ wocoivare.  Type 7500, 5 shesia e T LB A I.2%
COTTON SUPER. peer al lang divtance reeeivers, amd the sienples ol all
sighi-tube supers in design and construrgion Type 72100, 7 sheets. . I,7%
-5TEF AF AMPLIFIER, l;:l||'rr|.-r| For wee with any ivps of THCETIY Ak
whers sdditional amplificution js teqaired. Type J000, 3 sheets. . L 25
M. B. SLEEPER, Inc. [ctmic
o s - v * Publisher
A-52 Vanderbill Avenue New York City

uill



DIRECTORY

OF COMCEENE MANUFACTURING

MATERIALE EMPLOYED [N RADIO

EQUIPMENT
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) PANEL MATERIAL
.'I-IIFI;:H Ihu-l_ Hubbier &, 10 Mareey £t Hew

Diiasenil El.l.l.l I"l.E_rI L, IPa

Hii wirrtown
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{Continwed from page J398)

S we put the upper coil of the R.F
transformer at maximum  coupling and
ailjusted the lower ol to stop oscilla-
tingi, . The lower coal, when turned o in-
crease the coupling, stops escillating. He-
low ¥ degrees on the dials we redyeed
the coupling wt the npper cull, and set the
hower ane at an angie of 43 degrees,

The yoduse Erom the set is tremendons.
Abilu the et has only four fubes, there 1=
no reason for adding ancther tule sinee,
even on stations sevieral homdeed miles
away, the Muosicone i3 given as grear @
lesil a1t can 11..1.11:":-.

This set, while simple enough o be
operited by the ordimary BC L., will ap-
peal strongly to the more experience
ect builders as & splendid oatfit for loog
distance reception,  While the set was
nder test, we tried the experiment of e
CEIVITE @5 many stations as possible ol
af those listed in tle Mew Yirk Sun's
daily mudio progean, Do 45 momutes we
teard aml verisd 1:_:,' the station call
twenty-four of the broadesters TEtod in
the proceam, rmngmg from New York to
Chicago on wavelengrhs from 276 to 326
HIEeEs,

Do 5. Lo F. Condensers Elimi-
te Squeals?
ROM some source or other many
raclioe men s fo have the fden
that the use of 5, 1. F, condensers will
elimimnte heterosdyne squeals, The 5. 1.
F. condenser serves several arrafurard
and wseful purposes bul 0 oot affect
sgueals coused by regenerative tecsivers,

either (o mulie the effect les ]:lrul:u.lrrlrrq!
Lr more s,

Heterodyne sgueals eome from’ thees
sources, beat notes set up between yoor
siation and fhe broadeast  transmicter,
when your own set i5 adjustes] to an oscil-
lating condition, beal notes set up between
i otitside receiver noan rm‘llhlm,l_, |
dition, and your own when it is alse os-
cillating, and between an outside receiver
wiil the broadeasting sttion, even tho
yunr own zet & ool osclllitng.  The last
ia the mwst common cause of whistling
of heterodyning interference and  has
nothmg todo with yoiae own =et,
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SM DURHAM

supER Metallized
PARTS High Resistors

for special Work

Leopimg  ivde  populecily s josceuni
al s pecorsey sl pertasiEnicn, e

Entirely silver-pluted! And | DTTREAM  Mleralbized  Hamein has
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E-MW 20 asd )L iranslormer
are. honws s the Ewesi diries-
it irnmminrmers. ver mads
Thesy wers &n drpertank lomrere

phe petevrr hmih amibsly of
M pafie 1har 1ok the grand
ks pdlEkE prka @F thE FEcEnl
Lim fAngcléa Radio Bl

Frice. mil .00

Rﬂsm Lorg

e b Hadio SOLDER

£ b 3 - T
markshly aew Bepes - Angmkpe
| RevHwer

Silver-Marshallinc
15 Wabarh Avenue
CHICAGD, ILL

JIIIIHIIIL!IHIHIIIIIII.1IEIIEII'IIIHIIIIIlIilIil

e
=
=
=
B
E
|
=
- |
=
|
=
|
|
i
=
N
=
1
il

-
L.




-

C’_/fnnﬂuﬂm'ng

the Balkite Trickle Charger a 10
and the new Balkite“Bat 35

——
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Balkite
Frickls Charger
Charges huik 4 ond &l

radle “A'" Budierics ai
o d wmpores. Lsable
i Vwwpni | 1] A s regular
chargar wih o llre capes-
ey miorrape lrasiery for seis
o asiemg iy o ¥
With sturpe bailery scis
of fum puhes; 11 Aa n
Uirickle” e domismisous
dharger fop svge bes:
bty amin ol F-I-_m.'l]l" as d
iubes, S S bmy i
24 e wiiles 5 in. hi
Dperaics fFom [EQ: 12D
AL B g pele piireiin
Wlaaidfii THFsr s s ol
Fewand fairehey wihich
A e ikl T angd
Hiarm ol T hie B ppei i lish
S PR O W s
This wislss chi cusre
. on kb pdioaiig
T

Fice 10
Wit of Rackws, $18.90%
Wi bl dapho o @oivieieki

lﬁl
Dalkiee
Battery Charger

Thee syt groprilae bamies
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: RALHITE RATTERY CHAROER -

The Balkite Batrery Chinrger §s today the
most popilar charger on the market. Tt i=
the only charger commaonly used whilke the
set isin operation, Balkire"B" 11 s also well
known, It replacss "B batteries entively and
supplivs plate current from the light socket,

We now ansounce the Balkite Trickle
Charper at $10. This keasrate charger is
capecially adaprad 1o use with sty of rela-
tively low “ A7 current requirements—any
dey cell set und srorage bottery sets with few
mbes, Owmnersof drycell setagcan now make
a very compoet and economical installation
with o Balkite Trickle Charger and a low
eapacity sotage battery of the type ofiered
by battery monulacturers this kil

We also announce the new Balkite "B
at £135. This new model will serve sets of
five tubes and ks, It fits in your present
“B" hatters compartment.

Noiseless— No bulbs— Permanent

Al Balkite Radio Pewer Units are entirely
noieslem in operation, T hey have no mowv-
ing parts, oo bukbs, and notliing to oo jest,
hreak or get ot ol order. Esch is o perma-
nent piece of equipment with nothing to
roplace. They reguire no other attention
thon the infrequent additon of water, Thoy
requite no chunges or additions fo your sct,
They are guarantesd 1o give satksfaction.
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FAMSTEEL PRODUCTS COMPANY, Ins.
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MANUFACTURERS!

Stops Trouble
/~ with Condensers ""01

Al luwl, enl asafosiursrs am  ab-
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RADIO CONDENSER CO.
CAMDEN, N. J,
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RX-1

Durrant offers you the
bie development of the year

Puzzle ‘ecm?
Well, vou'll” bie
st ge much
perplexed younr-
el when yon
hret operate o
RX-1  ms  your
friend: will bhe
when vou show
them the séi—
Bevauss the

possible,

The BX-1 is the unly sueeessiul
nun-regeneralive sl ever devel-
oped in the history of radio.
the et which mecomplishes the
things wntil now theaght m-

thiere, Domn't tey
o her  against
this st for you'll
lose. A yguick
prarth oof the dials
anil it will reach
right om  and
hring in the
Etabinm v wini
with wvoloma
that will muke

BX-1 not only

does things which no set in radio his-
tory ever did, but it does things
which engineaers have so Jong assised]
couldn’t be dene that they forgot 1o
ey it

Abthough the HX-L cir-
it has heen availalsle
to the public for only
iwn moat e, it i aleeady
muking rario history as the first high-
power non-regeneralive reeeiver over
prodiuced, o pioneer developmient in
methods and resalts.

A Propeer
Radin
Prevala paieni

W hem vou fane in thes RX:1 }ull']]
po bock to the hook-up to find ou
hrw, with puch simnple parts, it i
poesible 1o achieve smeh  extrnsr-
dinary choracteristies in tuning, vol-
woe, oo quality.

Sounids like old stalf¥ Tt does when
vou reard the wards, but pol whe
L] lwln.r IIH‘ l'l‘:l-_'l.llli.. ilﬂ'.luu-. thiere’s
w reason Tor each of these thoes
factors.  Take the tuning—just like
a crystal set, and it's done with only

twis alinls. It tumes that

No Mystery  woy  becouse 7 non-
Alainart repenerilive. Yoo sl
.H \'-{ Hi-.ur.!u I:I'Il' clinls amd LLELT4 Mo

wiggling a rhrostal, no
hreaking into oscillations, no squeals
and  distortion,  Thoss things just
't happen In a fop-regenorative
Al

Violwme?  OF cowrse von can't halp
ponging volume by the mimber of
tubee, but the RNl will Fool vou

five iubes torm

blue with shame. Reasons?  Here
L] are— While tnped R.F, #ta use 6
turns at most, for the primary of the
F.F. iransformers, BX-]

Nvap has o Z20-torm  primary
Hesslts piving an elliciency
Per Dollar — which two stages of the

ordinary 1y pe connot
egiial.  Add to that the sensitivity of

the 21 Sedion and yon have the
anewer toe Y-l volume,

Amid the quality—A  nonsregenera-
tive B.F. amplifice and detector can-
not  distort. A stuge of resistanee
eoupled amplificotion  first  delivers
ertect aquaolity o o high-pep trans
?l.-lmH"r ['I:“IITIFI] 1'il1'|Jj1. “'IIIIELI. Cate
pol b overdoaded by the strong-
est station, and which brings np weak
ones inoa way that will sstound you,

Siemplest Mow  abom  bailding b
of Al KX, There ore snly thres
-”""-'EH-HI !'ll'l"-il'll Flems I'|-r||||r\-|lun||I sk

pwn BX: irsisluemess  and
# Boilllsn tulse.  These [hireang can sopply =
the rest of the peris voo have ulh-:mr'. nr

el gl Lhsrm r|l|-.‘||!|' A comilele winlng
iHagrem & Famished with  sach set wf
tramslarmen.

Set el HXl sromsfermers, B7.540 bl e,

Twpe D21 Soilian detectsd tobe, 8500 poces
|'|iii|. Al 18 fwr PERISIEY B ATkEUER sl
defivery.

DURRANT RADIO, Ltd.

C-52 Vanderhilt Avenue
MNew York City MNew York



They All Need
Union Radio
Tip Jacks

5
It's Profitable to Sell Them

at 25(: a Pair
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Makes Any Set Better

N mintter what kind of a rseio

& Ol

S EECE

operate, the addifion i
Hheostals is boupod o m-
prove your mmmg efficency

Ciet ried of that annoving fieker-

mg of b thal fjures cledar
FECEpLIGn. The excigzive feature
of a'spriap comtnet  pelete;  ammkes

pussehle permmment contact.  Thar
b greaser distancd and . more
volume, It o sore winner,
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& STAMPING CORP,.

211 Centrs St. New York City
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N engineered assembly of gquality parts designed for fidelity of

reproduction, utmost selectivity, simplivity of operation und

nerve like sensitivity, offering to the dealer and construetor o
eustom made =et which will meet the most exacting requirements.

=marrson Hadin |m|1!|l|'!- are sold !||rv|ru._'_'l|. buthorized Pealers ansd [¥istribators

W'rite for imforimation o

SAMSON ELECTRIC COMPANY
CANTON, MASS,

Mamud acturems aines 180D

1%




Amsco Quality Parts

The stundard of sucelleancs
hy whicli all adthers are
judged. Usesd by many ol
the leading set monulactur-
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The Tide Has Turned!

Tolay, wherever you go—to set giiamifae-
Larers, radio engineers, dealers, experiment-
e, or pmibenr sl boilders—yon lisar the
praises sung of Dinven Resisiance Cioepled
Aplifiers. Why?

Becuize vears of research, E!l:|II'I'EI:I!|I.':I:I.|.-|'I1.ill|I-
amd mvestigntion hove conclusively proven
B thut Tesistanee Coupled  Aoiplilication s
thie  hest koownm  metlod  of ||'rl:ll'1lr'i'l=!
AMPLIFICATION WITHOU T DISTOR-
Ty,

Hecognizing the shorfeomings of Uhe average
present dwy vaeunm tuhe, Draven lins creatied
a specisl babe for specific use in DPaven
Resist wnes Coapled Ampliffers—the DAV EN
HIGH MU FACUUM TURE, This tube
15 recoonmended :-'||r||"'|;|.' for use with Daven
minalilkers, It is mot n*Jack of all frades™ tabe.

Folder deseriptive of Daven High M and Diven
Power Tubes may bo obinmed from. your dealer
or wie will il e direct,

| Daven Suger High %n Tobes Lhpirwi S-Sinpe
| Ammidi Wl Sy W Ringalilier K1
81544 Mo- @ 200 il )

Ligsei Pranlucts sre suhl amly 1 T goinl thnlers,

Fur ssthiilds {ifswmation on Mroshnee Davplial
Lk i evitaiem, Fo gl e NESTSTOR MANIAL
From 1nur [haler 80c pr josdpasl 350,

TH R FOTe e Tsis

St Tl ind el

DAVEN RADTO 'CORPORATION
e e Sopedeliode T mu o mieer

MEYYARE, ML
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Why

Set Manufacturers are
Standardizing on DXL
Condensers —-the New
Single End Plate
Model C

When the éngicieers of many st mano-
fmcturers from zll parts of the country
specily D X L Condenpsrs [or the new
Betm—whern they asleci DX L from
the hundreds offéred them — it means
thay are gntished with the sound, senw-
ble principies of design uwpon which
DX L Coandensers are hullr.

Light, yat atardy and rigid — Simnle,
Fot o marvel of preciss workmanship
— Iretant admiration s wan for Model
C = just one end plate, yei any eigi-
nesr will vowch for e abeslute gty
Like all DX L. Straight Line Cone
denners Model © I guarantesd to ran
tru= 1o specibcations snd careful work-
manship in every single shipment. Buy
DX L with pErbecl cosifidancs

TRADE D * L MARK

RADIO CORPORATION

Bi11 Stanton Ave., Detroit, Mich.

the

GUESS"
Out of Tube
Control

Attrpmrite n afnmisableally comazals tube wors
fani, elbminakes hand rheostwis, Blamest
i, FUFsilng ol all iuhe s,
Bimplihos winng, tuniog snd ojipdatlan.

Fapinlie the wis af airr Lvpw af tibe o i
duibidustinn of tubie

Teeael moid nasd by spee Lhan B sl fiimiiii
facturers and In reerr pupulsr Emiil s
Pl sl

RADIALL COMPANY
Dhwipst, DB, %0 P bl Bi, Mo Vool Clicw

Wrirs for

FREE
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[*M REGISTRY

The men whose names ars listed balow are

care of Balisrine, and M‘D1I-El tishaa,

travelling limse except to mnusual distasces

impared to handls all emsrgesioy wurk, sks

Their charge in $1.590 per boor, not éncluding

Tha :h.lr'r o 1I|il.lr||. i ks ssctiow b 3Dc. for oae wondh, $200 joo sin mesike, 83,00 lor bwelva

i i,
wiEting

Ir.;-b:lh i Tha " In-ﬂrlnil Ehmt we
ab ilis mmi @lier whass neme Lhe " AppEsre Illu liamalizdd Lhigar | wod M work amiisfacinoy.

# _mielval |eliats from s sel owaers

A RECISTRY OF RADIO INSTALLATION and MAINTEMANCE SERVICE MEN WHO
INSTALL, MAINTAIN, and REFAIR RADIO EQUIFMENT

Conn., Scoth Meoreslk—A, CHIRARDI®

Rowayton. Tel Mer. I714
U . Washingr . BURG
5 ‘hldlﬂi T‘h:mt ‘l‘-l Col. 750 Br. 41

L., If"hi-r-;n—"ili-'EZIlA‘u"D e O

G710 Stewarn Ave,

Muss.. Baston—I A NICKERSON
2“' nl'w'mll‘l.i'rl 3! Tel, 'I:I:I-II* 5156

Mick . Datraii—1. E JOHNSON
81 Clidwiena: Ave., Tol. Fanpire 8581]

Tel. 11234 Narmal

Minn,, Minneepaki—CED, A, BECKER
4709 Wantworth Ave. Tel. Locust 8201

N, Y. New York—APEX RADIO CO.
123 Libarty Sc  Tel Reciar 3174

M. ¥.. Mew York—HERBERT MULLER
954 Lesingion Awe. Tel Rhide 3985
158 Massne Sp  Pask. 8040

X New Hurh—ﬂ-".ﬂjﬂ COMNST. LABS ™
7l “wemy. Tel. Walker 2143

0., Kent—KLADAG RADIC LABS,.*
Kline Bllg, Tel, 137

PRODUCTS
& SPRINGS

297 Waghington 5t.

MHEWARK - -
TEL. MAREET @077

SCREW MACHINE

Wm. STEINEN & CO.

- [

We have fAve 1924 Bound
Volumes of RADIO ENGINEER.
ING i stock available for thoss
who are interested in keeping a
complete file of our publication
The piwe for bwo weekn nnl_}' T
20N each.

M. B SLEEPER. INC.,
52 Vanderhilt B,

Y
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Another tribute to
New England’s Radio Craftsmen

“1 am very well pleased
wilh (TR NATHINALS

and their fine Yelver

Vernier Dials,” writes
Me. Surber.
Write Tor

*

National Company

Bulleiin 106 HE.

Fuginesrs mnd Manulaciarers
11T Brooskline Stireei
Mauna,

Comiliridge
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The ACME condenser
has these advantages

T 4 5 &6 7 B
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Low loss, sharp tun-
ing --- practically all
currents on anirenna
can now be used

T remained for Acme—

manufacturers of the fam-
ous Acme transformers —to
perfect the “lowest loss” Con-
denser. The Acme Engineers
have been working for two
years to bring out a condenser
which would give to Radio
Experimenters sharp tuning
and minimum losses.

The new Acme Condenser has
these fundamental advantages
and also has many new im-
provements in structure and
equipment. See the illustration
with explanation, and, for more
information, write to us for
booklet—"Amplification with-
out Distortion,” which con-
tains many diagrams and help-
ful hints on how to build and
get the most out ol a set
Enclose 10 cents in stamps.

ACME APPARATUS COMPANY
Dept, H=T Cambridge, Maoss.

ACME ~for amplification




SCREW MACHINE PRODUCTS

WITH

UNIFORM PRECISION

Fitty vears of experience plus the latest ob-
tainable equipment together with an ef-
licient ergamzation and a sincere desire to
give our customers guality and service we
feel places us in a pasition to offer you a
satisfaclory source of supply on screw ma-
chine products.

Steadtast standards maintained by rnigid in-
spection assures vou a clean cut praduct that
vou can have complete conhdence in fo
quick and accurate assembly,

Brass parts acid dipped clean and brght.

Send us samples or blue prints {for guota-
tion,

CHICAGO SCREW COMPANY

1000 o, Homar Avertos Chicago, 1.




