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DuBiLier CoONDENSERS

Important Links between
the Shenandoah and Land!

Communication with land—aunder all con-
ditiong—at all times—this was the im-
perative need of the Shenandoah on its
expernmnental ﬂight across the continent,
Impressed with this need, army and navy
engineers equipped both transmitting and
receiving sets with Dubilier mica con-
densers — not  specially designed con-
densers but the regular standard product,
Only complete confidence in the supreme
reliability and efficiency of Dubilier con-
densers can explain their use in this im-
portant and daring adventure.

Dubilier

CONDENSER AND RADICO CORPORATION




Fig. 1.

The ekamics| gells used In the Balkite urit

The Chemist Contributes

in the Radio Field

Unlike other storage batters chargers and B battery substitutes,
the Balkite devices use chemical rectification instead of vacuwm
tbes.  This makes the charger noiseless, gives the battery anbsti.

lile betber voltaze vegulution,

THI:'. tadio market has been literally
swamped with battery charpess, and
of late a number of B battery eliminatare
have made their appearance.  Some are
efficient, others are pol: some are sy
in operation, others do theit wark i
silence ; some emplay rectfving tubes
others wse mechanical vibrators ane still
athers depend wpon chemical resstions
for their operation; some ate hand-
some enotgh in external appearancs 1o

L]

and eliminates replacements

warrand their being placed right along
side of the radis e, utlers ek so had
Pt they are put wader tables, in e
boards, down in eollars, anvwhere ot
of srght, We can Lroly sav we have oor
[l mieszrire of the 57 variclies

e tendenry in the higher class ol
radio iestallations at the present time
eeediid 1o be foward the gse of the sorags
hallery, in eonjunchon with a hattery
churger, {or the flament curtent supplv,
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pid & plate voltage supply working di-
pectly brom the B cycle Hghting mams.
The BPallkite unis shown i the ac
compimying  photographs mmpiresenl  one
if the hiphest developinents in e soli-
fiom of the problem.  They are enchosed
in handsome metnl coses, the two omis
hieimg nearly the sune ke and nmtehing
earty i her 170 il fif HERTE e M L ETLLbis
ol the B battery snbstitote it 78 alsts-

fniely nodseless.  The  stomge  hatiery

megative side. A rubber eovered duplex
wire with o4 universal plag goes - to the
lightimg socket. To stop the charging i
in only necessary o turn the eatrent off
at the hunp socket. The clips can be
left connected permanently to the hattery
ii sn destred without Funsior 1 down
ar affectine the mdio et While in
|||_.E|'u'.i|_p!|_ thi |.'||u:5'Hl_'r coie et about L.
ampere or as puich an dn ordmary OO
watt lomp, A A-armpeers efety fiees is

Flg: &
1hi soossisnal sddikien of & llitse disdllbed waier.
sbatitote shewn At Uhe Fighl

charper makes o afight bubbiing sound
bt it canbor I Benid of on destanes of
aver four of fee feet. Both units em
ploy  electro-chemical  rection: n= &
meatss of rectification.

The battery charger shown on the leit
in Fig, 2 iz used for charging 6 volt
storage latteries and can be used while
ihe &et is in operation lie standard
type is designed to work from 110-120
A 60 eyele emrrent, a specinl fype
being made for 50 cycles. The outfit
OIS 5r:,||.'_'n'_1_'|| in a hox with o bottle com-
taining electrolyte, To put the device
intoy operation it i only necessary o re-
move the rubber Gller cap from the top
of the cell and powur the eptire eordents
of the bultle into the opening.  The two
fibler covered leads wchich conmect 10
the battery are fifted sith heavy chys,
The red one goes to the plos terminad of
thie huttery and the gray one goes fo the

At the iefL ii UnE gtorags hallsary CHBPGET,

Thae anly attentisn 14 Fempires e
Thin ln alss wus of tha 8 oAy

provided on the hghtng side to pritoct
the cliarger {rom any overiol currents
An extra Fuse is also fwrnished.  Tle
only care necessary is the addition of o
few drops of distilled waler every otice
in o while to keep the plate in the cell
covered, a3d i dime wath o
hattery

The Balkite B unit shown on the righ
of Fig. 2, supplies the plate current
rectly. Five hinding posts are arrmiged
om the Trest connection board. There are
three woltage t&ps, 1000, -I—E"'_ atil
L7000 yolid, the —B post; and the GR
post which  should  be cannected 10
ground,  The =100 post s for the AL F.
amplifier tubes and should be connected
to the pust marked -+-80V on most sets.
The --50 poat is for the A, F. urrpifiers
and ilsn for the detector, wiem g had
fube i3 used,  1{ solf tobes aré en
ployed, the -2 post | comnected o the

slntiige
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DET binding post of the set. The —B
st to e B— post of the set
This unit 15" packe:d in two compart-
ments; one  contaiming  the  electrical
circuits and the other contalninge the
pliss cell aszembly shown in Fig, 1, After
unpaciing the cell assembly, the six
small robber stoprers st removed
from the vent holes in the eell eovers.
Thess ars put in to prevent leakape of
the electrolyte during shipment, Then
unscrew the two koueled nots on top of
the metal case and lift off the cover,
Now gnserew the two composition bind-
ing posts A and B from the theeaded
studs, and plice the cell assembly in
the compartment cads s that the two lead
fugs extending bevond the cover of the
eell assembly drop over the screws
from which the binding posts have been
removed,  Beplace the Winding posts on
the studs aed secure them firmiy o that
poie] electracial conmechion 15 made be-
tween the cell assembly and the siuils,
If it is desired to get higher voltage
or more current for ration of sets
with more tlan six tubes, remove the

ciwver {rom the ease and loosen the Limd-
ing post 10 which the slotted switch arm
is attached, Swing the arm cver ta the
ezt marked F ond fastem 1% fa ].ll.tL'r_'
by acrewing down the filire posts at ench
eid.  This is & very impoctant feature
a3 it permits an additional control of the
voltage aver the inherently good voltage
repulation characteristics,

When the set is not in opecation i
it only pecessary to disconnect the Hal-
kite I:rnt the lamp: socket, A few drops
of distilled water added to the cells once
or twice a year 5 all the attention re-
guired. To do this the power shodld be
turned off and the cell assembly remowed
from the case, The water in the glass
jars should always De up to the level
mark. e

The storage hattery charper can be
isaedl alan o charge the 2214 voli pe-
chargeable B batteries now. on the mar-
ket, This must be done by charging
half the B battery at a time. The con-
nections for charging the va-
riohis types of B batterles are shown in
Fiz. 3,
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The Browning-Drake 199

The data presented here is anthorized by Mr, Browning, anid
the design has been personally approved by him. This set, using
all UV.199 or C-299 tubes, can be operated from dey cells, and
is practically equal to the type 6600 BrowningDrake receiver

HEN the type 530 DX receiver

wis deseribed in the August 1923
issue of the magazine, the reports were
&0 eonsistonbly enthossastic  that we
thoupht it would be fmpossible (o design
o =et which would be an inprovement on
it. The Browning-Drake, however, has
left the type 300 for behand for. aliho
it emplows no more fobes, and 8 even
simpler to build and operats, it is far
superior to) the other set i distance an
well a2 yolume,

Strungely enough, the origpmml design
for the DX receiver came frdom Bostos,
and spain Boston scores as the home of
the anni:m-]}rakt. for- both M,
Brovwning and  Mr, Drake arfd Baston
men and - graduntes of Harwmred Um

verEly,

The Altho the type mmber of
BrewnimpDrnke  this set s 7000, e call it
108 Roeiver the “Brownibg - Drake
199" becmise it operates on TIV. 193 or

C-299 pubes; while the original type 6600
ees A 199 foe the K. F, tnbe and 1=
20-Als o C-3H-A's for the detectior amd
pudioc  amplifiers. In  the matter aof
valume and diztance, there is not as much
fifference between the 6600 wnd A0 as
Tn'ig!'Lr | ﬁ!mrrml, altho the 1FL1:I.H!._'||' with
the type 6600 is shightly better. Om the
other land, there B o tremendows ad-
vantage in being able to run a Browning-
ilml‘:c rl-_r{'i'.':T 'I':rt1|11 -:|r:|.' |:1¢|'|:L L{m-
over, the total B hattery current conturmps
tion on the type 7000 set is only 5 mili-
BMpETEE, Therefore, the Nao, 74 Ever-
ready B babteries can be used. . Four
are requited, as these Tatteries give 2214
volts: cach, or twn No, 772 45wl bat-
fepies.  These wnits will last for several
mosiths, You will note that 455 wmnits
C battery, obtained from o Mo, 7F1 Ever-
repdy it 15 nlza nesded,  This @8 es-
sentinl or the B battery current will he
ennhsidembly ineressed,
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For A battenies, the type 7111 is recom-
mended,  1f cight of these are used, con-
nected with two sets of fTour 1 Eln.r.'lnr'!._
they will have a life of approximately
two months if the set iz used on an
averape Of four hours o day. The total
filmient current b= 020 (o 0,23 ampere,

This outfit is mwot only mere econombcil
o CHpErnLe et it in less FIE!:'I'r\.i'- e bisnicl
because the desipn bas betn simplified
o omumber of wavs, No oset eonld b
neatet in appearnnce for, on this Togr-
tahe receiver, there are only -:'Eln_rl'.l ot
ning wires that cun be -_.|'|-1'.' whseti 1he
coiver of the enbinet = ol

lemgths, bot - with this st very nearly
maximem resitlis oan be obtained over
the entite wavelength range withoot ad-
jlesting the tickler at all. It is not peces-
ary to pewtrabize s st

.I-I'."I.' r||;|:||l-|'.l Crretal I||. 1I|I." E!_ 1:\.. wITa=
jiliber firbe 45 amtomutislly adjosned by
means of an Amperiie, A H-ohm Gen-
eral Instroment rheosiat regulales the de-
tector mid .|.I|||I:'|u::', af L L =0 iald 1'vl,-.'\vli:l_.l:..',l.nlzi:I
poniruls the two A, F. amplifier tubes,
Right between the rheostat dials, and be-
low them, 13 a Walberi filament lock
swatecly by msenis of which the bilses can
be turned onoor off withoot changing the

T‘ Ve
>

Fig: & Yau will ses that few a8te cam matoh thin sokft Ir sppesrapcs, Bor can they SUFpaEs
It A Fetwiving rangs and yolume

Dparting Severnl  views of the
And Hesuls Browning-Droke 199 are
_l-'rbl-llnﬂll ven m the accompanying
illustrations.  You will see in Fig. 1 ihe

oertfit a= it was installed for st at the
Darien laboratory, It 35 identical o the
type 6000 from the front,

he Browning-Drake circnit is mnde
np of one stape of tuned cndic frequency
amplification, & regenerative detectar, ani
two stages of sudiee  The rge dial op
the left tunes the H. F. amplifier whike
the right hand dial tunes the detector
cirenit. There is a small knob just be
gitle the latter dinl which controle the
regenerative effect.  Unlike ordinary re-
generative receivers, however, it is not
eritical, oot is it necessary to readjust it
eacti time o station i3 terned i Mosc
repenerative  circults ws¢ moch more
fredback coupling at the longer wave

rheostate. A Carler Jack in the lower
right hand  cormer provides connections
for the telephones,

Amtenma, ground, snd battery posts are
locites] at the rear of the sel, as you will
iee in Fig. 2 For testing purposes, it
5 very comverient to uze the Belden hat-
tery eord.  This his five wires, each of g
different color, formed into o eable. The
insulatios 13 yery heavy, =0 there 5 no
dunger of short circuiting the batteriea
The © hattery 8 thounted helind
the set, as the leads should be kept as
slvart s% puri-ai_h]i_'.

To tune the ecet, the large dials are
rotatesd  topether, They run evenly i
the center of the scle altho at the low
and high woves the reading on the right
hand diaf i= higher than on the l=ft hand
disl. The dials furnished with the Na-
tional Regémaformer lumng units ore of
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the vernier type.  As the knob s rotated,
the dial itself moves separately, approxi-
mately six revolutions of the knob bei
required for ane revolotion of the rI'i:E
This is about Tight for a vernier, and the
adjuztment & so smoosth aod positive that
it is & pleaswre to fune these dials,  When
i station i\ hi in, the sl knob
of the tickler 15 rofated: in an anti-clock-
wise direction to bring up the signals to
maximumi, Then the condensers are -
adjuated for the exact scitings,

fe i no danger that this set will
interfere with reception ai ather stithons
becanse the first tobe does not oscillate at
ol and the detector tube cannot be wsed
i nin ﬂeb:i“u.‘rir:g '.'.l:ll.'ll:litil:ll:l hl‘ﬂ;ﬁ,l:bﬁ 1_|'||:
gignals tecome distorted,  This acton
SVES §E N antomatic check ngninst the
operstion ol the set in o manoer which
wiotld ause aiyance ak wther siptrome.

Bundard  The Tront pancd for this s =
Puarts of polished Black  Formics,
Bequired aenring 7 by 24 by 3/16.
while the base panel 18 of the shme -

terial, 3% by 23 by 3716, The Ltthe
terminal panel for the antenna  and
ground bhinding posts ean e eut from
price. of serap Formica. Tt measures
14 by ¥ by 3/16-in, Formica can be
obtained with o mobogany or  walost
finish if you wanmt 1o make the panels
match the woodwork om the cobinet.
Celaran, Dilecto, or Dureste, are alsa
satisfactory for this set. The mechsm-
cal strength is very impartant, os well as
the  electrical characteristics, for the
panels must support eonsideralde werght.

The key instruments for the =et are
the two National Repennformer wnits.
These are of the design developed by
Browning and Drake and are Heensed by
them for oee in the Brownime-Drake
Receiver, The ficst unit consists of «
00005 mid, MNational condenser with the
antenna and K. F. tuning inductance,
while the second s made up of o 000033
mid. Mational condenzer with the B, F.
transiormer and tickier coil,

Om the front panel are moonted the
two J0-ohm Geperal Instrument then-
stats, Walbert lock switch, and open cir-
etit Carter jack The base panel cirries
four Benjamin 199 sockets, o 000025
mfd. New York Cedl fixed condenser

with mounting clips for a 2-megohm
Daven gridleak two 1 o4 Modern trans-
formers, a 0.0005 mid, Dubifier Micadon,
and seven Eby or Marshall-Gerken biid-
ing posts, two of which are on the an-
tenng and ground termingl strip.  He-
neath the tube panél there 15 the GY-192
Amperite.  This can be seen in Feo 4,

For hardware, two terminal sapport
piltars, Jhg-tis, Jong by 4s-in. in diumeter,
threaded at each end for 6-32 screws are
required, as well a5 one angle bracket and
three coll support pillars. One of the
pillars holds the tobe panel to the {ront
prinel ot the right hand end, while the
nther two are fnstened to e underside
of the tube panel as supports, {or they
rist on the ingide of the cabines.

Suggestiors  he best mechanical design
;ﬂf is nnavailing if the conmec-
iring tiohs are fot properly made.

With the picture wiring diagram aml the
tlustrations it is an easy matber to copy
thie -nfig-i:al sef. A litdle eee a-l'ﬂping
the wire will not only prevent trouble
'A'h-:ul the set is 1i1|:| operation bt will
greatly improve the appearamce of the
outfit as well. There irua tendency to
enconrage set builders to make connec-
tions without soldering but this practice
should be dizcovraped, for screws and
thumb nuts have the most mysterions way
of [etting wires slip out from under them
and they give no warning except that the
zet stops functionfng as 1t should.

Altho many set builders feel that
must have an electric soldering iron, this
is really not pecessary, If you do not
feel that you can get a good electrie iron,
such as the American Beauty, a Nokorode
soldering kit, which costs only hali a
dollar, will do astorishingly pood work
when wsed in accordance with the
thorough mstroctions sopplied with the
pddering kit.  The secrel of successful
joints does not le in the desipn of the
the iron bot in its correct manipalation,
Moreover, ¥ou must use non-acid paste,
sich as Mokorode, or rosin eore solder,
such 65 the Kester or Belden brands,
which are made with the correct propor-
tion of rosin necessary for radio work.
If vou nse the paste, be sure to get soft

ﬂt:r or you will have troubde in mak-
ing 1t mele properly,
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Awembly Figs. 5 -and 6 show the pie-
Al pisre wiring diagram  for the
Wiring set s well as the schemabc
viregtit:  ‘The former illustrates connec-
tond an they wers acthually mads. The
hise mmmel 18 dropgeed dowie i order (hat
the parts can b seon more-elearly,  Wires
shiviemr i dofted hos afe rin !|r'|'-|-;||!'|
the tabe pooel.  The termnals are num-
hered in both Hagranes, bt i1 the indien-
b are pot clonr i the schemotie, yon
cmnsew just o they dhould be feom the

l|:.n:;_'l.':|.1ll Citherwine you are lialle ta
blow out o tobe, When you fasten the
third =socker from the leit, locking at the
seb from the rear, instead of putting a
thumb mit betwesn the apring and the
ipper side of the tube panel, put the
srew through one of the corner holes of
the New York Coil fixed condenser, first
remcring the Falinestock elip,  The ar-
rangement 1§ shown n the picture wir-
iﬂj_j di.‘lgﬂl:ll Thes daoes AWy with any
|._"_'|_'| lead. Hemove the mcintang .'|||.n.r'i:|g.:_lu

Flg. 3 The rasT view
pictore wiring diegram.  Winl & recons-
memdled {or the commediens inslepd of
1he ful!l'.ih:lr. E:r:ll._'. |||_|'-L bar
|. O the oripinal =cf the bises of the
Benjamin socke!'s vwere removed from the
upper parts and the upper part modnsed
iirectly o the tahe pane] Tt may he
more satistnctory, however, o lenve them
. 1 you want to leave fhe bases an
the e _'||.|'.‘I.-. el werewd  which
nerve as femmiomaky, then throw WLy thse
thiermh beds,  Put the mnchine serews tn
the: opposite directon with the round head
resting directly on top of the contact
spring.  Put the serews right through the
b prred and Ensten them with nuls on
the nnder side
ing logs
]

Ihes gal |-|.':IF:1:|: the gideles-
The arrangement can be seen
n Fig & I, however, vou do not s
the lases, i the machine screws in wikh
il heads on the contact springs but pot
the thumb nuts between the springs and
ihe wpper surface of the tube pane
Then pat s the aulz and |1:|g_-. nisler-
neath oy before. Make sute that the
markings on the sockets come in the exuct
josmtions shown in the picture winng

Hpte tne arvasgamant of tha tronstermers and the Micadon mountsng.

from the Amiperine base strip, nnd fasten
the springs o the ander side of the bose
||au.r|i,-|. T!‘I{' holes for  the mtmnl.'ing
screws are in line with the plate and fila-
memt termingl holes for the right hand
eocket. = m flat head screw for hold-
ing the rear mounting spring so that it
will ot come-in contact with the plate
contact spring on the socket,

d. Solder log 1 directly to [ug 2. They
are 20 close together that no connecting
wire is necgssary.  Terminal 1 is the rear
.'llg i Ll .-". n1|||.::ri‘.1.' ml.u;nl.l.ing q.Tln-:rlg =|nd
2 15 the lnr on the socloet fifnmens termi-
il

3. Fasten an angle bracket bo the lafi
ericl of the fube Eﬂmj using a M-in, 6-32
K. I screw-and nut.  Pot a log on the
srew under the panel,  Fasten lugs to
the under side of the tube panel using
Taein, 0=-32 K. H. srews and mmts, - at
points 6 and 7,

4, Connect 3 to 4, and solder this wire
to lugs 5, 6, and 7, past which the wire
should run.  Put No.o 7 M-B varnished
taldng over the wire between points 3,
and 5,5 and 9, and O and 1), Leave
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Numder 2

spaces for commections: 2 and 11 a8 they
are to he made afterward, Connect 8
L] 'J,unl! 10t 11,

5 Moot the  twoooaadio frequency
transformers on the tube panel, using
La-in, 6-32 B M. screws and nots:. Make
syre that the primary termimais ure at
the rear, Tondect 12 10 13, These are
the | posts an the teansformers;, Cosnec
14 1o 15 14 iz the P terminal on the
transformer amdd 13 the Pterminal oo the
socket.  Connect 16 to 17, 16 &8 the O

the mounting lege. to the four scrows
which hold T.E: front and reat end plates
to the lower spacing pillirs. HRemove
the srevs [I.I.l.,_"il1:IL| throngh the end plates
inta the spacing pllars one at o time,. Pot
tte =crew throogh the bower hole i the
mounting leg ‘and then turn the scoew
back inte the milar again.  Have the
shart ends of the legs pointiog oward
the tear of the sot.  Fasten the rig.;llt
hand wnit 1 the tnbe pancl, putting 13-in
£33 K. H. screws through the mounting

Fil, #,

termmnal on the ramformser and 17 the
Cr terminal on the socke!.

fi. ‘Moant the five binding posts on the
b (anel, making sure that the connec-
tior boles run From frost 4o rear, Con-
nect 18 to 120 18 {8 the —C hinding
post and 12 the F post on the transiormer,
This wire runs from the transformer
stratght down throngh & hole in the tobe
penel anel aroand 5 a lag on the bnding
post screw benemth the nel.  Connec
19 40 20, 1945 the 445V binding post
anid 20 the F post on the transiormer,
This wire runs up through a hole i the
Fid b 'p:mn':. Copsect 2] o 22 21 s the
5 post on the tramsformer, and 22 the G
post on the socket

S Solder soldering logs o the Jugs
firmlaled] on the Drbilier condemser and
have them |--1111||1|.. down = 0% to alip
over the |'|r|r|1'|n-' terminals on the ng"hl
hand zudio” tramsformer.  The arrange
ment can e seen in Fig, 3. This con-
denser s of (L0005 mifd.  Eight mount-
"|1;,_lr leg= ore !-'.l:p[lfir_'rl wath the '|:'|.n|;|'.'|.'rling'
Dirake kit The wertical part of each leg
has-two holes: Fasten the long ports of

HEFE Yoid DON §8E TME WIrsl CHnceAled umder tha Tubs pEns

legs amnd the tube panel and holding ther
in place with nuts on the under side
Pt a lug under the front left hand nm
on the under side of the panel fo pro-
vide conmection 2.5,

B Connect 23 o0 24, 23 is 8 e omder
the mut of the serew holding the ‘con
ilen=er mnullring ]Eg i the fibe ]:-B:l-l!|
and 24 the fromt contact spring screw o
the Amperite.  Connect 25 to 26, 25 s
a Ing under the binding post nut which
serves 48 o terouinnl [or the hxed plates
and 25 the grid cosntact on the socket.
Connect 27 tn 28,027 15 the Al terminal
an the ool and 2B o eomrection mmde to
the wire romming from 25 (o260 Connect
2 ta 30 29 05 the G termmal om the
coil and M) 'a hig put on the serew which
holds the rear emd plate (o the spacing
pillar of the condenser-in the upper right
hand comer:

0. Fasten the two long panel support
pillars to the tube panel with Le-im, [ 7
K. H., terews .:|.'|'|:-|'!I after I'E'.rrll'n.'irl;.; the
nuts’ from two Eby binding posts, put
the  linding posts screws  through - the
short terminnl pancl and thread them into
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the npper ends of the terminal pusel supe
ports. A lug must be put betwesn each
pillar and the termanal panel

10. Conneet 30 10 31 amd 32 fo 33
32 s the AZ terminal on the coil and 33
the rear hinding post.

11. Remave the two screws  holding
lags 6 and 7 and mount the second unit
om the tube panel with the mounting feet
as previously explained, Put a 3%-in
6-32 K. H. screw thraugh the tube panel
at termingl 28, with soldecing lugs above
and below the panel. Fasien this serew
with a nut and then put 2 coil mowntng
pillar on the screw.

12, Connect 34 1o 35, 34 s the P rerm
inal on the Repenaformer and 33 the I
terminal of the socket, This wire funs
thromgh a hole in the panel and forward
io the socket termmoal.,  Connect 36 to
37, Tasteming the wire at 38 36 & the
[t termunal on the Regenaformer and
5 oa g oom the =90V binding post
Fut a .E—-in. lemgth of M-E varnished
tubing on this wire at the binding post
end 1o prevent possible shorl circiits, and
hold the tube in place by a drop of solder
om the wire al the right hand end. Con-
nect 39 e 40 40 ig the F terminal on
the Regenaformer and 39 a lug put under
the screw which holds the rear comdenser
eivd plate to the spacing (_Pi““ al the
apper tght hand corner.  Connect 41 to
42, 4! i3 the G rermindl on the Begena-
former and 42 a lug under the thamb
serew which provides connections 1o the
fimed plates, Conmect 42 o 43, 43 iz a
connechion made o the Fahnestock elip
an the Fr':d condenser. 44 indicates the
copnection letwesn the other side of the
grid condenser and the grid comtact on
the socket, altho ne wire is emploved.
Comnect 45 1o #6045 i@ the upper
termimal of the tckier coil and 46 the
P rerminal on ihe transformes.  Comisect
47 1o 45 47 is the lower terpumal of the
tickler eqdl and 45 the P contact on the
son et

13 Mount the two rheostats on the
front pansl wsing the screws provided,
Adjust the thumb mags at the rear so
that the kaobs turn smoothly, Moont the
telephone jack with the frame wp and
dowm, as shown o Fig. 4, pat the lock
switch in FI-IJCE.\, and fasten a cotl inement-

Mg |;ri|1u.| B e frant el wth & Ly i
w32 B. H, serew pot throogh the panel
in the hole just abave and to the right
af e jack.

14, Connect 4% ta 51 These are the
adjacent termenals on the rhesatais,

15, Fasten the front panel to the iwa
wanable eopdepsers. It 15 necessary o
remave the dals Trom the condensers,
First loosen the sel screw which holds
ihe knob to the shaft, Then take ot the
three K. H. screws which fasten the
dial 1o the gear box, remove the four
serews which hold the gear box to the
condenser monntiag poals, and undo cthe
sor gorew on the collar wiich his ever
the condenser shafl,  You will And three
washers on e2eh  condenser mounbing
post.  Take off all but one from easch
post,  Fut the condenser behind the
panel and pat in the serews which ge
through the gear box and thread anto
the mounting pillars, put lack the (hres
serews holding the didl to the gear box,
and finally, fasten the koob in place by
tightering the set screw inil. Turo the
condenser plaies so that they are totally
interleaved, loosen the ssf screw on the
collar ower the eondenser shaft, set the
dial so that the 100 divizion line coin
cides with the line on the pape]l and
tghten the set serew agum,  Fasten the
angle bracket at the left hand end of the
tube panel 10 the coll mounting pitlar on
the front panel by means of a 13in. 602
. M. acrew

16, Conmecs 51 pa 532,
F terminals on  the two  left hand
sockels,  This wire musl be covered with
M-RE tubing, leaving a spmwe for con
nectinn 54 Coanect 53 te 540 53 i the
left hand rleostat lermanal and 5 acon
nection made to the wire ronning from
Bl 1o 52 This wire drops down and
then ruon: back under the lube pancl,
Comnect 55 to 36 Coroedt 57 o X,
A7 15 the left hand contact on the lock
awitch, Cronoect 58 e 500 58 @ the
right hand terminal of the lock switch
aridl 5 the A —B binding post. Con
nect 60 10 61, B0 i the—AC
hinding post and 61 a connection made
jrn the wire runging from 4% o 50, Con-
peel A2 sa Bl 62 i3 the {rame conlact

{Cania liwaleal o page 110

These are tle
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Fig: 1. Tha inpul lsade gre cannecingd o the @gevice pcross which ths wvol

. ig tp he manm-

erad, and valtage deternsingd &y the nalenradiom of the pists miliEameter.

Our Laboratory Type Vacuum
Tube Voltmeter

Complete deseription of an extremely acourate 2001-A tvpe voli-
meter for messuring amall \'ull.up,-:e

HE vy fube waltmeter shown

in the accompanying Hlustrations 1s
one of the mest useful messuring in
struments we have i our laboratory at
Diarlen. It provides a quick, sccorate
means of measaring potentinls op o 2
tev 5 wolts, and possesses o featire which
i& mvalpable in radio work, it does not
draw current from the ciccait whose
voltage 1= being measured.

The creuit is shown io the dingram,
Fig. 1. The data on it wis  farnished
to ud by Mr. Ssmuel Cohen, Chief En-
ginger of the General Instrument Com-

. You will gee that it is simply a

201 - Aor T30 - A tube conneched
ufr-85 8 debector with measuring isira-
ments in the virioos circuite, Tt onerates
on the principle of rectification and sligh
amplification produced by a vocuum fube
when used 23 4 deteetor, The vellage to
be measured is applied at XX, ncross the

pi] andl plus Gliment gide of the tulse
The filament retom Jead goes: directly 1o
the pluz stde of the Blament so that the
orid is not hinsed. When a difference of
I_IIIﬂI.II:I[ exists betwemn the grid and
lomant ¢f the tule, the current fow
g i the plate circmt 5 o4 fune-
tion of this difference of  potential
Tf; then, we apply various known volt-
ages 0 XX and mensure the cor-
responding  plate corrents we can plot
a calibration curve with yolinges ms ordi
nates mnd plate currents - as o alecissac
After this has been donse, any onkpovn
voltage o be measured can be applied and
corresponding plale  current  observed,
and by referring hack to the calibration
curve the valos of the unlknown wltage
found. Some may find it preferable to
make up o scals for the plate millinm-
eter so that the voltoge muy be repd
directly.
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FHL 2. Whan bl Rlamsént and plikn weltagas have heen adjeeisd, the wali-

apgE o he detmrminsd

The photographks of the fop aml Lot
tom views together with the winng dia-
rram shonld’ give omple information for
codistFnetion of gne of thess instraments,
You will see that the parts are all
fastencd to @ horizantn]l Formiea gdinel
MEABITIE 7 by 10 in, A6 dns, thick,
ssipported om fower panel sapport pllines

The armogement of the nsirumests
haa been worked ot very entelialli.
Wotice that the rheosint 15 m oot ol the

tube and in ||'|1-" with it.  This puts
e tube back ot of the way 26 that it
loes nob cadse any  inferfecenes  when

:|r|:|'||-|i|'||_:' the theostat or rescdine the in
-Ir'urlr nt  The two voeltmeters hove been
|r..|-. e aidle '.|.l.' siehe i the mear ns il is

not necessary o cefer 10 them alter th
i

hlpment  and |'||.'.|11' voltiges have heen
checked up at the beginming of the tes|
T'his leaves the millizmmeter in front

by itself so thnk B ds read instinetively
dthout nny menisl interference cansed
by the presence of the tve volimeters, In
peditton this layout balances very  wesll
and makes the instrument afeachve. The

|'|-:|:r:|.r\-:_'-1.|.|_f [runrl copsruction imalehes injs

|'||'|:'|."i|||,1_li_|.' ili
ANSEMATHIELS

with the receiver wmit
scribed, aml with othe
which will b tnlcen up Iater,

in rana fram the milllamais

Fhe two Eby banding pesis at the
left aro the XX posti.  In the group of
three, the left one i= —A—B, the middle
me &5 A sdand the oone on the vight is
—+-H. Since it i important (hat both the
'.'.-|'..'.|::r,- .'||||-|i-r'|'| 10 the filament and the B
battery voltage be always of the same
vahie as when the |Tt-1'!'|.'|"'|'|"|'|r “'l.“.l l:-ﬂ.h'
bruted, two wvoltmeters have been in-
chided tn the tnstrrment. The Glament
voltmeter 15 a Weston mvlel 300, 0 to 10
valis. [0, C, The plate yoltspeter 3 a
model 301, 0 tn 100 wolia T) C. with
mttiphier R [hhe plate curcest meder
i 2 model 301, 0 to 50 milliamperes, D, C.
An givaninge of theas matroments i3 flhn
they van be placed either borizontally or
vertically without affecting the calibration.
The Kellgep No, 2 sockel is supported to
e 'an-:'| 'I"l.' serews mowd Dwio conl veodsnt-
ing rll]!ur*- The ciipa from a Daven grid
leak e winting were removed from the
hase nnd fastensd divectly to the F and G
terminals of the gocket, A 2- mrgi:.l"nl
Daven grid leak, and 00025 mid: and
05 mid. Micodon were used, The 30-
ahm General instroment theostat 8 for
fime filamreent eoattood, Tha maltipher for
the O o 100V, voltometer 15 fastemed 16
the E:-.I.Ilr'1 with [our ool n1r.-|1r|1i1't: }li]lu,r,-',,
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Two pillars ut each side nre held together
Ly zerew. Either a Pawood or stevens
adjustnhle crele entier can be used 1o
cufb the holes i the panel for-the varsous
instrathnents

|'..-5-i|||_: the srnplest wiiy  to cahbaie
the instrument 15 1o pass: an alternating
ciirrent  theodgh &  poetenticmeter  ar-
ranpedd for o Matning o variahles ""'I:‘-'F."--

The woltape for each setting of the sheds

viltage cun vary by two or three wolts
froem this  value, amd the ordinory
Eveready B battery can be employed,
Moreover, with &) voits on the plate,
the Alament voliage can be vared be
(8L~ 1] .'||||l|.|'. L6 %alts and 4.2 velts witls
n chanee in calibration of only about 2%
Sa the ordinary, storape battery is - all
cight for a filsment current supply [or,
b eand of  the rhenstnt, the flament

Fig- 3

wlth an AL salimeier

nrm opn e pensd
1 niternatig. current con be

an oy O0evcle  lighting  sapply,
| Tsirri ng meed tn dimibt a enlilamtion
mt lovw repaency, for with the 1515 mifd

condenser connected s shown, the cak
bration will hold good for all Irequenises
i Jokiz sis the sare tibe s usel,

The calilration 1s pande by
wndd ploftime the vnrtons rendengs
malliznieneter a8 the opgslped
varied an If thir &
b msmsnred o il excen|
chltbroteod] casre
eufs dame of fhe axes

Small chonges in plate volisge aifect
thie culils i Jesz amd lesz as il 18 in-
reefaed], T fnct i At e ehoos B0 volis, o
clhange of 4% In s valiee has oo el
|-.|.|:-L e | his 1= fortunate smoe. by
an the plate, the plate

iherving
a1 the
emf. i

LTt age T

1
L
2.5 the

ieimge: aay S0

Harg 1a & ¥iew & the uiScreide of 18e viduiim LrbE wolishsler

vorbeee can be held al aboot 357 wolls,
making the life of the tube almost indefi-
mie, Chapminr (e orid leak from 2 to- 4
megclims changes the ealiheation abou
1" =o that any slipht chonges o its e
astones cansed by atmoaphere conditions
will have no detrmental effect on the
InErument.

It is almost impossible o s dowmn
nml ihink of all the wses to which the
voltometer con e il W few of 11
nsex I mln works ms apmbieel to evers
.i_|_l. Inbaratory testing will be mentiomed
It sy Dee wsed toonemsiire the anipdih
icitiom prodweed _I:-. |_-i!1:|-1 audio or railio
freqiency amplification at any freauency
by measurmg the potential difference be-
tween the grid and filament of each tube
Iale mmakes i1 i aseertin the
L H fosmanee  of  an mnpl‘.ﬁ-rr I'.'.\.:u.'ﬂ!-'
sinece 1o lomid ks pat on e ciil

;
T
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EDITORIAL

LG EN G from the way rimaots spiecil

throughout the endio industry, from
ilealer b Eluhhu o mannfactorer  amid
publi=iing house, with a spesd] that sop-
peets smaltaneous broadeasting,” a’ lot
ol us must think whe're back i the Army,
Ihe only difference is that rwmars didn’
really amount fo much then, bat now
they make the difference between dollars
ani sense.

Right now we are being told that radio
parts are nob sellimg.  Douders, all of &
sidden, huve assmmed the elbow-on-the-
connier pode, o] are sighing over the
recent and very serions falling-off in
e e

tively, ™ o't t ¥ buy
stead of taking stock of himseli by ar-L-
ing, * Why don’t T sellf "

If parts manufactarers find their sales
falbing off, and thetr dealers complainiog
that parts won't move, it may be that
gales have dropped, or that they are
moving in disguise,

To expand — Parts minst b sold, Tt
isn't enouph to put them out on the
shilves, just as the manulsciurer who
.-ui'n'l'pl:r iviTeErn i lligh |:||:|.I.'|i Tiastrgmend
does only half the work that must be
dome to start repeat orders on their way,
MNor iz the manofacturer doing his part
by displaying his wares in the advertis-
ing sections of pewspapers aml iragm-
iNes,

Ha

In 1930, approximately one million
dollars' worth of radio equipment was
sold, bought by real experimenters who
were doing mare o less origimal anmd in-
dependent work, Bal the people who

bought  two  hundred million  dollars’
wirth of parts in 1924 are of o different
class, Thev ‘are wovices, men- and }
who, in most esses, made their initial
attemnpt to assemble the wonderfol this-
circait or thot-cireuit they read about
And, snd to relate; a very high peroent-

age i the home-Dhuilt sets, sssembiled
frnm asmorted parts, didn't work, nor
itil the dealer wh:r sold the parts help
much to straighten oot the  troobles,
With certmin exceptions, parts sales have
cropped  off, and  for the wery good
reason that the gets built from them
haven't been mbsbactory. Why?
cause the mannfacturers haven't Bhuwn
the eet builders how to use the parts,
becanse most magmeine and  newspaper
articles don't give sofficlent instructions,
oF purposely omit the nomes of the pae-

ticnilar  mstramenis  which should  be
waed, arl hecaiese the deder can't oo
I:II: w1.1ri-: thii 1|1|— r|1.'|n|||§:|r||:|r|.-r=., 111|.=

agines, wpl the newspapern shonld
or him.

Un the other hand, eome parts:are
selling very well indeed because, through
carciunlly plonned sdvertising, poblicrty,
and instructicn  booklets,  sel-buklders
hawve been shown how (o wse them sse-
cezsfolly.  An excellint example of this
is the campaign of the Faoland Mann-
facturing Coinpany.

Then there are the parts " mooving i
digguize,”  Dhealers don't think of con-
strpction kit when they zay ¥ Parts are
dead.”  If you think thae radic sales
are ull on complete owifits, nsk Acme
Apparatus; Erln, Phenix, Freshman, amd
the pther kit manufactorers, or bty 1o gt
theliveries on the National unies.

'l'.ut'np;hie_-a rmanlcti parts anil i beriils
miest pet them ot J?n the form of ks,
or sell the parts to other companies that
do put out lots.  Farts wall zodd in
groater quantities in 1923 than im 1924,
parts will always be-sold and in hoge
qusattities, but an incressing proportion
of them will be disguiced ps constroction

kits
M. B SLEEPER,
Editmr,



Flg- 1. Putting ths finishing touckes on the Rasia set ot the Darlan lskasitary

Rasla Reflex-2

The popular two-tube Rasla Beflex mukes a powerful, compact,
and attractive set eapable of operating a lond speaker

E HAD read and heard so mich

ahout the new Rasky fype two

tube receiver that we hod to make wp
one for curselves. After testing out the
circuit  thoroughly  and making  Irttle
here and fhere the problem re

godved dtself inte the comsiruction of n
compact omit which could be sasily bl
and psed as a portable set H desired.
The hardest job was to armange the parts
=0 that the wiring wouald be short and
simple and yet preserve the high eifiisi-
ency of the receiver. In presenting the
type 7100 receiver we feel that all of the
obstncles bave been surmounted, The
set 13 smnll, mexsuring 7 by 12 ins., by
7 ins, deep. At the Darien laborutory
we brought in all of the broadeasting
stations arcund Mew York City a5 well
as many DX stations an the lond speak
er, The set i3 extremcly selective when
used with an seral abow &0 feet long,
Ths Bsils The circiit emplowel i this
Reflex 5ot i5 not of the tnck wariety,
Cireuit  but rather depends for its agh
efficiency on the correct design of the
various partd. Referrng to the schema-
tic wiring diagram you will notice tha

4

ile Hasla tomiog woit consists of an om
tmned pri]mr:l.' with a tap far use with
long mcrials, and & secondary ool tuned
I o 00003 mid. Cardwell wariable con-
denser. The condenser tunes the entire
weenfidary wanding, bl ooly part of the
coil 18 inchided ol grid cirenit. © This
increases the selectivity.  Oseillotions are
coptrolled b o-small e l1|:||!n Rasky bal-
ancng  eondenser wsed N conjomcion
with the remainder of the secondary
winding, This condenser also serves s
a volume contrel. The first fube i8 re-
flexed o provide both radid and audio
[reguency smplification.  The inferstage
Rasla radio [requency transformer @8
designed so that itz impedance matches
thot of the fixed Rasla erysin] detector,
giving efficient conphing, The high ratio
Modern A, F. transformer used in the
firgs stage has a low primary impedanced
o match that of the crystal detector and
provides the unusual kick peculiar to thiz
ciremit. & 0025 mid. Micadon by
passes  the rodio  frequency  cnrrent
around the secondary. The second stage
of strafght A. F, nmplification uses a low
ratio Modern transformer (o prevent dis-
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Fig. 2. Bshematis wirimg disgram of II;:_I w;.uuilt u;-qupn In ke Davidesn labioratory, called
H anlgs

tortion,  After very eireful experiment-
inye it 'was foand that o Q00025 mid. Mi-
eadon connected across the primary of
this trans{ormer ot anly cleared up the
receplion greatiy but also increased the
volume. The filament corrent af the
firdt tube s controlled by a 30-chm ieo
rheastal, "An Amperite fs wzed oo the
second tube. A filament control jack is
employed a8 it does not complicate the
wiring.

Design  Much thought wns given 1o
of the  the desijm of the ser in an efford
Recobver g0 make it compact and essy to
comstrnct withont - decreasing ite -
ency. The front panel layout balances
vory well and is hard to improve npen,
The tube panel is supported by two Ben-
jamin panel sepport brackets. These
brackets are essential in this set as the
weight of the two A, F. transformers
concentrated at the back of the panel is
too great fo permit of the use of the con-
ventions] nngle hrackets, The tube sock
efs are lmg wander the panel with coil
mounting pellars and screws so that maost

of the wiring is below, These sockets
are of whité lsnkntie and have sterling
silver contacts, Aside from their kigh
clectrical efficioncy, they present a very
pleasing  apponrance when  contrasted
against the black panel materinl, The
Tase of the K. F. transformer is also
iastened under the mbe panel. The
maunting of the Amperite has been
wiarked omt so thae it s fastened direct-
by to the panel, and the terminal which
poes to the- socket §8 under the ool
mounting pillar which supports the sock-
e, this otilizing it fo cobvey the filu-
ment current to the contact spring. The
right hand panel stpport bracket, Took-
ing at the ser from the front, is wed as
part of the flament lead from the —A
binding post to the rheostat. The an-
tenna coupling coil has a separate bind-
g post stnp for the antenna and
groamd connections. This & sopported
on @ ooil mounting pillar.  This scheme
eliminates the long parallel leads which
wondld be required if the binding posts
were located on the tube panel. The va-
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nhle condenser is fastened wm the po
sition. ghown 0 as ©o make the connes
find as \mple 25 jrogsthile,

Gnlard  The ponels sy : be either ol
Parts Formsca or Celorom.  The
Roguired frome panel measures 7 by 12
i, 3-16 tne: thick, the tube panel 12 F
by G634 ik, 3-16 s, thick, and the bnd

g [Ost '=1ri|| i 2 by ‘_'j 138, 316 ins,

Fig. 3

thick. [he msorrments rl"']'-”Tl"f! are @
[tasts toner, fixed croystal delector, com
pensating condenser anel kaob, and type
CR mdio [requency  translormer, &
Moadern | (o 10 and 1 o 4 entin A, F
trupsformer, twn Genesnl Instrumen: 1=
olantite sockets, one Cro J0-ohm cheo-
sttt gl knoh, o pair of Benjamin panel
support brackets, 1-A Amperite, Uarter
Sespring Blamemt control joeck, six By
it Marshll-Gerben binding posts, Copd-
well (O3 mid. variable condenser, two
COO02S s type 601G Micadons with
i leadk elips, aned oie &in, Accwrpiune
there wre the
following standard small fittings:  Five

vermier dHal. Lo adiditien

coll mounting piliars, thirty-five solded
ing lags, tweniytwo L n. 632 BH
machine serewd, amd twenty msts,

Diilling ].|' you desire, you can '"-'-i:-|'= orF
i the location of the holes in the
Panels  yybe panel from the picture

wiring diagram, a5 it i shown at exactly
one-tnlf sze bere,  However 1t is eaner
i work: {rom the [ull =ize biveprinis

Thne Bemjamin mpunting erackels heiped us In werk|mg aul &R at
fracifve imscniarmical Seahgh

I 6l the serew holes in the tobe pne
e mode with & No, 18 dnll, and the
hodea throngh which the wires pash are
ke weith o Moo 27 4], The holes Tod
the sockets are |34 s, diameter and the
hole for the K. F. tmnsformer 134 ns
dinmeter,  These can be easily oat wakh
n Pawood sdjustuble circle colier. This
toal is  inexpensive and 18 wvery  useful
aromm] the laboratory,

Miseihly g 3 ehowe @ rn-'il'lm.‘r' Wit
il disgram of the seb, m which
Wiring e connections  have  been

drawn exncily s they were armnoged in
the original receiver.  The diagram i
crawn looking np ot the hottom of the
st
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Number 2

Place the logs on the instruments as
they are mounted, having them pointing
in the directions shown by the short hevy
limes i1 the ilit'l!ut'r “‘;!'.:Lll-_'" iEi.'IHI'.'I'.rI anil
bave muts tightened recurely Smtite
wrenches are VETY oo Tor-this worl

1. Put the B, F. transtormer 1_|'|l.'|_'||_m'|l.
the middle Targe hole in the mbe panel
and fasten its hase to the panel with
three T-in. 6-32 R, H. nmching screws
and nuts. Be pure that the terminals
are located correctly. Remave the two

nuts from the P and —F termimals
of ench socket and put 4 coil mounting

SCTEW

pillar on  each instead,  Now

thick core, poes on the Jeft, looking at
the prnel from the top-front.  Flatten
oid - the grid-leak clips on the two Micu-
et mmd mount one om - the secondory
of the 1 to TU transformer and ooe o e
primary of the 1 to 4 A, F. transformier,
Fagten @ nrﬁdering |:||,|§ tos the Micadon on
e’ 1o 10 transformer with & L4-in
632 R, H. screw pat throogh the front
eyelet hole.

2. Ok top of the mnel, connect 1; the
", termimal of the R, F. trassformer,
to 2 the heg which is fastens! to the
P terminal of the left hand =ocket, look-
ing af the panel from the front. Con-

Fig. 4. ANl the tuning I dans with ths Sccursbons Slal, the oenise knab
beimg far the eaniral of reganeration oaly

fnsten the sockets to the gnderside of the
tube panel by means of & M-in 632 BLH,
gcrew threading into the coll mounting
pillars {rom the Lo of tha p:mr]. Hefors
fastening the left hand socket, remove the
mognting chips from the base of the Am-
l-'i'tl:. and cut off the I.']il.'ltl where ||1r_:|r

d over the ends of the base, Mount
ong of these clips under the coil mount-
ing pillar on EI!L: —F terminal of this
socket #o that when the serew #5 pat in
from the top of the panel the whole
umit iz chimped tightly together, Mount
the other Amperite clip on the panel
with one of the F. E. screws from the
Amperite base. amap the Amperite in
lace between the rli.|r~:. Moune the three
inding posts on the panel with the hofes
pointing to the lack edga, Fasten the
] Btﬂ]]amin panel support brackets to
the panel with the B, H. screws and nuts
provided, Now moant the two A. I
transiormers on top of the panel with ¥4-
in, 6-3Z K. H, machine screws and nuts
The 1 to 10 transformer, the one with the

peet 3, the B termimal of this trans{ormer
to 4, the P terminal of the 1 to 4 A, F.
transformer. Connect 5, the F. terminal
of the R. F. transforimer fo 6, the P
terminal of the 1 to 10 transiormer,

d, Pt a log on each termimal of the
Rasia crystal detector,

4. Sofder ane lug 7, to the lug on the
s terminal of the K. F. transformer,
Solder the gther fug 8, to that on the pri-
miry IF termimal of the 1 ta 10 trans-
former.  These lugs may have to be twis-
ted slightly in order to get the crystal
detector strmght. Now tuen (he tube
panel opsde down end copnect the two
+F lugs on the tube sockets topether.
This is connection 9,  Connect 10, the
sepomdary. B termingl of the 1 fa 4
transformer, to 11, a point on the panel
support bracket,  This wire runs throngh
the small hole in the panel,  Connect this
same point, 11, to 12 and through the
small hole in the panel 0 13 Connec-
tion 12 i made to the lng on the Am-
perite terminal and 13 i3 the secondary



Fige &

I oterminal of the 1 to 10 transbormes
Connect 14 o point on thiz wire to 13,
the —A binding post.  Copnect 16, the
G termiipal of the 1 to 4 transiormer,
to 17, Keep this wire ehenr of cofinec-
tion 11,

3, Mount the jack an the front panel,
|-.|:'E|.1i1:|:|:r the Frume towmicd the bottom
Léosen the set screw in the knob of the
compenzating condenser, and take off the
koob, pointer, lock nut, and washer
Fasteny the condenser to the panel with
the lock nut and washer, keeping the
rotor piate teromnn] facing the sde of
the panel where the Cardwell comsilenser
13 bt he monmbed,  Put on the knob amd
dial e that the dial 1z vertical when the
rotor plates are halfway interleaved with
the stator, Mount the cheosiat an the
[ll'll'.u'."]. atid [asten the knab =0 that ihe
arrow “points to the line on the panel
whet it i5 turned all the way to the beii,
Mount the two outside binding posts vn
the small terminal step, puibng a fog
uisder each nut, BEemowve the outer oot
from the SA terminal of the Rasla tuner
and screw o coil omounting pillar o6 6
wow pat the middle binding post through
the terminal srip and serew this into
the free end of the coll mouanting pillar,
keeping  the strip paralle]l jo the ouner
coils.  Moant the two legs of the tuner

The umder side of the Mawle-2 i gili=s ap nestf s tha top

pit to the end plate of the Cardwell
comdenser, [astening  them with  t5-in.
rl'l.l'a.'.:' H T'] LIm’IIElIE! scl'ews I‘I":rl:‘ﬂ.‘dﬂl 'iTIIII
e L Jsoles wldel von wall fnd in the
enid plate. It so happens that these
holes in the end plate are spaced correctly
for the mounting.

f, Comnect the LA ternmnal, 18, of the
tuner o the LA binding post, 190 Con-
pect the GMNTY temminal, 2, to the GND
hinfinp post, 21,

7. Mount the condenser and tuner unit
on the front panel with the thres flat
lieard serews, Pot the Accuratune dial
ofi the shaft so that the 100 division line
concides with the line engraved on the
panel. when the comdenser plates are
ll'.ll.i||_'.' interkeaved, I won qse |:1!r|'_ 1;I||.‘|.
giyle Accoratume yoin wall fnd it neces-
sary to cut off the shaft of the condenser
jast o hitthe bit, so that the dinl will At
flush up apminst the panel.  Make $ure
that you press the dial on frmly before
tightening the set perew for, otherwise,
the eork trnction dise will ot hold,  He-
v the two binding  posts. from the
rheostat apd put om lugs and ordioary
nuits instead.  Fasten the front panel to
the brackets on the tube panel with the
four fat head machine screws: provided
Make sure that the nut on the top screw
(Concludad an page 9/



Spark-Coil Wi ndings for Better

Radio Transformers

The helical windings weed for Samwon wansformers were de
veloped for spark enil, but this method has special advantage
for rodio oe=e ool Pl dni thie |Jl:l-'l‘l'-h'llllll11.‘| fﬁﬂf

Y EVERAL years ngo the Samson Elee-
tric Compuny undertook the develip-
ment of o onmbination ignition ool
and spark plag for use on motor !lll!'ll_-.
Thae flELFpose B the dewvices-was (o elirmr
pnte hiph tension wirng which would
hrmk down wheis, in heavy weather, the
crine amd dEaition system got wet.  1he
nevessiy for mmdding the dgmitbon anit
very smpll eomplicated] the problem of
winding codls which would © stand  up
ander the high voltage Layer  wosmd
codfs were unsatisfgetory becauee of the
||i;;|'| paiteil ] diffetence between the
tayers and the paper 'I|¢'I1l:'le-1!r| |_.'|].'r|- ti-
creased  the mechameal dimenstons con-
ailerahly,

To pvesenane these twir ditfieultdes, &x
perments were carvied ot on windimg
cobls in vectical pies, one turn thicle o
st makime  them it horbeontal
byvers, This work extended over a peraul
Al severz] years amdd, by the tune Phi
win||'.||,._' pacliine  was |ll"‘.'[4"l.'-'l'-'. there
was nn demand for the inition omnits -

covse metor boat engines: had begun 1o
nze regulnr amtanmobile HgEnition systcims

Thes e Samson Company dizcovered
thit, 1m wethiag on spark ool desipn thiey
hwd  prodoced  an ddeal type of radic
transformer  winding,

The helical winding machine s an ex-
ceedingly, elever mechanism for it does
o most pnusial job in o very smple way,
”l_lwr'l.-'ve": l]ll‘. ackém of it snot be de
seribed  intelligently  withomt photo-
graghs and the detals of the machine
are nof yed svailable, The effect of the
winding miethod, however, s to prodoce
a roal o othe form af & continooas wind-
i in which the tors form oy sparals.
ireraniely wonmd [rom the dnside ot
aim] the mistside m. . Some people hive
heen wnder the fmpresson that the coils
were woounid i the form of separate pies
sibmegnently poined together.  Actunily,
e windding 85 conthsiis, the spindles re
-..:-!:Enn itl. the  =ame '\-|'-|'r-'| thermeghna
the enfire wanding process,

Az o the adbvantages of the svstem:

iy
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The difference in potentral between pies
is much lower than between layers in o
Inyer-wound codl, E‘nn:.:qumﬂ?. i
per insulation is r-:rt:red n the
Samson transformers, the coils are of
average size but larger wire = esploved
than would be possible with paper in-
sulatien, Reducing the potential - dii-
ference also decreases the eapacity effect
in the codls. A perfect transformer
would have no capacity effect for, then,
there would be no fendency to ly-pass
the audio frequency currents through the
transformes instead of dofng their work
by following through one turn after
another in the coil.  This effect becomes
marked as the [requency increases.
[ peflex sets radio and audic freguency
transfortmers are put i series and the
radio. frequency currenis by-pass aroum
the teansformer without gomg through
the windings at all.

The accompanying illustrations sirws
the Samson andio and long wavé trins-
former, in which the helical windings are
emploved,  The awdio frequencye  tedis-
formers are at the right and the long
wave and filier transformers at the feft

and: cemier,  The andin  transformers,
however. are nol  furmished with the
stper kit

Altho thess transformers go through
a mumiber of wvery elaborate fests n=oa
part of the inspection and the main-

tepnmce of  electrical and  mechanical
standdards, the final tests are particularly
interasting.

Sapmson sl trusformess  are oot
tested for short circnits, opet elrenite, or
short cirouited  turms,  Tnatead,  each
transformer 5 measured for the actual
amplification it produces at andio fre-
quencies.  In this way an  additianil
check 1% olqained upon the quality of the
core irom, the insulation, and the wind
ing of the coils, As & matter of fact.
this fs the only way to get a final and
enmplete check npon Ao audo teans-
former,

The Jong wave and flter fransiormers
are similarly tested, At the same time,
while the amplification is being mesured,
an adjustable oscillator is emplaved by
mieans i owhich the transformers are
matched.  On the bottony of each long
wive transformer vou will find o mom-
s writtens in penl. This numiler in-
ilcntes the settimg of the pscillator con
denser ar which maximmm amphiheation
was obtnined.  On the condenser scale.
|2 (ivisions represent a change of one
filo-evele,  Each transformer fs marked
with the condenser scale yeading dnd, in
ilvis way, the transfommners are mrateherd
and pot into  kits, Therefore,  the
matching ks pecurate to nae-fweiith kils
[t bl [

Rasla Reflex2
feontinued (ram poge 890

on the right hand bracket has a tinoned
Tuip umder it

8, Turn the set =0 you are facing the
hottom of the tube panel and ennnect 0,
the junction of the F-L terminals of the
sockets, to 22, the lower ripht hand tah
of the jark, Connect 23, the 4B binding
post, fo 24, the right hand tab next to the
frame. Connect 23, & poing on this wire,
to 26, the primary F terminal of the 1 to
4 transformer. Connock 27, the A —
B hinding post, to 28, the lower left hand
tab of the jack, Convect 20, the remain-
ing tab on the jack, to 30, the P terminal

the left hand socket. Connect 31, the
(3 terminal of the mght hand socket; to
12 the stator fermins] of the Cardwesll
condenszer. Keep thid lead clear of the
hracket. Turn the set right side up aguin

and connect 33, the lug wider the nut
on the beackes, fo #. the ooler werminal
of the rheostat. Connect 35, the other
rheostat terminal, to 36 Connect 37,
the P ternidial of the B, F. transformer,
in A8 on the compensating condenser,
Connect 39 to 40, 40 is a lug under the
cpacer poid of the Cardwell condenser.
onnect 41, the — A terminal of the
miner, tor 42 on the 00025 Micadon. 41
1% shown as a free dotted line in the
E:Irtm: wiring dingram. Connect 43, the
terminal of fhe tuper, to 44 on the
rear end plite of the condenser. Con-
pect 43, the C2 terminal, to 46 the top
sator terminal of the condenser,

This completes the assembly and wir-
ing of the set. Tt will be well to check
dver every conpection against the pic
ture wiring and schematic dagrams as
well as the ilhsstrations



Fig. I

Examplas of wiirdy deslgns an daveigped &y GCardwaell and Grebes

Are Standards Changing?

There seems to be o I'.II'l'I'I.[l'IH::r' L HFIIIF-}", awkward -III_'I!ig“E-.
indieating a lowering of the standards set during the 1923 season

ADICH [nstrmmients are, by thelr na-
ture, really precision devices. That

15, they shookd he sabatantnlly desgned
E0 85 to maintain themselves against long
and hard use. Tt 12 necessary Tor them
bo be substrntiz] meechanically, the fnsu-
Iation must be strong and permonent,

L

they must not develop faults, the cndls
must be carelully wound, and the eon-
densers must muaintoin their alipnment.
[t 5 upon these factors that contipaed
satisfactory, operation depends,
FI:-:]'H:*::'-:T:—.:-:& degigness of radio Bppa-
ratus realize the importaoee of these
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< points and, unless they are prevented
from doing so by the policy of the com-
panies emploving them, make a consci
entions efort o work oot the details as
well as the gasemibly in a creditable nsan-
ner, | Unfortanately, however, they are
sometimed prevented from doing their
best becamse of the snwallingneéss of the
concern to ‘make the necedsary invesi-
metits Lo prelince good r-!lli:-l'.l.'ll'. n
ecrmornii] bosis. Moreover, there ore

any  men - désiginng oo eguiboend

otit of the besiness but, fortunately, this
is true only in specihec instances.

It is eather alarming, for example, to
g wionden pansls-and parts employed n
rario sete - Wood is not satisfoctory be-
entrse it facks permarence and the neces.
anry insuinting gqualities, and i= lable to
cause trouble (rom splitting in iranst or
1.'.—.|1-|li1||-_: i e

The arcompmnying illustrations show

few esamples of renlly pood design, In
1. ul ihe top, arm bwo Grebie  gais,

Fig. . This toned Irtermedisle fregueney suner-heleredyne frem Cardwoll's gives the impresaken
af ca=alsipatkpn mads g o

vlio mre #ue [Tandkar with e Danda
meenimls of correct deston

Judging from the apparatus produoed
in 19294 and some of the 1925 models,
the standards of desden are being lowered
ot else there s an intreasing nmoont of
ApIparEis |1r-.1‘|-.-|||'|| 1I-].' ‘i!'Li!.‘f|ll'T:'l?1li'l!'|
e,

Price |'r|'||1'|'-:-|EIi.|.II| iy ba I.'I:'Fi"“”'-h"
for this changs, With the greater o
thection and the incressed resorces of
madio conterns it i hard to onderstand
why they are oot making better equipment
|.|'u_'||,|__','_ Instead, sa trany af evar reoeiv-
ing =ete are Aimsy mechanically, provi-
sione for  insuwlsting are unsatisfactory,
and a peneral fmpression of cheapmess
i most apparent. There are concerna,
of course, who are simply capitabizing
their present opporfunities with the iden
of petting ont large stock issues, after
which the preseryt management will step

Cearparing these with almost-any of the
pnthts now Tound in mdio stores the
FrilsTs rr-|' T |'||:|'l':|:||i|'|r; roemmrks are
e odwviond,  The lower illustrations
shipw somme of the first Adler neatrodyne
outfits built for that concern by Allan
Cardlwell,  ©OF eourse, a great deal i3 to
be expected Trom the Cardwell Company
becanss one of thelr specalties s the
manaiactore of the Kolster decremieier
pnd the Borean of Standard’s  wave-
meders, na well ns precision instraments
for the WWaslerii annlria: f‘.-:fn'rp.'l.nr. In
Fig. 2 a spiecial receiver, alss from the
Cardwell Comgsiny, i illosteated,

There 48 no reasaon why the standards
of design should ot be raiced Teom vear
to yenr: In fact, manufacturers are
biund to come to the realization that 4
sreat part of their secvice expenze 5 o
resilt of their Talure or wwillingoess
fin banilel epaalaty and sobstance into their
rroeiving sets,



Fig. 1

The Mey instruments in the tunisng cirowis of the Cabob et

Cabot Circuit Receiver

While New York may be the radio center, Boston is producing a

lurge share of the new things, Sewell Cabol. of the Acme

Apparatus Company, i responsible for this remarkable induet-
ance-tuned reflex receiver

Have yvou a ' long distones 'receiver?
Fasy, mow before voin answer, for vou
may Have toalter your reply,  Mr. Zwick
Lai o of the Acine _-ﬁ[;;ﬂra_tut I:-I:I|11FH'|_|'|_L'
midkes o standing offer that ke will pay
ten dollars ench might he does ot hear
the Faeific soasi {from Boston, récriving
on. g small loop, 10 anyene who will pay
himt fen dollars every mipht he  pets
acress.  Is vour scb that kind of a long
range owmfie

The set Mr. Zwacker uses i the new
Cabot ceflex, developed by Sewell Cabot
for the Acme Company,  Mr: Cabot, by
the way, 8 one of these eafe engincers
wha e eomeeive thal 8 cerlaan thing 1=
wissi e, sl can then make the r-{l-‘g—'ih“-
ity am aetimbity,  And, while e i3 VETY
much of & theorist, he has- sueprised
mmny of 1us who were inclined (o ceitheres
thie |||.'-i',.‘:|| af e :||1:|'|.1rr|r'.:r L=y 'f|.'|'|:ir1|
the gyceecsa of the cioat: iz most de
pendent

P Borde 1 amel 2 vou will see the -
eoll omit, o tunsl B F. tramadoaemer,
maunied an the shalt of the sarable
eotidlenser which tunes the 1|||||r The
yinit comprises o rotor and stator, each
carrying two B oodlss. Che sotor and on
stator ol nre in séries; secving a3 the
_'ri1||.l1'.' wind the ather fobar andl shitor
rinldn Torm the srconddnry o the BOF

W

iransformer.  In I"1|_1|' i Vsl will seiz that
a hxed condenser of DY mid., o spe-
cial type of Dubilier Micadon, % eon
nected across the B, F. iransformer sec
oardnry.

Thire theee 15, in the fnning unit, =
variable condenser working with the
Axed inductince of the loop and & vari-
able indictanee working with the Axed
capacity of the Micadop, A secomd vari
able condenser is pot weross the Mica-
dan, but it is only for close tuning, to
compensate for any  inocouracy in the
tuning from {he . F. teansfornmeer sec-
nodary.  The comdenser s varies] |||1]:|.' 1
few -.[r[:rrrn twver the entire wavelength
range.  Therefore, this sct is practically
o meap-control  cartfit, simce . the  secodsd
comdenser i3 only used to bring the sig-
fals to the peak'of Intensity,

While r|'|r 1'|.|:|1i:|||; |.|:||i| = -ujﬂrl e -
Iy, for those who want to experiment
with it, the complete construction kit 1=
tnre Interesting and miwch zafer do wse
ainee the desgn for the set las  lseen
waorkedl ot wath soch predl enre,  Ever
flem pecessary 8 nchwde] fn the kat
front panel, base-board, fools, and all
the other parts and devices.  With
edher Wit are such full instructions given
Thete 14 a |||':|willg which alwiys the ss-
et afimensions and shape of each wice,

0L
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so that the connections can be formed
first and fitted to the terminals afrerward.
By careful planning, all butt joints have
heen eliminated. Conssquently no salder-
mg is reguired, nlthough logs are fur-
nished for those who prefer soldered con-
nections.  The assembly [nstructions nre
arringed in stepa following each other in

similar o the fammliar four-tube Acme
reflex, except that onfy one tube is-re-
flexed. You will note that one side of
the reflex A, F. transformer 18 nod coat-
nected,  This is done purposely, because
ol thecharacteristics of the Sodion.. The
complete crenit provides one stage of
wmed B, F., two stages of transformer

Dot BN

-r =4, ik L
LE] =B ey

Fig. 3. Ansthar Isnavatisn in this set |s the use of &n 5-13 Sodlan for the deiector.

This

dccouhts |r Earl Per tHe adndbllvemsss of the set and the Quslity of receptian

the proper seywence to muake the work
4% easy as possibile.

fmother wnsgqoe fenturs of this ser 1=
the use of an 5-13 Sodion tube {or
detector, . In fact, the extrems sensitive-
ness of this set, as well as the excellent
tone quulity; 5 due to the Sodion. A
etiindard sockes with ae adapter are pro-
vidded im order that a TV2AH-A or DV-3
tube can be vzed az a detector,  This i=
the first multi-tube set desipned for an
5-13 detector, although other concerns
will probably arrange for its vse 45 soon
s the manuipctucrera con make further
increases in their production schedule.

The amplifving part of the circuit is

eoupled B Fodeteelor, o stige of reflexed
A, F. and a stape of siraight A, F, am-
plification,  UV201-A or DV-2" tubes
can be deed] for tie pmplifiers.

Mo rhesttats are poovidal for the am-
plifiers, the 1l-ohm  resistance 1o the
-A lead being relied upon to regulate the
corrent.  YWhile tlis is eonfrary o cosio-
mary prachice, 10 secns b work oot i a
satisfactory manner, although a rheosta
wanld give o hetter control.  Baoth, a
rheostat and potentiometir are ased with
the Sodion, beeanse it iz more critical
than the pmplifiers. The pot-rhes, or
combination rheostat amd  potentiomeeter,
is shown between the A, F. tranaformess
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ThE aomaplets camsirustion ik includes the &, F, and B, F. rransformers,

Bot-rhaa,

timimg Instrumenis, and svery single leem tial is needed ta consplets fhe pet

in Fig, & It is fived with fwo concentric
resistance elements and copcentric shadts
which move the two contact arms.  Hy
turning ihe smaller knob at the front the
potentiometer can be regminted, or the
rhecstal adjusted with the larger one,

A construction avtcle  descriliing | the
aaemnlly amd operation of this set 1= now
in peocess al the Diavien nboratory. Yoo
will find it in the March or April Lseue
of Rapio Excrxecassag, illuostrated with
photegraphs and dingrams

Blueprints You Can Get

ONE-TUBE §ETS
1 SIREULT REJENERATIVE RECEIVER,
by fameoun K- 1900 o, sharply tuned Bnd very
senuilsive. 153 gn mutere. Typse X-5000, 3
sheets ... B ' TSz

REINARTEZ RECEIYER, @ns of Ehe mosd
pepuinr modals aver gescribnd In Aadls Engl-

aetelng. A i did smt Tor &l &Fownd heokd-
camt wark, ypa 3300, 4 sheste .00
ONE-TUBE REFLEYXY RECEIVER. ualag

ah Aemve R-2 transforemer ard & r:r-_u-:u.l i g -
or; Typs A whegin T

TG CIROUIT SET, a ﬂ-ﬂrrtrui reganarativg
reaelver sxcepilonaliy lhlrl:l and samsitive, Far-

figularly adapted fer indoor amtenmae Tise
KiBDIME, 3 el oo icvinsanspiianssgaang, - ToE

IMPROVED NABLA MEFLEX, unusually st
traGtlve In design as well as in the resslts pros
diiced, Thes set |s alio Pnlacded for a sl
amkonna, Type O350, 3 sheris, P -1

HAYNES TUNER, Knewn ad I:h- “0na Thda-
eand Hllid- Far Fl'llllrl- D'q-'llil!'l- I=l1- 2 l‘huﬂ-

0. X MEFLEX, wrings in bssa| siations an
n lowd apeaker and distant stationd with dues
prielig volome Typs &00, abeets, 78e,

TWo.TURE SETN
TUNED RADIC REFLEN, using Hked couphers

tafad By variabis feadamadra T8F  mldkirmerm
amplifigation, Typa 5100, J ahecote. .. Tia,
Ni}-LOEE REGENERATIVE REGEIVER,
with condenmir contral for feis] bach, Equippad
-nlltl'l :I-ll:ul:l !-F lrl'lﬁ-llﬂrr ‘I':pi: XN 3 anirls.
Al . S e i b e 1

From Radio Engineering

FOUR.-TUBE BETE

BROWNING-DAAKE 201-4, walng one Lv1S9
l-nd ihrag UWvinhl-A :u.tru,_ h-r 1007 recelver.
¥im EE00, & shasks i e | §1.50

BROWIRO-DRAKE 19, asing UWVISS fubes
LhFuaat, déakgned Tor dey el operation,
Type '.|I:I-I:I'I:I. 5 mheais [ t : . §lL25

DX AECEIVER, hecamsm of Hy high eolshey,
ewing b e wee of Lumed AF, this s omes of
the mowl pepuier sets ever described I Fadie
Epgineering. Typs 5MM, § ghests,,., .50

POATABLE TUMED AF RECEIVER, almilar
in danign to ihe Type S5M0O set, But very coms
pact and sudls for |,|-.- 109 {ules, 'r]-p. RO,
A abawis, . . e - Ty

4. TURE REFLEX, with the sinndard Acme
ehrEUft In an imoroved dadign. Cén be wied
weth  imE  RAur-A-Aedls Saklery  subsfituis.
Typd B500; 3 oheefw........ooccaeie. 23S

ARPLIFIERE

HTEF AF AMPLIFIEN, desipned For s
wiith ary type of recelving sel whire sdditloant
ampdification |s ragaired, Typs 1100, 3 shests

T5e.

4-TUBE AMPLIFIER, wiik ans winge &
wransformer eoupling and theee plages of Pealuy:
dncs coupling.  Oives tremardous wndirtarted
ampdifsition:. Type G200, 3 shewmin., ...  Tha

HAYMES AMPLIFIER, twg siages AF, Can
BE uhad with any sel, althaugh 18 s dedlgned
n-'l-r11=nI|-rl'_r 1'nr 1hu Hn:.-'nn fundr, @ phests.
v r Bl
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|l One radio trouble you can stop

O on't’ prevent séstic, You dellcote tones as well os the Rill
can'1 hald ap your hand aod voduime of The strongess.

#top interietense from smerrouanding You bhowe o right to. expect
s, These things uffect the repro e Forest Tubes to b all think good
duction of the finest set mods tubea should be. Les De Farest, cne

iof rodic’s greatess geninses, invented
and perfected thein, Hi first thres
eloctrode vaoumm tube wan the fore-
runner &f all presentsday tubes,
With his tibe he madfe modern
browvidrnsting. pomsihle

[ie Farest Tubes nre scomomical
of battery marrent, are comstnected

B Foreet Al Tobes atr the to withstand sodden current oover-
oy o Eueh rodln oand ke loade, have standord Buses, nod oen
brmighie, They transmiy inecensng be wed on all sanderd circait,
mgmid  wavoe  Soirly,  eEcuEnlEly. Try Die Forest Tubes in your set ans]
with  Freslesn from puercpheaue 1t far esprrimentad purpee,

poises—Fidigs, Eags, and  howle - !
D Formt Tubes srpecduce easctly  DE FOREST RADIO - COMPANY

I ihe riclly soft bemoty af the oot Jermey City, ™. 1.

DE FOREST TUBES

The “Magic Lamp” of Radio

But you can ded 4o it that your
reiteption is mof handicapped by
pmperfect tiabss, Vols can ks giors
wour tubees detee? sined il witls
ot distorting e doeiel thal s
o them of eddmg [0 Ehat woumd
the coanenion fulee nodsei.




- .J.ur.'mbling standard Constrouction Kits

The Splitdorf Self-Neutralized
R. F. Receiver

In this fivetube ser, the problem of neutralieation has
been wtached in o unigue manner incorporating many
intereating mechanical features, Part 2

7. Fasten the bindmg post panel o the
buseboard  with the three 1-mc FoO1L
wond]  screws  peirided. Bemil  the
soldering: tab= on the jack so that they
fan out giving eoom for a congeciion

B, Bend n pigce of bus wire in ghe
form of & U aod conoect 13 and 14,
the two outside aprings of the jock to-
pether, “The horjzontal patt of this wire
shoulid just clear the baseboand, Con-
nect 15, the B Amp - binding post, to
thie middle point of thie wire  Kun the
wire close fo the baseboard and 1-in
fromy  the  edpe. Coonmeet 16,  the
Speaker < ‘binding post to the . second
jack spring from the left, rubmimg this
wire =i §fom the top ol the bise-
'ri,'iﬂr-li .ﬂ“d a-’sl-il.'l, rTrII.T.] ‘[I'IF I:II.H-L'.

% Mount the | mid. by-pazs don-
denser at the back edge of the hase-
board  #Hush aganst the binding post
panel, tzing the two short B, H, wobd
sorews. provided.  Mouoi the deck as
sembly in place vaing the foar loong wiod
serews, and brazs spacers. The three
tibe sockets f3ee toward the fromt panel.

10 Tom: the set on end 4o yod are
looking ot ite' left hond side  Conmect
17, the fromt teridnal of the A. F, trans-
former. under the deck, to the foarcth
spring of the jack from the leff. - Com-
nect 18, the other terminal of the trans-
former, to the secomd jack ﬂiﬂ'itu.; from
the right,  Comnect 19, the Tug on the
emil socker under the deck, to the third
jack spring from the left. This com-
pletes the jack wirimr. Conmect the free
enid of the eopper bralded wire from 2,
the left hand terminal of rhecstar Na,
2.t 20, a lug under the deck.  Connect
I, the tight hand terming] of rheostal
No. 1, to 21 in the samie manner.  Con-

o

peer 22, the left hand -stator termamal
iof condebzcr No, &t 23, o hig under
the. deck., Uas o piece of the flextie
hrn.iqh:rl. CoIpeT n'iﬂ: ;|'|:'|r thes connection.
Sobder the 2-in, piece of bos wire stick-
g up from the Spealeer—binding post
to termnimal 24, direcily over at, under
e deck. Do the =nme with the wire
from the C Bat— paét to 25, and from
B Dt -+ to 2. Contect the d-in. wire
from the B Bat— posi to 27 on’ the
deck, and 28, the Eaft hand terminal of
thie 1 afil. condenser; . Make sure that
this wire clears connection 36, Connect
29, the right hanil terminal of this con
denser, to the I Rat - hinding post

11. Mount the two radio Treguency
tramsformers, the ghorter tubes, behind
the I plate condensers, making sure that
the two heavyowire primary terminals
face the binding post panel. THe the
short B H. wood screws put into the
hiales driffed in the bassliborl.

12, Connect 30, the fofor tormuinal i}f
17 plate comlenser No. 2, w0 31 on B, F.
transformer. Mo, 2. Comnect 32 on this
snm terminal to 33, & Iup on the A, F.
amplifier wuits, Lize o piece of the copper
lirsuiched wire for this connection, Tonmsect
54, the eight Tnmil stator terminal of the
same condenser, 10 35, the fromt right
hand terminad of B, F. transformer No.
2. Connect 36, the P termiipnl of the
bt sl socket, to 37, the rear nght
hand termingl of the B F. transformer,
Cipmect 38, a point on the wire connect-
ing 29 and the B Bat 4 binding post, to
A0 apd 400 A0} s the rear Jelt hand ter-
minal of B, F, tranaformer No. 1. Con-
mect 41, the T terminal of the l=ft land
socket, to42, the adjacent stntor termmal
of 17 plate condenger No. 1, Connect 43,
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The DAVEN Resistance Coupled Amplifier Kits

Theee hlahly perfectad Fesfstinee Cpopled
Crmplifers  have  comvinesd | the el xee
tieml thoi Meslstanes Cougling is  motdhles,
Akl the Dpven Resistance Coopded Amplifior
1 yane favorile lusie ok yoo will hpye B
.|_||.|1|'.:.' eomihimating  lEwE fo lend umil mrgaih ks
patlon that ls perfeet

The sisssiuldy 12 vy simple, while the datis-
fetion of having Lol sush o perferl dovice
yiarself & [eyaml  mere wonls Lo describe
Its valums ig adeguabe  To all purpsss—its
peerTect tobs quplity omd pheolote Tack of 5=
tortlon place {6 bsypoml eonsparison,

Thees Kits cam lar. purchasesl st all goel
tadio Slores—they  come  with capplete  in
drgeticnm Tip pasambly s that 1he novien wiil
have the i =ucooss as ol Bt oot
af Pailine Bigrine=s,  Soekets wnl mico fiam
piigilEn=eia aFe ol ||||:'||I|||!I ik dnwlrmel foeik
i Tueidiehod wivinge eoipplede [lermntion am!
daprumn.  Fapplied for either thrse or Teo
stmpes,

FEADT iabs

CorpoRATIO

sgislon Apeeinfing
Kovwark New Jprae

Aristocrat of Amplifiers”
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Nuwmber 2

& point om wire 10 o 12, to 44 and 45
44 i the rotor termeindl of the eondenser
and 45 3s the front left hand terminal of
K. F. transformer Wo. 1. Conmect 46,
the other stitor terminal of the condenser,
to 47, Connect 42, the F terminal of the
right hand socket, to 49,

13. Fasten one terminal of the O00Z5
mid fixed eondenser directly to the G
terminal of thia socket, placing o solder
ing lug under the same nut for o latter
Comnection,

14, Connect 50, the other terminal of
the fixed comdenser, to 51, the Ant 1J'i1l-ﬂ'
ing post. Connect 52, the A Bat 4 bimd-
ing post, to 53, the right hand terminnl
n-!Frhr Alament switch, Keep this wire
at the edge of the basehoard, Connect
a piece of wire 3 ins; loog at 34, the
pirdd hinding post, lettng it stiek up ver-
tically. :

15, Now mount the antenna conpling
coil in the position shown,

16, Connect the other end of the wire
from 54 to 55, the rear terminal of this
eodl. Connect the wire stickng up from
coninection 4, the rotor teyminal of the
43-plate condenser, to 56, the right hand
terminal at the front of the codl, Finally
connect 37, the lur on the G terminal of
the right hand =ocket, to 558, the stator
terminal of the 43 plate condenser, to 5%,
the remaining termingl of the antenma
coupling coil. Now put the three large
dials on the condenser shafts making sure
that the 100 mark coneides with the
vertical line engraved on the panel, when
the comdenser plates are totally inter-
leased, Put the two rheostat dials on so
that the rero mark coincides with the
line engraved on the panel when the
shaft is turned all the way to the left.
This completes the sssembly and wiring
of the sot,
Testing After the set has been wired,
andd go over cach connection, check-
Dperating:  fngr it against the plclure wir-
ing diagram. See: that the filament
swalch lenols s d in. Connect a
G-Waolt A hattery acresz the A Bat 4
and A Bat — binding posts. The A-¢
terminal on a storage battery &5 usually
painted red. Tnsert the five tubes in the
sockets, pull oot the knob of the filament
switch, and turn the left hand rheostat

dial, looking at the set from the front,
up to about 8 This shouold light the
firet and seconid twbes,  Turm up the other
rheostat knob. This should light the re-
anininy three tubes.  Leaving everything
glae in the zame position, disconnect the
A Bat 1+ lend amd connect it successively
to the B Amp <4, B Det 4, and Bat 4
binding posts. The tubes shoold not
light up for either of thess connections if
the =ot is wired correctly.

To pot the sct mto operalion, connect
the - terminal of thl:ﬂimmq' to the A
Bat - binding post.  Connect the aerial
ol growmd to their vespective hinding
posts.  Conmect five 2204.valt, ar two 453-
volt and one 2215-volt Eveready B bat-
teries in series, Connect the — terminal
of this firgt B Hat — hinding post,  Con-
pect the 225-volt tap of the same hat-
tery from which the h lendl was taken
off, to the B Det 4 hinding post,  Con-
nect the - G7M-vaolt tap to the B That -
Vinting post.  Cormect the -+ terminal of
the fast battery in the series, 11205-volt
tap, to the B Amp | hinding post.  Con-
nect the C Bat = and C Bat — hinding
wnts together with o short piece of wire,
ll'lnw connect the twa eord Bps Trom the
lond speaker to the two speaker hinding
posts; the cord with the colored thread
waoven in it poing 1o the Speaker 4« post.

Pull out the knob of the filament switch
i turn on the tobes: Twrm up the
rheastat dials to aboot B and insert the
phone plug in the jack.  Thiz shodld give
i lond olick i the phones.  Set the thres
farge dials at gero,  Move the second and
third clials in step one degree at o Hme,
anad for each of thess settings rotate the
first: dial back pod forth very slowly.
Continge this process until a station is
bienrd,  Mow rendjust ol three dials to
pet the best possible reception.  Write
iownn the name of the station- and the
ilial settings. This station will always
come in on the same setting provided the
nerial and groused are oof changed. By

Now 'y wnrving the B battery voltage
oe the detector, A, F. and B. F. ampli-
fier tubes b using different voltage taps
on the B battery.  Insach cass use the
lowest voltuge enn=istent with pood rec
ticet, as this increases the lite of the B
battery.
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Back lssues of Radio Engineering

[ wvon have missed any jasess of FADICE
andd MODEL EAGINEERING [ar this pear.
sheck ovss the Tollowing list snd order
thaes I|'|lt yEIW diad sl gol-ad Ax B0 Hiak e
yunr file compiste,

I.HIIJT,-—TIIHLIH
Mlurmetal,

4-tubim
e

suipaf: hetarndyns asd,

E'I.I'IE ra'fﬂr-

ascillnting wawemeter, .,
Flirulu.l'r'f—]'-h]hn

Coekatay Hocemwer,

Murch-April—Pormable taned R F, aet
TETLIE L= 199 tybes, Harkness ciceuail for
Dicdn: sr crymal detectar.

!‘-l'lu._l,—!nl:rrl:lrn:l Rasla sellex. the most
successlul | -tube reneiver sver hails, 100
misiaT Fi-nrhnn rn:::-rr.r

June==Scidisn reflax sni naimg U200~
A nmplidiee, the Bestone V80, tuning flier
]g-| -.||.11'|||.H miaf |ntnr|"u:'n|||.'u.

Julye—Resigtancs  coupled  amplifies
Toals Ior the radie model shop, Crestals
that oscillate.

Auguat—Constraction of 4-tube No-Los
reganeralive TRCBYVET, Doecriptian ol the
Basnmon Hght four recsiver. 'ﬁle H-A-F e
ceivang circuit,

September—=_{0ui ol prini

‘_.l'l.'.'|ﬂLFl'\—\]111'|'ll.'l'l'|':iJ elenian for  Acme
4 tube TnH-F_:.rl Fffecisve |nsaes in  jadsck-
AmEos; L ot ru B ol Hn:r'l'll‘:l lidiﬂ nmnli-
fiar, M 5, typa luillr-hl'll-rlﬂ";'n.d Liae
wl I:r:!'Il.l“I.i.l.rlP' ]il.lq U=

’\'nwm‘l'ler\—F-rnwni.nn-nrl.l;-l wel fiap 200-A
tiuhes, Diecasings 0 die manafrctunmng.
Masembly of the Melen R, F.  recelver
Taals far the radis shop, ':.Tﬂlldl'!u' Tﬂl'\ll‘.'j"ﬁ
ARA, lnsparting telephone jackes.

Dreember—=-Consteuction of the Ballantine
[ECAIYEF, r.'-pqq:ilr RRsLEETLALE, L.rlli
emal inatrement  panel,  Ssesmbling  the
Sitver-Marshall super-heteradyme, Standard
reestver for testing, Supsr-hetepadyne with
Aome anifa.

January. 1925—Manufacture al variahle
condensers, Haynes tranpformer resistance
l.m;p]lﬁtr wmit, Condeneers for |labormlasy
tosts, Cote symiphenic receiver, Assembling
the Splitdord R, F. receiver, Part |, Making
4. F. tranifermer am [T

plification
Assembly of the Receptrad multifles.

The price of these issues ia 20 cenbs
nh. 2y will be st promptly uwpom
recebpl of & check, money ardar, or samps
tn cover the cosf.  Postage b E.rcpl.’d.
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ACCURATE

Screw Machine
PRODUCTS

‘ MANUFACTURERS:
EIECTED seriw  mmachine

pn:u|unh- (RE TR |||.-|.':'|'|I.=lr!l.|
producizen cost.  Save time,
trouble and moncy with guer-
atboed wovnrale serew  mbeliioe

New and Improved

L& The Lisssl
Hiyles Im Quialily
Eigyaved snd  Appsnre
Bisdy fAnr aliir wl
oo m pddaisn thi
Daliwary in Lowpal
Amy Price

18,

amiiiy,

7

FULLY PROTECTED BY
PATENTS

L) -
Read'em
Bindl'ngﬁ:mim

Moda by the Originaters of High
Grads Eangraeed Tersmlals

THE MARSHALL-GERKEN CO,
Taledo, Ohia,

products,  Whers required, our |

Brown and Shoarpe equipped
!|[|.|.r11 cai form eul m ]_lurl. for m
oondensar, jock, swich, ete, |
with a georanteed acenracy o |
[ T T Ll 1

Escimuzes: gladly guoted-—

kindly - submit - somple,  bloe
prints. or eilker specifications,
Wo have dose precision work
lor radi manufsciomems cvery-
where in the Uniied Siate.

Avowrats  Seeeie Mookine  Prodinets

COLUMBIA
Metal Produocts Co,
fecurmle Scrow Mochime Producs
370G East (thin Street

Brown and Sharpe

EQUIPMENT

MANUFACTURERS SPECIFY
STASCO RHEOSTATS

Spip desit/

Permanent Contact Guaranteed

Civer betdar remilis with &l fypes ol
tubinm. looss wii pansl.
A stlmmidfically errick laharakody
ingfrument  wesd by manmbfaciurars
dnil FaginErre—a Feal e v EEeT

Map wv sondd pow Bookepr snd (e ibet drdes msiies P

SHEFFIELD TRIMMING
& STAMPING CORP.
21 Centre 51.  NEW YORK CITY
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Tt et fuogoss of s oind B the workd has wockeed iy snad night dloee Sepeember

This was the Greatest
Formica Year!

OR years Formica has supplied more radio manufacturers with
panels, strips, ‘winding tubes, and washers than any other
maker  of radio insulstion,
This year the list of companies aupplied by Formica was extended
by the addition of many ather leaders in the imdustry
These makers consistently test every new offering in the way of
Insulation=—and always decide that Formics Anizh, Formica uni-
formity, Formica insulating quality, Formica service, and deliverics
are the best that are available,
Formica panels provide an absolutely permanent front for & radio
set—one that will not discolor, warp, crage; check or in any way
change. They are a mark of genuine guality in any instrument

Four beautifu] finlshes: Walnut, Mabogany, Gloss and Dull Black
Write for booklet

THE FORMICA INSULATION COMPANY

1652 Spring Grove Avenue, Cincinnati. Obio

SBales DMans

.I I:-|||.- DOlilsgn, I'l.l. safin, Cubm 'l'| Milsslon B Ban Feancisea
Victora St Farpan Tl
:lﬂ-. arig, Canpds iy Dbin Bhy . Talixdn, Ois
TRCE Sarund Awve. Missespodis 118 Physioiis | g, Mo flpres
¥ l=n Cean
AE. Pl Awe, Fistsbagy, Pa LELD Arih Bi. Philsdsiphis. Pu Whitney Camreal Bl M
§ ‘Beacon RE, Hosion, B Tid Tizle HMG, te=crs, Mil Srisan Lk

Made from Anhydrous Bakelite Resims
SHEETS TUBES RODS




Sell Amertrans
For Replacement/

All sets need the most
from audio amplihcation
fa l__1i\'r: the best af loud
speaker performance
AmerTrans assure the
]11|}.|:r that the audio side
of his receiver is right

1'llE'llLt[I Fouema -it'l[ ."'I.JIII'-F
Trans Yo e HE"”II:HE np-
precintion of the highest
tr|_'||:y5:|'|:|rrr|¢_=r 1r;|:|;it:,-'. 1!‘|
new dmls Gr s A I‘r.'|.!||.F|.{E'-
ment, ."".rm'rTrﬁl'l-F: dE"'i"'L‘T
1!11: mnsl '.'J_rll.:ll:ll.l_' |.'|.!'!|-I'J ciar-
'ir_'|.' E?-’n'rl. avidin .|'1Tr'l!'.r|iE|C-:'!|
tiom.

Sull AsperTreons by the BEiF,

American  Transformer Co.
."|r-1-'n1'|-|. .‘"l J.

[:?:é::m o S e e e e

Iﬂi!%

DeJur Jr

COMMERCIA L

RHEOSTATS

Ceawinag Babaliia)
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Fhs Daflar W fie edly rhsorted fhei des |
Bl Nied I b= Flen aperi s fler B
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i 1
Tha werall i Wi
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arers NRMirivg pfelr parts W1 Ha sigin
Fray Wrile fur Frims gop Aospies

DeJUR PRODUCTS CO.
Lafayuity mad Besami D, Nes Yk

KURZ-KASCH
ARISTOCRAT

DIALS

AND

KNOBS

LEADERS IN THEIR LINE

Manufactiareis us tiem for their hegsiy
1 afls=psy [lrplssl nf Ualslibe — g
juEiy i Euaraniesl MO st seTEWs in
i i - fhd Daernis Sk Woshing «llm
nefge oz oem

Bzt Maillidegm wme fhiis Tan fady haadllag
apd . 1=cRg I'| : 1 umily. '|-|-'r.|I|I:r 1
simmgle: - The | T I|'| alarhd oo e s,
the dig] s ovor |-| e TTLT |; and the by
P L ] Al illsls mre Aplghed in =

il mrisres aies in
They mibisk bre gasd

wiuilh ek withs
irar e Surinoe

T=ac "-. K :- ...| ':u.'u L drr
..:I .."- : T ; |‘..IIP:I |l.-..ll @ .'
™ - i - e

THE KURZ - KASCH CO.

DAYTOMN, HIG




| tiabes. Tou'll marval at the select-

| ther come roaring i,

Improved !

HE lmproved Hislp Refiex for
Two Tobes will startle vou,
You won't belieee that such preat
valome can be gotten from Twa

vity and at the distant stations

The ]|:|L|.|I'1|I.'El.1 Rasla Beflex is the
mirst powerful clrewit so fae de-
vieeel | Never hefore has it been
possible fo do with fwo  tobes
what the Improved Rasin Reflex
can do, You will convines your-
gelf af that qedekly

The Improved Basln Beflex s eney
to build, very easy. The cam-
piele wiring dingrions eliminnte all
chunce of ENOg WTong, The four
RASLA units pictured malie re- ‘
dgiiits certnin

DAVIDSON RADIO CORD
222 Fulton S5t. N.Y.C.




Amsco Quality Parts

The standard af excallance
by which &l athers are
Jjudged, Used by many of
the h.d.l.ﬂl il manufacier-
ore - un well an by foremosi
radia esglnssrs. They ars
laboralory natrimen ks

] wlery  mwerpmAare
riw PR TR,

AMBCO PRODUCTS, Ine.,
418 Beooms Boes Hew Turk

"WIRIT

JAMES GOLDMARE COMPANY

I 92 md-mﬂtﬂtﬂi‘hﬁT

I
I !lu bus ht 'I'Ill- Jlﬂﬂl?-p' —
um:lﬁ' il Bese oy
mtions
|

- Agu- | (roldmark
1923 lenda Il::lI=I ; magi- !
factitrory an tha st bo

produse WIRIT, the newsr, botor
conductor for wiring redie ssts, alis
drawn g M, L Sieeper's specificationa,
W iRiT #Hﬂ. 18 tinnmsd wied uf sloctrodyiie
I'-I-rl5 af "I'Ill' fdme -Hm.:n nial Il::h:,::.hrmh
Hath musiifacturers and. seq builders
| will find the, with WIRIT, seta ean
be wired more meaily and in less time
‘

thai with any othes eu

WIRIT, per 108 fr. spoal. ... .. Dike
-'I'Hr-I-J Privas i Quamiiby fa
[ P TSY T - —

| JAMES GOLDMARK COMPANY
| 83-A Wareen St New York City

-ll - | |
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Protect

o] ll'llu dlssppaini-
meat, inmwre geiibng

Distance, Clarity
and Volume

.I;.:rl:.‘-:lnrl“ hach

FEATAnEes They will -
prove Fous &8
i are  @n ke

o merl a8l inllaklE  Feidie
mare,  Baiid (BT g
parenl suEile i, Wakdy Baik
FUETEA B

ELE.CTRAD
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You kaow low the B
i L's love 1o show
aff dliclr (actory-anide
pes, mrdl the  periec
liom of ERcoscE chEy ve
ilew e apdain
gtheir imilurem on the

El  mights  whed
shey promissd =
e E Thuihﬂ
Ii'n wromar ) the way

cin fumm il
=18

Bt adyuns cia kpna
a e I nodsbag

Ea =0 roud  Ehoiid
Thet ¥ MES Wha
Bay & righi - wwall

Gif his chest 3@ the
ane whix hullk bis gur-
B himsel.  That's
prmectkng v ik
mboui, snd there n the
rEwl hin of wilac 11
Fau llke = dpireis =
e, Poa an wall
Esve ofl Ehe anjoy:
pebid Kherw b6 B Tl
—hnild g g} pourset,
Yo will Bl 1hat Fii
s&E hendle & recelyer
Hwr mwore akillbadbe &
ko - algur
rom Ehe fonide mus—
ifd when fhe B S
L' wmiart  gowslping
whoat wie-arts
(M Bave paiaetking
wial it} them abuouit
thi gl Pos i
yoarmsil,
i bowt goiif ety eb
maka your mwm owfit
dan't  warty alui
that. The M. B Bissper
B T yumr guc-
PEul  Insuranes, | foe

with plnur:
Fl.ﬂrll l'llml
ingi; photographa, Il‘."
detailed lastrursines.

Same [lustrations from the

RADIO SET-BUILDERS
BOOK

By M. B. SLEEPER

= The sewm described in this Book
What tﬂ Bulld wesg chasen from  the various
types whicly have been shown in Radio Englneerting Magasine, amd
are the anes on whick we have had the most favorable comments.
They are the RB.D-X, a ane-tube reflex, the MNoloss two-tube regen-
erative, tse new desdgn Acme Reflex with foor tubes, and the puper-
sensitive Browning-Litake {pur-tube set.

How toBwmld It B o rte s

with clear photographe, picture
wiring diagrams, scale drawings. and step-hy-atep aspembly Instoae-
tione. It fa alsa possible to get full-size panel patberns for thess
outfits H you want theme A special chaper gives In plctares all
information abeut the panels and their preparation.

Al the seis described are made of
Parts Reguired: o s ro ta b
tain from your local radio dtore.  ¥Wou don't need specisl apparatas
to imake wp the setd, or a michine shop to sssemble them—{uost
the simple tools which yau probably have in your home cight now.—
Cerminly, vou can build your owm set,

SEND J5e IN STAMPE for THIS NEW BOOE

M. B. SLEEPER, Incorporated

A-52 Vanderbilt Avenue

Tochnionl Pullisher
New York City
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(Gets DX—
SLOW

MOTION

EMEMEEY how the " slaw
trusiion ™ pierare helped vou

pei ihinilla ihai wers wnnooced
i il gl rumnmg’

[EREET T TSI A —
Tz k] o il pire LTRIVER
MIEH halpi pias bl deyrni o sin-
tiaci thar s wiied iF sewerhing'
ook mith tha il goew sdrass.
PTEELE N e el iy
=tih many & 1:[;.'-?-::”"-1
which maaraly dupdicars i

eliihe ohuilos HL-I.:H-r nlnll-l:r-u:'.rl.r:

Wil ire vyl s = ghes o on,”
thy BTN INIEN @ s the
IR Kl wad o - L

Than's whig bi'e wiak
o o fvmn |yl r3-ger dunem
reEocy mid Bringing ihen = o ess-
By guidly, dlde gind lend. Proesss
ourw i 8 ieml gie e ey T
wunh wirh BTN FRNMTER S o ghn |
At pour deibi™s 8¢ wrmi pempae =n
wenipl o gisdilidir prwe ] Mumer e
o danlsi n B

Blsbnguny Kepli gisd
Carkl-peaind dial .50

Mk g and Silees
plwied diadl . . .., E1.25

dabeterri sl Thewinen: Wems inr i mnin

WALBERT MFE OO
U Weghiwosd Aowm, Chicigs, M

.cru-lqi'aiat:n'm Tuning Comfrol

| e

111k

FANS EVERYWHERE

Are Replacing
Their Coils With

EASTERN

Low-Loss Couplers

THE IDEAL TUNER!

This cnil, for the samlorl 3 cleenls
bimet, la reploced mmoerooy other cosls
amad i every cuse o Emoceaes] the e
prilis GE: thie pet I distance range, selei
owity mml increnssd volume feceplion

Lne lan woikes—"Seoreral ul nag rdenls
have purchkased] PR fanl atiEp sssing mins
CEASTERN  LINW-LUSS l'l||'|"r?éi anil
have feplacml Uie pafeey wlich ihey bad o
bckr wely — They are vty eidhudiskis
prer e imprerm] goedar oend evlecriviiy.

Yery ruly peam
[Sgie]) “H. I ATGHE Detess; Slieh”™

T test tukee F |__|||||r_\,.r ;,|_-i|||¢ .:rd.ll.‘.!."u:
colls when as EASTERN 14 W-LOSS
COUFLER. acclaimed ||r|.' railin editors
as e best LOW-LOSS COIL wet
diesignenl, can be had ot no greater post
Hrgedcand Tyke, 2H) fe GH) Melers, 5h
Ehori Waww | Ve, N.FxN Métern, 55

Eariern LowsLods Croplers  are  ex-
tremely  efficient in the lellowmg clr-
winits 2

Superdyne i SR GARORRE ]
Harleness 4000
Turml BH.OF._ ..., (St ol J) B6I0
Reberts Eoowledmt .o... .0 ER D

At your dealers or sent poakpaid.

EASTERN COIL CORP.

12 Warren Strest; Mew York




New National Redenaformer
Wins Enthusiastic Approval o/
Bostons Radio Editors
Unanimous Adreement

Only
Sheer
Merit

Cuall hove e kel

sach weanbmous mp
|-|.|.I- g Fromem piidlin

r I: ‘».';,'I|-f'l‘-.'|.|
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kit ol highest et
OyENEY It smak
& woinderful an
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E maly i
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Price §£22.00

Semi Tar
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Tunes the Grid
—Assuring

= & You Faultless

Fiag Emndard R'EI:B'PEI:IL'I.'I.

Cipndetisora

DU can "hig'' your FIL-KLEAK fust

w3 ol % your ciher jening e Yoo
willl Fwi siabioes u owesr bhesrd heboee
Wom will clesr up o tian on nearhy Teosd-
cpwiemn ard incranee wolumes of weak, Eatas
wlatbgris mnd pei them wiih ool cladiy.
Yiau fieldl FIL-K{O-LEAK fexistancy in
panic terms of i magshm through & pesp
hobe i vhe ganel  [17'E slee eguipped iny Bage-
baard mountisg ) Heslgtinca slemeng is cen-
stEnt and scrurmis, and i oo afecied hy
armzspheris pendicions, wanr wr jarring.
Every FIL-HO-1EAK s remesd s b

erfech ilettnially and mechinlcilly, s o

mriiitminly I:IE‘IIM uvgr the spewming
range for wll ruhee 1Eu & mapntemy},  Thig
exlitracion iy dophdy chechad | Benil Ju wieme
o] o BT3RS dor Wermiuee o Imgroved
TR

DX lastrument Co., Harrishurg, Pa.

FiKO-LEAK

SCIENTIFICALLY CORRECT
Variable Grid Leak
Individunlly Calibrated
In Megohms

You Can’t Buy It—

but if you are the least bit handy
with tools, you can build an amax.
ing Telos get yoursell in a single
aftermoon.

The hasic goodness of Telon design i
the pame az it has lseen Tor theee venrs.
Hiag THIW, Telos pxeellenee ]uu.-l'_u_-t'n
extended 1o include theee stages of tomed
R F. aoml super-imposeld [ reAexed )
restetnnce-couped- A, F, as well,

The new Telas KIT opens w8 world
of  fascmating possibilbities  in radio
You can build o 5, &6 or 5 tube set, and
eunt it all on dry cells! Tt will eost you
lesi to run than any other set of like
power |

Yo cam miroduce & crystal deiector i
desired ! Yoo con use transformer A, F,
if you prefer.  Bil o 'miatter what comie
binstion you select, you will find clear,
urnigtakable instructions in the book
that comes with every Telos KIT, and
you- will accomplish  resalts you never
theaiprhit peasible belore]

Fill put the coupan now, Get your. dopy of
the mew, ‘penerinady (Mastrated bookdet, = The
KIT of  a  Thooses]
Possibilities.®  [i's fres,
bt - gl edition  is
Hisiied 10 thoss who
are geonimely inberested
in miperingive  radio
Tieceptiog |

Dl Jones. Ras.,
ﬁmlir: 29 w-:]r Flaca.

Hew Turk, M. ¥.

Eandf me st onca yoar ookl ~The EIT
ul i Theusesed Pesnilellioe™

|
|
1
|
B o i - ha A i B b R e |
i
]



“ Every Tube Blown
Out Again™

— Ever Happen to You!?

H?

foreses when it
will occur—loose  connes
Frmin litt of '-|li-e'.'|:|. |.Ei|'.-|'-'.r|g
e river=——and thera's all five
tubes gone in a flash! Not ooly
meney legs bot the  evening

jiasbed,

These Costly Accidents

Can be Prevenied
Yo ReanT-Hio on your et prees
permInel  protection
for oy nowbes of ples Jost
metall ot and forpet #

Not Additional Apparatus

mkes the piageo of
[l GF rwitch,
Foet miiy set and hem
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v thot there fn something wrong
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MORE
MONEY ?
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for ¥ou
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4 gad mumtenoeee work? L
o, have yenrrssd] officadly regin-
tered im the [ snd M Begiir
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kncw that you are iaing  this
work

two ol 0
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liseeid i Oye
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tham whal wou are paxl for a
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Zand vour reglEtnition to
L ani 3. Eephiry

M. B. SLEEPER, Inc.
&53 Vendechilh Ave, New York Chy
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Guaranteed
Radio Products

Sanalarrd il Tmiighrrmros
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AMPLIFYIMG THAMSFORMERS
Largest Selling Transformers in the Warld

———
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AMERICAN BRAND
CONDENSER
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For Sale
Everyuhiere

AMERICAN BRAND CORPORATION
B WIEST PARE ET HEWARK. M. J
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Special Construction Kits
Browning-Drake 199

The sutstanling suwresis of ihiy smson (8 the Browning-Draks
eecedver. Witk the sharpues of monal ILF. omd the semstivennss
of segeneration, di surpsses o oeesnls mos seven aml eight-
b st The Bmwninglimke 19 aperstes abonl twe menths
on o aet af dey rells, hecsnse it gses foor UV-199 ar G390 mhes,
B hatteriew Inpt indefimitely, making this soifil exiremoely e on -
o, Thea receiving tange & on Buniadd l-lu'.i'h.-rl' |& almisst umlisiied
Thae B-TH* canstruerlon kit costaing every item requiced e Touikd
the se1, Ineluding panels dreilled and engraveldl. Type 7000 1B-F5
Kbt Ennplbele o) e s s e I Y R 54,00

Browning-Ihrake 201-A

e Brewning-Iirake 200A wm 5 the amiie for the mam whe
wiishs 1o besr evervibhdog that's In the air. [ 0 destned for
wne VIS aud three UVILA fabes, workimg frem m Gval
storuge  butlery. For sessitiveness, Droedom from  sscillogion:,
vase of faning, snd ptiactiveness of appesrnnes, the Brawning:
I hnlee Fa 1||:|l|:|r||nl|.-l.1:'|. Rimen il |1.l.|||'ll- e dralled @i emgraviil,
the vati can lso assemhlold swith e olmplest posls.  Heild ilie
Wrawninglvaks snd youll disover new tldngs obso codia seta
Tape G600 LTV DA kir, comglete. o000 L

Parts for Set Builders

In 5‘p|'1‘_|r:- aof the extreme |-|||||l'l.u|;l*_ DTTRBANT 18 one of

the few compioniés that ean I-ll:l] thie p_!.-l*n'uim' PP |
Browning-Drake regenaflormer units made by the Netional
Company. This is an example of the unusual mail order

servien thei DDUHREANT can give vou
Postage is paid by DURRANT, but no responsibility for

safe delivery is assumed unless ten eents extra is remitted
1o cover the cost of registry.

DURRANT RADIO, Ltd.

T-52 Vanderbilt Avenue New York City

3
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Browning-Drake 199
lenmtinued from poge 79/

on the jack and 63 the eecond lup on the
30V binding post. Connect 64 10 65.
G4 i8 the spring contact i the jack and
65 the P conter on e socket. Con-
neck (6t 6F, 0015 & connection 4n wite
fl te 6, and & the secomd lug on the
fotward Amperite spring. Connect F
st of the Jeft kand transformer to the
wire from 62 o 63 by o short lead put
thro i fesle in the tale panel

This ecompleies the wirmng of the
Broswning-Thake 199 receiver.
'l""lil'hl When the se is :'l:'irl_l,' o -
mlis

stall, pant om the A lisktery first

PRSI o pletare witing dingram

shiws v the eonmectinns  shoalid Lo
e, Iiher 4 volts o 6 volis can b
werd for the A bawery, ad the Theostnts
mre ol '\-l.l!n'll.'il.'II:|_l. high resistance 1o ake

cirre ol It s the Amperite conlrals (he
K. F. pmplifer curment  astomatically
[tizert il tubusd oo see that they Bpght

properly.  Then put on the 445 vk
tmitery. I cverything  weems . o0 Le
Ll ]':. ELER i walts 0 B hnttery wefirss

the —B aod <4 90V binding psts
bring off a tap at 45 volts 1o the -5
V¥ hinding post.  Light the flaments
and plug in the telephones or lodd speak
er. This should give s i elick, 1
the chck i not clear, the plate cirouic 1=
open.  You may find that the brilliancy
nf the fituments will change slightly whity
the B battery |s connected bnt this does
not affect the operntion of the set,

At the Daren laboratory we find it
very convenient to use the new Bodden
battéry cable for the A and B hatteries
with the C battery moonted in  the
cinbimel.

The antenna should be 4 single wire
20 to 100 fi. Jong from the st to the
tar end.  An bdoor antenna is qoite
satisfpctory, made with annanclator wire
of Talking Tape ton aroansd the wall
The ground connection nnt be made 1o
. water pips which his water {n i
il Limes.

Set the tickler coil at rght angles
the muin winding and revolve the left
hand eondenser slowly while the athes
iy turned back and forth.  As soon as .o
sinbon oomees 0, get nocorate wedling
with the disls and iscrense ther  wnrlagimee
b torning the tickder onfl

T



A CURVE

That Means Something

An amplification curve has no definite
stpmificance unless it n.’|;|a-|1|‘:5 to a por-
ticilar tranalormer hat's why the
curve of ‘vach TWO-TEN (long wave)
prel each TWO-ELEVEN (Giter) ia
plotted in the S5-M hboratory. That's
wity the curve goes on the tag attached
ta each instrument —to show the peak
— the side-bands passed — amplifcation
experted —to climinate pnesswork — o
supply you with definite dam.  Imsist
o the individoal eurve-shesr, I ap-
lbes to odily ohe fransformer — the onpe
wort by

FENL LENITH, i M T
=M TWO.TEN ami TWO-ELEVEN Long Wave
M Long Wavs Tranileemen hive hoen prmreen by Trasslemsn pid PlHer are I|u||r\.||n\j 16 matechied sz
n? I-'I:-pzllm terts o ba the mow efiilear sver ol cin TWEOSELEVEN, ;... wen. mi three TWC
il E  Lper-im ne glrolin.  Hodsed i TENZ; with mfrvidyal empiioaiion corvon dor eack
l'lll-r!r lJ-n-nm- [TEE hedl &k 060 meizee.  Prce (eschi .. oo

Cirsulara on all B-M peoducts will ™ sl wpsn ielsipl of akaiip

Silver-Marshall.inc.

110 Eo. Wabash Awve. CHICAGTY

MULTIPLE CONDENSERS

LICENSED UNDER HOGAN PATENT D0ld4082

INSULATED WITH PYREX
OR CORANTLM

OF EXTREME PRECISION FOR

SINGLE CONTROL CIRCUITS

ALL CAPACITIES

General Instrument Corp.

Manufacturers o Lakboratery Equipment
423 Broome Strect New York City

i
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Dominating  Accuratune Features
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WILL THIS
HAPPEN
TO YOU?

TEYTAY A, SOHRE, 35 Man-

¥ hattan Avenne, lersey Gy,
M. ). wrome us: “Enclosed nre
two  dullare for which  plosss
ped mie & Konihla tube pre-
tectar nnd extend my snbserips
tion o Hadin Engioeering for
ohi VEar,

“IT T hod seist the in & werk
sianer, | would have saved miv-
eelfl ElOAM for loast’ Suoday |1
llew ot [oor fokbes which was
a miee blew me me amil omey
pockeibonk.

o alter the borse ds atolen |
boek the stable as the saving
g, Swend this tube protector
ot veur earlies] convenienca eo
1 var pub it in my' st before
minre fules i Al Thi-iF

ghoate,™

I'hem Beamt-liln Aube e nbecinr il I'l‘llll alisnlaiels profocis the tabes [rem
lsurndng wmk when Tl 18 hqll.r'r_'! is wrrademially canmeclad 1o the Blo@iei.
It dows nat aleet ihe speration af the sl as its normal resistonce is only
a fevw ohinsa, jmmping insiencly. to W glime when the B Battery o pol oo
ple Glimemis. Mo omanges in the wiring are nesded. . Fridedts ane to tem
melien ol amy rype.

A Kanldds |s ol [rew wilh eyers wear's suliscraplinn sr elemsinn be
RAD ENGINERRING, Send 3200 witlh vomr npnse pisd adiliress

IMPORTANT: b snler 1= gel & Niee Wenidsla, vsur Jelier anwmsl he
pdiliressed 1o the Tuhe Insurinee Degiarmen

M. B. SLEEPER, Inec.

Technicel  Publisher
ASE Vaoderbilt Avenue Mew York Uity



MESTOR
BEND-RITE
¥

RAKELITE
RHEDSTATS
Mudie, B1.00 I T |
Yarmler, §1.09 — & : — |l 5
3 Ghm, §1.ES

== Daflaily aceden, pers |
HARKELITE | = TE&E  owe  and
TACKS | Hrulghl  whs  Trew =
| il b pada| e
= WHUF & A1 ereris In
.u.. mp,.w
Toe NERTOA
ENE-HiFE WiNEg
HLANCTy el

ln &% 3
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Wirite now for descriptive [iferature.

CONSOLIDATED INSTRUMENT COMPANY OF AMERICA, INC.
41 Eaxi 42nd Street, Neow York

rThe Latest Achievement inl

Audio Amplification

D-l:rmlinlhl:u: rmhin |:llrnrrl—1!1]l wraf rummant
bng besn designed for you. I s an achievement
ol which the I.t':ll.nuul'_ﬂ AEgIROEEs are ]ull.l]l quﬂ;
i as an malFument which merits the sdmirstion of
trained radic =nrs,

High mnd low notes are amplifed svenly over
the whole sudia Tlsige =0 tha inlt'ru.mqlr.l‘.nl mr
yocal lmmes are reproduced  individually or i
chanhimation with s npolureiness which dalights
the most crtdeal rdsn liatener,

Seldom b more than one tranaformer necssary
tn opernie & loed spealker with gesod valume.

I you want the best there b & traneformer
desigrn, the type 285 ahauld be your choice,

T ype, rai

. fak far th by &
Price 57X At all Relishia Radis Daslirs.

GENERAL EADIO Co
l CAMBRIDGE, MASS, ’

Pl



L LT E | Liwmads | | Crompirative valtags am.
:_- q_ f Begal S | I phifid el ron Cwfeed dFam
I ' x| | I ey s by e Saedvie
1 e - e ] -.-*-l ! EnfemeEriing ang FAeswding
T - i O e i mgpr Compamy ol BWash
g il i sty el | wngton D C
LE 1 E ] L | _J—;!__'_ =
= ! +l g b—t

| The Chart
- tells the story

High amplificaimn peer enlireond of ssund frequencies
Undisteried reproductiaon ab sl fregeencies, with fic one
high peal of amplification &F ang peint ol the band.
Byass grounded cawe. with spatin nickbe Nisksh - Hailo
1 e b Looniion of binding ddets peamil abore leass

The beties clagn déalers carry Peoeni Huilin Essiemilals
Send Mot complers catatng

PACENT ELECTRIC COMPANY, Inc,
31 Seventh Avenue, New York City

Washingtnn  Minnespolis  Boston  San Franciss
Chiciga Birmingham  Philsdelphis = S Lowls

RADIO EESENTIALS Eluffals Jacksanviiie Dearoid

{1 DONT _IMPROVISE ~ PACENTIZE 1{ }]
three jacks in one

HATEVER the circuit, TRI-JACK does the trick! Single
open. single closed, double closed—TRI-TACK is the
best bet foi any of these jack duties, TRI-JACK i three

jacks in one, Other TRI-JACK Fentures are super-compactness,
practically. zero capacity,
bakelite body, nnd solder-
less connections. Fita any

standard plog. g
B0c at all good dealers, who alss - ’
sull ami recommmend B, M. 5. Fan- ]
pall Jacks {8 dypen), TRI.COIL ...\ i 1 M
| g
r' | |

($2) and TRILPLUG (T80) ‘ i

BECQIE METAL STAMDING Gpp




At Last! Toroidal Radm Frequency
Transformer

NE “#agkml e Gendd sl & el

sndf ol ceprecees @ e R S0 bieod  medle
fragisae s ampllnim. To S dleermeinabng Baliv
Fan win damild e poesi @ s e Som
Al Glandeiml F Seancs aplailehry, pEssehlir, el
s e HEAMIT TURTIML TR&NEHIIMERS
will whim & Seolilon. The sfe delased. e
EEEERLE miifa [ETE 5 ] LenislEries Eitreraie
procipls. silieg peaidlr o s SSclesrd of sar
[Ty

THE SUMMIY TuROAL TEAMSFOHRMINIE s
mssl b osmacily il svmr inanbes s s 000 e
Freeemy snlle—ihar Guer the oooe medle azxl am

sl halurwes] amd el reutralasd  Thars e o IHigirmim ard renples et Y s dslembly of
wiir Aekin Srabages, e mEn ey Sed] Park. G Hia Flry-Trds o Herins el == oscn o
pme=ieg L epperitsealer el pedie pe Bailde o sl iressisrmen. The lesiosr e Exlip ss (el F
ot mpmaian elifml GreiEe o eoeeliis Thes fa fo=ors chess namwuiom) il ewranm o Sl
ew dlzibmind rapuely and Sow lme phe thid sl 1 ey & fliesl s diek will 80 &l =l oo
Alilasse and prear pemible il Ay ker w1 oF lke sl

List Price (et of These Matest Uit 810,060

Tarritery Cprm o Dicnibueors mnd Jobdors

SUMMIT RADIO MANUFACTURING ()., Ine.
JEL Bromd Strest dhapi. 20 Newarl, New Jursey

PUDLIN SCIENTIFIC RESISTANCE

WILL STAND THESE TESTS

1%t s Puiilip FEesisinocs im s plass of waisy for any lengtli &l iime. oF
st fa o8 lhewdi jssi 6f 100 Falkrenhsii,  Thon sompmie wstih any grid
lmakh nin (hE marhe

i !-ulntun-r rlememis are super-imprsgaaisd—omr own lshornaney develspmeni.  Endesaeid
afMplally by leadlag Lniversitles snd Euperrs phraogeesin the workid

Heauiilel Meial and Class Caobines lissisksd 60 [Teal rrn il [obdees TREI
willi swary puidoliase @l F8d Qi Leubhs

Ermd v Onir Neniddanor Sedilidel

PUDLIN ENGINEERING CO.,

g1 Sevaith Ave, Mew Tark Lty
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“What a Difference

The Hammarlund
Makes!"”

L= < H— T e eI B

Seutioms . you  pever  heand  hefoee-
wimderiul - volmme—ylensing  clarip—
L reeidaitt tign  inferierenoe—ure  1he

pdvantages the e mndel MO Ham-

o 5. sl inarhieel  Condenser - beinps
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Modal “C" N

fhenght mit
A camacities: platm and vetsnler
By ibe hetter radin ‘dealera.

Wrde for Derprsptime Folder

HAMMARLURD MANUFACTURING O,
E04ATH West 13rd Sirest New Yark

Zald
8 Points of Superiority
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VARIABLE
GRID LEAKS

HIGH RESISTANCES

b .
Ngndimg Padinfs Seniliag

OYALTY WVariable Grid Leaks wame resistance. The lever cannot

will clear up those distant sta-
tiona for you, You will never realize
what your set can really do in the way
of digtance and clarity unfil you nse
the ROYALTY!
ROYALTY Variable Grid Leaks are
nop-microphonic, The resistance i
variable by minute progressive steps;
ihe same dial setting always gives the

scrape away the resistance because
the contact is metal on metal
ROYALTY WVariable High Resist.
ances are identical in appearance and
construction with ROYALTY Varl-
able Grid Leaks., They embody the
same exclusive [eatures. (Type B,
£,500 to 100,000 ohms; Type G, 500 to
goren ohme)  Ask your dealer!

| W alen minke bhy Gipn Mo maranleed Fload Grdd Fash, fh 'n:.?:m
a i

Fiemil  drdd  Louls, s

ovets O

|'].i I'l'lﬂl.

1 Phe Game Brosid atidl

Jl'q!ru-

TroN

rewl, Mow Ity




METRO

RADIO PRODUCTS

METRO KEELOE SWITCH
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METRO ELECTRIC MFG. CO.
121 Prince B, Mew York Ciy

B o in el wiE s dlawl
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A practical solution to

the "B"” Battery Problem

Mow you can get “B" Battery
current direct from. your elee-
trie Hght socleet—without in-
terieremce—and at the trifling
cost of less than one-fifth of
o ocent per hoor,

Chrow away your “B" Bat-
teries—install o Kellogg
Trans-B-farmer and your el
will operate ot maxinum
effichency all.of the time, You
will also get these definite
resstilim

1. Improved reception.
3, Heduesd np:-ralinﬂ B

penses
3 Incressed DX possibili-
ties
4 Improved appearance.
Developed. perfected and
guaranteed by the Kellogg
switchboned  and  Supply

Company, 1060 West Adam
]:"-?T?u!- Chicago, TIl. ]

Dealerj——rmife for unmuwrual
trade proparilian,

KELLOGG

Trans-B-former
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Perf&ct Control With

FAMOUS
Dials and Rheostats

GENUINE BAKELITE
FAMipL® IHals @ail Hheselsls maks @ rasyp Lai

wlinin Lhei perfeel rasirud & nessssary e dls
B ire egeldnm

FAMOUS ENEOQETATE
Ribenilfeully designed and

muards iy siilisl rRidbks sk
mnn, FAME Kheealbls cu-
alile Tan i@ eunir]  peilerily
the yusr@ul flew Lo the Alnkdssne
il pasHHaln perfrel  esataet
uider @il |r|III|||IIH Aigiifs letsl prsmbia will
any fppE falie

FAMOUS SUPER GRIP DIALS

The super grip nilews he FAMOTE disl
biw retaded alewly fgad omssily . Ssedring shary

lupliig med porienl sndral,  Jost he dial for
Mgling #eranl stnlinns.  Jlads 8 oo, (hefes
aWil Femr lich sloes

EBISTHINUTUNE WANTIEE
Lmssll Terrilary Dpee—TWelts for Fregeealilsi.

Products, 33 Grand St., New York

Most compne
Switrh an the mar
ket, “OFF sl DN"
Mame  Plate  aned
Puinter elearly in-
diete posidon  at
ol temes,

“IMP”

N E W

CARTER

BATTERY

SWITCH

itez Bode mwEml
ing. Chparstes by
Isirsidng, — juind [ke
finib
mutrhes yowr ebner
Krobs and Disla
CAHTER quafiy.
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Write  for Bi
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\ Aerial Mast

H All Steel Construction
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sts{ViNg of tranerstiving Ll
flidd b8 padnesd bark i s
Tnenlilisl - swmpdeie sk L]
wered] wesl iy wlies aiil gn
vomteml mimbend paliey. Yoil
Swen nin exizzs b by, We qie
th= Ermpghi a0’ mmast Bim an'
mist Bas. 64" magk Bgx.  Mall

the gk fof fisrminss wwl
larie peefiiiioml] liligsarim fruppds
iy

5. W. HULL & CO,
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k REH COUPON
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| PAWOOD CIRCLE
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POSTER'S PERFECTPANELS

THE RECOLMI|ZED STANDARD

EnGrRAVING-MACHINING

| RADIO PAMNELS

| L1 USTERS Pecfect  Panels™

ls more than a slogan. I8
i N ] mn‘"i&rﬂ izt MOSTER
| today ampplies panels th maSnD-
Toorurers of netienal regiigateoi
Tha POSTER glant & tha larg:
et orjamipetion o the ooustry
deveied explusively tw the me
chimng and l.'nlr:n.:l:[ ol radis
panels.  What the POSTER
plant biae learmed from yemrs al
paes] epecinlization it s resdy
to put at yomr dispnéal. Writs
mnl

POSTER&CO.IE.

2628 BARCLAY ST NY. TEL.CORT. 49656

| WHOLESALE ONLY




[>.M REGISTRY

The mes whoss mames oz lsted bolow am prepared 1o handle all emeigenoy work, toke
cara ol lbatteries, and replace wbes.  Their chargs s $1.90 per hous, not jneluding
t.--.--'ll-m,' tlms Exeupt Lo wriartial distances
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A RECISTRY OF RADID [NSTALLATION and MAINTENANCE SERVICE MEN WHO
PETALL, MAINTAIN, and REFAIR RADIO EQUIPKHENT
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Insist on CARDWELLS

The first “low-loss™ condensers

CJ\EJ-:"I-"-".ELL mnvented the origi-
nal loer-loss condenser, usiog
migkal el plates and a grounded rotor
The plmae “low-los™ was in Tact
first applied to Cordwell Condenpery
by engincers Lo - distinguish  thess
haghly efficient cendenaers from the
wrdimary varietes

Cardiwell. Condetisers bave been
univernally adopied by radio editom,
experts; and professionale. Cardwells
hiwe become the standard of oom-
[EL L Lot 1]

Preformanies is the only rend tes
af & eondenstr, Ancd Cardwell Con-
densers ave presvved their superinrity
because of their scentiboully, correct

lemigti—amall areaof contact bebwein
tslntion and stator spports, rigid
three-point frume, permanent align
mienit, accurate sdimatment, ede

ouch detwily permit exceptiinal
distance records, smonth tuning fines
fram noise, and prevent changss i
empacity ab given settings

Lise Cordwell Condensers in all
recesvern, There's o Cardwell Gen-
denser for every requiremaont
seventy=six diffecent types. A post-
ord Brmge yot an o edueation e
condensers

Alken I Carelwall
Wunpfnrtrring Cerpenies
Rl Prospest St., Brooklyn, 5. Y,



Improve your set with an

ACME
low loss condenser

I F YOUWYE got a good set, make
it better with an Acme ' low-
et lass " Condenset.

eircuit 50 much that not only wiil
vour range be increased but your

fum won't be spoiied by interfer-

) (i} 1= 8
To keep intérference of all kinds

out of your headphones or loud- Wr:liu i far jh-page I_“-”'—'l’:
gpeaker, you must have & sharp Amplincation without Distor-
tuning system. tion,” containing many |IJ|a,F,T-!In15
and wseful hints on making & set
and getting the most out ol it
Encloge 1o cents in stamps

The Acme ™ lowest loss™ Lan
denser will sharpen your tuning

AOME APPARATLUS COAMPANY
Depi, HI

Combridge, Miss

$ Aud |
/)

o

Acmie fow fess renaenser
Peice 6,50

ACME

~for amplification




[RADIO TOOLS
of Technical Accuracy for the
Radio Set Builder, Engineer and Manufacturer

FABID MANMEFAEFUAENE

HAMMACHER, SCHLEMMER & Co., INC.
MEW YORK, SINCE 1848 4TH AVE. & 13TH STREET

—



