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CONSTRUCTION OF RADIO RECEIVING APPARATUS

By Tuw Lanomatony STAry
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o thin arikle lins besm eopstrscied
The Saintici may ba

Ih? presenting  the two designs
cmbodied [n thls arihde, we
do not wigh to pose as originators
of mew trpes of eppacutoe, and
nelther do we wish to mive thoe
impregsion that the apparatus we
bnve eanstrocted (& esperler o
noything on the market. Tho
londivg leducance presenis o
strtling fmprovetwnts in deslen
OF MUNETrUCTon and the receiving
trunsformer s just a good, sul-
stantial piece of apparatus that
an afdvanced amateor need not ba
ashrmed to comstroct and operate
What we hive sndeavors] ta
do, however, g thiz: Wo have
frleal (o ellminpte the Jdelects
principally mechinizal, that seem
Inherént In nmaterr apparitns;
we have attempled to prodocs 4
design plessing to the oyo, con-
venlen: and smosth in cpesation,
glmple and Inexpensive in con-
otroction, And of correct renpr-
tlong snd speciieations from the
radlo anapalnt
The slid “loose coupler” type of
reseiving transformer has long
been o favarttes for the very sim-
ple resson that it gives such unl-
voreal antisfaction. The wrlter
well remembers the sxperlence of
one af the best Enown manulic-

turesa of amatesr apparatus of
the better grade, For yeurs this
foncarn hod manofastored and
solidl great gnantitles of & certain
mmmipr—a cfanparatively stmple
receiving transformer with stiding
sontacts aud telescoplag prlmary
and gecomdnry, Troe, the work-
mansilp wad pxee lent—as it wis
on every number torned eut by
the evmpany—Dbat thers was noth-
Ing starting aboot that “loose
coupler™ to give It such n relgn
of papnlarite.  Towover, when
the mannfacturer tried to suhsti-
tute a petrfect wonler of g tuner,
with varlometér conpling and a
myrird of Instrument-switey eon-
ticts, olfering the new and (m-
oved device at the same fligure
8 that selees! far the plebalan
conpler, the trode appeared to re
echve the newoomer with indiffor-
ence and dombt.  After several
years of poshing wnd advertising,
the lrile funer had to be dscon-
tinned, relfnquishing the fAad to
& revival of the old-fashionad
conpler. It fg an actonl facl thet
the demnwd for the old favorite
was grenter, probably ot bosanss
ol Hs shople gopdness, than that
for the improved Instrumen:
which was really 1 much hetter
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Fig. 1. Haswiving tronslicmer w0 pleted

by, wvaloe eonsidered, than fts
encregsfal prodecessor,

Perhaps 1he resder will wonder
al Wils digresslon, IT & given
merely o justify the publication
ol the deslgn of o type (ot has
been deseribed muny, many times
n contemporary magizines. If
aur readerg conld bot ses  oor
nelels, torn thelr cantaet knools,
and Haten in to the gralfylog
resmlts obtained, this Justifcation
wonlil be unnecessary. Whatlever
adverse criticlam this article may
bring forth, the faet remnlng thet
thera are probably morc of these
simple rerelving transformers In
use, and In siccessful use, too,
than there are of aoy or all othee
types,

Tre ReceviNg Trimsgam

This transformer Las Instro-
ment gwiteh adinetment for soe
andary- Indactance and =Mding
contnct adfustment for (he el
maty. The constraction s such
thut no metal (sopperting rods)
5 used inslde either primary or
socandary windings, While the
deleterions  offect of metal o
secl cuses & perhaps open to
nneslian, we have avolded fis vse
A8 anpecessnry In our design.

The transforwer responds o
wavelengthe ns high as 280
meters without the Insding [ndwet-
anee. ‘This {8 believed to be the
“happy mediom' which feducss
obdectionable “Arsd mde™ to a
minimum and still affords g wave-
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lesgil of great uthity. The figare
guoted fs based upon the mse of
the lunstrument with the arerage
antenna of the ndvanced amatear,

The conatructior lnwvalves morme
sareful but mot necessarily diffi-
eult wood-working, A lathe s not
it ull necessary, althoogh it Is, &s
abwinys, desirable, If o jig saw is
svailnble, most of the terning
ein be avolded, The only real,
poodd exoias for o lethe in in
rarning the wioden heeds that ft
into the cirdbeard cylinders, aml
algo In winding the coylindera.

substitute for the lathe in bolh
turning anid winding operations is
an-ardinary polishing head that
e e parchised for o couple of
dallars. The dises bt b mamt-
ed on the taper thread aod n very
presentable Job of burnlig dowe
with the broken end of a flat file
helid om p- simgbe rest.

The jig saw, howeves, |8 on e
semtial, If ove of the foot-power
rarlety 18 not available, the hiind
fret saw frame will aoswer, al-
(hough lu vur experience there (s
omo camparizon between the two.

Figs 3. Deciving trossformer siowing dows! srrsngemeni for sthllag

‘fhie latter operation may cendlly
be. done, however, by momnting
the cylinders between cenlers on
f base board. Another effective

The wimdlwork had best be done
first of nll. Figs. 1, 2 end 3 will
glve & good fden of the appear-
ance and construction of the in
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Fig. 4. Loddiag ool completsd

cates, the secondary sopport 1a
gripped betweer nits and wash-
era on fhe thresded emds of tho
rods.

We are now ready [or the wind-
ing. The primory 5 wound di-
rectly npon a ecvdboard cylinder
Bl o, dinmweter and 74 o Jong
The winding iz No, 24 bars copper
wirg, The winding ia dona with
two wires wound in parailel and
then, after (e emis are eelolly
sooured by pusling through heles
In the cylinde:, and plogging
with wooden pegs, one wire mny
be nnwonnd, This will leave a
firm, nmt winding of hare copper
wire with each turn separated
from Its mefghber br the thick-
nesa of the wire. The winding
shonld be made about 5.4 in,
long, leaving 1% In. of space at

eifher el of the eylindsr when
the latter Is mounted in the waod-
en supports. Afice the windlog
iz finlshed, it should be given two
gEneraus conts of abellac, taking
care to se¢ thot the Aoid rons
down betwesn turns in onder that
they may be sealsd to the sor-
face of the cyilmder. The con-
tact pazh for each slider 1a to bo
grraped In the winding after the
shellne s guile Liasd md dry.
This operation, Loweder, poed Dot
be attempted untll the eylinder i3
monnted and the sliders are In
place on their rods.

The seeandary winding conslsts
of i single lhver of No. 258 8. 8 C.
mijgznet wire wound fo 18 sections
upen A cardbosrd oylinder 5 o
digmeter and 745 in long  The
winding amcunta 1o nsingle layer
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which Is wound In the falewing
manner; The wiading ia started
from ome end and contineed for
YW o, sl which polol tha hapd
£ulding the wira ls Jumped to n
distance which Ieaves & space of
nbout 1-16 In. between the finished
tiurn of the séction Just wound
sndd the heglnning of the next gee-
tion, Ar the psint where tha
“jump" i made a pin-lole s
punched [nto the ardborrd cylin-
der. Thoough this bole the tap
which lewds ‘o the contnel point
wil be made. This process is to
e contimmsd nntll 18 ssetions
have been wound, at which poiot
about Bl In of thé surface of
the cylinder will have been cor-
gred with the wire OCare muost
leée tuken to soe that the bholes
throngh which the tape are tdkm
are lu & Ting, which will, of courss,
be at the bottom of the eylinder
whes It ls mountsd on the eoo

ondary suppart.

There are o nuwber of wiys uf
securing the slik-coversd wire to
the cardtoard oyloder, bot the
bost method In our experience I8
first 1o cont the oylinder with twa
or threée spplications of ehellar
ellowing the varolsh 1o hecoms
“tacky” bofore placlng the wind
Ing. This msthod will firmy se
care ench urn to the cylinder,
and st the same time will ob.
vigte the necessity for shallacing
the sk after the winding s com-
plete.

Tha taps are mads with lengths
of slightly heavier bare copper

wirs pushid through the boles in
tho eylinder and soldered with a
very flop ¢apper, one to each
Of the “eross over” wires [Ciween
sections, These taps shoald be
long envogh to oxtond through
the % in, head to make contact
with the polnts opon which the
Inetrument ewltch boars. Each
tap I8 to bo coversd with & sleeve
of fue rubler tublDg 0 prevent
posslble short clronlts Inside the
cylinder.

Theé next cperation, befors go-
Ing farther with the taps, 15 to In-
sert the sscondary insido the pri-
mery after having wound heary
wiapplug poper around e pri-
mary untll it fits closdy into the
larger lobing. The secondary
support with s brass rods firmiy
secred to 1t §s then to be bronsht
np -t the woisden hesd of the
secordary and holes drilled for
the wood screws that secure Uie
secondary to the support. The
shrewd reader wil gl onee see
that this Insures securscy In g
sembling the component parts of
ihe transformer and preciodess the
possibdiity of uneven space e
tweesn primary aod secondary oyl
inders. When the screws have
been driven boows (e svcondary
miy be withdrawn and from this
point on the gecondary and s
supporting piece shoukl npet be
separabed.

The next aperation will be to
lay out the are of the clrele for
the contact points, of which there
are 13 The roding of the are on
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struipenl ‘The details and dimen

stons are given In Fig. 5. The
cholee of wood reats with the
individual, but we favor white
wood. The bhase, T4 in. wide and
18 In. Jomg, Is of T In. stock
and quite simple, The upright
pleces that snppost tha primary
are ench €14 in wide and T In
filgh, white the (hiclowess may be
% In, The plece to the right In
Fig. 8 iz cut out to recelve the
cnrdboanl eviiuder which |s 534
n. ouislie dameler. The lef-
hand ploce Is laft solld ond it
has meunted opon it & disc of
3% I, whitewoml tuvned to fit
the Insids of the cylinder. Tha
jntier should not bo [ermabnently
secoped In (s supperts antil after
the holes for the brass tubes in-
dleated v the drawing have been
drillel. This operation will be
deralled iater.

Tha next step will be to get out
ihe two dlscs for the secondary
e¥linder. COne of these 18 of %%
in. stock, while the other 1s of T4
b wienl.  They are, of course, 1o
it the Inside of the eylinder tight-
Iy. The Istter, as the drawiig lo-

* dlcates, 13 5 1o In oulside Jinm-

¢ter,  The internal dismetirs of
toth eyllnders wlll voary n trifle
with differont makes of card-
bonrd tubing, but It 15 of ltte
eongequence. ‘The thicker dise
may be permanently alfixed by
meane of glne and woadlsn pes,
tut the thinner dise must be Teft
removabie until alfler the windiog

is Anlshel and connsctons to the
contact points are nude.

Tle Croul sepport that holds
the sscondary tiay now be worked
out with the jig saw, and with
this the wosdwork preper k8 fo-
[shied. This ia the thne to do the
ginining snid rarnkhing. H these
fecorative operations are left un-
il later, the resulis will be rathér
unzatiafactory and the taskt di-
cult to perform. After the varnish
Is good and hard, 8o thet handling
will not Injure fhe finizh, the
worker may Iny out fhi centers
for drilling the two holes through
whiloh pris Lhe soppoerting beas
rods. These Loles are 4% In
pparl on centers and 1% o, up
frivm the bese. When the centers
have Boen marked and  pricked,
the front support may be placed
on two pleces which held the pri-
mury, anfd holes drilled theongh
all three whils they ame clampesl
together. This will insure align
ment of the holes, which is quite
essentinl 1o prevent Dinding when
the roda are telescoped inio the
tubes.  The holes In the second-
ary suppert may be % in, the
same s those in the ofher pleces,
for o trifte of logway Iz not ob-
jecticnable to permit of ensing up
on any Ml Ul may develop
when the apparatus 1s asssmbled.

Tha brazs tablng and the rods
fhat anter It may then be plrced.
and the whole arrangement ae
somhbled tempornrily o detormine
whether the work has been suc-
vessful. As the drowing lad!
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shape, and soldered Lo the bottow
of the slider.

Binding posts are not specilied,
Tor connectlon may be made di-
rectly to machine serowa In tha
emds of the slider rods i the case
of the primary, amd to small con-
pectlon blocks electrienlly cod-
nected with the brass jubes that
pags throagh the prinary sup-
porta, for the secordary.

Loaniso INDUCTANCE

The loading Indactance conslsts
of & cardboard eylider wound in
a single layer with Noo &4 8. B G
copper maguet wirein 11 sectiond
Each sectlon 18 tapped to a com-
toct pot in ope of the heads as
shown in the llosteatlon. Az ihe
cansEtenerion ie ldentieal with tha
of the recelving traneformer just
desoribed, In 0 far s mounting
the  cordbonrd cyvlinder, ete, =
eoucerned, we will not go lito o
lengthy explanstion of the con-
struction. All detalls sre given
very clearly in Fig, 5, and Fig. 4
shows well the appearance of the
finishad nstromment.

A few hints relative to the
sltamdand  prodocts used o (e
copstroction of both of these cobly
moy pot be pmiss, The Eiro-
ment switch vsed on each coil ias
& standoard product that may be
bonght in mlmast any large supply
hosse. The bulder is, however,
ndvised to discard the usaal braza
contact plece and substitote for IC
& plece of phosphor bronze sheet-
fog cut to the dimenslons shown

nt £ Filg b, aud Lent over at e
I 8o that the contact iz made
on the edge -ather than om the
Nat surfuce,

I'he vontact polois may bé o
dinnry  brasseapped uphelstery
tacks of ey woy b oval-legd
copper pivets.  The Ilniter nme
much to be prefereed, bt iloy are
more expeosive pod wore JUealt
fo dnatall.  If the rivels areé nsed,
Tewewrer, the hole theough which
the tap wire posses may be mode
epproximately tho same alee na
the shauk of the rivel In order
mat e Jatter may mike contaet
ge thi stud 18 dreiven bome,

If the upholstéry tacks are
nsed, the method of connacting
shown at 4 should be employed.
Thls ineores contact batwean the
wire and the brass hoad mthee
than with the steel shank of Lhe
tack.

The slmple form of conpection
bloek that we favor is shown ot B,
This s merely & short length of
L iIn. mpnare hrase rod asconred o
the instrument af the desined
paeint. Connection i made under
the heads of bress mochilne serews
1o nn obvious manmes,

The esrdboard eylivders for
bath recelving transformer aod
londing eoll mey be obtalned from
pivertisers in this magaeine, aod
the woodwork s best obtalmed
from & local mill which will cut
out the pleces (o size ol o very
rensonible feare,

At I 18 shown the msthod we
employ to secure the adjosting
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knob whlelh eardes the swiwh
making contect with the stods.
In the standand prodoct & thread-
ed shank {s permanent!y fastens]
to the oompositien knoob, The
obvions way of securing thiz
switch to the instruoment woph]
he maraly to place u lack-nut over
the Arst muot that goss on the
shank., This wethod, boweier, =
anrellable and unsatisfoctory.
Uonstant ose will frequently loos-
0 the nots after the instrument 8
entively gssenibled, and necdless
ghnoyants resalts theorelfrom. Wa
weed the slmple expedient of Jock-
Ing the fret oot with a drop of
solder after we hoad secored Jost
the tenslon wo desired Te make the
Enob turn with fresdom but with-
out unplessant loodeness.

The Technical Adeiser 18 at the
digposal of readers who regulre
pdditionel sdvies or Instructlons,
and the Sareice Department will
mll thuse wlho hove dificully o
obtalning needed mnotorials.

Parxy For One Cest Pen Poun

To one gallon of bot, soft water
ald fouy pourds of crude eual-
phate of gine. Let it stand ontll
It dimsolves perfecily, nod o sedl-
ment will sette at the bottom.
Turp the elear solution Into an-
other vessel. To one gallon of
pelut {lead and ofl) miz one gal-
len of the eompound. Btir into
the palut slowly for 10 or 10
minuies AnDd the palot and ~om-

pottid willl comblne perfectly.
If too thick thin the mixturs
with tuorpentine.

Contributed by J. C. GILLILAND.

Boriro & Hote 15 Bricx

Any man who wishes to bore
a hele la brck and has not a
enld chisal on hand will find thia
home-made chise  very haody.
All that 1t conslsis of 18 a plecs
of galvanlzed fron plpe abont
7 In. long and the dismetsr e

Nece o™ Hi'ﬂl

File teeth in cue ezd el the I-"I'P'

rends apon the hole you want to
bore.  In one end of this plpe
taeth mner be filed aboot 1-10 in
apart, Yoo will Snd that this
vill bore & clean-eut hole,

Contributed by Foen W, Aunen,

If the fowmily is lurge and the
kitchen sink small, try oslog an
amal tin foot tub instead of the
roand dish pan—>»MArY F. BooTT.
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