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The First and Only
complete book on’ TELEVISION

ERE, friends, is the first book to be published giving you the history of TELEVISION,
from the first crude experiments at the begini ing of the 20th Century—to the com-

paratively perfect machines just put into daily operation.
“rom this book you can build your own, workable television set that will serve

as, 2 fundamental apparatus for hundreds of tremendously interesting and
M “amazing experiments,
N\ Get in now on this new development. You may be fortunate enough
A3 to discover some improvement to Television that will be worth many
. thousands of dollars.
B Start with a copy of this new book today.
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R EXPERIMENTER PUB. CO., Inc.
\\ 230 Fifth Ave., New York, N. Y.
\




RADJ0 NEWS AMATEURS' HANDIBOOK

-y

v times in the old dys
2l I ducsss Boms s
fo sume carfore, T wsed fo gase

shining  cars
prosperous
within, Lite
i 1 think lhl énide of o seur,

should hate my

menand omen

have my
i e Auwl

things of Iife that make it sworth
"

I Thought Success Was For Others

Believe It Or Not, Just Twelve Months Ago
I Was Next Thing To “Down-and-Out”

DAY I'm sole owner of the fustest

growing Radio store in town. And I'm

SR el

the old days only a year ago,” \vl\cn often 1

didn’t have one dollar to knock t an-

other in my pocket. My wile ﬂml l live in

the snuggeat litle lxom: Jou ever saw, right

borl»cm!s. Hnd

b e dodee the

la nd]a(ly When she came (o, collect

o e Ve e T it Fomet

It all scems like a dream now, as T look
backover the past short months, and think
how discouraged T was then, at the “end of

ought I never had had a
wood chancain my life,and I thought I never
would have one. ~But it was waking up that

needed, and here's the story of how I got it.

WAS a clerk, working at llu: sual miser.

Other fellows scemed to find opportunities.

But—much as | vanted the good things that

ent income—all the

Vacancies I ever heard of

o be out of my line, u, L.\u for some
Tondof knowledge 1 didn't Hav

And 1 wanted toget marrld. A fne situa-
tion wasntit? Mary would Fave agree to
y it—but. 1L wouldn't have been fair to her.

Mary had told me, “You can't gt ahead

where you are. Why don't you get into an-

o(her Imc of work, somewhere that you can
advan

“That's fine, Mary,” I replied, “‘but what

g
8¢
g
a
®

ol ioh 2hi Hican Bl Maey dlin -
seem to be satisfed with the answer but
__Jidn't know i s 4o il e

1t was on flie wuy lome that uight liat 1
Au/rped of in the neighborkood drug store,
1 serieard @ serap of contersation
e wayself. A few, burwing words that were
the cause of the tiurning poini in my lifel

With a hot fush of hame I turned and eft
the store, and walked rapi at
was what my neighbors—the pwple S
e best—really hought of m

“Bargain counter sheik
fts,” one fellow had,
e h.m ta do po
e
t a wish-bone where his back-bone
ought to be.

look how that suit
#idin & low voice: “Jne

As T thought over the words in deep humili-
ation, a sudden thought made me catch my
hw.\th. Why had Mary been so dissatifed

erthat “1 hadn't had a
retly think that too?
Hei it true that I had a "

back-bone ought to Wasn'e
¥ T never had a * to
PlmaEa e
ken this cruel blow to my self-esteem
to make me see it.

i
‘wishcbone”

With a new determination 1 thumbed the
pages of a magazine on the table, searching
{foran advertisement that 1 e ny times.

it thinking an .u!vertlse-

men to succeed fn the grea
headvertisement was  coupon ofering
2 big frce book fultof nfgriostion: 1 e
coupon,in,and in a few days recever
oo, printed i1 two colors, tel-
ing all about the opportunities in the Radio
field and how & man can prepare quickly and
easily at home t0 take adyantage o the

portuni e book Aarc[ully, and
e i e

3

HAT'S happened in the wel\e months.
ey o

since that day, as told you,
seems almost like a tlrcum to mv: now For
ten of those twelve montl ad a Radio
business of my At frst, of course,
started it as a little proposition on the side,
w ¢ guidance of the National Radio In
stitute, the outfit ve mc n Radio

training. It wasn't long before gcllmg
somucl 0 doin the Radiolne that | quit my
measly and devoted my full
) e

Since that time I've gone right on up,
of my

der the watchful gui
Trinds at the National Radio Institite, They
would have given me just o3 much help, too,

wanted to follow some other Jine of
Ridi oents Liliing my own retail busi-

gyeopening book, I'd been wailing “T never

OW I'm making real money. 1 drive a

good-looking car of my own. Mary and
1 don’t own the lousc in full yet, but I've
ma(e 1 ubstantial down payment, and I'm

ning myself any to meet the in-
stallmentx

Here's a real tip. You may not be as bad
offas I was. But, think it over—are you sat-
isfied? Are you ‘making enough money, at
work that you like? Would you sigr
tract to stay where you are now for the next
en years, making the same money? If n
you'd better e doing something about 1t
instead of drifting.

This new Radio game is a live-wire field of
golden revards, The worl in  any of the 20
different adio, is fase

ing, absorb-
ing, well-paid.The National Radio Institute
—oldest and largest Radio home-study

e el e el
your own home to know Radio from A to Z
and to increase your earnings in the Radio

Take another tip—No matter \»lmt your
plans are, no matter how much or how little
you know abou e coupon be-

Tt is filled
with nteresting facts, fiures and photos, and
mation it will give you is worth a

Smith, President, National Radio Institute,
Dept." M-93, Washington, D. C.

e |

Je Eu SMITH, Prosident

National Radio Institite,
Dept. M-93, Washington, D.
Dear M. Smieh
Piease send me your b o ook, printed fn

e
otk i o e
o

ng, sea operating, or any one of
the score of lines they prepare you for. And
£ ek it it et e T el
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|
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The Loftin-White Constant-Coupled Receiver*

ng R.F. Amplification

ystem of Stabil:

ew
By ROBERT H. MARRIOTTf}

Employing a

A fop view of the completed Loftin Wiite reccver. The partsarc D and DI, the illuminated vernier dis C, C1 and C2 the tuning condensers; €3 grid condenser
Ca and C3, ‘phase ahifting condenscrs; enn coupler L1 and 12T, atormes it dustble rivariess R arid en: K Vieowat, 8 and B ol
it rheastator T and T AK: trinslormers; T3, output (randiormn onnecting condenser

the we have always ended up exactly where we

OU have prabably noticed, through exc — points they did the trick, but a5 soon s
perience i own rado set, that set was tuned 1o the very high or the very  staned:
40 10K gt a8 good results ot the low” brosdcast uencies, e z

oo the o veld e A oy Inductance vs. Capacity
anes; that change and consequently its main purpose . Loftin and White use coils and
those some ¢ e e for tho very purpose
ek 0 them. - The re; nany combinations of the i . but they stated out in a

vo es not amplify
well as the short

been

short ones and we would run into the diff-
culty known as oscillation
“The et of sensiioty.is just helow this
point of oscllation; any point above it is
unsuitable for. the ' recep t
programs. It is nh\muz that the ideal plan
would be to have a receiver with some sort
of automatic control, requiring no. manual
adjustment, which would maintain
iver at the masinmim P iti
irrespective of the wavelength to
Was tuned. 1t sounds very simple but, really,
fsn’t any such thing. Engincers have been
doing the ‘to develop ust sucl a cir-
cuit, but until the arrival of the Loftin-
White arrangement the best any of us could
ilo was to snub oscillation tendencies at the
low wavelengths e sort of neutral-
izing device and hu plu!mupluml concerning
the sacrifice made at the longer wavelengths
Sust to ke the sct from being a nu
ouble we had with most of our
seutralizing devices out of the fact
ihat none of them whi R s anywhere ncar
t was independent of wavelength or
e il & rear view of the completed receiver.  The symbols
particular band of frequencies, at which  coupling can be edusted.  The heostat Ki controls the Glament surrent 16 the two JF+

28

are the same as in the illustration above.
‘variable condensers, but have screws <o that the dtgx:e -
‘amplificr tubes.

*Rapio News Blusprint Constructianal Artide No 16, (See page 109),
$Erst Prefdent, Totitacs of Radio Engincors




ems surprising that someone dida'c think
G i before, . We have meationsd. that both
coils and condensers, vary i value with a
change of requency, but the odd thing about
them is that vary in opposite direc-
tions; z the resistunics OF & coil decreases
wavelength, but the re-
Sitance of & condenser. facrénses, and vice
show this increase or decrease
in_resistance (impedance and reactance)
with a change in wavelength o frequency
as curves on graph paper, we, see that in
one case the curve rises and in the other
case it lescends.

The Loftin-White Principle
If we take the two curves, one for a con-
denser and one for a coil and place one
over the other s that both can be observed,
ote immediately that one compensates
Tor the other. So,that, if we combie a coil
Fadio circuit and get
their pmponlcnn(e Values correct, t
sistance i the circuit will_be Dractically
constant irresi the wavelongth o
frequency; for, as one decreases fn res

it the ‘“constant-
coupling” system because the combination of
the coils and the condensers is such

transfer of energy from one circuit m the
all_wavelengths; in
other words the coupling between the cir-
cuits is made constant.

f a radio-fre-

White circuit, applied between the amplifier
tube and the' de(ecmr tube. Fig. 3 contains
graphs of t voltage of the first tube
and the | feeu e
Figs.
B Liaics il e it (o o cheeia e
quite different. Fig. 1 has one plat
\wlnln has two. Fig. 1 has one coup-
F1g4 2 has two couplings beteen
& R, F. plat rid of the
dem tor tube.  Fig, 1 has
plate circuit, \vlule Fig.
(Iensevs in_one of late
S indlcates that e feed-back woltages
and resulting voltages in Figs. 1 and 2 arc
Quite different.

has tw

Two Plate Circuits
In Fig. 1 both ths radio cirule and the
direct current circuit of the “B" batts are
thrmlgh Fto P L1, the “B" batterynnd back
to F whilein Fig.2, the “B"" battery circuit

Ly Btk tho ks o
through the 13" battery and back o F,
cause'C3 and C1 will not pass the direct cur-

FIG 1

The on form of tuned.radio-frequency

St it 1 the detocior: s Copived B

mont presentday” receivers, Compare. this with
e ireuit of Fig. 2

rent from the “B" battery. The radio-fre-
quency circuit in Fig. 2 is through F to
€3, L1, C1, and back to F, because the
B will ot pass much Tadio:
frequency current.
The plate circuit in Fig. 1 is coupled to
the grid circuit of the detector tube only by
the inductive relation of the primary, L1, to

Rapro NEws AMATEURS' HANDIBOOK

the secondary, L2; or, we can say, by the
mutual inductance of L and L2.
Th circuit in Fig. 2 is coupled to
circuit of the detector tabe, ot only
nd L2, but

| and additional way by the mutual

the
by the mutual inductance of L1
in a second
capacit
Mutual inductance is less effective for
higher _wave-
Mutual
er; that

transferring energy at the
lengths than at the shorter ones.

uning to es, it
automatically changes the relative coupling

ve for 'the transfer of long-wave sig-
- 2 the coupling abilities of the
mutual indu and the mutual capacity
are adjusted so that they combine to produce
the same signal transfes for all yavelength.
This is mprovement over Fig,
because the latter depénds on inductivi
ling only, and, thersfore, does not transier
all frequencies equally wel

Phase-Shifting Condenser
In Fig. 2, the condenser, C3, is provided to
shift the phase of the mdm-(requency alter-
nating current in the plate circuit; so tha
ahy Teed-back that may oocur from the plate,
P, to the grid circuit of that tube, will be
out of phase with the same frequency in

+0j
A
AN
s
Wl N ¥ Wl
=C |V
FI6.3

n of the grid voltages
developed“in the. Ge-

A graphical_compar
and” feed-back vort
i of Figs.

that grid circuit. When sufficiently out of
phase, it will aot add jtslf to the grid fre-
quenc’ up an amplitude out of
portion to the other broadcast frequencis in
e grid circuit. Such adding-up does occur
employing circuits like Fig. 1,
b signal distortion, Too
much feed-back causes the grid circuit com-
ponents to osci .nm of chexr own accord; and
oscillation i m tuned-R.F. receiver is ruinous,
as it produces distortion and uncantmllable
squealing wl\cn stations are tune
denser fvents both the distortion and
squealing.
In Fig. 3 the graph, A, is intended t
seprescat the alberoaiing vCltage 1o $ho brid
cy with which the grid
cirui of the first tube in Fig: 1 18 in tune.
Now the conclusion to which Loftin and
White came, in their study of regenerative
and osullalmg ube circuits, was thak
uning the grid circuit of the second t
the normal tuning adjustment over-shoots sthe
mark; to the extent of increasing the in-
Gt foacrance o fhe feot tabols piate cie
cuit to such a point that the volmgb feed-
back from the plate circuit is shifted for-
yard to the posiion.of the sol
That sclid gra
A

graph A an s
graph C. For example, +5 adds to +10 and
=5 adds to —10, in combining these graphs.

This adding up of -he energy represented
by Aand the solid graph B produces distor-
n. That is, A has been madle to grow from
its normal size to the = rcpmsenked y
the solid ‘graph, C; while ther difler-
Gt i o U ot kv o
Gast signals are not buit up in proporeion

P Cs Lo

\

= FIG 2

4 it bty the Lottin-White princise
encv . proviey o

cu'toiping o i Beguency

it “Broadcas es.. Note
Hhat the primary L1 1 .

(if we follow out the Loftin-White theory)

because the; bear the same relati
to the frequencics to which the grid circuity
of the ond tubes are tuncd. I
the feed “Back represented by the solid d graph
s large :nuugh u. the solid graph C
will become larger, and excesive thediback

or oscilla

Lottin and White, workiog on this theory
that oscillations are produce the induc-
tive reactance of the plate circuit in shifting
the voltage forward in phase, placed capacity
the plate circuit to shiit the

B e Fraph
A the sesuling dotted graph C is no larger
in'amplitude than the original graph A,
example, the dotted graph B i

when A is at 10, and nothing is added toA.

Correction for Stray Cnupllngs

all receivers there are bot! ictive
and capacity couplings which are S
but are there because parts must be p aced
fairly close together and connectec 3
Wires couple, inductively

and capacitatively, with others or each other.

Because the Loftin-White circuit containg
both inductive and S couplings and
reactanc bove

thu phase- -shifting
. B3t contains three elerients that m:

capacity couplings and st

rks out so that little shxeldmg and ‘some-
times none at all, is required, where it would
be reasonable to expect that shielding would
be necessary.

At All Wavelengths

Interesting_comparisons can be made be-
veen a reciver with o circuit ke Fig. 1

meters, it will noticeably distort the voice
of music, Stations higher up the scale will
not be dist t will be weaker than
- shoul

(short-circuited), the
it ill also squeal for évery
broadcast station from 200 meters up to 250,
il not stop, pill saueal for
Tebroaricast bas
S
or the "B battery. voltage s0 that the tube
4ot amplifying as it shotid, we can ,m stop
the squealing and get distorted signals from
all stations. In other words, the circuit
reats. the stations all alike from one end




of the scale to the other. If C3 is put back
where it belongs, and the flament curtent
and “B” battery voltage arc raised ‘o their
proper values, the circ ...- Wil be restored to

S
2

wavelengths alike.
Accurate Parts Required
12, C1,C2 and CH

Of course, C3, L1,
and related to

Rapio NEws AMATEURS' Hax

A panl view of the com-

directly below the scalcs.

must be properly
each other, and to other parts in the set, to
produce: these desirable results. In fact, if
the elements are not properly_ proportioned
and related, some strange circuit actions will
gt For cample, i L1 i conoected
the set may not pick up a
bmdm\s atall in the niddle of the scale,
3 is too large and and <
o
one place or another, or it might even squeal
at two ph

Designing the Receiver
Because of the great increase in ef
obtained with thiy eystem, it seemed likely
that there would be for a set having
mnrc than two s lio-frequency am-
plifica observations. int
that two stages were sufficient for practic

all purposcs. Consequently, when it came
1o the design of a set suitable for the radio
fan, this number was decided upon. Since

the'amount of energy delivered by the detec
above ormal, the receiver was
R A S

T o s oo
there would be e of overloa oading.

Straight transformer coupling was found ¢
b satistactory from all. angles, as very
cient audic-frequency, transforimers with
and high impedance wind-

ings were availa
mplete rece

o is ghown i che
accomy '\nym illustratio sers
which W e the deril or first. RF circuic
L e oty s
mounted together that they may be operated
by a single dial. The other ¢

detector” input, The  rheostat,

RI, which

controlathe lowof fa-

employ
filament
Since a_power
tube of the 171 type is. ed it is necessary
o e an output device to.protect the louel
er from harm. t transformer,
2, the dmm\\(nmu of which matcl, those
of transformers, T and T1, is
e o 10k e

The aerial coil, L, is mounted at the rear
right of the sub-base, directly next to the
gerial and ground binding posts. The twe
RF. transformers, L1 and L2, are mounted
on_ cither side of the panel and near the
variable_condensers to which they connect.

The R ke coils and the fixed con-
densers are mounted on the underside of the
sub-ha

matic

)

Now o et down to the actusl con
struction of the receiv

Assembly and Wiring

Mount the rheostat, R1, with two screws,
ond nik the binding posts toward the bot-
tom of n mounted, the contact
arm should turn without touching the mount-

the switch, with
the springs up, parallel to the lower edge of
the front panel. Next mount the two il-

luminated dials, D and DI. Remove the
mounting brackets, as they are not used in
set. Mount bezel and dial as per jn-
structions, but do not tighten the mounting
nuts.. Lay the sub-panel so that the large
hole is toward you, the side with six small
oles i 10 youe Fght and Clghe et Hoies
to the left.
Mount che first RF. socket at the extreme
Ieft of the panel. The screws and
i geid €A B the socket are veie o hold,
panel, the mounting bracket, which
should be mounted at the same s the
lace a_soldering lug under the
nut on the bottom of the panel. Mount the

the mounting bracket; place a soldering lug
the nut on the bottom of t
Mount the other four sockets in positions as
shown in the illustrations,  Mount the two
phasing conder nd C5, and place a
Soldering Tug undes each binding post.
Mount the sel-adjustingrheostatbase
pith fathead end - the suhler»
ing lugs on t ing c
Al e e

other:

“The Jayout wiing plen fo the upper
b panel bra

part of the receiver. Note
SElets. gy thE i vcrum of he actecor e goes o
red Where it passes through the sub. panel, and carrics the same numl

that one terminal cach of the RF. transformers L1 and L
Tead, which ia tmost satisfacory when singt & tube of the 200-A type.
ther o the view of the under side.

2 connecty to both the dia lights and
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T
Re
D Tp
1 SWi "
GND. B- A-C+ A+ (4§40} B+d5 B#3p BtAMP  LOUD SPEAKER .

The compit sehemati st iagamofth Lot Wite ceciverdesbd o i atile, Condeses 5, C7 8 ke capaiy o 06:nf. Tt
Pt kG and 7 b ki S5 of this Vil Toe R Chokes T TAte 145 milihenrys 12 made by $00 barns oF NE. 36 DG whre on
then mount the ja in the. largc hole at the Remove the mounting screws and mount- mount the condenser on the right side o( lhe

back of the sub p.mel. Mount the twelve ing nut from one of the variable condensers.  base panel, through the holes in the
binding post: oles at the back ol These may be thrown away as they are not  of the condenser frame. ]\lmmt the ﬁm
panel, with - sok!crmz lug umler each, put- used. Loosen the brake-band screw as far audio transformer (T) with the “F—"

as it will go without coming off. Then G" posts o the rear; the mo il
hol n place pass through
ol e e ey

Mount soldering lugs under both nuts, Come

plete the mounting of the bracksts b

Elot th srcwn i e ot fhe et oh e

ting two lugs under the “B

EXNBSR el AN ORPART oveitay MEMARES, base panel, t\ a suldcrmg lug under the
hnt. Coupler B one,on the right-hand bracket.

12 coupling 1 mount the middle or second audio
3,14 R = 2 transformer (T1). If the fourth socket is
o o005 at. e tunteg type |1 in the way it may be taken out in order to
T c fount_the

5] and “F—
& [ Mcuntthe

o = oulpul: transformer (T2) witl s “B4
TR OEOC R d “P"" to rear, placing two soldermg lugs
P B the feont manGGaE ML Muiatioe
ettt —— |1 pillar post in the center of the base panel.
= 3 e Mount the .001-mf. condenser (C9) on the
2 - screw holding the “B+-P"" side of the second
‘" T e e X l!us condenser is
2 1,13 Remove the mountmg sutv\s and nuts
6,17 from the other two variable condensers,
50 Witk piiot Tignt st mwiten ,11,12,51 loosen the brakes as far as possible, and
5 1 Douba cireutt shore fuck 61 mount them in holes provided on the Teft-
I3 1 For condensers C and C1 hand end of panel. Loosen the set screws
| s X type, non-sisraphonts 5— 1| on condenser Shait and mount the condenser
I 5 o coupling (CP) between them by sliding the
i A T shalt of the back condenser forvard fa
5 o ough to_cngage the set screws in_the
| 2 s st — [ Coupling. “Tighten the screws in the coupling;
| 3 B o but not on the condensers. ~Loosen the set
L 11113/ — | screws in the back of the dials on the front
| lexible | EX EEETR panel and slide the front panel forward until
ERR sv. } aep |£ | the condenser shaf[s are fully engaged in the

I 2 5. 4 aupd Fowr smplifier 19 [20,23, shaftoles 6f the

I I Fasten_the moummg brackets to front

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. panel, maunlmg a soldering lug under the

top strews of both,  Tighten the st srews
on the dial; ol the condensers fuly in
ol tare Sl Rt by Head esaeth 100,
then tighten the set screws on condenser

17 Herbort . Frost, Ins.
T88antactn Eles, i, Cor
T9Radto Corg. ol

te.
e Mount the two choke coils, L3 and L4,

I he fires columm of aam putting he serews through from the top of

| tacturers, bs carsful to. the panel. w_three nuts on tight and
sller for umy spmatile 41t then' put_the choke coil on, holding It in

I et e fih e B place with another nut. All apparatus ex-

| et o S 4 Eept the coils L L1 and L2, is agw: mouste

|| Tiilectrad, tne These should not be put in position until

nesded, o sccount of the danger of damag-
ing thém in handiing. The wiring of the
THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS wei P‘a‘" from e accompanying sthemati
s Coutan o8 iRl and picture diagrams. Study them closely,

ORIGINAL EQUIFMENT DESCRIBED HEXE. have no trouble in connecting

and you wi
(he instruments correctly.

| Tocarter adic - o Thasrtean)

FORM COPTRIGHT EXPERINEWTER PUB, 00, 1937
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A pictoiel wiring plan ofthe wader side of the sub-panel, Note that @ great many connecions are made to the two support brackets, The brackets fom 2 com )
‘mon “A" battery connection. L3 and L4 ar T oG e e 00Tl e condemsers, IS s the 001 mt by pass condencercon-
nected across the primary of the AT, T Tta Fosts macked C. C1, € and C3are the comictons from the rtor plates o the varable con-
‘Gemscrs, Terminal post 12 is one o The center of the sub-pand, |
Ten 15 2o 6.

Foralthglesnot marked
useXiDriICink.

S

Driting and layout detals for the pancl, This ives the locations fo the holes for mounting the .. transformers,th flament switch, the rheostat and the yeroer
Bats. e metal tempiates, which o < diaie, are shown in the arawing for the sake of explicitness. All 5 for the
“pacing of the apparatus.

front panel, from the rear. Parts. Note that there is a cam-type switch at
the top of each dial; these are for turning; the dial ights on and of.
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Adjustment and Operation
L will now tell how to adjust the receiver,
Mr. Kelley has adjusted a great many
of the experimental, models of the. Lofir
rcuit and therefore I am using his
experience largely in trying to describe the

simplest way to adjust this receiver No
other receiver is el B ey
he receiver iflerent;  therclore, the

method of (lnhuslmun is dil

he first thing to do is tn cl lm k over
set, step using the schematic
victure diagrams s guides,

a further check, to be sure rh.n: there
is nothing wrong, take the te
of the “A” battery and touch lhuu w rN
“A" posts. Then touch one of t
leads to the “B—" h.nrr‘r\ terminal, and rlu-
other to each of the * posts in succession.

the
and

touch the “C? connections the same
way. ¢ are no short cifcuits nothing
Wil happen when the “A” lead

iRt
short circuit, which will have
down and corrected.

to the post:
flash it means a sl
to be traced

batteries according to the markings in the
deawings.” This connection provides for
volts “B” battery on the R 45 on
the detector, 90 on one A and 135
or 180 volts'on the last tube.

The tubes ace ne: tube of
e Vot o
stage socket, if 180 volts of “B” battery is

a 40-volt “C" battery. If
ey sith 9 vohe of

. tube
e

ed, then a tube of
should be placed in that socket.
about time to connect the

antenna and ground, and to plug in the loud
¢ antenna should be about

feet in length from the receiver t

end, - After this the switch and the rheostat
ould be turned
d light up and
the loud speaker should produce sounds. I,
when the condenser knobs are turncd, ex-
cellent results are obtained from all broad-
within your normal range,
the job may be considered entirely complete.

Setting the Condensers

he first purpose of the Loftin-White
circuit is to transfer all radio frequencies

y«-— Mot —2%-

Rapio 1 AMATEURS HANDIBOOK

equally well, so that all broadcast stations
within the broadcasting band can be brought
with volume in proportion to the strength
of signals they Tay down on your antenaa:
The second purpose of the circuit is to pre-
vent the R.F. amplifier tubes from oscillat-
ing and producing disorted 1”(,‘.(\“.4
These resuits are obtained by carcfully ad”
justing the phasing conden "4 and C5,
screw driver, and by adjusting’ th
coupling serews oncolls L1 and L2 just
back of the top corners of the front panel
The phasing condenscra are at the
centet and right ¢nd of the. bate. pandl;
their adjusting screws are in the middle of
their
il will suppose that the parts are
out of adjustment; eay the phasing conden-
are screwed ‘down too far. ~ If
arc, the set. Wil squeal. You cannot soa
Whether or not.they are down too tight or

they are tight; but, when they are loose, we
cannot tell how loose ¢

t ity a0 the couiing
coils even though it may be the w rong place,
suppose we screw them up or do the
tops of the inside or primary cols are gbout
level with the outside or secondary coils.

h the condensers and in th
conditions the set should squéal. Probably
el n atar v b e
between the shortest (200 meters) which js
at about 10 on the dial, to the longest
meters), which Js ot aboet 4 e Gt
if the two condenser knobs, D and
PLo g e squeal
should be heard at several, points ‘on the
isls, sy whes both

75 ai

s are o
st e il
station broadcasting on a wave length
near 15, and ai ear 65, and another
near Coturse, both dials may net
exactly on the same figures. Tubes, wind-
ings and other things change the sett
somew]

The next operation is to turn the to dials
to the smtlon that causes a sque:

Then loosen the set. acrow on' the right-hand
tuning wmlmw shaft at the front end of
the coupli nd turn the coupling

dise vith one b e Jolding the right:
hand knob iddle these back
408 forkh witll the saueal comes o Toudest,

then tighten the set screw in the cou pling.
the squeal is too loud to judge by, tum
s e rheostat, K1, (o the left
and then make the adjustment.
After the tuning condensers have been ad-
justed as above, t

to the squeal near 15. _Then tarn the olume
control to the left until the squeal near
disappeas urn back to the squeal
near 90, ow one of two things is to be
done; first, if the squeal is still there, turn
e T

L1 and 12 into

at
at 90,
aid turn the volume conerol o the right mmr

s there o
and no furt]
the e

the squeal comes ba

ntil the squeal disappe
trol all She way
leaving the dials on
il e e sl b
rews in the two phising condensers, C

C5, one-quarter of a turn to the left
antil the squcaling siops. - Nowturn. the
dials slowly across the scale. If a-
tions squeal, but they come in a8 they should
all the way ‘across the scale, nothing further
needs to be done in that respect. ~If they
do squeal at some point, loosen up on the
yﬂl.lamg condenaers alteriately, 3 quarter of

a turn at a time, until the squealing c

variable condensers on the right-

tiand knob may be set. more accurately nov,

by turning o a weak station or one that

cakened hy turning the volume control to

he left, While this weak sigpa

loosen the set screw on the

of the coupling, CP, between the shaits and

the coupling disc with one hand

S e Macb ek thesather, adjust for the

loudest sound from that weak signal, and
then tighten up the set screw.

All of the above is to correct for several
possible errors, for exan
.,r tube ‘capacities, also. th

nd condensers. These directions should
d over carefully at least twice, and
then Tallowed step by step. Like every
new thing, it is puzzling at first but easy
Lucr.

his squealing process is a bad
ettt use, in one respect at least, be-

fem— 444—-»1

jeais

Constructional layout drawing of the sub-panel.

Srtnes

Tt is adviscd that this arrangement of the epparatus be strictly followed.

Clectrice] sdvamages.

Tt has both mechanical and
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Layout and drillig plan of the b panel of he recver, The hlesahown in ull lack are fo the connecting wire which pav though (o the underside, Dotted
Tines indicate the positions of the apparatus on top of the sub-panel  All the necessary dimentions 10 1ayout and GriLog re Bive:

ause when the receiver is in that condition  scilation and squeals, Wich highma tubes  frequency chokes, L3 and L4, Branching off
it can bother the nmghbwu There is in the Loftin-\ reuit, adjusted to op-  from this lead, and near choke L, is another
desitable to, compicie. the BGIUNEmeNE. 8 ceste, without reqtnemation when the chel- e, Which comechs o Che s LR g ot
quickly as possible, and at a time v\hcn very stat is turned t voltson the fila- the jack J. This last mentioned wire should
few people are llsl{nmg to broac i be e from the jack lug and soldered
if the rheostat 1s turned to re- instea o the bin ing lug marked

n be connected "
e et St dur,c c?m filament potential to about 3.8 volts. mp.”  That is o only change

nent, that

connections are run to the wrong place the The explanation which has been given for 1C€sSary-)

pong effcts will be produced, o eneal, - this peculaity s that lowering the flament  Wih the volume-controltheostat_arrow
the usual wrong results will be obtained if current, in elfect, increases the resistance straight up and the storage battery fully
this it is improperly connected p.  How- between the cold clectrodes and hot flament Sibry UF, Wi, he storage battery fully
over, there are some improper connections in the twbe. “The phaseshif B e e e

2

and adjuslmc it results ﬁm can_be abl ncd the capacitance in the plate circuit (Iepends explained b,fm the receiver should be just
in this receiver, which will give n its ratio t s ec; gt the squealng point at short and long wave-
results, For example, if L1 or L2 s con- tive in the total impedance n the feod-back lengths, which can be accomplished by moy-
Dected backwards, the receiver will be nealy path, If that sesiance. changes then_che . & the primaies up o down slightly Then
or entirely dead at about 300 meters, which ~amount of the phase shift changes. With the  on wwraing the volume control to ght,
i Ge e e e phase shift decreased and very- s o bt o i
condensers are screwed down too tight and  thing else the. same, for cxample, then the g pacicy Lo tegeriera nicely on all wave-
the primaries of the coils L1 and L2 are too circuit can oscillate.

ueal on long wavelengths and not on the ;i A this cireit is not like others to which
et T il e o bessie St i Upanenis s Jutia we have been accustomed, it is necessary to
receivers usually squeal on the short waves.  Therefore, to ad,m the Loftin-White re- follow Qirections carelu ully. Also, if direc-

8 ; civer ciruit tlons are ot clear to tha constructor, it is
e i oo fhere Jant bR b0 Sk g Sl sometimes desirable to write o the kit
bedbps s e R e circuit- will just oscillate. operated on tog makers for advice on points that, are mot
Tarning the two, dials o, the ‘stations, Of low a flament current. ~The ament cur.  thoroughly underst
e i “Babing” for. Gistance, for exi Tent is then g Sl cegeneciioh E Y Hilstiu tibes, becitiss Gtk high re-
ample w\th headphones plugged 'into  the emp,:’; B d‘?ﬁ:ﬁucﬁc‘yﬁ“;;lhs sistance, are more dmmm than low-mu
B lan turn one dial s s
sluwlyJ et el i {Efe=taakes and 3 UL ampltisaiiG R D e et
back ‘and farth over the same numbers wit! i 3
the other hand.

broaden its tuning as much as putting a
lower resistance across that condenser. An-
other advantage of highmu tubes s theic

Use of ““High-Mu” Tubes on the | ?oal together with the
w B battery consumption.

Ry "2t 434 volts and 4
The Loftin-White circuit, with high-mu posts near the jack at 45 volts, the set
tubes (amplification factor of 20 or more), is is ready to (It s to be understood that, su his article, it may be said
sen: produeing Iiad hecanse o bigher. "B vollcut 1 reqmcd for - that another step lias been faken in radio de-
sounds without the i e introduction of the Loltin-
Which means that the customary distortion make & simple change in the - B" wiring.’ Ae - Wiite circuits in fact it may be sa
ation s agrocably absent. the. receiver was originally deolgned the three or more steps. It handies il i
This circuit is_interesting, not only be- plates of the radio-frequency tubes connect frequencies cqually well, which is one im-
of its advantages, but also because it to the binding post marked “B-+ 9.1 Ty 5 provemat; it prevents ' oscillation and re-
can be made to do just the opposite of what should be connected to the “B-- Amp.” post generation equally well for all frequencies,
e have been used to when handling other for the high-mu tubes.  This is caslly dohe if hich is another, and it permits the use of
uits. With the reference is made to the layout and wiring higl for, radip-frequency amplit-
Sverage. Tadicofrequency amplifers, operate drawing of the underaide of he. subpancl.  Cacion, which 18 & tied improvement, o
ing near the oscillating point on low fila- shown at the top of page 9. It will be noted ing greater sensitivity, greater volume £
ment current, increasing that current causes here that a wire connects the two radio- greater selectivity and better quality.
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{op view of the RADIO NEWS Datteryless Receiver.  There are actually two sub-bases; thit in fron beiog for the receiver, whilethe power unit
Power transformer T4, & s condenser bank CS. o fiter o Ay S i M e
i hrce I Sockets SC. The recever s composed of an 1 ' radio frquenty tramsiormer L. to v

sers Cand C1, ixe Stors. R, rheowtat K1, potentiometer R, mlbemmetcr MA, grd condenser and Teak Ri-Gh, snd A F- tanstormers ¥ aod 11

The Radio News Batteryless Receiver*
A Receiver and Power Amplifier Operating Direct from the Lamp Socket
By McMURDO SILVER

atteryless Receiver

 proper and thc mona i

power-supply it designed to f1 pover  Rights A panel view of
for the operation of the recetver divectly b RADISNENS Bal
from a 110- -cycle lighting circuit,

The receiver tsclf_consists of one stage

of tuned-radio-| !mquuw ampliic
generative dets tages of audio,
mounted oo ih o il
a6lxI T-inch sub-pancl,

er will be consist of an
coil, L, to i primary of which is

n, a re-

antenna circuit. The secondar
is tuned by a .00035-mf. variable condenser,

C, and feeds into the first (R.F. amplifer
tube; which, n
Ganataemen, L1 Thi s s especially designed,
with a space-wound pr tending over
the entire length of the :mond.:r\ winding;
m of magnetic coup-
ling with 8 minimum of primary inductance
and in ling capacity.

s

Regeneration Gontrol

he detector tube is of the conventional
rdcondenser-andleals type, with regenera-
tion controlled by a high-resistance potentio-
meter, R2, connected across a small tickler
coil. 'The tickler coil has 915 turns and re-
s casy to obtain, though it
essary (0 increase the’number of

The detector tube fecds into
the. frst. audio- transformer, T, nto a
Erdt LE arapliier €ibos ik snoeien

“Ramio News B

trint Constructionat Anticle. No. 6. (See page 109),
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R1

GND. O O ANT.

c2

audio transformer, T1, and out to the last
ube. No provision is made for using less
than four tubes.

“The first three tubes in the receiver are of

the 199 type, with filaments in series and
operating rmm the gutput of the power sup-
 tube is a 112-type, the flament

P e s
transformer.

Use of Resistors

s the filament of each 199 tube_
corneta Lol ki e resistor, R, i
tended to by-pass the plate current of the
receiver around the filaments of the tubes,
for the purpose of improving audio repro:
duction. ~ Another 200-ohi yith a
center tap soldered to it, 15 used '.u ross the
Heciotatthe power tube, to balance out the
hum from the bellringing transformer, St

other 200-ohim resistor, Wit ip at-
Eached to.it, is used in series with the nega:
tive line from the power supply, to provide
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suitable grid potential for the second audio
mplifier. The 1
series with the negative lead, is used to’ad-
i e the
roper value, (indicated by the 0-100 mil-
Immmeker s et
il tem ool esation,

mf. by-pass
used in the circuit at |m[!or!anl points, as “l”
be noted. A small

Rap1o NEWS AMATEURS’ HANDIBOOK

12, and a by-pass condenser, C3, are con-
nected in the detector plate circui, their pur,
pose being to isolate effect
radio sections of the recei

The Power Unit

power-supply unt
s
type of receiver with 199 flaments wired in
paratively sim

200-ohm rheostat, R1, in AN
i
199 tubes to |18
g
SHoRT
et 2
oho:
y the audio and
s s Bond s Brad arav
y be used with any standard 1
w BeSTVS  Besovh  Besewd Ao
r, T2, foeds two- :

vides for an allowable current drain of 120

res, withou verload. In
actual operation the system will supply to
the receiver a current of about 80 milli-
e at o maximum of 187 volte, ap-

P e fust flter choke, L3, togsther with a
section of the condenser bank, C3, forms a
combination selective-and-"brute-force” filter
using the “Clough principle.” (The mutual
inductance of he apposcd. h
choke is sucl h (ha W

ch the, hrst con
abtained prac-

il cuit s

txcnlly without msxstancc at 120 cycles.
choke, Ld, serves t

ﬁ.ltxatmn by pire “brute-force” action.

over-all filtration of t

o e
The
he unit s more than

be npp\'e( lntﬂ[
anly when it is realized that the audio srane.
g\mneu will operate very satisfactorily at

In Which respece they differ fro

Reserve Power Insured

order to maintain the power output of

e unit constan, a higher amount of cur-

rent is drawn than would normally be re-

quired for the operation of the recciver, the

excess_being wasted in_the various lamps

and flament-shunt _resistors. The thi

lamps (ordinary 110volc " lighting type)
serve to reduce the voltage to the

i

‘The complete schematic circuit diagram of the RADIO NEWS Bateryless Receiver.

should be of the tungstenflament type; W1
is of 15-watt and W are of 25-watt s
n actual operation the on-off swnch pro-
yided is of lttle value, unless the
sed with batterics. The e e
s tirned o eans of the separ-
able attachment lus, Through which current
is supplied for the power transformer and
the G-volt bell- rmgmg transformer, T3.
e pover pack is connected to che re
iver by means of flexible cables along the
ight-hand sides of the sub -panels, as it is
intended tFat both units be placed in a stand-
d TxI8x12inch cabinet.
+ pac
dclemnous eﬁect upon the operation as a

Details of Construction

‘The receiver proper and the power-supply
unit are made as W0 separate scctions, which
fit together to form what amounts to 4 single
composite outit. e horizontal sub-panel
Bolding the components of the pover.supply

holding. the sockets, tuning coils, trans-
ormers cic, of the tuner and amplifr the
two being placed edge to

In the construction of t]\e Batuyim i
cever, the first operation is to mar
ree panels (front and (\‘«o aub -panels) [or
nII the instruments that g
ard pencil_an ordinary carpenter's
e (o e i ot o el
you can buy a passably good one for as little
28 ten canta. - [n Iaying out the front panel
make all your pencil lines on the back side,
that no marks will show when the set
completed. Remem  you are worling
Tl i o i 6o R
fore you occasionally so that you can visu-
alize the parLs in place.
Befor g
han\mer |||aLe dents
e
Hote atiempt 16 8wt
dents; the drill \\11I invariably slip ai
probably make a hole a considerable istante

ith 5 center-punch and

Vale for the operation of the receiver. These the Gamme Simentions a8 the sub.pancl: out of the way
T

? ! r

i )

)

1

o |

> i

i T -

s 1 i
i ‘

| !

=y e

-

Above: Layout and drilling details fo the front pancl of the RADIO NEWS Batteryless Receiver.

drilling details for both sub-bases.

On oppasite page, layouts of parts and
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Above: The perspective layout and wiring of the is mounted directy bebind he receiver. Allthe wires designated by mumbers in circes pss
5w 10 he Uilon sk of e e Bose theetach belcos ok whigh Do mm are similaly numbered, i the bottom-view below. ot in circes desiehate
‘e markings on the respective parts. The wiHng of the URGcs S of he sub Back 1 Showe blow
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Ao i the constructionl Iyt of the pane fo the eciver. ANl the eccanry dimensionsas v, The contructonl ayts o bth su bases, 0 well
e e i eoeanes S v o g 145 1o T A o s e e onal leyout foc b



As you drill the holes for any mscrumuu,
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lace o maké
n the c
i(a hole is shghll\ "o center, simply
t out carefully with the tang of a file
until the screw goes in straight.

After you have made all the necessary
tested them next assemble
arts on the receiver sub-panel. Then
mount the bottom brackets, and place the

With the panel 50 supported, it e an
easy matter to mount on : condensers,
o, i et semble

i ey

{

A 00035 =t 145,17,
| e e 32,2
o sanm
I [ |
= 15,17,25

s
53,5,

ooz =t 2o
Wiring and Operation 2 == %
s the reitver andd v Raeonter 1os0-snm 5.3
two entirely rate. i they L0000 e | 23,24,30,33
i : Miittameier [o-100 et e

t long and their ends cut
to length after the two units have been placed
togsther,  The ends should be bent, L-shupe,
and tied together with ordinary str
that they mz(cl\mrcl\ with the iding
posta ¢ arranged along the right- Fand edge of
e power-unit baseboard

Round lugs wldzrc(l to the wires will en®
their co and insure good con-
nections to the A resistors
across the flamcnts of the tubes are fastened
to the set sub-panel by means of similar lugs,
which in turn are held down by small screws.

The power transformer of the supply unit
is equipped with a suitable length of standard
flexible lamp-cord, and connected to the
convenient socket or other 110-volt outlet by
eans of a regular two-piece attachment
g 5

he antenna aystem, for use ith ¢
Al Receiver, Jat of an ordinary
single-wire aerial between ﬁ[(v and one hun-
dred feet in length, well insulated and sus

s high and as clear of other objects
2s Tocal conditions permit. The ground ma
be made on ter o steam-pipe with

the aid of a good clamp.

The operation of the receiver is more or
obvious, as there are so few controls.

The various tubes are fuserted in Uicir re-

spective sockets, the 110-volt A C'turned on

at xls snu ce, and the switch on the front
panel 4 on. The 1,200- ohm rheostat
[ adjueted so that the meter ndicates the

proper flow of “A" current (bet e
55 illiamperes) and the two dials are then

adjusted until a station is hea may
be logged; that i 15‘ he dial readings for sta-
be noted on a sheet of paper, and

i ihtea s any e when i 5 dsired
to hear those stations agai

JFa slight hum should be (Ils(rrnet( this

i be stopped immediately |

ip of the 2009
ward and fom.ml i - s
S e e ey pu of the
e i et s g
justment is necessary.

ghtly back-

Coil Construction

The inductances L and Lt may
by the s i so desired,
vl gy o
|l|ustra(mns Cail L has a Drimary of 20
8 D.S.C. wire, o tapped at the
senter turn AP c

The secondary h:

aneled Wi space-wou
tube. Coil L1 has a primar

No. 28 cnameled space-wound or
[34-inch tube; its scco umlm has 90 turns m

No. 24 e pace-wound on a
inch tube znd tl\c uckler e 20 tarns of Nov
5 DS -wound on the same
at a distance of

be wound
instead o

e
kv ot el

.
] ki)
o 7 x 18" x 3/16° _ s
o 2™ 5 316 s [s0.38
1|20,
Vor )
=5 namims
3 .
AR oo
) orselain

15

ot tungaton

1

ot tusgate

NUMEERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

I
T8 e

g ca 3 Ganerat Radty o
(7% T4 Do e b b (catores)

% THE FIGUKES IN THE FIRST COLUMN OF MANUF)
USED IN THE ORIGINAL EQUIPMENT DESCI

ACTURERS INDICATE 'mz “VAKeRS OF THE PARTS
RinED

A rmtten
cap of an ord

mp, soldered. in the
Show when socket
devicen are tn operation.

ary base

AN INEXPENSIVE TELLTALE LAMP
28 it ever, been your misronune to for.
off the nit

et to svits
evening, after you have fir e e
With. yeur set; then fail to discover the fact

0 the tip aud the other to the

screw threads) m\l turn to tl
two terminal serews in (h: cap.

This lque device can be placed in a tw
socket wi e
power ..m running from the other side. The
lamp he ( re, l)e lighted while the
i ating, and its. pinkish:

nator era
Stange low will act e & talltale
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A New Era in Push-Pull Amplification*

A Push-Pull Power Amplifier of New Design

T has been a long while since we have
Inmd much of push-pull amplifers; they

bou d o existence

al, \)ul (hc push-pull
wmpllﬁcr this.time appears in a new dress.
It is des vgm‘d expres y for sets having an

output o ge energy, and will take
care of any receiver, including the hm»w
superheterodynes. This amplifier uses tw
power tubes of the 171 type in the push- pull
stage and, with only 180 volts “B" supply, is
capable of delivering the same amount o
output energy to the loud speaker a5, onc
power tu 50 volts “B.”
The transformers an the $mp Wl
e of new design and Rave excellent
Frcqency. characte
he push-pull amplifer, b
vtlluu(, areated quite a'se
was market. sev

Sz

cause of its ex-
ation when .\

a push-pul ampli
s like mos

band of
Philadelphia_Symphon Jud
in by the enthusiasm created by the push-
pull amplifier, the foregoing simile is not
exaggerated.

Why ““Push-Pull”’?

What did the push-pull amplifier actually
mu n:

do_to better renmdm tion so

radio fon il te that it |m~h ik

is not (\'ul!y the definite answer

one nugh[ expect. In the first place, the

original huzh-]mll nm;rhﬁ(l uscd

mc st pover tubes deser e name.

¢ every fan knows that, if any
b -frequen fier tubes

overloa ded by excessive input energy, nm
sult is @ nasty Jform of distotion.

ig “he-man”’ tube n the Tast stage

S assgl Beation, there 35 very litte chance

By JOSEPH RILEY

o overtaxing it with the e
the average rece e
apable of hanli e

F T o grm! deal to do
itk bt o call “ o s " and, in any
audio tube, we always want t
the grid of
positive”; for as

v output from

un , or a rectifica
which in itself s a form of distortion
i2 why. e use power tubes with ligh

"The ,,mh.,...u "mnllhcr used three power

tubes (we would Semi-power tubes

first and two in the

he last two were

0t connected i purailel, as 20 many radi

fans seemed to imaginé, Here is how it
wa

e Rrac audio tube worked into @ push-
I transformer orthodos
rimary winding, e
ondary coil. was really os

)

A panel view of the completed push.pull power
s, 1 ‘the o bt RS the
Volume “control and I the loud apesker jack.

R Blament the
B, Tesitor mseatin
denser; T,

INPUT

B
FIG.1
The basic cireit of o pushpul

amplifier s
iginally devised, 5
a

FlG. 2
These curves show, o, the A.F. output current
b, the

o il
FRA L O

long winding with a tap taken off at i
exact center. One end of the secondary W
connected to the grid of one of the last two
ubes, and the other to that of the final tube
nter tap connected to
ﬁhmm\l leg, or_to the nen
The sieat. pushopull

former had an orthodox secondary, but a
primary with a center tap. The platé
P last ubes conneeted to the outeide pric
Tertainnts snd e choter top 10 o

Top and rear views of the complete push pull poer amplife.
contats R, plate restor; 12, gid resstor

oG S Sonemaer; €17 pomsio

L. i
R amtlormers T, push-pull A, transformes and 12, push pull
oth

ut impedance.
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posiive post of the <1 battery. The total

e ac-omplis M cqually dis-

Tohate ¢ ween the last two tubes;

cach tube took « s half of the cycle,

Sile 1o the mssal ssmpliice <ne tube handies
e

This arrangement is obviously an sdvan.
tage, as there is practically of

ovesloading, but the push-pull amplifier ac- 3 e
complishes ‘even more than_this. It abso- Sof os1+a
ta getter understanding of thi ] 148
geta ge erstanding of this.
the first place, there is a definite out- 21
ich, after | (3]
resolves = ® ® f130-9
a harmonic of the fu 3 25
his armonic, vhich is artiicill ;
undesicable'as i 22
setion, _ All th ® B
T I output £}
current wave, bb the fundamental and T
the harmonic, Referring to" s, dingram o
and that of is obvious that the > -
R R = S
cal, but that the fundamental bb in Z
5 180 de "nr‘w out of phase with the ¥
fandamental w bb in tube A, while the > S
n both tubes, as it KL @\@ ) @]
In conseduence, L 4]
the fmv(Lm\U\l.ﬂ ve ..~ amplified by the
two tubes are addi  the output circuit, — *® o 5
While the harmonic waves, being in phiase, — bea &
will neutralize each other. The resultant
output to the loud speaker is an amplified T
reproduction of the fundamental wave onl ®
; e -
A New Amplifier s ] 2

We admit, without even being questioned,
that the original pushepull amplifier was d
big step ahead and certainly worth the
money, if it was well made; but push-pull
.mv')hhmuml suffered a good deal of dis-

cause of the inferior apparatus

Dlaced on the matket by some manufacturers,
and also because of lack of knowledge on
X radio fans concerning the sys-
coupled with the fact that since
fex there h wve become available very fine
power tubes, improved A.F. transformers,
impedances il /00, helped to shove: tu
pushepull_amplifier ifto the background
© we are with a bit of momentun:
behid s, all set £0, push or pull the pysh.
e e e e And
With good reason, for we have with us one
of these amplifiers, employing two of the
st stage,
a push-pull transformer of new design with
large iron core and high-impedance primary,
and a new design push-pull output imped-
ance. There are actually three stages in
this amplifier. The first or input stage is of
the resistance-coupled type, noted for its un-
distorted amplification; the second is of the
srassfoemer-copled type.  The translormes

used has_excellent characteristics and
capable of amplifying the low note
ges, wor gether in the order
outlined, show a frequency curve which is
arly flat ast stage, of course,

s the push-pull ant, by virtue of the sys:
tem and the new design of transformer and
impedance, completes the amplification with-
out altering the excellent frequency-curve

abtained in the first two stages.

As previously munmm[ two of the 171-
type power tubes are desirable in the push-
pull stage. If the very best results are de-
wul “H» type should ‘be used, with a 112-
type se mi-power mh:- in_the su(m\[ stage

nd 201. ube in the resistance-
“ouled stage.. However, it ia not. abso-
lutely necessary that this combination be

At sight, the pictorial wiring diagrams

at top, the sub-base wiring, and benc

the panel and upper side of sub-base,

oleh “wihich Sach “leod, pases”Ss e

Bl in views, 5o that every connection
o B vl ek

showing,
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Volume With Quality

The importance of this amplifir, lics in
its ability tq handle energy without “smear-

J

quantity o
o tos e e amphﬁsr um ill
handle all of the output energy from your

recciver. Most amplifers Wil ot; that is

why we have power amplifiers. If an am-

plier cannot handle the output energy from

X X the receiver, the sounds will not seem

B+DET. C-A%V. B30V C-0V. B+135V. C-403V. B+IBOV. B~ A+ A-Ct  natw

Above, the complete schematic. wiring dingram
of the push-pull ampliier.

FI6.3

carried out, as good results can be had from
other tubed. Dry-cell tubes can be used;
two of the 199 type for the first and sec-

by cs, Wi
112% in"the pmh pull_stage, or even 7mr\
tubes throughout.  Still, it should be kept
in mind that xf rml results are desired, the
mm!bm.mon of tubes specified should be
used.

Whatever tubes are utilized, it is best to
apply the "B voltages specifed by the man-
hi o1

ARk \ollagcs el h he tubes. mnnnr
function_properly. Taketeni of the tace
hat rather a high “B” voltage is supplied
to the detector tube through the detector
post on the amplifer; this- for the reason
hat there 13 a large drop in voltage across
the plate resistor of the first- imge ampllﬁrr,
which is in series with the plate of the de.
tector tube. The correct w)lluge here de-
pends a great deal upon he type of detector

ssed; it is a good idea to try voltages
itk tom S0 tie.

* THESE HOLES SDIAMETER. Pl el and g Betasfor he sab:
ALL OTHER HOLES & Bz, “'Fie parts are shown in. doteed lincs to
‘make the drawing Tore eauly Tollowsd
? ale
i The present pushpull amplifer has been
&2 two ideas in m e to
0 Ak its adaptal Tiiet, o clectrical chunie:
Ly e teristics are such that it can_be used with
B any type of radio receiver, irrespective of
. the type of detector tube used. This is not

true of all audio amplifiers. Secondly, i
shade] in compact form, so that it will not
“hog” space, but can he plac
tante_fiom the recciver Tl to climinate
electrical coupling between them. Tt oper-
ates independently of the receiver; that is,
ft “docs hot. g0 into operation until the
speaker is plugged into the jac]
pancl.  When the speaker plug s pulled out
the tubes are automatically turned off. If
the user docs not lke this idea, the speaker
be left connected and_the ampliter
turned off by turning the single rheosta
knob full to the left. ~ This single ey
ch c I four tubes,is of e power
avy resistance wire. The
be controlled by the

1l
A

iy

ke
5

s,
~]

i

b
2

X potentiometer, which regu-
Tates the efective yoltage reaching the grid
of the second amplifier tube. Thus, the vol-
e, can. be. inereased from & whisper to a
roar; and when we say roar we don't mean

:
et

fe-———3
Ll

In order that this push-pull power ampli-
fier iy operate at. maximum eficiency, 3

"
E 4 i iliheneies, is placed in the plate lead

< gt xs ml ihenries, is in the plate
5 SR & RN of the detector tube and by-passed by a




ixed C, of .0005-mf. capacity.
arrangement, none of the
currents can’ get mlo the
audio-frequency circuits. Usually, a_good
el o Thie Shrent pacoes by the (ldumx
tube without being rectified, and is detri-
mental to the operation of the audio m..,x.r
these circuits
choke this
but the fixed condenser.offers it
h %o the filament end of the de-
tector dircuit, which is the normal point, foc
the completion of th
KIF. chtks, howeves, does not obstrics e
passage of lhe sectified currents, while the

condenser
f this

hrectmn

capacity of the by-pass condenser is too low
to allow thew audiosfrequency currents to
leak off. e passed o

fo the mclofrequecy dircuit 1 arc amphi-

fied by

Output Device

Another point of interest is that the loud
speaker is fully protected at all times, as
the output impedance arrangement does not
allow the heavy direct current of the plate
through the loud-speaker
s also allows the loud speaker
to operate more freely. The usual blocking
or stopping condenser »mplo)n\d in output
he
"B battery current feeds into the center of
the output impedance, through the. center
tap, and can find a complete circuit only
thraugh the plate circuits of the two power
tubes
The construction of this amplifier is com-
paratively si e accompanying wiring
e e T
necessary _details. The panel carries the
Theostat, the volume control and. the loud-
speaker jac rest of the apparatus,
except for the fixed by-pase condenser C;
is mounted on top of the sub-base. It will
be noted that practically all of the wiring

Rap1o NEws AMATEURS' HANDIBOOK

CICICIOICICICIGIOROIS)

Above, layout of the apparatus on the sub-bas
(T packs oty e et e s b i o e

e e
7 : T
: + :
= L 3 i
a—1% : |
L = , \
| i ot : |
i + e S
s —ra :
5 : ERen i
1= e o
Il 5 > e |
| o= e e s
i 17 Binding poste e
= e T
1 8} X9 X 3/15% 11p2,23,31
| : 3
T 1 5 vo } amp|202eA typo. 10 [24,25,36
n 1 S v, § amp| 112 type 10 4,25
i Seeme e |
|
FOMBERS Y LAST COLUMN REFER 0 CODE NUMBERS BELOW:

3t e

L — Spes, Apparat
B 30Sprasia Theckiis Ga.
i

fastrare, o earetid to
ellol e it

mmmy ..-.a e
and driliiag the penel snd

is completed on the underside of the sub-
fose, - This fuelios  wet Job wnd G the
same mue is ost satisfactory from the
clectrical standpoint.

MULTIPLE LOUD S
patent covers a_system in

SPEAKERS
A RECENT g

hich two or more loud speakers are

Is

connected in parallel to the output terminals
of the receiving s series with one lead
e

esistor, a variable inductance or a variable
condenser. 1t is stated that the most sat
factory results have been rea ith th

hook-up in which two condensers, e

are shown in series. with the. ingtrument

The value given for condenser ap-
" S5
H '
i i
4 1
i §
i i
1 i

Better_reproduction tan be had by using two
o sk, comeced Paalel, s funed
capacity condensers

proximately .005-mf., that of condenser B
being .0L-mi.

he use of two loud speakers of differing
characteristcs from,
knn\\u but “tuning” loud sp
e

ather an nteresting ine of
cless Trader.
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The Interbalanced Regenerative Receiver*
Single Control Adjusts R.F. Coupling and Detector Regeneration
By ANDREW BARBIERI

HIE Interbalanced Regenerative R

five-tube.

whose cir-
Drlses one stage of ‘cuned-radio-
n, a regenerative de-

frequency ampie

stance-capacit;
derives its name from it

coupling and strongest
rhen s resistance is hvglc s
is assisted by
n as the “i’!ns:\(ro] kil
nected in the plate circuit of the R.F
between the plate and the primary of t
R.F. transformer.

Smematy

‘The e system can be under-
stood fmm n bne( siu\ly of the schematic
cireut shown herewith, The diagram shows

the large T nie

C2, wired to the grid of the first (the
be. plate s coupled to the detector by

milar transformer, L1, w

jon wi

ing its circuit back ¢

fhe R F. tronsformer. It should be noted
particularly that the tickler is actually in
e itk the Erimary: o cols terefore
Gt wpon. e Secondary. of fhe fransformer a5

Jeed-buck i, The variable resitor is

connected across the outer ends of
rottle (in

) on them.

the dotted circle represent the elements of
the Phas:
The latter device prevents oscillation in the

R stage by shifting the phaze relationshi
of the < through the gric
plate ru|m( ity of the tube) to the original

Asopiewof the completed

L3, RF, choke; 0 densers
Control; RI1t3, Blament balsstss K. 5rid leak

L2, ic)
‘Ca basiing condenscr G5, 8 conenser X, epeaeratit
P, Phasat

rol; RA, thiee stage resistance smpiicr, aad

Lo shictdn

signal impulse. Its presence also accounts
for another phase shift in the feed-back cur-
rent flowing through the tickler coil 12 (and
also through the primary, L1) from the plate

of the detector; this shift taking place in such
a manner that the inductive efects of both
the legitimate tickler and the ersty
mary on the secondary c . In
ather words, the primary, m arl(lmon to act:
ing as such, acts also x coil.

As previously mcnuone(l the variable re-
sistor R regulates the ects of the
lary andof the tickler. It s
response while the ey

wavelengths.
The R.F. choke L3 is very important in

A rear view of the interbalanced receiver, R3 s the Slament ballast
mplficr unit, RA. Both coil shiclds are shown in pl

o the tubesin the resistance-coupled

TRabio Niws Bluctrint Constructional Artice No. 21, (See page 109).

at it prevents leakage of the R.F. currents
through the "B

Simple Control Methods

The advantages of the Interbalanced Re-
generative ver are obvious. man-
ual operation of the receiver is sxmphhe(l for
what ordinarily are two fa g
e e 0 e
ntrol reduces the dcumm!,,
€ tickiee o tie. ecoudary
e L
of a doublc variable condenser for the tuning
e R.F. and detector circuits. A

s (G e supplementary adju
ment of the R.F. condenser (C), 1s provided;
i once and then lef
then re-

e manipulation of
the condenser dial and the resistor knob.
An Interbalanced receiver was constructed
in the Rapio News Laboratories, and works
Ve e and highly

sensitive, the di

aality of reproduc.
tlon, as might be expected rom the 1s¢ of a
tr

audio

coupled
amplifier, is well-nigh perfec

adicn constructor ot average ability

plicate this

trouble and expense:

The accompanying illustrations give compiots

Assembly

The set consists of two essential units
vertical front panel, a rear hori
(sub-panel), fastened to the former by a

double vari-
ront panel holds the
the vari-

ot 5 1aF the et the nulduts con.
Seracs C2 ot the g, an the battery switch
directly below the dial. The sub-panel
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e (hes
P
L i
2| T Vil 1% g
Avies) 1M i i
4
A= A BHRE&DET B+i3sV. c-ov.

Schematic diagram of the Interbalanced Regencrative receiver.

Its aovel feature is the control of regencration through the variable resistor, R, between the primary.
and tickler, L1 and L2 »

holds the rest of (ht parts, xm!\uhn;_ the Lnn the sub-panel in lpu:llloll between the double Two binding posts are provided for the
shielded inductors L, L1-] L e shields nd the ht-] mll coil L1-L2. al and lgrouvulumne«nuns,am! a five-wire
two separate l\vbc 50C r( Vi, th& R der side of the s nel holds the ble cable for “A,” “B,” and * leads.
choke L3, [I\egn\lcondemcr “and leak C5-Re, ﬁxemoudmws 5 and £, and aleo the -

the filament ballasts nd R2, ‘.mx the filament ballast R3. The filament switch, Wiring

complete three-stage (ess ance amplifier  which is on (hc front panel, is below the In making the Interbalanced Regen

unit RA. The Phasatrol PH is mounted on

fevel of the sub-

Rectiver, vhe onsteuctor should Hist mark

REAR VIEW
OF PANEL

POSITION OF
SUB-PANEL WHEN
IN PLACE %
- o
S
3 2 4
BOTTOM, JTOR OF
e YR
VARIABLE
CONDENSER 'g &
Cc&Ct 2

~TOP VIEW
OF SUB-PANEL~

“The wiring diageam of the front panel and the top of the sub panel.

Sce next page for the wiring on the bottom of the sub-pancl
& balancing condenser, C2, has & maximum capacity of 50-m
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WIRE _HOLES SHOWN
LIKE THIS ® ARE 27DIA.
ALL OTHER HOLES.
NOT. MARKED ARE 352' DIA.

Drilling layout for the sub-panel. The instrumments are indicated in their proper positions by dotted outlines.

and drill the front and sub-panels in accord-  ment in its proper holes should be tested be=  ones when the panel is flat and empty of
ance with the fully-dimensioned drawings ~fore jt is mounted in place permanently: e
Shown herewith. The fic of each instru- much easier to enlarge holes or to drill new and some error in placement is discovered.

C6 s the small ondenser leading from the plate

The witing diagram of the unde side of the sub-pancl. C3 and C4 are by-pass condensers of lari
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3

Fomnoc.,

o on
e

o [i

T gonn
~gonmac

|

Jom HoLe

Dimensional drilling detaile for the front panel.

The front- and sub-panel assemblis should
be completed first s separate jobs and the
two ser(mns zhen ]omed together by means
of the bracl nstructor should not
g mdchmc screw through the
lole marked 27 in the picture wiring dia-
L
rame against the sub-panl. Tms screw
acts connector between the con-
alony:r fr.‘m\e and several wires bcncdth the
sub-p

The dv‘men ns of the two R.F. coils L and
Lt-L3 are given in the accompanying draw-

ng. The antening coupler is & stEaigHE sole-
noid of the dimensions, indicated, with: the
ten-turn primary wound over one end Uf the
secondary. The inter-stage coupler L1-L2 is
identical with L1 as far as the pnm’\rv and

condary are concerned: differing only in
that it _holds a fixed tic Kler (L2). is is
placed inside the secondary tubing.

oth coils are mounted upright inside

round aluminum shiclds four inches in diam-
cter and four inches high. These cans com-
prise very shallow bo((oms, over which the
cans proper are fitted after the set has been
completely assembled and wire«

T e e e i
casily with the aid of the schematic and
ture diagrams. The filament end should be
tackled first, completed and tested before
anything further is attempted. It will be
e that the flament ballat R1 s connected

he R.F. amplifier tube alon ¢
Setectar slone, and RS to the e audm—
amplifier_tubcs. The switch is in
the positive leg of the circuit.  After all the

TERMINALS
TOP OF P
PRIMARY~,

BOTH
PRIMARY.
TEREMINALS
AT BOTTOM
oF colL_» 3R BAELITE:

OR_HARD
RUBBER STRIP

BOTTOM -
OF PRI,
TOP OF
SEC.
SEC. 4
5T, OF
N9.22 DSC.
IRE
PRI,
10T, OF
No.32
DS.C.,A
20R 3LAYERS BOTTOM
OF INSULATING OF SEC.
PAPER OR CLOTH Lz 15 TURNS OF
4 D.5.C, WIRE Of

2“DU\ TUBE. 173’ LONG.

Details of congtruction of the radio fequency
s, L. L1, and the tickler coil, L:

Front panel view of the set

C2 s the S0.mmf. balancing condenser,

b

wires have been fastened in place and the

“A” ends of the battery cable soldered, five

tubes should be inserted in the sockets, the

cable conffected to the “A” battery and the
1f all the tubes

ve them,
ceed with the rest of che set,
remain dark, X

s e foreC & shart scchion AL some Wal
poi

3 one o moe

is v

thus to leave the circuit open.
i use of & complete audio-amphfer unit
saves much labor in both the assembly and
Wiring operations.

Power Supply

The “A," B and “C" power requirenents
are standard. A six

tyo sbmall “C" batte

“B” Datty
e
unit with a straight re

beautifully, without
producing the slight-

m;
thers generate a ter.
rific “‘motor boating"”
noise. In general,
the use of additional
filter

timesthesubstitution
of a high-inductance
grid choke for the
grid leak of the last
A very ef-
fective.

| omor [ o orear |

VANUFACTURER %

5,17
30, 16,1736
£

:
2 5 v 1/4 avp, Standord type | e | w596,

LAST COLUMN REFER TO CODE NUMBERS BELOW.

Esiag o o
s Cors. o dmar

e ot oo

i FIGURES TN THE FIRST COLUVN OF MANUFACTURERS INDICATE. THE NAKERS OF THE PARTS.
‘USED IN THE ORIGINAL EQUIPMENT DI

“\ b e e R T R T
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The Ultra-5 Receiver*

A Midget Regenerative Superheterodyne with a High Degree of Selectivity and Sensitivity
By THEODORE H. NAKKEN

rinciple feature of the set described
this artile s its abilty to unscramble
he mess of interference in congested d
e i
sequently DX reception is possible while
ocal stations are still on a whole,
itisas seloctive asa standard superheterodyne
and as sensitive as a five-tube tunedradio-
frequency receiv

“The circutt comprises a “modulator” tubs
an oscillator and & regenerative detector. 1t
s actually @ “midget” superheterodyne, ex-

ept that the regencrative detector takes the
Dlace of the usual intermediate stages. Be-
cause regencration takes place at a different
wavelengtl from that to “mrh the input

ed, there little chance of
osc cllation dificulties,
circuit is one which requires careful

adjustment, because of ts extreme sensit
but it should prove of the greatest interest to

e il s i A rear view of the Ultra-S receiver.  The parts are: L, antenna coupler; L1, long wave R.F. transformer
e o e e e e s
: i p A e I G e e e

The Ultradyne Cireuit b T2 ik chake, e 5, the Batiery Cal recepea e | T transk

A difficulty in the operation of the average
superheterodyne is that the first detector  we apply an alternating potentia to the plate this
1 tion  which, in our Ultra-Five,

termediate-frequency signal
d directly to the

s'a tendency 1o oscllute. It also of this frst detee will funct;
Stands to resson that the prescnce of tw only at the nmmemsm teis positive, regenerative second detector.
Gl e i sdaciats # plate s zero or negativ that as far as sensitivity is con-
of ditactor diceortion, ot oBly ohce, but. . Lacault accomplished this ia & vely qmple - cemed, there has Tt yet heea x

Svice,  This last objection agamat the super-  way.  He. connected the plate of the frst  circuit which, even with a plura
heterodyne was overcome & few years ago  detector, through its intermediate primary, to frequency amplifying tubes, can surpass a re-
in the creatio the grid of the owcilltor tube.  This grid  generative detector,  In o superheterodyne
B R B ool whoee Daification of - yatics e potental frol & mssiiaum e gutive  Tocsiver there i o b ice agiiet the tad o0
adelm\orm'\pmcre"encr'm\eurcmt With
such a cir n do away with the dif-
Lty of finding an: adequate ek ‘of inter:
mediate amplifying transformers and we can
climinate several ubes,

: of this kind enables the average
comstructor 1o DU Himscl 5, receiver. 0
which all doubtful parts (the intermediate-
frequency transformers with their potenti-

ometer control and the first detector) are

@© (@)

Panel view of the Ultra:s

e e climinated. A receiver with most. of the
gond qualcis of e superheterodyne will be
esul, with the added advantage that ts
use ‘Wil ot distur the reception of pro-
& s sy
L
the fisst detector cireuit did away with the (0 a maximum positive value, This varying Arrangement of m..- First Stages
troubles that might be lid to the use of the  potential is thus applied to the plate of ¢ In the wiring dia-
first dete s frst detector has no cone  hrst detector, 8o that the latter tube functions 1%, 109king over the schem; i
B et s e, does ot more or less intermittently. b “oniiary o it mé il
an ordinary’ detector at ‘all. The  Through this peculiar ac tion, the detector Bl 5t g il e
ilator output is not connectel ¢ i as a true mixing tube. ‘The signal is £ Sisher an indoor or an outdoor aerial, o

danger of radiation is detected by

o a lamp-socket antenna. "A variable con-
e denser cerves to tune the receiver ¢ the
1lcsxrcd s
and the localoxiltor It will be nh:ena(l that no grid condenser
or grl«l leak is.
ub
dnrmllv o the grid. Neither is necosmry,

b pmc o only when the the tvo frequ
plate of a vacuum tube is made positive.

se the plate o ing tube is not
connected o any Sl e
eral “B" battery, but is connected through

il sy
to the grid of the oscillator tube. When this
is done it follows hat the plate potential of
the mixing tube will be .\Iltnmlm&lypn

and negat p and down
o uniehn with the potential of the oscilator
i Thok, plite Surmaee Bives oot e
mitiently in this tube, and the frequency of
the application « of a positive potentual to the

plate can be mud tnm; tely
tuning of the g uit of nvc o
u\bc
vay the incoming signal is caused
to hL.xt m\h the intermittent surges of cur-
= rent through the mixi = re-
A o v o i coplte Ok esctver. Mot i tickin it T it g ey fadnctancs L1, i ate rsent fiawie
e B S o St TR o o I B gL s e the plte oo :,Mr,,,,s;‘;‘;gm{’

£ oy Besthrauency that 1

*Ravio News Blueprint Consiructional Article No. 13, (See page 109).
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Fig.1.
W Voltages to e depend on

The intermediate transformers of the ordi-
Bary mipesitarodyns or Ulteadyae seceiver
have been replaced by a coil unt consistin

& primary, a secondary and a tickler coll
o having e terminale.

der to make the construction of the

receiver 4 simple s possile, & plugin col
Lt with a sixterminal base has  chosen;
th

gcncrauon in !Ms system is controlled by
mea a duct variable resxslor
R1, n ross the mk]er coil which is place
in_the xmmc(lm(c H(‘ml(y of this p]ug -in
coil inside of t , because it need
S R

o mmuu

=

Gpnssucions, deails of the antemna copler 1
on’” ondinary “nsolatink
bl i des

e adjusted only once for every particular
detector tube used. The regeneration con-
trol, therefore, need not be placed on the
Front panel of the receiver.

Other Features

As a volume control, a $00-000-ohm poten-
ciometer R2 is placed across the secondary

The schematic, cireuit diagram of the Ultza-5 receiver.
‘on the fube.  Conseduently to voitage vallcs are given in cach case in the

T o suggested that a power o semi-power tube be s in the laat audio stage.
aram above.

The correct “B" and

s employed, a 171-type power tube can be improper use of hand-operated rheostats, is
inserted without any’ changes in the wiring prevented. At the same time, it s possible
of the receiver. by changing the ljusting rheostats, to
perate the receiver “.(h any kind of tubes
Reted with UX bases

In order to eliminate g8 many controls from
the front panel as possibl, al the tube fila-
ments are ccntru“(‘(”vmmm of self-adjust-
ing rheostats. The use of these Sl
proper operating current to each tube, so
that distortion, which often results from the

Constructional Details

The panel measures 7 x 21 inches and the
lsaacs between the shaftd o Hhe Ganrlensera

SYMBOL [ | NAME OF PART | ohr REWARKS MANUFACTURER %
= N JERTRUXY

nt. Coupler
cots

{Tene vave Pliaein e win Temal 3|
s

S P 3
25 s
TR
s S 3,85,26,11
et = Votue con 3,88,0,01
w hotorris-controt [5v. § hopd]
w Sue Aoy Tor Fomer b
1,10 [ 2 [a7. tesaa
T o For utpat Tiiter 2
i trye 15,2056
) )
AR For Aerial,Cnd, & Loud Speaker 5,26,%
) | 1 Vires
2Je1ong T eie, T 5
i 456 Doubio Govored S11k .
o i
s 14 }1,37,33,47

st y 15 ;16,17 55,05
volum iver m ad- bos Ry 5 367,36,9, 40, 14,58
RO e 2 {8 ¥ A e {1y DR

To permit the use of different kinds of

Primary (), 15 turns No. 26 DSC. wire.
Sccondacy (8), 42 tumms No. 26 DS.C. wire.

Constructional dtaile of the oscllstor couple, 12.
The two ot are. wound fon o nsu
Tating tubing.
power tubes in the last '\ud(o stage, a proper

vice, compri
-mf. condenser TZ
corporated in the recetv
teries are used, a 112- l)pe tube can be, suc-
cessfully employed; bu ood “B7-
power device with suﬁirxently iEh voltage

sae s sucts taeaat o
175 e pt

ot 52 tre tews cotn of samtachurrs o cace
ia layiag o
it s T e,

Horance:1n siis.feim thoss orsgimally Sk

'NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

X THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.
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Bc| by

sub-base. Tk note of he fct that the B prong on the battery cabl eeceptaceis to be uied 03 the B4 90-volt
num..rmnm. et The two terminals G indicate the frames of the A F.. ransformers, which are grounded through
Py oy of the Hlament controts. C.CT Gonnects the grounded condemser Totors.

{The layout and wiring of the und
lead.  Connect the "B~ 1o the

e —.

D e

T
e Shi -

SEPTPRLE BN

Details of the drilling for the sub-base. Al holes in full black are for passing connecting wires through the sub-base

|
ke

Constructional layout of the apparatus on the sub-base. Be sure to mount the base of the R'F. transformer L1 5o that the depression, indicated by A, is pointing
‘owards the left as shown.
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is 734 inches. The sub-panel is 7 x 18 in
The variable ccndcn;crs are of the slraxgh(r
line-frequenty These are pmvulul
with drilled L aBabed frames,
used to support the sub-panel. It is not
w;v rlnlay(yru’)“'lm turnsNo.38DS.C.  necessary, therefore, to employ additional

brackets. The dials completely cover the

Dsc W'g 125,250, 3um= Ne- 3 screws used for fastening the condensers and

e s ene¥o. 38 DSC,  the volume-control resistor. The sub.panel

wwe. Iayer wound. is laid out in accordance with the accompany-
ing sketch.

‘When building this receiver, it is advisable

s irst to mount carefully the sockets, the

(mus[nrmcrs and choke, and the self-adjust-

Gomstructional detjleof thelong-wave  ing rhcostats, by means of small screws and

11D)- The secondary soil 5o lag.  uts held by lock-nut washers. The last
wound! The “small skeiches' below  parts to be mounted and wired are the coils,
show the manncs in which the wire it because these might otherwise be damaged
- tickler'coil is also in the handling of the receiver, while the
circuit is being wired.

B-+" terminal of the second amp
ing tmnsformcr is connected directly to |!u>
“B—" point on the cable jack which is
fastened between the two Jl\lphf\mg trans-
formers. We have selected the “B—"" lead
for this function because lh(- ﬁr<t .nmpnfvmg
tube is provided in this particular receiver
With 90 volts, and the Jagt tube il
adaptable to any plate voltage, req
type 112 or 171 tubes. This ncrchsx(alcs ﬂve
use of two different “B” and “C" battery

did not use the “B~" lead for this purpose
we would be one lead short in the cable.
The six-terminal coil base is fastened in

such a way that the lug on_the coil form
points to the left of the finished receiver.

for the support of the three
sers, which are tapped for No. 6 scre
The sketch of the various parts mounted on
the sub-panel shows exactly how these con-
densers are located. We may now install

Layout and drilling sicetches (sbove and below respectively) for the front panel of the Ultra-5 receiver. All the necessary dimensions sre given,

T, ez

&0

rozrom 2‘&

Somg—1
i

fedifa i B
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The layout and_wiring diagram

o e lea S reteiver anseen
the Sub.

aczoms the farger winding (grid) of
e mnmm coupler L3,
Which 1 1a the
s n oxclen it not
Sbtained, try e "con.
hections ta the latter winding

Rapio NEWs AMATEURS' HANDIBOOK

0
<
C]
B
9
o

the various coils in the R.F. end;
«gpecifications for al these are givea
he diag;

Adter m receiver has been thor-
oughly checked,the cable s d
and a single t
the

if the “A” Js turned on. ‘The
ous Connections can be checked fur-
ther by means of a voltmeter
nected between the various points
where voltage dificrences should
xist. When yo
that no_short circuits
in the receiver, insert all the tubes
The antenna’ and ground leads
being provided with phone-tip plugs
the antenna
and ground Sacks (T D, at the leit
the baseboard, while the sy
e are inserted in the outputjacks,
1. The receiver should then bé
tined to 2 nearby station; and, as
soon as the broadcasting is heard,
the resistor R1, controlling the r
ge‘nemtmu, should be_adjusted to
ve good volume. Oncc this re-
generation has adjusted, it
Gan'be lft alone until another de:
tector tube is inserted

Tuning

T fines oxizenely

sharpy the right-hand
controls the oscillt
Jar]
e e e
are turned too fast it is possble to
pass right by the very strong
lmal cadaatds e

Depending on the location of the
receiver, the regeneration should be
adjusted in such a way that the best
quality of reproduction is obtained.

T the Ultra:S s used ¢
town, for which purpos
cally recommended, the xegenera
tion does not o be advanced
to the highest Boat; but aut in the
iy regeneation, of course, i
esirable to the utmost exten
however, is entirely 4p £o tho
dual user.

It is advisable to compil
chart of the receiver, bet
tuning i 0 sharp that no mdv( ation
of the presence of a station is given
b
right.

Many people experience trouble
with superheterodyne reccivers, due
to excessive whistling on some sta-
tions. When \\cr(m(mhvrm\\v the
superheterodyne functions, it wil

Come €0 fatud that these are three
distinct frequencies involved in its

tion; the signal
oscillator wave and the intermediate
wave. The latter is created deliber-
ately, as explained.

is p
e i
if the di

Is

¢ a tuning

1f, however, the receiver i located
in a crowded district, where several
powerful stations are broadcasting
at the same time, there is a pos:
bility that two or even three waves
from different broadcasters will be
impressed on the detector cui

These different frequencies
intermingle freely, and com

dividually or jointly, perhaps, with

may

ne in-

manner they may, therefore, give
rise to serious interference, squeals
and undesirable n course,
in order to be capable of doing this,
the beat notes resulting from such

(Continued on page 43)
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{809 view of the mew ailded Ultyadyne LR recever, which s very compact n

The two-stage transfor

mcr.coupled audio amplificr can be sccn ot the cxtrere
tained

"6 the base. The left rear shi aing

et
1oURE o B i e g sl el
i osclator shicld. Noke that the condensers Which une Lhe sadio frequency and the modulatcr hcuits are on the o

amplification

‘around

‘Smplifer stages and
A e TG

The New Shielded LR4 Ultradyne*

A Simplified 9-Tube Set Using Standard Parts

the majority of the re-
have appeared on the
ket within the gast for montin
have, on an average, six tubes, there
great deal of intercat Uisplayed in sets ln\ms,
many 1 It is true that the five- or s
tube receiver s good for reception up £
about one thousand miles course in
some cases this is c\(ccdu!—l»uk “hmv the
experimenter goes after sta-
B i v
nine or ten tube
On stations within the radius of
hundred_miles the st having five
tubes will give every bit as good reproducs
eiv

a fey

as pointed
s wanted there must be sufficient
amplification; and this means more tubes, in
the radio-frequency end of the s

Convenient shicming Available

When more than o stages of amplifica-
tion are employed o G ey
there is likely to be trouble i
precautions are tak n_the past few
Tmonths radio engineers have incorporated in
st design shielding about the radio.fre-
quency stages to reduce interstage coupling,
ncing that reception is bettered thereby. 1
the new LR4 Ultradyne receiver which is
described in this article shielding is used
Sround the stage of tuned radio-frequency

Ravio News Bluetvint Constructional Artice No. 2.

By R. E. LACAULT

amplification, the modulator and the oscil-

ator circuits.

‘old” days of radio—four or five

hen an experimenter wanted to

Ieceiver it was necesmry for
o greater part of the appara-

build o new
him t
e
condition has \mu
acces manu-
Tackured. This 15 true particularly of the
shields, which formerly had to be lsboriously

~n. e

t from sheet metal, now can be
bl ot riady o in A.u in a receiver

The LR4 ver igned  for
’vswcmM\ Vith & minimum of effore on the

of the builder. By this is meant that
Peeryshing: that in installed in the set may be
ased; nothing having to be made by the
r uniess he 5o chooses.

build

What the LR4 Is

It is impossible to say what a set will do
in a given location, expecially in cities, there
being too many factors involved to permit
any broad and sweeping claims to be, mad
However, if a sct s described in this
artitle i properly assembled and adjusted,
it will give excellent results a short in-

loor antenna many distant Stations have been
tuncdin, the amplifiation being such that
most of them were heard on the loud speaker.
The selectivity is sufficient to permit the
soparation of stations very close in. fre-

(See page 109).

wency; the radio-frequency stage and the
ih\(‘ldu\g preventing much inter'erence and
from getting through the

FeRb e e
wiring diagram of the receiver, it consats of
a stage o« tuned radio-frequency a

tior ilator, a. modulator, hres stages
of Tong-wave Tadio-frequen fication,
a detector, two stages of transformer:
coupled audio-frequency amplificati

The stage of radiofrequency amplifica:
tion is_auto-couple his is meant that
the primary of T o e
former is & itomatically varied. in
duct lation to the secondary merely by
a mmnon of the dial of the v
mplifcation is shielded,

“The audio-amplifier is designed to produce
volume and good quality and, when used
vith a good | 16ud speaker, 3 Il feproduce ail
audio frequencies with fidelity

The dtlumr gireuit is
may be cmpl Y
made of e o e
curve” of the tube.
Caiane ik ooty turn,
may be connected to the *C l)utary or the
plus or minus of the “A”, e case may

wired that it

A rheostat also 1s pmndcd to contml e
detector filament mounted on the b
ing-post panel B e bcc.xuw
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Fig 3. The complete circuit diagram of the LR4 nine-tube Ultradyne.

DET AR -8

45 4B +B
1L AP 155 YouTs

3ack: 30 that this stage is in operation only When the 1oud-spealier Iug 18 insertcd in the jack rererred to.

once adjusted for the particular tube used,
need not be re-set.
In"order to produce the results of whi
it is capable,
With the best i sk
been said and repeated a great many times by

desi of good scts, and will never be
emphmmw(l too strongly. = The amount of
energ: m distant stations 15 o

Sl that it 1s of the utmost importance o
avoid bad contacts and high-loss parts which
absorb_energy; otherwise the signals are so
weak they are not heard at all.

Before mounting the parts, it is necessary.
to place the bottom of the'shields and in

order to do t urately, and properly
fine up the condensers mounted on the same
shaft, one should proceed as follow:

irst place the baseboard in the cabinet
so that the clearance is even all around and
Tmount the panel against it by means of four

wood screws.

In order to prevent the board from split-
ting, first mark the spots for the screws
through the panel holes with a sharp point.
Then drill, but before doing so, make sure

view of the com-
and J1
the

A front
pieed receiver:
he e

‘Dotentiometer.

The construction of the LR4 receiver is
comparatively simple because the shiclded
e the most delicate par

may uile with sandard

y for assembling and

t mtl\out further adjustment.

and auto-couple

pil are designed to be mounted direct

he condenser or on small brackets, The

Jhields are all drilled for the mounting of

the condensers kets, so that a screw

Iriver is all that is necessary for the work
of assembling these units.

Ihe panel should be first traced and drilled
with the a square, center punch and
Hammer. Al dimensions should be taken
from the left and lower edges of the panel,
s shown

&

Assembly Work
Aiter the panel is completely drilled, the

switeh, rheostat ang

~ounted on it.

lug of the lelt rheostat poins to the leit
and ¢ the potentiometer to the right.
Nest the am«u binding-post panel should be
traced and drilled, as shown in Fig. 2, and
N o posts mmmed
illstrated in the bascboard wiing diagram

 partitions of the shiclds should also
be driled for the connections running from
one shielded compartment into_the other.
The drilling of the base for the wiring
s done after the perts are mounted tipon the

that the center of the hole is exactly 3{-inc
bl che tomedoe ot o board.” This is
y nt, because if it is not exact
e amitld may not fit properly, 1 1
baseboard is properly fastened its upper
fave should be euactly 73 inches from Fhe
upper edg e p ter the panel
Tibs been fixed against the edge of the board,

the left .00035-mf. condensers should be
mounted against the shicld and panel so that
the screws pass through bol these, as
hove New:. the Eottom of the shiclicd
compartment 'shoul placed under_the
bent edge of ront Section of the shields
so that the holes come just under those
punched in the bent lower e of che shield
mounted against the panel.

Take care in placing this bottom section
to have the £wo holes funched for the socket
mounting screws on the right and back of
the condenser when you from_aboye.
1 ood screws may then be inserted
through the holes to fasten the bottom of
the front compartment on the baseboard, and
the socket may also be screwed
is the mounting of the
ther variable condenser on the front section
o the bacl shield and back i o
front shiel two sections are mounted
back to back, as shown, and maintained by
the screws
This ensemble should then be placed o

seboard, and the double-lengtl shalt pushed
through bot! after the individual
shafts have been removed,

(The long shat provides the proper align:

ment for the condensers, which should both
tum freely without binding at any point.
The, double partition_ supporting the back

condenser may then be screwed down on
board. The holes on the lower edge should
Correspond exactly with those in the bottom
of the front shield.

The bottom of the back shield is screwed
down exactly like the front one, Turn i€
so that the mounting holes for the sockets
are on the right of the condenser.

The other partitions of the shield are

The receiver as seen fr

om the cear, with part of the shielding removed to give a clear view of the placement
of e part. Note the rhcotat R4 mounted on the Binding post pancl: i

i controls the hlament current

o the detect
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Fig.B

1683

The “gof wiring” on the uader sle of baschesrd, Thin i comparatively eay to folow: a el of the hlessre sy e i both ciarans of the sides
% o the baseboard. - ‘The 1¢ad £0 the rhicostat on . pancl hasscs through hole No. 7. "

mounted later and held in the corners b
the slides provided for this pur-

P other variable condenser is mounted
in the other shield and fastened against the
the same manner,

properly aligned,

ihields, mot to run the geid and plate feads - soldered joints as this operation is very im-
too close

or

o the shield. Insulate all t

portant. * Use a properly-tinned soldering
iron and not too much flux. Also be sure

e

ith spaghet tublng, even it insulated wire  to have the wires or lugs clean before you

S

uring the wiring operation check try to solder thy
I

hexr
lead often. Be sure to make good he ‘wiring dlagrams givén here show all

and the shicld sue\\ml (\0\\11 the condensers —= S ——
shouid e removed, e jpaie, SYMBOL [omaiv] NAME OF PART | 0Pty REMARKS
Coils, binding post aad by-pacs condenser =
mountec up«.mpo bottom of e elds, Jer.62.02 1 2 [ Varsable cond. Jo0DS: f. tape. 1
and the holes for the wirin; dnva[ as ;ho\m, 29 i ED
through both shield and baseboa 2o Ea B ETRETIETS
Screwdown all the sockets, bases, audm- 2 " Tow  ESTETS
frequency ) : 1 05 mre [+ ~ 12, 13, 10,35

i it niteg pet o 2 + o0k af. | By-pane wnd viocring 12, 13, 10, 15
Mount also the auto-couple coil on the left 3 200085 o, [By-paes 5 T s a8
forvard condenser and remount the three (N I e For 00035 af. veriavie conderaer| 1 | 26, 17, 18
variable condens: 3[R 7. Trems. o, Var. Coupling s

K7 IR 7P FR VS W [Py
Wiring i 9 [sockes Spring supporting type
2 [ osane Vorner
he wiring_operation, might be TR e

i e e s oo Piee ] Vil —
Wires ran. dircetly from. one hole to_the
next, is very easy il done as explained $1_| 4 [ Auto. 7i3. Cont. [ov.k amp. [For stendera typ0 tube 26, 27
further. ()ne may use wires of d nt e L AL
colors for eac] t, although chis s not 5 | Binsing posts o [20, 20,9, a1

contial, Plable Wiré rather than bug bar YT S Sprsial oot e treme:) 0

recommended.for the underboard wiring. PR T Deable Sireuit [ ERETET

s type of wire is used it may he bent n e Single * Fil. Contral |2, 30,3

double where it passes through a fiofe in I W “atn piict Tige o |50, 51, 39
the board and . loop lft long enough to, 1 [ane1 E12413/26 inehen 20|34, 35, 36
e e e e s then P ERyey exzoix121/6_® (ineide dinmeter) | 11| av, 38, 39
cut, the two ends snr.nped clean : md =l 1| Basebonrd zsz dnches (wood) | | - |
to ‘the lu e wiring s || 5 [antease ST amimn e
best donein the foHo“ ing order:

art af * binding post and run the
wire lhmu ! hole 1 to switch, !\cu back
through 3 lo S 11, 39, 15,17, 23 and 25,
it from the Ieft heostat through 7 to

Starting
yire through 2, 4, 6 8, 12, 14, 16, 20 and
18,

o' 10.
From “IH»Det" run the wire directly to
38,21, and
"B‘r‘\mp 029, 30, 31 and 32,
hcm “135v"
st s )
and 24 and from “C— for the detector to

After all the connections are made and

the re o
Hiken, when wiring the parts inside the

NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

tral Fadio Labs {Conizaiai]
T et tora Go., Tnc.

AT e r—
Frvo Raito Cory
Wiz or eehn TerE—

‘COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
'USED IN THE ORICINAL EQUIPMENT DESCRIBED HERE.
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the connections, which should be carefully
checked after the wiring is comple

To re_that everythmg is con-
nected correctly, insert: all the tubes in the
sockets, turn, the rheostats up full and con.
nect the ksl battery only to

—" posts. I ﬁlamcnt
T e

heck the “B battery circuits, leave

the “A—"" connected as before; but connect
the plus terminal of the Gvolt storage bat-
tery to the “B-+ i is
circuit is O.K.,
light.

Repeat the test by, connecting the plus
“A+" lead to the “B+Amp” and the
“B4- 135v.” If during these tests one or
more tubes should light, it is because there
is a wrong connection somewhere.

If dry-cell “BY batteries are used, the
large size or heavy-duty types should be
sclected because they last much lon
Storage “B” batteries may be re-charged
and can deliver more current; or a good
socket-pover unit may be used.

wiring is

e e e

Accessories.
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FIG.

Details for driling the panel of the receiver.
“C el and counters

Drill “A” holes 7"
There are very few holes, as most of the apparatus s mounted on

Gl B holes 7 andcountersnk di
i hebau

Below, details of the small binding-post pancl, which also takes the detector heostat.

Tn the binding-p of the
LR4 a binding post is provided for the
detector voltage so that 45 volts or more
may on the plate of the detector
T Wi 201A balbs 80 volts shoutd.be
used in the radia-frequency, tubcs and 135
or more on the audio tubes.  The “Cbattery
voltage depends upon the audty “B" volta age
and is given e tube manufacturer in
the shcet o nstructions furnished with each

“C" attery voltage on the detec-
e i e adjusted experimentally, be.
se it varies with the plate voltage and
the type of tube used. The rheostat pro-
vided for the control of the detector filament
permits the use of various types of tubes,
and after being set
o aerial is sed with the 1R4 receiver
because of the necessity of m: g the
input and radio-frequency stage accurately.
Another reason for using an aerial is that

4%
Eﬂ’ L m—‘r"vsar‘z—‘m'

.,%11_—\9(-7# 77

FIG

List of Parts for “A” and “B” Socket-Power
Unit—see opposite page

SYMBOL [ | NAME OF PART | oriiee | ‘REMARKS 4
) i+ Sot. Corger |5 dope [Pl or stooroirite rpe Tlin -
- -
pover GAEE Fowr trom i
mser Venk T4 & [Tt total capactty s
)  Cumdoneors [Toat.__[Eropats s
ectitior tibe Frimsntion T
% er. Reststore Voltage rogiistore T
- 10 arp. 138 vt eiting
s ocket For vectifier & 50
fnting paste £y
ne1 CECERS o %
Sovaer EYatis )
ST [ oo wire FYED
s B s
NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.

oriss
T koo, Hard Rubber Co. (Radion)
e e
Gameere

T2 you use alteraste part;

sed tn
out and drilling
the panel sad sub-bases

jeinr

BoLaen uis.
T2 Goners1 Fieotric Go;
FORK COPTRIGHT EXPERINENTER PUB, 00, 2927
tmmﬂmmmmwmAmmmummmwmrun
USED IN THE ORIGINAL EQUIPMENT DESCRIBED HERE.

it picks up more energy than a loop. If in-
stalled indoors it may be fastened around
the picture moulding in the room and thus

Sl e
less hmky ‘and sometimes unsightly:

t is possible to use a loop with the LR4
receiver, but if thia is done & midget con-
denser connected inparalll with the second

b ser is required for balancing
the inductance between the loop and auto:
couple coil.

The ground connection may be taken on
the radiator or vater pipe, Preolalos dren
clean. In some locations, where the sct is
instailed high above the ground, it is possible
to use the ground alone as an antenna.
this case the ground lead is connected to

e antenna binding post and nothing is con-
nected to the ground post.

Although the receiver will work satisfac-
torily with any good tubes, we recommend

the tie of the 201A type, | It may be em-
ployed throughout the it it is of ad-
Vantage to use a 112 type in the last stage

of the andio amolifier. IF 135 velts ot more
are used on the plate of the audio tubes, it
would even e preferable to use two. o
these tubes in the two stages of audio-fre-
e e

Tuning,

Once the batieries, anienna and
are connected, e ne e
R loms b b 1 teoucabe o s

1l e gl e sl vl o e
is e

o.m a signal is tuned in, adjust the po-
tentiometer for maximum signal strength.

If a whistle is heard, it may be that the
balancing condenser in the circuit of the

rst tube is not adjusted correctly. I this
is the case, turn the ad]uslmg erew sIow
until the \ﬂustle stops. !
justment, tune in @ el
long-wave station. The frst tube should not
oscliate in either case if the balancing con
denser is properly adjuste:

If everything is pmper!y zd{]us(cd the se
is now ready to tune a
quency. It should be noted that the rl.\eo-
stat on the panel should be re-adjusted when
weak signals are being

(O o Eiarliet a3 6F tho e i

most _popular, ‘superheterodynes was the
Lacault Ultradyn ve we shall not

Contradicted if we say
dynes were built than of any other
superheterodyne—certainly i
Countrics the Ultradyne enjoyed a
popularity than any other superhetero-
iyne. This new shnelded LR4 preseats some
ts.—EDIToR.)

T
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A Complete “A and B” Socket-Power Unit

Adaptable to All Receivers But Designed Expressly for the LR4 Ultradyne
By R. E. LACAULT

ithout generating a hum. A flament wind-
ing is provided to light the filament of

power Lube, this arrangement increasing the
number of tubes which may be used in the

o S i Constructional Detail

The power ot e buit entiely of stad

g+  and parts and is composed of
Mi  tinit, & standard “A” battery rh;\q.er St
special fiter (the “Abox") through Which
the charger supplies the  tube Hlaments

? directly.
s 7 I'I\e st of parts required for the con-
4MF: c struction is given in the specification sheet

(see page 36). The size of charger to use

detetmined only by the number of tubes to
FOR FILAMENT be supplied by the “A” pover unit. For six
; WER Sibes o les 8 2iampee chatgs oflihe
{  AMPLIFIER TUBE satisfactory, but for larger
J s b charger of five-ampere capacity

FIG.1

The connections are clearly shown in the
diagram, no lengthy explanation of the
Ty LRt Ry St
unit_comprises a e og, con-
taining the power. transtormer, two. fiter
chokes and the 0.1-mf. buffer’condensers.
The usual bank of condensers is used, to-
gether with the necessary variable resistors
to contro " voltage supply to the sct.
the flament winding provided for the
power tube is empl e leads from the
o the power u SRR
Fether, us this removes the tendency ta b
and leaves the output of the recciver clear
and free of noises.

Fig. 2 shows the connection of the power
tube, which may be installed in any set.
merely to change the connec
filament, grid and plates so

Above: The cireut dingram
of the “A” and “B" socket-

&'Power tube if connected
‘as shown in Fig. 2.

RightsSide viewof the “A”

and “B" power wnit,

‘arts are sy designated in
the large view, b

IE last year has witnessed several
mprovements in radio receivers
ing, power amplification and
r supply have been the most
outstanding, and they show a trend to bring

adio to the point where receivers will be
TR sh e of
the many lectrical appliances now used in
t

The pmblem of usin is
hardest to_solve for the s “builder; be-
cause it is difficult to rectify and filter
e e o ooy B e of
the tubes when connected in
8 Ul melver the civuit sy
altered and adapted to a series-connection
system, or small Jow-consumption tubes may
be used; the set may thus be “elcctrified,”
foit hess methinds conmot aliays be adapted
to home-made sets,
cent ere an ‘A and B oocket-power Unit,
which js built entirely from standard parts
and which may be used with any st to sup-
ply the slament and plate current from the
0-cycle ighting syste
s Tt dew eloped 10 sapply the now LR4

radyne receiver, but may be used with

z\ny receiver.

Che “A” unit delivers 6 volts and up o 3
depending upon the type of char
This is sufficient to supply a max
T of twelve Jiampere tubes or their
equivalent. By the use of a series connec-
tion, as explained hercin, cyen, more tubes

operated from the “A” unit. The

nay be it A fop view of the alternating.cu and B socket-power unit.  Ch is the charger which is a
L B" supply umt delivers up to 250 volts filter unit. T is the power- cumw o(the S pcmer unit. is a condenser bank totaling
depening vpon_the load, and. will supply copacty i annm}3§§ iR T, Al e Aboa: R mma.;.mu;,.gmégméw &i:".i“.i,
superheterodynes or other multi-tube sets e B Tl el ¥

“Ravio

s Blueprint Constructional Ar

Vo. 14, (See Puge 109). (Photo courtesy of Radio Electric Laboratories.)
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(ReEombs

SETAS

Complete lavout and wiring of the *A” and "B sacket-power unit.

The parts here carry, the same symbols

i he other ilustration

Pt i the .

i to the rectifer tube socket.

i draw
our work  Note there are only

that the proper voltages may be applied to
is

TR0l cherorihn velanic
desired to use this with a et containing

A froatpanel view of the completed uni
and R2 "are the “B" voltage regulators

seven or eight tubes, or even more, some of
the filaments may be connected in series, as
shown in 3, which is a diagram of the
mid-frequency amplifier of the. Ultradyne,

s case it is necessary to use a slightly
different arrangement to control the grid
bias, since the filaments are connected in

rics.

Use of Small Tubes
The arrangement shown in Fig. 3 is en-
tirely satisfactory for any standard super
employing potentiometer control to stabilize
the ampliicr, and may be ueer de-
sired to reduce the filament consumption. In
this case, small tubes consuming only Y-
ampere at 1.1 volts, such as the WX-12, are
used. When they ‘are connected in series,
five of them take no more current than one
S-yolt, Yicampere, tube
of such small tubes increases the
tnm, due to their small grid-plate ca-
is recommended in the circuit i
it

ram shows also the hook-up of
the potentiometers and resistors required to.
control the intermediate-frequency ampli-
fier, which is quite stable and functions with
egative jas on the tubes This ar-
rangemen increases the efciency of the am-

v
"The whole unit is built on a board, with

a control panel supporting the various bind-

ing posts, voltage regulators and switch.

25 oo
TR

FI6:2

s shows how o commeet the Blament of the

pover e m: poer suppiy” Uk, 7
Volage for e i 5 Supol e drop o
el Bcrom the “3.000 ok restan.

The cord supplied, with the power trane.
former of the "B” unit may be cut and
spliced with that of the charger, thus per-
mitting a single switch to. control. botha:

* power may be turned on and off by
e O

Assembly of Unit
It will be well to offer a few words of
explanation relative to the assembly of ths
complete “A and B" socket-power unit, All



of the weighty apparatus is mounted on the
wooden sub-base, as can be seen from the il-

Tustrations. The power compact T, which in-
cludes the power transformer, the' two filter
chokes and the buffer c condensérs

on the left side and ¢

rectly behind the pmwrrmnpmlarc mounted

v fixed c
.mu!cw o

sers which compose the

hree of these

condensers

have pa £ 5 ot wiils che
faureis) h,‘s - Iast
one is f mt R panel and is

llel with the tl mf,

connee ted in

nden

> make a total capacity of 6 mf.

The mxrm charger CH, which in this case

is one of the

electrolytic type, is mounted

npon the extreme rear of the sub-base.
The cable carrying the plug, which would
ordinarily connect to the light socket, is cut
and spliced with the e
ompact. The two leads with battery
clips on their ends are attached directly to
the Abox (A), which is mounted to the

Layout of panel for B socket-
Sl e

right of the power compact. The output
posts of the Abox connect to the two bind,
ing posts on the pancl which are marked
“A4" and * e flamentless rectifier

Th
e B i socker are moy

the Abox and the
is connected in tl ‘H"nuncrun

tween t

nted be-
This tube
i only and

has nothing to AVc \\uh the “A” s
Betwe b poet ekt i ((m\;uut

panel for the

Drilling leyout of the
“B" tg:ket power

we find two small fixed conden:
2, each of 1.0-mf. capacity, which
the two voltage controls R1and R2 mounted

on the p: The only oth
tie panel s the main switch SW, which
turis on and off both A" and the “B”

e

i mmm posts are mounted

posts on the Jower
e e
tube on the lower left part of the

(Thelistof parts needed

panel.

ill be found on page 36.)
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The top view of the Powers-Casem 5-tube recei
tuning condensers; R is & 30-ohim rheost

et el and 12 e the anteona col and ¢

i pesotor, 3, el adyusting cons

radio frequency tranaformers respectively; C, CL

and C:

W S A R e

i
R e tem EehO" oG Dac and frih 16 adsust the Gouplng of L with L1

H K
The Powers-Casem Receiver
A Simple Five-Tube Set Employing a New System of Variable Neutralization
By DAVID G. CASEM and ALVIN J. POWERS

receivers, made in the homes of as
adio ans i less than one month,

irct t would Imvg

ical

credulity was the outstanding characteristic

of said fans. lcday a dcsuzncr must

real circuit, and it must include some mcn

torious l(lca, to appaal to lhe av crag: “b

or it will be just another of “those

the Powers-Casem re:

Tn be adopted in more than a thousand

iz a vecard

advanage of being previously heard by more
X ere so struck by

sensitivity, sclectlvxw, volume and quality,
that they, were impatient to get it goin

e (lesvgncrs began the set about two years
ing up a working program with
secing that it should be cheaper, a
in all-around

many claims of “eﬂimency" had

used to balance the radio-frequency amplifier
tubes, and. the other s the detector circuit

ualnn:ing s accomplished through the uze
of the magnetic fields of the transformers.
Ordinarily the stray magnetc hel
chief source of trouble in a radio
The coils_must be placed in exactly the
right relationship, 5o there is 10 transfer of
energy from one to the other, or the st
cannot be neutralized.

However, in the set under discussion, the
magnetic fields are used to balance ou the
capacity o the internal ele-
ménts of the ho-irequcncy amplifiers. In

clppinats an able current it
e S o
Strength but of opposice phase, Yhich can be
produced by _plac frequency

©
receiver.

)

Wile they are in a right-angle position,
one coil can be m any position
S5 Gad of the othee. Whe tho fret coll st
the center position no transfer of energy wi
take place from one to the other. But justas
i as the first passes the centerof the other,
fn-either direction, the colla are in' mutual
magnetic relationship to each other. ' Equal
distances on both sides of the center line will
produce currents of equal magnitude, but the
phase of one will be directly opposite to that
Of the other, | This lolds true with the cur-
rent induced in either

se now, that therBrst Fo cullilohin

curent,due o the capacity of che internal
ments of the tubes,
strength, o i Hhe s

in the right
other,” An arangement that can be read:
justed at will Is also necessary, since the

heard. acant  current to be overcome \arlcs With the fre-
e v et
cn made. ‘The antenna mductanre m)d thc two R.F.
1 and

t
of the circuit, and made the set so simple that
any novice could put it together

iciency of this receiver s due to two
novel arrangements. the method

o cach other; the
ice which malkes it
ationship to the ad-

are placed at right angles

rot'ls attached to a de
possible to vary
Jacent transformer at will

*Ravio News Blueprint Constructional Arlicle No. 3. (See page 109)-

¢ signal nd e
of the set. If the first coil
is moved in s o
rent in both coils will add to the strength o
the feed-back current; but if it is moved in
R O posite
phase will be produced and the undesirable
currentwillbe Climinated:  The coil should b
i point where the tubes are e
Soheed ond Teft sition until a
ferent station is tuned in.

“There is a limi to,the amount of curreny
that can be produced with the ment
just desc tlubes have such o high
fhternal capacity that they cannot be neutral-
ized in this manner. of radio fre-
quency, using the 201A-type tube, can be neu-
tralized very easily; but the current becomes
50 great when two stages are used that it is
unmanageable. Two stages can be em-
ployed, however, when the 199-type tubes are

Many radio fans will be interested in the
theoretical explanation of enomena
just described. The same principles of mag-
hetic induction are used here that we find in
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Schematic disgram of the

Powers-Casem receiver. 1t w

I be noticed that there are comparatively few con-

‘Tecting wies (sce next page) thus making the construction of the set €asy.

the clectric motors and generators.
Each coil acts exactly Iike ‘bar magnet in
Vh

other coil, a current will flow in acertain
direction; and when the other end of the
first st the currest will foy in
the opposite direction. Of course, the polar
ity of the coils alternates it each {oecils
Iation of the signal flect is the same.
aa though & bar magnet wers rotated, end
for end, in the field of the cotl.

High Detector Voltage

Such a tremendous signal can be built up,
with the radio-frequency amplifier just de-
scribed, that the conventional detector cir-
cuit cannot handle it without a great deal of
distortion.  "The, detector would also breal

Violent oscillation, especially when the
hxghcr f{cquency si ere detected. This
led to a number lgexpenmenls in search of
a better detector system.

most everyone is mmm with the dis”
wruen cause« uency '\mphﬁon

the
oo an" arrangement et
whereby' the negative bias of the detector
grid was controlled by the rheostat. It was
found that the best plate voltage was 90;
but as high as 135 volts can be used on the
detector plate.

The remainder of the circuit follows along

conventional lines. Some trouble may be en-

countered as a_result of oscillations in the

ast audio amplifier, but a variable

placodl actoss the sedondary of the last trans-
will_generally

There are on the market several makes of

high resistors that answer the purpose.

41

used. Several kinds of coils were used with
success, but that which gave the best result
was the loose basket weave.

The aniénna coil, L, consiss of 48 turns
of No. 20 triple cotton-covered-wire impreg-
pated with parafin, 1t should be tapped

the middie Tor use with & long aerial, and
for tuning on the shorter waves. This coil
is tuned by condenger C, whic h Jhas 2 capac-
ity of .000: quency
transfor o 1_1

turns of N

o that just

(IC:U’I])Q(I, \»lulc lhc primary consists of 26

turns of , also triple cotton gov

e e i

trandformer is tuned by the condenser r1
wh 00035-mi.

second R.F. transformer, L2, is similar to t i
first, except that te primary Consista of but 12

capacity of its tuning condenser,
C5% 00055t

The primaries are wound with the second-
aries at the filament ends of the latter coils.
The 90-volt battery leads should be made to
the outer terminals of the primary windings,
with the plate leads going to the

If ordinary solenoids are used, the number
of tums in the primarics will & have to be in-
(m.:md about ten in each This is be-

e the exceptionally close coupling in the

Rear view of the Powers-Casem receiver.
the m:

The receiver illustrated consists of two
stas of tuaed radio frequency, detector and
two stages of former-coupled audio am
plification. "The. \onalan(s of the three tuned
inductances (L, L1 and L2) are quite
bortnt and ‘dépend upon”the £ypé of coil

“The gatenna col, L, fdes back aad forth before L1; this being
janner of controlling of

basketweave type of coil requires fewer

A 199-type tube should be used in each of
the radio-frequency The internal
capacity of the 201A I too great to permit
it to be used in this receiver. One stage of

I
I
| o|[ BoILIES .
| (LA

|

-4

T

e apparatus
e i oment o part 5ot e D etrcnat?

here, However, considerable latituds is possible.
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stray RF., using a 201A can be controlled
very easily; but when another stage is added
it become: ‘uncontrollable.

yet no
Been placed successully in an ordinary pho-
nograph cabinet, e pancl being only. i
teen nches in fen Of c

S e R e
the other apparatus.

Assembling the Set

The panel should be drilled and all its

apparatus mounted before it is placed on the

“The mounting forthe first radio-

be the first lhmg
Dt to the ba

; the coils are then re
mounting for L1 secured to the baseboard.

*Mount e idingpoe: siip in o conpeal

of the baseboard. Place

Bl Soekets for the ewo radio-frequency tubes

between the first and second RT, transform

e filament posts hould e at the

Fight and the grid and plate lugs at the left;

this arrangcmenl shortens a great many

F. transformer_coil

the coils at the right height from the base:
Board; their center points should be at the
ince above the baseboard.

e i pocki ‘may be placed between
the second and third tuning condensers and
b foio AR, socketo yust £ the right of the
last ol with the two audio translormers at

xtrema nght end of the baseboard. This

rly good position for the audio
trans(ormrs, since they are entirely out of
the fild of the cal. If they are placed too
r the R.F. coils the efficiency of the re-
Lol e
f alignment. The R.F. coils

aerial u
Adjustment and Operation

The receiver will operate with an acrial of
almost any len the best results, a
good ground should R bl beilial o

ipe is usually the best. When a
chort aerial is used, the tuning becomes ex-
tremely sharp. The radiator may sometimes
be used as an aerial.

When the et is first being tested, the
headphones should be used; the detector
Eicosat aioud b turned to about the mid-
ion, and the three tuning condensers set
for  loud Tocal station. If the set is func-
tioning at all, some signals will be received.
I the set squcals or whistles, move the ner-
tralizer back and forth until a_ position is
found where the set no longer oscillates. If
this operation docs not properly nevtralize

set, try transposing the two radio-fre-
quency tubes. Sometimes when the tubesare
new, the filament emission is considerably
greater than it will be after the tubes have
a short time. This will sometimes

in the detector tube can be control
sheostat; in order to produce more ezehera
tion the rheostat is tuned toward the off

Rapro NEws AMATEURS’ HANDIBOOK
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position. The set can be accurately logged;
it is recommended for best results that a
log be made of all important stations.

Proper use of the balancer and the detec-

tor rheostat, and careful adjustment of the
tuning_ condensers will re: the recep-
tion of rse, it takes

Some practice befors the best results on DX

stations can be obtained; little trouble, how-

ever, should be encountered in the reception
ocals.

Plug-in coils have been adopted so that the
set may be used on the short waves; with
three sets of coils, it has a range from 40 to
550 meters. On the shorter waves a variable
condenser of .0005-mf. capacity should be
used, in series with the aerial. If an

ar-

rangement of this kind is not used, the set
will not oscillate on certain wavelengths.

ENGRAVING PANELS
By H. R. Wallin
BU]LDCRS of radio sc(s usually wish
their panels engraved, t

Gve the. cabinet a pro-

et mhiA ok o
this is to mark the arrows, letters, or what'
ever is to be engraved, on’the panel with a
lead pencil. A prick-punch with a sharp
point is then used to go over the lines drawn,

a fine appearance. The
£2n be Alled with engraving enamel of Whiting
or left as they are.

The Ultra-5 Receiver

(Continued from page 30))

waves must have a frequency equal to that
to which the intermediate amplifier is tuned.
If, therefore, we a means of tuning
he ‘intermediate stage or stages 0 a dit:
ferent frequency, when we find such inter-
ference_occurring, we possess a means of
preventing this nuisance.

In ordinary superheterodynes chis is ol
most an imposs ause the intermedi-
Ate stages are previously tuned by the manu-
facturer_of the intermediate transformers.
In the Ultra-5, however,
intermediate stage, and'we therefore need
not hesitate to change its intermediate fre-
tency; because no_other ciruits will be
puc out of resonance by move, [ is
for this reason that the el
S e e

condenger, €6, We could as well have ap-
plied this variable conder sec
Sndary; In fact, its place 18 opunnal.
After we have attached the receiver to

we will wander slowly over its entire scale.
If no squeals at all develop, so much the
better. If squeals are encountered at any
point, we vary the capacity of the condenser
Co lightly by means of a screwdriver, This
variation pffect s e wavelength of the coll
combination, and thus it i possible for
el
way it i quite casy to ind, for any
el bl Tl
interference_between local broadcasters
prevented or reduced to a minimum.
cond advantage of the use of this ad-
justable condenser e that e sigbles
builder to bring the primary and the sec
dary of the mtermedute transformer in close
resonance [n this condition the ransir of
energy will be at ' maximun, e signal
S 5% passec on € the. detestot will the
Highest efaciency.
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The Transoceanic Radiotelephone Interflex*

A New and Simplified Receiver Which Will Bring In Transatlantic Conversation

SSIBLY there have not been enough
recent novelties in regular broadcasting

the a
betwe

up
it was

an omance of
en set the imagination afre and it
bec e of almost every radio fan

to Tisten-in'” on the buss of commerce
and the interesting conversations.
The Editors of Ra

took it upon

o the fact that
smgc sulcb’\nrl transmission” s used, a

gpecial receiver is required; the regular type

br receiver cannot pick up the
yersations.  The set described in this article
is very simple and based somewhat ‘on the

principle of the original Interflex circutt, de.
r. Hugo Cernsback, Wi

good-sized outdoor aerial n s found

e conver ation on both sides

receiver can also be used

reception on the regular broadeast wave-
Iengths by merely changing the colls.

Effect of the Crystal
The use of the Interflex principle imme-
diately simplifies. the e _arrangeme:
for, whereas in the former set two vacuum
tubes were required, one for producing the
necessary missing  sideband-frequency and
the other for detection, only one tube is re-
guired here for both ruumom "1 fube

the same fi

e single-sideband trangmission
mplished by the tickler coil 1.2
The crystal dcltclur D handles the rectifica-

tion but, ifiers, does not make a
complete. jab of it.. Further rectication
takes |7|.me in the tube V which i actually
oscillatin,

i e e
tuted for the crystal detector the set will noe
function proper] vetal s absoluicly
necessary for the e e

et.

The first tube, which is a detector, osc:
Jator and ampliier combined, s controlied

By MARK HINDER

UILDERS of this set are cautioned
that any overheard radio message,

either in c speech, must go n

further than the listener, as the United

States Statutes pmvxd: 27, Radio
Act of 1927): “No person not being
authorized by the sender shall inter-

cept any message and divulge or pub-
ish the contents, substance, effect,

or meaning . . . or use the
same or any information thercin con-
tained for his own benefit,
beneft of another ot entitled thereto.”
This does not apply, of course, to
regular broadcasts.

—EDITOR.

by the flament rhoostat nd it will be
Tount that "the ‘adiastment” of this 1n im:
bringing
n the consersation at
its best adjust-
ment huuucr, is not
at all critical

The Audio Amplifier
The audio amplifier
transformer-
there

being tostages, T
tubes V1 and
e ere bkt controtiad
by the same flament

at

o e
can be

sponse and left in that
position.

e o
rheostat for the first

receive the conver-

& rear view of the trangoceanic inteflx reciver.

SRano News Hluetri

the
R LS tobe ' V1 aad V3 the AR,

fxed covstal deecter, T and T1 the AR trans-

Constructional Artice No. 2. (See page 109).

sations undistorted, so that all of the over-
tones of the human voice are amplified, the

best type of ransformers, with large
corés. - mud Ligh-supedante’ prodrice,
recommended.

The two-AF. tubes are of the 201A

type and unsuited to power amplification,
but great volume is hardly desirable in this
stance.  Also, high "B voltages are un-
e el e e o ther
it diagtam that no more than 90 volts is
employed. I it Is desirable o have greates
volume the “B" \on.x,,c should be increas
to 135, and a tube of the, 112"tope. used
in the tube arked “3na B V2)

in o
i phones or a loud speaker can
ysed on this set, and a jack (1) is pru\xded
for this purpose. When the plug is inserted
in this jack the set is_ dlllomz\uml y turned
on. When the plug i ved the tubes
g0 out. This is a very mice arrangement

for, after the set Js ‘onte adjusted for the

o the Toud speaker jack.

Slsment rheostats

reception, it need not, be touched again
Then, all one has to do to hear the tele-
phone conversations is i plug i u.« y)h()m\
or loud speaker.

The Construction

he construction of the Oceanic Radio-
(elephone Interflex is comparatively simple,
as there is not a great amount of apparatus
to complicace the layout. It is best to drill
bath the,panel and the sub-base according to
the sketchesand hen mount the parts on cach
efore attaching them together.  The panel
lay udes. the two, theostats, the. two
e e ik i
d the three-coil mounting. It will be
oticed that the last is supported by the
Variable condensers.  This simplifies matters
considerably.

sub-base layout includes the tube
sockets, the two A.F. transformers, the fixed
erystal detector (D) and. the binding posts
on the top and the brackets and fixed by-pass
condenser (C2) on the bottom.




Top view of the receiver. This shows the coil

arled adjusting screws, which make it ‘possible to “Hock

Rapio NEWs AMATEURS' HANDIBOOK

that there are

vingy very wll and it i be o
e ‘position after this has been correctly.

‘the toils in

termined. ‘The center col mounting 1 stationary.

After all the parts are mounted, go ahead

with as much of the w on’ both tl
panel and sub-b: can be completed
before the two are attached. After this is
done, attach the panel to the sub-base

of the brackets and complete the
wiring between the tw

that a_great deal of the wiring is
under the sub-base. This Is not absolutely
necessary; but it makes a very neat
and in the long run is probably more atis.

factory than any arrangement.
Al ot the witing can be casily followed
from the two large wiring sketches shown.

passes thmugh @ hole to
the under side of the sub-base it is num-
bered alike on both sides in the dmgnma,
<o that it can be traced out to its termina:
tion.
Installation

There isn’t a great deal that can be said
about the installation, as all of the
‘markings are shown i
sketches. One thing of importance, how-

Sl o
lengih, iR A e e
e ground as it is possible to get i
ound connection should be made to t
water pipe and be sure lhat a good contact

is made. . Remember, that, if the Englith
conversation is to be picked up well, the
Tesistance. of the antenna system musc
low.  This can be accomplished only by
clean connections.

making good,
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course, as_the storage “A” battery runs

down, t will probably be necessary to make
readjustments e filament

stat K1, which controls e sl

cillator tube, to compensate for the drop

in voltage.

After the set has been hooked up, plug

a pair of headphones into the jack and_use
these for the prnlm\mmrv adjustments.  This
automatically tu ntenna

¢ secondary coil L1 should be

from the c
justments, lm\\e\er place.
L1 5o that the tube V oscil
noted by a clucking noise in the head phone
Now tune the set by adjusting the two va
able condensers C and C1, until the Racky
station is 7 p._This should be
[he dial reading un the con-

It will be found thac the adjustment of
the condenser al, but tlut
the adjustment of C1Lis o e 1oh
hand i 't sensitive enough to
bring in the talk from the other side of the

==
o T1 o J
2 4
51 S =
G, i
3
ot
3
S

the T e Intert

As previously mentioned, after the re-
ceiver is once adjusted for ‘the best recep-
ton of the transatlantic telephane conversa-
tions, it need not be touched again. Of

AtB-

Atlantic, as well as from this side. This
will také a bit of time and patience and will
redulre carlul adjustment of the vasiable
condenser C1, ickler coil 1.2 and the

B+ 90V,

e

B+ 2V e
= )

~‘ @

2e=®)
20

1°

JACK IS SHOWN

FOR CLEARNESS

Thw wiring of the Transoceanic Interflex under the sub-base. C2 s

001.me.
transformer 1.

across the pri ing of the fist A,
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sheostat R They should be st for maxi:
mum_ volume and ion_of
voice will disappear 0 b e cittings
of these thre rect
these nd]lmmel\ls have been made,
i o e to plug in a loud
theaker and_ hear e e
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room.  When you wish to tun the set
off just pull the plug out of the

after, the telephone conversations will be
heard at any time phones o 5 spmker
are plugged into_the jack, pror

American and English lransnuners
ng.

are

AL hocrs wo waRHeD R 5 om
B ToR VAT WERD SRRV

WS HLES SHom LE TS
R S

AL GTiER woues & o

123,21
]
peuite cireust 17 simirel v
P
@ E/iTid 5,36,57,38
Txaex /e DETCATS
= o
[verater trn 1 [3,25,26,5, 52,59, 0, 01,07
EXTRY o 5 v. /4 sep. Standard trze <,
T Beorug wire 3 (48, 46,4740
'NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW. |
£ iien . Cortm: Mg corr dio Corp. |
rundn Ca Cear
i .m,, Low iy |

z..n.. £

T T e—
zzn S e e st

St pielee el
ereis-casatans o aremn
2 fropklm Hatal Starsing fe.
0 T r—

T iGURES B THE P oL o

MANUFACTURERS INDICATE THE MAKERS OF THE FARTS
“THE ORIGINAL EQUIPMENT DESCRIRED HERE.

i et e

An All-Wave Receiver

It Is not st all diffcalt to adape this =
ception on any vavelength from
Spproximately 200 to 8,000 meters. Al that
really necessary e ol of-
the coils L, L and L2 to correspond £o the
cover.
and i
casy to determine from the tables just e
size of coils should be used with .001-mf.
variable condensers to cover the different
wavebands. Since the variable condenser:
in this receiver are of such high maximum
capacity, it will be found that a very wide
band of wavelengths can be covered with a
single set of coils.
It s understood, of course, that the tube
¥ should be escillating only when the re-

ceiver is used for the receptior rans-

atlantic telephony. . At all Sther times the
which is

adjusted that the tube ' i oscillate

but is, nevertheless, near.

oscillation. The nearer the tube is to this
point, the more sensitive the receiver will
be. Regeneration llation s easily
controlled by the tickler coil L2

‘The advantage of this arrangement is that
you can lave on hand a complete set of cals
fo cover all the important wavebands and
yheuever ou st to ahle fiom | & &

o 350-meter band, up to around 3,000
S all you have to do is to take
out the maller coils and replace them
With those suitable for the 3,000 mter band.
e cols ges sy pluggcd in and out.

Thi really not adaptable to
wavelengihs below 200 meters becatse of the
extremely high capacity of the tvo varizble
condensers Cl.. It s necesary o
e Hvever o e
Yigh wavelonaiid. SrabloVei Y tho' trvues
atlantic telephone transmitters.

Though the tables usually available are
fairly cormect on the upper imits of the vave
d with a given coil
and size of condenser, many assign too high

capacity
would indicate that the coils used in
o not_tune down to 5, xxlelersﬂs

The transatlantic_radiophone sig-
nals on 5260 heters come in with the dial
5 ntensen C nading din: we have
Said? though some-tables mnhu!e that this

n 7,000 and 8,000 meters.
in fc e e
ponds here to a very large difference in

FEieE, kg kg ase receivers seem
apparently ‘very broad in tuni
broadcast._band, are most
suitable, 75-turn colls being large and 35-
turn calls somevha small, even with
these large conden

(Fur wiring iageamn s obposis o DI
ceding pages.

Drilling Panel Holes With-
out a Template
ByN.V. Churchill

T s often difficult to locate holes f
mounting condensers and other instru:
ments o template, A very simple
way of doing this : The shaft
Rt 5 Toeatéd firt and. drifled, con-
denser or otber instrument is then placed
e “panel with the shaft thiough. the
hole, and the condenser resting on the panel
 position in which you wish to

A little white flour is sprinkled on

o marked with-a center
I¢ will be found that

each ¢
h and_dril
oles so drilled line up perfectly.

e
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Layout and wiring drawing of the Transoceanic Tnter.
52" e wiring % the sack, J. s shown e mcr
Side’scetch of the sub-base on page 5.

____..COIL MOUNTING IS FASTENED TO
TOPS OF VARIABLE CONDENSERS

ALL LEADS TO
HONEYCOMB COILS SHOULD
BE FLEXBLE

©
b ; =
/ ° BRASS OR COPPER STRIP 3
3 F CONNECTS END PLATES
POSITION OF OF BOTH CONDENSERS
SUB-PANEL SP
WHEN IN PLACE
o ° °
4 3 2 1
TOP VIEW OF
SUB-PANEL

B+90V. ©B+22V. AYB— A=

i 1 . i This shunts the varable condonser  Anether, mechod which cmploys an exc
Improving the Single- i, iV tapped inductat duc- ternal coil is shown in Fig. 2. The coil used

ty turns, tapped every five turns.

e tance” switch - usialy 20 it
Circuit arming it o dhe right ngieacs tho number A pice of thin Bber or ca ourd, with
4 of Turhs in the circuit.  The,setting of this thin brass side vith hread,
ZyDavit Ieutios sviteh must be found by trial; but it will is made so (hut ft will slip under the switch
usually be at about the fifth tap from the ‘with.one ‘brass stp. making contact

ERE are two methods of C"-“"E"“K 3  left, and cut in about fifty turns. A piece of “nh the a\\l\Lh point and Lhc othcr with the
it, without fiexible wire (tinsel cord) is connected to the switch blade. Pieces of tinsel cord are
tenna lead-in wire and a small brass soldered to each of the hmss strips.
sn!duul to the other end of the ch\b!c w c mn] is connected to one end of the co\l
clip is to connect with one of the pl.\ung the coil in series with the coil in
(~ mu! should uauzlly be thp&(l ta th the
first to the left of t

jis_and_conncctions for the contact strip i
o e heteen e it biade ‘and 2;,’; P e
e of the poiats, St

il ng sround posts are
Comnected fogether and the
Fig. 1 shows the simplest way and prob- geriai attache i the con:
ahlv the best. The aerial is disconnected tact m:’nu h e, sxom
s terminal and the aerial and groun Resia s “ it
s are connected by a short piece of

16 1




NY pecple who have heard phono
Iately appeared i
said to themselves, “I would Ii have
one of those™ Therl, when they inquire
the cost is and what they can get for
lhmr old phonograph, ey Gl vhat i n
volves a considerable outlay of money. Wit
the idea in mind of providing something more
simy of u7n<'ru4tmr\, the little
icle was developed.
As ‘may be seen from Ahe cincutt showa in
. 1, it is simply.an oscillator coupler and a
vacuum tube which geners anf
radio-frequency current. Thc am,
this_constant frequency is varied by the
small cﬂn(lﬂl:kr in and the
radio-frequenc it thus modulated is
fed into the receiving set through the an-
tenna and ground binding posts. Within the
set this current is treated in the same man-
ner as a similar_current received over
air from a_broadcast station.
of

ok

2"

c, this adapter
a minidture tation, by means of which you
Zan have whatever type of entertainment
Sou desire—limited only by the records in
Your phonograph album.

The P]ck-Up's Function
 for a moment just how
et a well-known
there s on the macket ab the

the magnetic and the carbon types.
these types have grave disadvantages, which
need not be gone into here; but these dis-
advantages are overcome in the pick-up de-
veloped by the w n the matter of
needle-scratch,” for example, by no other
type -up s his pasoying, featire b
the plionograph reduc ced to a minimum as
it is in the

38 Foadily, momrsat #hat in_slecicical
s bt
loud speaker can be no better than the
speaker itself, the amplifier that feeds it;

spio News Blueprint Consiru

onal Artide No. 23. (S
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The El-Fonic Adapter Unit’

Combining the Phonograph With any Radio Receiver
By F. A. JEWELL {

Here the Adspter s

® Feceiving
from the loud speaker. =

and both in tum, depend
on the recor

Obviously,
clectrical _reproduction, we,

this  process of perfecting
uld begin

With the “pick-up,” because it has. ot been
perfected to the point that amp and
loud speakers have; ye It ‘depead
on the “pick-up, fy and re-

produce only what is fed t
Coores e, ekt the Fagasie dnd the

The top-panel view of the Adapter; R1
The Variable resistor and J, the jack.

being

S e, of (P E T Aol
iperior to_the

mﬂh(\d o e e

pefect, and ther faulis are many. For

fostar Carbon type, the inscability

of the carbon grains causes @ fuzzy blow-

ing sound, and they soon become packed.

Furthermore, the mo-

ectrical c
rent is far from being
duplicate of

there is the inertia of

The fterior_view of
he Adapeer i shown
ath

page 109)

a relatively heavy iron armature, held by
a stiff spring to overcome the magnetic pull
of the pole picces to prevent the armature
from “freezing” to

and the tension of

n 1 of the spring make it very
difficult for the instrument to respond to the

delicate harmonics and overtones. Also, the
natural frequency of vibration of the arma-
ture, which is in the audio band, causes a
“blasting” on certain notes

'hen again, the energy generated by the
movement of the armature to and from

is

means that the current output
relatively to the sound waves cut on the
record. The realization of llwsr faults,
the limitations of each type of “pick-up,”
nd the desirability overcoming them
have prompted the development of this new
system of converting sound waves into elec-
trical pulsations by mechanical means, and
are responsible for the remarkable results

obtained.

“Broadcasting” a Record

Apparently most of the objections to both
the phonograph and the radio have been
eliminated with this new system, wihile mast
the advantages have been retained.

This has boen accomplished by uiling the
principles of radio for_phonograph
throughout.

repro-

duction What is meant is

HConsulting Engincer, Adams-Sitkey Deve.opment Corp.



S OF
NeBDCCWIRE N

i it
10 TURN 20 TURI
19,26 D

BAKELITE T

OR FIBER 17 SLOTS

g THICK EQUALLY
SPACED

his: @ radiefroguency carrier wuve s modu.
dulated by the sound n the record
is le('hﬁe(l dmplnﬁcd (Inll \vamhned Jll\f

as it which gives you the sas
effect 28 a ‘broadeast station sending
fo your receiver, | In other words,
tation_sendin
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of the groove of the record, causing a ver:
tical movement, while so cut
laterally on the side of
en of this fact in this way
I movement will not cause an
lectrical change and the remaining 1
20 per cent, caused by the
S e el
is damped out to 4 negligible point.

The El-Fonic Pick-Up

This pick-up device consists of a_ small
condenser of two plates, one being of brass
and the other, the movable one, of alumi-
num, To this'latter is attached dn ordinary

needie holder. 'As the whole device wei

g

of the groo
cndenser.

movable plate of the
Now, as the sratching o the

seraping along the
of the re-
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capacity type of pickup this js impossible
for the only motion that is translated into
el gt e ol T e
cyrrent, flowing in the primary of
red to

fied by any of the con.
\\‘nlmndl detector circuits, and is then passed

ough the sual iter circuit and on to the
audio amplifir and loud speaker

Now, inasmuch as the frequency passing
h ap is very high (in the mil-
lions) its plates are very small. Conse-

auently, the vibrating member is very Tight,

being made of aluminun. ermore,
this_vibrating member does not have
any appreciable meckanical

o perform
work(such

as moving an air column_ or
working ay

v & Vesvy g e
in @ magnetic type of a -up) it
i alloved to Beat B the oove.
Ra'it Tae very et Tnestias T can Seadily
respand” to, a1l the, desiate. eriont s

well as all the fundamental
s there is only ane fr('\[nenry to_contend
with, lac

that_of the

pe of “pic
mc dmphtudc of this fre-
encountered in de-
cult o espond. t0 It
are assuming, of course, that the set
\Mwl!m.nullu frequency amplification, which
the ma

Construction

The El-Fonic adapter is very simple to
construct and can be made by anyone who
has any knowledge whatsoever of radio set
construction. First of all the bakelite panel
is laid out, drilled and screwed on to the
bottom piece of the shield. As may be seen
from the illustrations, all the apparatus is
hung from this shielded panel, making the
construction easy.

llator coupler is a basket-weave

‘There are wound for |he coil,
for L1, 30 &

tums, L2, 20

REWARKS

et (oor u

i2e)

001 0 20003 .

IR

5 verta, 1/t am.

3
2
W 5,000 erme aar
direct to you the program you most desire - Siagte cireuis 701, cemirdh PR TR
the form of the records you select, without 3o ey ¢ 3
mterference, stati, fading, etc, oy o (oo
When the modulated radi v cur- inting porte o [
R e fse. yser S ijer 3§ 336 1 aer s Toitass
filtered, an electrical wave, which exact] . T N— DXy —
corresponds to the sound waves cut on o | e sutis 2l

rd, is transmitted to_the audio ar
plifier for additional If d

ortion is not encountered in this circuit,
it is then passed on to the loud speaker in
a form as pure as it was when it was cut on
Hh record, - With the new lsctrital-process
records, the modulation is cqual to, and, in
most cases, better than that of the best
broadeasting stations, without the scratching
of the needle on the record, with a perfect
and with all the volume that

ired.

Right here a reasonable question may be
the scratching of the
The answer is

b the needld's scrabing along the bettom

rtare & Prast, T

Giaarad madie G

N T T —
I oreten tamintios oo

i v —
ST tad ferm

e g

R ==

TR FIGURES I T SRST CoLUM o MAUTACTURERS INDIATE THE MAKERS OF THE PARTS
ED I THE ORIGINAL EQUIFMENT DESCRIBED HERE.

et o sl e b
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would cause a whistle when the phonograph
B- is being operated. Once this condenser is
A- A+ B+90V ANT. GND 1<I1us\:cd xy%:u:ed not be touched agair
3 on Which the colls are wound
foer—— 5"
5 DIA.HOLES
o) _CONNECTION
3
ST D70 SHIELD
i
2
~BINDING POST INSULATING STRIP~
BAELITE OR FIBER, g THICK
—5©
& 2IIF
J
o ~INSULATING
L— 5 % DA PIECE FOR
3
b | BN EILAMENT ~INSULATING PIECE BAKEL\TE R
e Wel s (CIRCUIT_IS FOR_VARIABLE FIBER, /jg THICK
3 COMPLETED RESISTANCE R1
AiFn] The ot of the balelte or tber mistion
/ e e o, esntance and binding posts:
/ LiigLz is held in place by a bracket bent in an “L”
3 which is slightly bowed so that the
SEE DETAIL OF COIL metal will nok come in contact with the wire
s. One end of this bracket is

‘Wiring diageam of the sdupter wait.

Across L1
capacity adjustable conde
value between 0001- ai )
Ajustable condenser is included in the circuit

is shunted the small-

nser, C,
0005

At the right are shown two
views ofthe Tpickup” de

d-mpmx device s ...a T, the

The metal shicld is used as @ connection, as s

in order that the frequency of the oscillator
may be adjusted so that it w

the wavelength of any broadcast station in
the vicinity and heterodyne with it, which  ing post

will not

MARKED ARE 54

t be on

SUNK FOR FLAT HE]

orm.

jack, J, and the variable resistor, R1,

have a_ thi sheet of fiber to insulate the
shicld. Every other
of apparatus, with the exception of the

ctly on the shield.

0 as an electrical con-

Jjece

g2

ment is control
Wiy o side of
nected to the metal s

e variable resistor, which has a value
of 5000 ohms, is placed ‘in the output circuit
of ‘the oscillator in order to cut down the
(Continued on page 58)

ALL HOLES NOT OTHERWISE

ALL HOLES NOT_ QTHERWISE

DI
MARKED ARE 92 DIy

A

3
I

~PANEL DETAIL~

= &
ALL DIMENSIONS BETWEEN HoLE CENTERS
ARE THE SAME AS THOSE ON PANEI

~ALUMINUM SHIELD BASE-

The drilling detais for the balkelite panel and the metal shield base of the El-Fonic adapter unit are given above.
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‘A and B” Supply from Direct Gurrent*

Socket-Power Units to Work With D.

WEALTH of i has been
A published on B socket-

devices designed for use on
alternating-current lines, “and _ very _ few

nowadays are not acquainted

wn.h the systems employed. However, very
data relative to those suitable for
- d.rm -current light T have been gval
able to

et B supty
paratively simple affair, as there is no need
or a step-up transformer, a rect
larger flter network, all of which are

g-current “B” u

co
he “}mn is created
Sencrator at. the house
as the brushes pass from one s&gmtnt of
the commutator o the next. The o0

for suppressin;
in the D.C

By H. B. WHIFFEN

any number of “B" batteries may
to obtain the desired extra voltage.

be added

n important point relative to D.C. “B"
D the output volt-
will n constant. In some

2EC. Sevices the output voltage varies con.
lerably with changes in the amount of
current “drawn vacuum tubes. On
certain musical frequencies, and when th
signals are very loud, plifier tubes will
draw more than the usual ai ent

he “B voltage does not remain fairly
o distortion

| occur. In many

or_reproduction of low notes or
Dlasting: in the loud speaker is due to
drop_in output voltage b the

rectifier is not capable of handling the excess
load. “Though the output voltage of a DG
power unit is very seldom greater than 100
Volts, one can be nssured that under normal
conditions it will remain 100 volts, eve
when the amount of current being drawn is
comparatively excessive.

Circuie dingrym of the VB supply unit of the
Sllminator. . The. dotted |
Whiich lead €0 the

hum it an A.C.
d out.

Step-Up Not Possible
The one disadvantage of a
supply is that the hi
or operating a_power amplifier, cannot
had from the light mains.
a e i Sin

he usual voltage
there isa voltage
stem, the maximum
ainable, with the device on load,
higher voltage is

o connect

e
o the highest-y olmge pumn e post on
the gn\\cr it and use the free p post

e aticry as the highovoltage 16
Obviously,

Tinal for the power amplificr

Fig. 1.

uu\sn’mt[ TRELE s
AR e
! ! a EEE
oS RIS e Tz [l
NN I B
Thetwia . 4 3 |2 d B B e
Suoply e B R
- L P e O T
light line is far more difficult 3 (3 7 BT
6 5 [ [H | 3 >
|z o il
s =
. Tl
hee voltages, required < L= 7 A 2
FIG 4

The most suitable combination of resistances
1o employ for & given mumber of tubcs may be
Geterimined from the cbove table.

A" power units for use on AC. lines are
necessarily more expensive devices, if the
are.to be at all satis 1Ctory An “A” supply
of this type, in_order erate vacuum
Shke wib i Sl casbecta
araltl, must De able to delver high amper.
age, anywhere from 3§
amperes. To accomplish this, it is necessary

T ore th futes K g fuse block, C the fice conies

A iew of tne compicte oyou,
nd R

CH the fiter shoke, K1

ind R the spec

Controls, C1 the by e tomp

il resisirs.

*Ranio Niws Blueprint Consipuctional Ariie, No. 1. (See page 1091,

C. Lighting Are Easily Constructed

hematic circuit diagram of the complete direct-

s imit,” SB is a storage batts

e i3 ok cunentat but zudy e comected In
s shown and ¢mployed es &

to employ e large rectifier tubes,
capable a great amoun
Felt, o clse tise te sysiet which com s
2 lowcapacity storage "A" battery and a
“trickle charger.” ‘The problem is greatl
simpliied when the flaments of the vacuum
for i such a case (aasuming that all of thert
& 2014’s) only 34 ampere of current i
red. But as soon as a_power tube is
the size of the rectifier must be

added,
incread
& t-power supply for use on

DCisan cnurclydlﬁerrnt proposition.
of this type inexpes
bother, has no parts to wear out, and oper-
mely well wih any
et combination o
SR ThelsRlaments. connected. in_ garallel
The only requisites for. s construction are
a few lamp sockets and some heavy-duty
fixed resistors.

Some of the D.C. A" devices which have
beon s in the past, employ & choke in
G e et o kg Gt e o

'Y

Girout diagram of the A" s pows un
Showing 3 storage “Hoating charge.
i Yatery ™ ok the ke,

mutator.sipple.Though this method of
elininatingthe e generator is
airly satisactory, the e usually do not
have sufficient induciance to act a
flters. The re
in the choke must be very
to handle the high currents delivered to the
vacuum tubes; and_consequently a choke
of sufficient inductance would be too lar
and too costly to be practical. The method
employed in the eliminator to be described
s far more effective, and yet is not expensive.

To Bulld the A-and- B
t-Power Unit
D. A\\nd B
sho st (4

How

shown_in
was found to be per-
fectly satisfactory from all sta Be-
ing quite an inexpensive and pra cal affair,
e Vorth bullding, i you have. the
advantage of a DC. lighting system. = As

Fig. 1, the portion of
the device s mounted on the back of the
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Layout witing disgram of the complte direct currnt “And B socket-poues it This
ofthebascbodd.  are the ey K o Ci

comparatively simple to ollow, s ol the wising s made on the &
R1 the variable =

e aSeog. which sy be raced
with  colored penci, as completed.

board, It compri

mans ites conden_supply tam variale veltage fape whih cart - eembliog o midng of this pect of the ap-
choke coil be used for the R.F. and detector tubes in paratus, as the circuit diagram (Fig. 2) and

CH, oo varishie resistors RLand K5, tw6  the sst. From 20 volts to maximum can be  the v detaied layouts shown give al the
el (e i oap e fenim AU LI 03 nesonn

maximum on the second. It is understood
that these £wo tape Will showa difference
in voltage from the xugimouage tap only
when the unit s connected and
e L ey e
placed on these two taps, the voltage of each
Will be practically equalto that of the third,
irrespective of the position of the knobs R1
This is mentioned only as a re-

minder that, if you wish to measure the

Fig 6, A dirsctourent e charer which wil voltage at each of the three faps with — et
liver three-tenthe (0. voltmeter, you should do so while the set is  Diagram showing how the trickle charger is con-
it st k- » yo
six-volt storage mrw s nected up with the D.C, Iine and. the storage
alio SURE chepos o - IPeratng. battery through the double-pole,  double-throw
Eht oty of Word Lo Eldiic Co) Th,: two fixed condensers C1 serve to by
pass the radio-frequency curtents around the
mi. by-pase condensers C1, and a double Virhbie resistors Ki and R2. Now let us consider the “A” suppiy
e Plonke e’ e resistors Rl and Nothing need be sakd relative to the 1s-  partef the unit, It can be seen, from Fi3

1 ate given. The parts may be mounted as shown and then wired

ayout detals of the D.C. socket-power unit, Al the necsssary dimens
et el o[d- DC Mw eorr jith the ther illustrations and list of parts.

ot indicated in the large sketch above. The apparatus is lettered to correspond
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w7, Aview
i e o e Tk
T o

bt e A Dt

1 and the constructional layouts, that it con-
sists of merely six ordinary  porcelain lamp
of ﬁxed-resutmce
The wiring diagram 18

EiaR

Use of Resistances

In the combina-

The idea js very simple. n
0-ohi resistors,

tion shown there are t
20-ohm_resistor:

single
mslslor isinserted into. .myoue of the sockets;

is will pass the required Ji-ampere.  For
l“umbcscfthe Z-ampere type,
Dﬂlvmrcsxs\nraleenlploye:]
on. Tl\e number of res
epends upon the mumber and typeof vacuu 5

n exmple, suppose

ﬂl’“pﬂe tubes and one 5-volt,
fpour amplifier) mbr: are used.
The total current drain will then be 114
amperes. To .lupply l)us‘ three ZZ()—ohm Te-
sistors are inserted in the sockets, or
S20conm resistors and two 440-ohm resistors,
or six 440-ohm resistors.

Precautions

It is very important to remember that no
vacuum tube should be taken out
socket or the flament tumed o while the
pply is working, unless one of the

gurrent required by the tubes, the storage
battery is neither charged n hary

When employing a storase battery as & bal-
Tast in this manner, there is little need to
worry about the number of resistors screwed

T0 GROUND :
connecTioN  FIG. 9

When the D.C. supply is used in conncction
o Bacdcomacrner ()
zm e
“This s ey rotectve

‘as shown.

into the sockets; as the buttery will take
e excess current, if any. As a_matter
of fact, ‘an extra. 440-chm Fesistor inserted

53

into one of the sockets will provide a trickle
charge for the battery while the set is oper-
ating. 1f, %or some_reason, one wishes (o
ttery alone for lighting the
tubes, s that it has suffcient capacity
for the ccessary i o un-
inits the
turn or 8o will disconnect.them;
After use, the battery may be replenished;
the set s tumed off. and on
the re i charging rate
can be regulated from %ﬂmpue with one

resistor in circuit, up o an amount equ
t0 the current drawn by all the tubes in the
set, with all esistors in £

is where the 7
Tesistor 1% useful. This unit il pass about
i gl i battery fully
Charged atall times. As previously explain
here is no actual current taken away from
the battery; but a battery will sovly lose its
rge if left idle. Whether the resi
Should be feft in circuit at ail times during

the operation of the set can ter-
mined by trial. Probably it should not, but
Taich 18, dependent on the condition.of tha

torage battery. Poor operation of the st
may indicate that the battery is taking cur-
rom the tubes, because it Is not fully
arget hm resistor
should rectify the trouble in short order,
imenters who have storage “A’ bat
terics cansasly make & simple A" Fowee
Unit similar to the A.C. models now
market. All that is necessary is a d
current trickle charger (See Fig
double-pole singlecthrow switch:
itch closed and the set turned off, the bate
tery may be left on trickle charge.

Protective Condenser

Since one side of a D.C. light line is
grounded, it is essential to connect a .006-mf.
fixed condenser in series with the ground wir

ill be no
i

‘measure, the double-| fuse

A & special safet
ock, employing 10-ampere fuses, is in-

cluded in the “A-and-B" power unit.

resistors K has beea nrst emoved. 1f @
Jg-ampere tul — — - - - - —
of the 440-ohm rcsnmr: should firs be e
4-amperc [ or pART RoARKs
ted, ﬁm remove 0"9 on 3 | pister cnoke  J0 or eon] *E 1smimator type 1lne
c 2 | Pired contenser |2 81, | Faster 2 [3, 9,30
mean_serious damage to the tubes; as l!vccy i T
L 5 - - 2006 af. | Protective (Ses igs a5 0
much current and an abnormal :‘ : = = = « k ) =
The 220-0hm and 440-ohm resistors snee_[(see o 15t
ESifil fo the reason that it i often m Ve mm .00 Vi .m... == £ D
ble to turn off one or both stages of T Y X :
The use of 72 |2 | fuse vioor Double irtcial i

Jrereie sy maies s pomible At T 2 [ ru 0 o . .

%y ate, never have more resistors screwed s & | Lem scoret [Standurd size 7 = g
into the lamp sockets than are required for 5| Binding ports N
the number of tubes in operation, ol i v R P——

It is obvi p sockets will not A e S
be fequired i all cases; the number depends
on_that_of stors. employed NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
table 1) ives, the type and number
of resistors su;gfwru' for different tube com- e Hoe. Wi, ce.
binations. ju

Filtering out the Ripple |

On most, D.C. lines, the gencrator sipple
is not troublesome, or 5o nfense that i is

ticeabigy during he 3

Howev

e reception of distant
Shmplest and most sllective e elnmnall
this ripple is to * a storay bat:
tery on the lin

‘The balt.cry o opnected direcly acom
the output o ver unit (see SB in
Fig. 5) iy shnuld be in o fully-charged
lition. ugh paral remmrs
Soa emptoyed o ddiver the P
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view of the completed Carborundum Superhet

rodyme receiv
oty LG v o Benk oF o vt ondensers cons

x from disectly beaeath the sub-base

[The metal case a the ight rar conaina he fnput fitr L.
-+ connected fnto branch circuits.  No difficulty should be cxpericnced @
i pares, 35 £ach imtrument Is etered o corrospand with the rest of the Huatrotions.

<cognizing snd definitely locating

The Carborundum Superheterodyne

Receiver®

An Ultra-Sensitive Long-Distance Circuit Using a Crystal Second Detector
By DR. M. L. HARTMANN{ and JOHN R.

HIS superheterodyne has given better
volume and_distance

more volume than an exceptionally good five
tube radio-frequency receiver working on an
aerial in the same location. either a
Ioop or acri ity and volume are
almost unbelievable; so that its sponsors have
o hesitancy.in recommending this cireuit to
radio set- get dist
lan Clint qualics i Sooms

°The ¢ mrcult is the culmination of experl:
the past Lwo years

ments extending over
incorporates. tuned-radio-frequency “ampl
cation, tion, regeneration, the su-

perheterodyne principle an
detector. [ adds the receving »
ggod superheterodyme to the
of a “Roberts’

been

al second
inge of a
ing range

One

The e
wo different forms.

made up in t
of these is completely shielded, while in the
other th pplied only to t

Tator, Both ects are practically non-radin

ting and hence - ot interfere: ‘with neigh-
ing receivers, the un-
slucldtd model s relatively simple; 5o this
commended to the average set-

builder and described here.

The crcuit has cight tubes and a crystal
second detector; there
tralized tuned- radio-f frcmlen
‘acuum-tube first
osclltor, three stages of fntermediate frec
quency amplification —150
kilocycles), a carborundum drmctor un as
second detector, and two stages of trans-

stage of neu-
mplification,
st detector, an

MEAGHER{}

loading of the first detector, as the grid-
oltage operating range is appreciably ex
This is an ml\)orlzm u.mandemuo 3
as the fr;t detector must le both the
d and the locally-g gener.\ted (oscilla-
wn energy.

will be noted that the “pick-up""_coil
lcads m twisted; this males them partially

553

The neutralised TR, stage is of stand-
ard design, a spit plate coil and balancing
condenser being used for neu ralization,

Theostat I ingladed fu the Hla
afford a check on

Tegeneration and self~ -

the sub-panel and used only for rough ad;

justment. A jack is arranged in the grid
Sireute for connection 0 a. loop, while an
antensa couple s provided owith qulable

ary connections to accommodate aerials
B et iyt

The first defestor doge not utiize @ grid
Drought through

¢ pick ap coil is connecte diretly in the
grid lead; actual test and comparicon have
Broved this to be the best-of & Rumbx
possible arrangements. 1t minimizes overs

The rear
and upper sides of the subbase.  The

of the set.

This provides an excellent view of the

instruments on the panel and both the under

Small squace condenser at the right of the carborundum detector D

‘be disregarded.

Research Director, 1HRadio »

y have less

Gliics O e tibue

The regenerative feature of the first de-
tector is very desirable 38 it Increases the
nge. The regenerative control is
uscd only “ont very distant stationss i m

adjusted on locals or stations up to
about 1500 miles

Intermediate-Frequency Stages

The input LF. transformer is designed
pith & small primary winding, s that a
large fixed tuning condenser may be u

econdaty is also tuned and the G
lectivity (when_ th mplifier is ad-
Susted slightly below the point of self-oseils
lation) is such as to

ut 10 per cent or
eriadiate frequency. s a
result, all the audio-modulated frequencies
i nents of the intermediate
passed through the amplifier
vithout suppmssion; therefore no distortion
takes p
The input (nstead of the output) of the
amplifier is
i ‘may be shunted with a sufficiently
large tuning condenser to by-pass”
the oxcillator and received frequencies; ecc-
ond, because it i 0 secure better
su«mm, by desired fre-
v am;)h(vmg oy ths frequency,
plifying the desired frequency
P i interfering frequencies and then
?ndea\honng to pick the desired frequency
rom tl

The intermediate frequency of 2000 meters
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osc.
£

137061 IIAE  2m0Ar.
R

e ot G
o Superhets
rotyne. Al inatew

ments are lettered to
cores jith the
ustrations

PCk-up.
coi’

-

LN
BNOING. pOSTS.

FIG 3 ar®

jras selcted because it separates the ol
Jator frequency sufficiently from the
frequency o climinate detuning and erratic
operating effects.

termediate-frequency amplifier it-
self is of standard mxg.. and employs poten-
tiometer grid-bias trol of self-oscil-
lation and regeneration.

The Crystal Second Detector

The, second detector circuit fncludes the
ndary
Carboruntium detector unit and the primary
of the first AF. transformer; jts low-vol
age side is grounded to the “A—" lead.

he effective capacity of the detector unit
I Kk it e et ey e conne

o an intermediate-frequency transformer

of the same ype as that connect ted between
e intermediate-frequency amplifying tubes,
Therfore, all three intermediate-frequency
transformers are of the same make.

The fixed carborundum _detector

1ar

ressed across the detector. Ad-
Jhstunent of this biag serves to regulate the
normal resstance or impedance of the detec-
for over wide limi roper value m:
be selected for best resuts while a distant
station I being receivod.
In this superbeterodyre crouiethe unit ad-
ustment Js not at al in fact
e
alone may be used if

Panel view of the completed
receiver; C, C1, and C2 are
the principal controls.

50 desired, or if space is limited. The par-

ticular advantage of the entire unit is that

it makes this portion of the circuit fool.
ts

proof. It also prex oscillation of
the AF. amplifier e caused by
n' open cireuit across the primary of ¢

first audio transfor Some readers may
Have noticed that the remnv.sl of the detector
B e AF. fler frequently
o el
Taent of the tube puts the plate-Hlament re-
sistance actoss the transformer primary; a
this ten energy, or form a load
on the 1(\1p\xﬁer, which prevents sell-owcila-
tion of the amplifier. 1ly, an ordinary
ot e towd b
amplibes may have resistance so high that it
docs not form a suficiently high load on the
ampliber; However, with the bies provided
The detector unit, the resistance ol
detector may be decreased until it produces
the desired action.

A top view of the Carborundum Superbet
“oscilator.

The
usual transformer coupled desig:
tic filament controls are used on the
amplifier_tubes. Adjustable rheostats are
used on the other six tubes,

parate “B" and “C” battery connsctions
are provided wherever necessary. This af-
fords. Ermt flexibiity in the choice of tubes
and allows maximum ef ¥ to be secured
From each section of the cireuit.

The Transformer

The antemna circuit and regenerative
T.RE. translormers are similar to_ those
used in the “Rol ircuit. These trans-
formers may be ntétited tooms e n
ficatio 0w, or, if desired, regular
Roberte-<ireult transformers may be. pur-

sed.

Anienna circui transformers

Form 3-inch

should be separated from the secondary by
a few layers of paper or strips of cardboard,
Regenerative transformer: F

secondary
C
tapped fila
ment_end of secondary. (The plate coil
Shouldbe seyarated from the secondary by
a few layers of or strips of Card-
board). “Fiekler, 30 turns No. 30 D.C. <
inch long.  The
Should be mounted n adjustable e
Telationship to.the grid. side of the second:
ary. (s small size obviates detuning cf
fects).  Flexible leads, preferably tin

erodyne receiver with the cover removed from the shield to show the disposition of the instruments composiag the
‘Note that il the binding posts are lined up immediately behind the 1F. tube sockets.
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Constructional details of the oscillator coupler
(C2) which is housed within the metal shicld.

Brad, srould bo provided for connection to the

(szmor coupler: The oscillator in_this
m al

bout 222 to

t is better, however,
ta have the range extend from about 130 €0
431 meters, so ¢ i  setting of the
oudenser iy Tor em‘h
L e T e e

Rapro News Amateurs’ Haxpisook
rather than above, 2000 meters,  When the
supecheterodyne iz not shielded the LE

transformers themselves should be shiclded
have a p.umu,-c[escd iron core, It
the. supermw. shiclded, the T.F.
transformers m y suitable make,
o e
. transformers may be constructed
aecording to_ the s
or the input
Should

" The 1.
if_desired,
given here f
ndary_condenser
Lhuugh primary rs
alue e L input
trans[mmer should be employed.
The front panel of the receiver is 9x36
ches

osclll’\(or tube,
and is 6x6x6 i
LF. oscil

T
first dctrcmr filament

rheostats, and of the neutrali lenser,
are also shown in this top view.

e long metal case enclosing,the Input

LF. transformer ttom

uumt.xmoup. g feature of

um Arans[ormerh been found of no advan-

ted the

Ak

holcs thmugh ‘which connections are
m the oscillator, and the long twisted feads
cunnﬂrllng ? the pick-up coil to the grid circuit

57
o
T coneerions |
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50 i 9 D3
3% 05C WAE 450t ot
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Constructionsl details of the special input-filter
intermediate-frequency transformer. Note that
the secondiary 18 wound in two sections.

of the first detector, The loop ciruit jack
is mounted at the rear of the panel, so
1k e Ton e s ant e e

the front of the panl and the operator's

This set ma operated without loop,

fal or ground, e ctor
sirctit. transformers acting as the pickaip
medius rst-R.F. and the first-detec-
[t b e
n nearby stations; the sclectivity, however,
is excellent.

General Construction
Before laying out the, ponel: All the
parts should be secured before the panel is
Bid” out. Each pare should be cart/ﬂl/\'

is se with the oscillator coupler (pcn-
ﬁed in
Input mltnmdmtt sl =
The const: 2 enable this [SYMBOL [owa] NAME oF PART
e w Fo00 meters with b s e -
ixed condensers o  capac- 5 :
lty gl e R i e e = LR £
of tuning this transformer will be de- o e H
S 5 et z 2
The form for the input transformer may o S - 2
e built up from alternate wooden discs, 1- & b < o -
inch and Yg-inch in diameter and 34-inch o P ;
thick; or it may h turned out of a solid iereingd by ris) .
Block of wood or hard rubber. e : - ‘-rv“ it b}
The coils should be wound haphazard; that i s e T o x
is, with no effort to place the turns side by 23 A
side. The coils may be dried om m a warm = L "‘“;‘" . o
open oven and given a light coat of coll = EET EET S LN £
dion, which should, however, b Bl u 7. Tran 150 K0, | uned, fixes N
ingly, as i¢ has comparatively low resistance, fi [2T5 P Trane 303,56, 15,29
ALl o the home.made hould putal astees | Gt i T
he pruuded \nth terminals consisting of Sl 1“" °*““ D" redings S poet Goe v |an0a,m
short 6/32 machine screws, nuts Bussatats 8 [2,9,21,%4,34,35
aml sol(lenn Tugs. x Fhsostat Toconm DO
£t 2 Ruto-Fi1, Gonty [6v.3 wmpe | For Tivst AFs fube Sl
hxzd T.R.F. transformers. (soo 5000 metcrs) = R LT RO SR 10[36,37,2
used in this circuit. Other makes of 1| Potentiomste | 100-om 5 {5
lransformcrs may be used 1[ they cover the 1 Juck_ Double circuit ty 1118,9,34;38
2000-meter range. 31 1 Daubie cir. Fi1. covtrol 11(8,5,5,38
Bear in mind that the amplifying peak of D3 EE P St T15,9,5,3
 fned broadly-tuned transfortner, as usual- [ B W Sy Vi e T 16
Iy rated o anufacturer’s test, is not 12| Dinsing ponts T Z3AT
necessarily the “best wavelength for an an Fy XSRS ¥ R
plifier using The be: 1| sub-panat ERSTES W[ araze
Vavelength. hae ot wich he ampllﬂcr | 1| etad enas X 7K 7 Rl 5
tends to oscillate; and this wavelengt R T e = =
be quite different from  the rated trans. T AT TS 20 110,
Gt 7| Vacuun tubos [ 6v- 4 " | tasdurd typ o { o, 45, 46
ually the wavelength at which the am- T [t T RO TR TE L
§los ol do b liae, when hest Lroadly
tuned transformers are used, is dependent to
a great extent ypon the tuning of the input NOMBERS 18V CAST/COLUISY (B EFER: TG (COUS HUMPERS: 7 O
transformer. The amplifier genegally os- 1 Casborsstun Gompeny 17 Garoner 3 fepbarn, e Fogrs
plifier genegally =
cllates al the wavelength to which the 5 i ¥ £
secon of the input L.F. transformer is ‘
tunexl.
if tmns(ormcrs lnvmg a wave!ength
including ¢ E range are ot
L
v.'nclengll\ het\\'ccn 1000 and 3000 meters il
me be used. 3 n this c[cll-!t it is {ns(wsar\ F"""Sm TS n;,.., teba T lercn) | |
Rist, to tune the input LF; transformer £y r—-l— = 2 o A r—
the 'rated_wavelength of the other trans. Tre e L TS 6 Eacteen e [N
formers; ,efther to remove a fon Tars konch b it o ||
turns from the ' grid f the oscillator Cartio Coptlaid Vo Gl _ I Eucle Fls Tovts T Fational Tor, |
coupler i the intermediate {requency is be- |
, or irns to X THE FIGURES IN THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS i
the grid cotl i the intermediate frequency USED IN THE ORIGINAL EQUIPMENT DESCRIBED
is above 2000 meters. In general, we recom e
mond 4 intermediate. Trequency below, © Fam ioos P Er
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tested with a headset and 22V5-volt “B” bat-
Slagoinel i
In ‘additi olts and nuts on the
Sl s ohtenciond o bessibie, g
with lock-washers.

The front panel should be rigidly fastened

Rapio NEws AMATEURS' HANDIBOOK

The capacity of the condenser at thi
ing may be estimated and a fixed «um!vnsu'
of

ondary, (of the input LF. transformer).
Tlus condenser value is 7ot critical,
ca

h -panel with r:
extending the full N et

wired first
done. The
u are next in order.

g may be used for
fament, grid and plate circuits. 1
oscillator shield should be connected to the
HR—

e flament circuit should |

Tuning

When the set is wired and ready for
operation a spare .0005- or .00035-mf. vari-
able condenser should be conncted tempor-

arily across the secondary of the input
transformer (in_the s e
zero, or minimum capacity.

When a distant station has been tus
the capacity of this variable condenser
should be increased slightly, and

Jator condenser and LF. potentiometer, (R4)
readjusted for results. This action
should be repeated in small steps up to the
full capacity of the variable condenser.
Carelul comparison should be made of the
volume at different settings, and that ad-
Justment of the variable condenser

Yives the best. results should be retained.

in the e ampilﬁu and because it
2 proctically imposible to detect @ differ
ence ty o than 25%. The
main idea of this procedure I8 to tune the
secondary to the wavelength of the primary.
tuning, after the Input L. transiommes
has been adjusted as described above, it will
be found that the oscillator condenser (C2
is most gritcal and requires careful adjust-
) other variable condenser
are reatively broad in tuning, but they must
be set properly in order to bring in distant
stations. We thus the
Broadiy-tuned set that is sharply selective.

After tuning in a distant station, adjust
the radio-frequency rheostat
sensitive point, and make slight readjust:
ment of the aerial tuning condenser C
necessar,

Likewise, when_ receiving very weals sig-
nals, adjust of the first detector
and P g condenser

letector unit may r best re-
sults, while a_distant G is being re-
ceived, and then left alone. Similarly, the
LF. potentiometer may for_nearly
maximum sensitivity and then lefc alone: i
ts slider js set too closely to_the negative
side, the 1.F. amplifier Wil oscllate and the

st will spparently go dead.  In ths case
when the trouble is recognized, it is neces:
sary cxy to readjust the potennomefu
L. amplifer is operating slightly
hdow u,e point of
uld be vemembered that (there are
illation _controls: radi
1wstdt the tickler of tlm ﬁrst
d e e
results can not secured if any one of
hese controls is st above the oscillting

three <LI(-

freque

poi is necessary, in order to secure
maximum amnhﬁm\hun that cach of the
rec ions (R ifier, first detector
i E e gmﬂnel\ by these con-
rols be capable of regeneration and elf-
oscillation. Normall control is smooth

S8d Quiet in' oreedtion

Tubes and Batteries

We recommend the use of 201A-type
tubes in all except the last audio-lrequency
stage, where a 112t s best. - With
this 'combination e follm\lng (approxi
ate) 5" voltages have given good result
60 volts on the n the LF.
amplifir; 40 to @ \u[ts on the first detec:
135 volts on the oscillator and on the
ﬁ:st audio; 135 or 160, \c!ls on the second
"The corresponding "C" voltages are

volts on the cecilator. and frst
n the second audio; O f0.1%
Volts an the firet detector. cuit is S0
arranged that with good tubes there Ts ng
necessity matching or changing them

around for best results

The El-Fonic Adapter Unit

volume to such an extent that
s e
1n:quency

pick-up 1o designed o be used
feeding directly into a detector
tube and, if there js any am-
plification’ before the detector,
there must e inserted some de-
e the resistor, Rl to
uce the output. his
not done the music reproduced
in the loud speaker will be
mushy and distorted, clearly
case of overl

far from difficult.
tenna and ground binding posts
of the adapter are connected to
the antenna and ground posts of

the radio rl\cner, the plugisin-
serted in hus lighting
the Mamcnt of he b, and the

\hisl Super- m:
vosed on the musc the conde
ser, C, should
this disappeare.

B0y

RY

AvB-

bematic diagram of the unit.
e the' corla” are lectered for

(Continued from page 50)

Tiustrating the arrangement of apparatus on the panel of the small
e varied until ElFenic Adapter Unit, Drilling dimensions are given on a previou

s pege.

If the music is distorted try varying the
variable resistor, R1. If this does not clear
it up entirely the fault is not in the adapter,
but somewhere in the receiver; more than
likely in the A.F. amplifir.

With the average five-tube, tuned-radio-

frequency receiver, the results obtained with
the

should be greater and both ¢he high and low
pites ahauld e ghuigh it o gt s
bl ou his adapter
lends stoef 'ulnnmlx!y o pcrmhlc outfiits

also. Many hle radio receivers on the
narist today Bljens ek
and, when e of

hiese 314t & portable 1 plmnogmph the results

gre excellent, An outfit of this kind will be
found to be just t for summer danc-
ing when the ordinary small portable phono-
graph does not deliver enough volume for
& o S oo Fon HiEhige
reproduction from this coml
tion, however, a loud speaker of real merit 4
necessary.
The author has devised also the Phono-
Radio Receiver, which may be used as a
reproducer of phonograph records or; by the
throwingof two switches, s converted into an
ective ver. It incorporates
K tpacial asepilhes of Biok ety
Doubtless many other ccmbmauans of a
ceiver and t] of pick-
e bl b e
minded radio experimenter. There are
many radio recei i il

iving _circuits which will
adapt themselves admirably to a combina-
tion of this kind; but it should be born i ia
mind by the constructor that, in order

get the best results that are possible L
Ehis device, it is necessary 10 have an audio-
frequency amplifier and a loud speaker of
the highest possible types.

This shows the comparative siza of the pickup

nce and " mens hand The, fwo terminals
e seen beside the thumb end foreinge



Rap10 NEWS AMATEURS’ HANDIBOOK 89

A Versatile Superheterodyne
A Unit-Construction Superheterodyne of Increased Flexibility

By LESLIE RAYMOND JONES

S THERE anything more disheartening to it again, and finally arrive just where you Another decidedly worth-while adyantage
the live experimenter than e e is the panel arrangement. ar-
hat, so far as changing or trying outany  Now just think how nice it would be range e here we have enough apparatus on

e stunts on his wondertully finished prod:
uct is concerned, he is absolutel:
unlegs e wants £ rip practically the whola
thing apart and make it over, as we all have
done in the pas

simply to open the cover, disconnect twoor it to ‘adapt it admirably (o almost any

three vires” W(, oresto’—the unit comes Sible change you wish to make. And in the
t and w change that particular part me, the outside of the set is uni-

e Back goes the uni y neat and attract

e 2 ; e sit down again and listen to some thn!]-

that, after some elaborate change ing aria from the opera while we take up

- sipon reading s o 5 S Suestisting smnph Tor an improv Vement DETECTOR UNIT

thg article, which propagated a “new stunt” o a new “kink” none the worse for our

that “surcly” works, you gradually come to litle experiment. And, furthermore, the

set is none the worse for it, either. We
haven't harmed the panel

S
3
o

by dril

tra

ing e
holes or damaged the balance of any of the D>
DETECTOR UNIT other parts of the circuit in any way. o1l 8
o 0005 MF: e Unit Construction D =&
= heterodyne _described here is D RJ0005
> just an ordinary one with a few special fea- > M
3 tuees chat, while not in ‘themaclves new, are S ek
60| T. relativel Versatility, or flexi-
- &5 bility, is obtained in this receiver by building
o ] cac init on a separate baseboard of fts own: +
D R Al connections to other units are made t T,
3 clips, the method best adaneed £ thi styls D .
5 of constructio D 0C. LOOP
This means then, that separate units are
to be built for the first detector, the inter-
= mediate ampifier, he second detecto, the ElGep
2 audio amplifier, and. the oscillator. i e s e S
Pl The big advantage of this scheme is that  feioad of s gei ook o Sondensee, 1o ¢
D osC. LOOP if, for instance, we decide to try a new arid bias.
kinl or. stunt, on any one of these we can
On the panel are mounted: Tvo 0005,
FIG.| ab-  doublesection variable condenser at-
on  Cery swtech s one 300.0hm potentiometer; one
o e L c‘;x;l::t % ol completion it i replaced in the cabinet, the I lizhts ous slecait Wk o
T clips reconnected and the receiver is none markers or pointers, two verniér dials, 4-inch

the worse for the experiment or change made  type.
The elimination of many parts, such a

the conclusion that it does not seem to work The apparent si

ity of construction is jacks and switches, will add to the efficiency

e o Wihat ave you goine to  also real-. Each unit can be tested and bal. of the set, Whatever jacks are used,

O Yo Wil have o go Sl Gver  anced up to its highest point of eficiency.  sure to use the best and thoroughly inspect
ANTENNA COUPLER

= il

[
OSCILLATOR OSCILLATOR A F. TRANSFORMER
TUNING CONDENSER TUBE SOCKET OSCILLATOR COUPLER CONDENSER A F. TUBE SOCKET
Clip-leads are used for i its and apparatus may be tried with litle difficulty, and

o e i e K




DETECTOR UNIT

FIG. 3

A frst-detector unit wherein regencration
ployed Uhrough the e o the”ten turn tekder

A goo

them for contact and insulation.
hor

amplifier used here
and a good loud spedker; an»thms: that can
be heard on the phones clearly can be heard
on the speaer, Tuless extreme distance is

des n this case either the detector
L e tapped by the clips on the out-
put jack or you ctly on the

unit. Iluwemr, it is better
to listen in for distance on the detector,
using the car phones if you want to do real

work. I e e st e son
plifier here described, jt will be advisable
to cut down the

" battery 1o arount
90 volts_instead of using from 130 to 150
Tailure to do this may damage the
pliones in some ¢

Compact and Economical

ompactness is more or less
I e

to speak. The set shown in the illustrations
is large enough to make a good-looking job,
and the parts are all amply spaced without
being excessively separated,

The tuning is simple, having only two
controls. The potentiometer or volume con-
trol, ﬂlm used for senitivity, is not critical
a be set an:

optional; de

The dials go step by step very uniformly,

varying only two or thret degrees over the
entire scal
(Note,

e
In order to have this matching up
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s far as battery drain is concerned, this
set will be found fairly economical, deper
i upon'the balancing and biasing of the
iferent component parts. It draws about

5 from the “A" battery, and ap-
ormatty 1. il e VBl B
varying with the potentiometer seting, etc

ot excessive and the results aré we i
Properly balanced and operated this
“super” will not take, o e
more than some ntuzmx!)msaml Cother v aned-
radio-frequenc this, ju

Connect up. & millismmeter i the negative
B lead and measure the respective amounts
of “B” current from different sets to which

907 Bk ot v il B o et ot
results.

Permanent Filament Adjustment

e filament control is affected by the use
of a master rheostat, placed inside of the
cabinet and out of the way of meddling

€ is no quicker v
ing your tubes than applying excessive volt-
age ‘to_the filaments. placing _the
rheostat inside of the cabinet, s g
ment is made for a setting of a ately

Volts, and then left alone. Lhis requires
accurate voltmeter, the only way of really
knowing_ what voltage is impressed across
the terminals of the filaments.

bes il fast lhrh‘ m
expectancy if used p and filament
temperature s e\(rem:lv Toportant in this
case. y have tubes on one
Fhecstat? Why not have one on each tube?
From actual tests and experience the witer

mum life

Another feature which makes for versati
is the incorporation of plugin coils
mply plugging in coils of proper in-
e e, wavelengths (rom 50 (0 600 meters
ny interesting dhings

© going on below 200 metcrs. 11 you dont
belicve 5, try it i

The changes are readil
nothing cumbersome or
inefficient in the method, with good parts
and care in design

REGENERATIVE DETECTOR
MIDGET COND.
P

1 COUPLED TO 0SC.
DET. +A"

has repeatedly found that on
dymcs Thts 1 ot ot il necorsory

ULTRADYNE DETECTOR UNIT

in fact it

DET. LET.
PRI,
01
L el
R 10005
MF. | e

FIG 4

I ate on e i of e b

is a waste of time and money. For all prac-
tical purposes, one rheostat i sufficient.

No- 1 the entenna coupler: 2. the frst detector 3, 1. F. ransformers: 4. 1. . socke

s condenser.

FIG. 5

Another _regencrative first detector _unit
ploying capiciy e back insad” of Tnductive
o-grid couplin

s set can be casily adapted to indoor

or outdoor anter to loops of popular

types. All ciatiomean b oe

parently equal success, by slight changes to
heir adoption.

One A.F. Transformer Sufficient

ow, for the audio amplifier: if your
uper” is functioning properly, you will
v g than one stage of audio,if
transformer cou
e ad loud-speaker opei
20X or CX-1120ype tube with 130 £
s on the plate and have the rid
Fiow ettt 15 vjes negatiieiu.
have a good superheterodyne and a good Toal
speaker you will have volune and one, and
lots of bath. If you do not get these
sults, investigate your receiver, bec
thing js surely wrong, Begin an mmediate
Giago d get the inter-
mediate amnllﬁer working to its maximum
without oscil
Word Tere about audio transformers;
use a real one, if it costs you ten dollrs:
1 it produces volume, tone and
one stage, it's worth'it. Your
not have any better tonal quality
transformer is capable 2.
ety it e
between 100 and 5000, and
dmn&e ‘one exhibiting a comparatively fiat

outpat will
iy

i or aysother jpuon rheterodyne
certainly “.u ‘produce et bl e
tivity, i properly handled and constructed.
This is el knoy that any further
il  enliEn ranghesing Hov.c\er,
the coupling of all the circuits must be k
s Tk “atass ihe Seslstor Ykt
Ioop,and the coupling in the antenna e,
especia

Only % small antenna is needed and, of

rse, the smaller it is the more selective
the et becomes. Nevertheless, the seectivity
is only uscful when tone qualities are not
sacril to nbmm it. So use discretion if
you want tone.
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TUNER POTENTIOMETER OSCILLATOR

FILAMENT SWITCH

Precautions in Building

Be extremely careful to have none of the

gid wires parale to any plate wires.  This
i3 probably the most important “don’t"
the Tadio catechism.  Parallel plate S
wires will cause whining or howling, un-
lesirable oscillations, and seriously interfere
il slectivty, ani, calisption. De-
use a “super” has lots of power, don't
think good results can be had if all kinds

of liberties are taken witl
Good parts must

ken against
Thechanical and soldered, on all apparatus.

ihe detectors must be kept below the os-

changer.

Be careful of grid leaks.
values Carefully where and when' they are
Cid Teaks have an_ important func-
tion; although they might seem only trivial,
they are most important to clear-cut re-
ception.

Adjust_their

x

Keep all batteries up as nearly to full
sating as possible. ~Good

c’m L be had with poor, run-down

" batteries. Use a tester frequently

and know their condition, Don't guess at it.

Keep all coupling coils loosely coupled.

‘The antenna coupling should be’ especially

OSCILLATOR CIRCUIT

TUNER §I TO 3T.

BIG

Ajpppical osclsor ciruit, | Note Ut the va

e e e (hh‘
S e ol s theou
‘o in the frst detector circuit
ny foreis s and much so-

Man:

r'\llc(l static can be clm\m.nr\d by doing.
¢ at the same time increasing selectivity

0 a remarkable degree. Keep all the wires

s short as consistent with the layout.

Use the best tubes you can buy. Poor

e when results are the
objective. Have them tested occasionally
check up on their condition.

Use as small a collecting agency as is o
sistent  with stance  desired.
R S L R R e
nals, 50 be careful here,

Although the unit or parts
of this superheterodyne rc-
crchangeable,

PHONE JACK

Use a foud speaker that you kmw will
reproduce notes over the entire

audio frequencies with faithfulncss
economize here if you want music.
And lastly, don't force the tubes beyond
their reasonable  capacity.
cuits are tuned o thélr maximum it
even though the set does get the m,ume it
may be found that the tone has been sac
ficed.

Bon'e

Some Suggested Combinations

Some different circuits that may be tried
are shown and wil be more or lcss selfex-

61
the experimenter's radio and electrical educa-
tion.

The use B regencration in the, fist, de-
tector by the method shown in Fig. 5,

more eficient, ghe writer finds, when 2 loop
i emploved, * From, experiments he deter-
mined that the tonal quality was also much
affected by the use fixed regenera-
tion and, therefore, discarded Sen-
sitivity gai sacrifice of tone in the
output is not particularly -advantageous, ex-
cept in the quest for distant stations.

OSCILLATOR CIRCUIT

planatory o
e been T e e e

they all " ‘work” different combinations can
be used to ascertain what particular circuit
Wil bost suit the builder's needs, likes and
dislikes.

Nearly any combination may be used as a

OSCILLATOR CIRCUIT

FIG B
et Bt m"d"" “‘"“\..i m.’ o e’

and certainly every true radio_en-
thusms( should try the sarious combination

Chis ca iy be done with this “u
scheme with practically no- additional out-
I ver, a thorough tryout of these
various circuits Wil also contribute much to

60T,
D
D
D
D
b
7Tovos s
MF. 53
=
ETUNEP
1G9

An oucillator circuit wheren the variable con-

denger shunts ot che grid and pltc ot "4

picic-up coil is empl coupling,

Pndis more umham—y - Sariasany F s Sl
iable.

So, the: non-regenerative R.F. stage scems
to_offer the, most. practical way to increase
the sensitiv e first detector and still
safeguard n;_,'unst ushy ‘reception. . (See
Figo 1,2, and

The Ultradyne

Another interesting first detector circuit
that may be used isthe “Ultradyne” modula-
tion system, (See Fig. 4).
e e (zr
more sensitive on weak signals. In fact,
Cording o the theory. of ‘the circuit a3 ex-
plained by Mr. Lacault, its inventor, a sig-
nal response is cfiected, no matter how
small the amount of received energy from
the collecting _ eystem, _ From  practical
aud iter has, to his own
satisfaction, proved this to be true; and
furthermord, the tonal quality is of the best.

cellent results are obtained using only 43
G e el uh: ook
higher voltages may be used and recommend-
ed, this scemed sufficient for all practical
purposes.  Keeping the “B” voltage as low.

No 1 shows the plug-in type of coil employed; 2,

the
“ransformer unit
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BALANCING COND

1-2:3-4 INTERMEDIATE FREQUENCY TRANSFORMERS
P2

Ravio N

ws AMATEURS' HANDIBOOK

AUDIO FREQ. TRANS.
9

as possible is advantageous, as the use of
e voltage here will have a tendency
to cause the formation of harmonics which
interfere with calibration.

igher voltages are used on the Ultra-
dyne oscillator, the employment of o larger
tube and the battery to bias
the grid will D\en ome Shis ety

s Ultradyne, ‘modula-

B
th i has wondestal possblites and;
a6 here de\elupsd re.mms one of the best
methods of reception in use at the present
It

es a
The dete: for the first
tube may be the ,_employing a
condenser and leak for rectification, or it
iy incorporate the use of a “C" battery.
ither system will Produce probubly cquai
sults if handled properly. It will
Hoticed that the Ultradyne does not employ

Intermediate-Frequency Transformers
The intermediate amplifier may be of any
Sianare seks ox constraction.. Howeves,

SECOND DETECTOR umr
\NT TRANS.

INPUT

+B 45 VOLTS
FIG 10
tor ynit employing o “C” bat-
e Tor cbtaiming e necevary g bge, The
R hotid e Saiosed e 1he et

care should be taken to select transformers

aving charted curves; ere will be
o guesswork. in their use.  Those made to
LT 157 DET 4
=_°
“ 5 B Tooos

St with the ‘scotnd

work between 3000- and 5000-meter wave-
lengths (100 to 60 ilac
mended.

Cores the writer 15 inclined £o believe tha
air-core transformers, pm;mrly designed to

PUsH PULL DETECTOR

at

This push-pull srrangement can b
,m...é’ GekEetor e well.
xcesive energy without overloading.

allow a sufficiently wide waveband to pass,
are lesslible to praduce d

Ultradyne circuit is used, the input
e hould be shunted by o fxed
o Satilactory sesnite will probably
not be n\zumed without it.

‘About 45 volts will be found most prac-
tieal'tor the intermediate ampliiers in gen
eral oltage requires much care
Itas Jow as consstent
e amplifica

S iond Retecor Sclc (Figa: 10 and
11) may he any of the conventional arrange-
ments. Take caution to

1-2-3-4 INTERMEDIATE FREQUENCY TRANSFORMERS
LF. R e T

Tl S 2w 8
I
§
i
¢
5 ‘
A superheterodyne_circuit biased, by the u: 'C" battery
Ry or a proper leak. For this second detector
FIG. 15 hoation > e wdtin  the writer favors the !'C Bathery; matho

for better tonal quality, and for handling
large amounts of current.

Oscillator Unit
The escilitor units (Figs. 7, 8 and 9)
e typical and, whatever circuit is chosen,
Lests should b’ made to determine whether
vigorously over the entire.
scale of wavelengths used. Some of the cir-
cuits are bad for hand capacity; especially
those having no ground or zero poten
on to the rotor plates of the

condense
Yo the rotor wil gensrally be free fron thig
and 14 show two methods of

e S

preferable, as
eﬂxucmv 'of the tuner. Wi h:\tc»er ‘method is
uscd, keep the coupling loose, using only a
few turns. Care should be taken in selecting
a good oscillator tube for this unit.

Moderate Selectivity Desirable

The tuner circuits available are numerous,

SECOND DETECTOR UNIT
INT TRANS.

o

INPUT

T0 POT. ARM +B 45 VOLTS
F
A seconddecctor it employing o gid ek
% e S

but o fow stand out g most practical for
the saperheterodyne. Of course, nothing can
T amplified that doean’t get into the. st

AUDIO FREQ TRANS
€L S/ AF

A standard awperheterodyne circu

FIG 17 = the scear

"and o singie stage of ww"""’é’y:* i
e e S sl pher o ity i
. det iy ar

m\p\l!hu(vwrh-shlh(dm-xmvn«lume Fhe A" pattery, he

three stages of intermediate.frequency amplifi-
" Note trat'a "G batiery

srovides o distoricd

Sotiery, and the potentior

eter arc by pessed with 1-mf. hixed condensers.



detector; so construct the tuner with the
best materials and design, as luxity here
will certainly destroy its value as a

getter.
However, one usually must choose between
oxtreme eficiency an operation,
this s no exception. Perhaps a moder
ately selective tuner is the most_practical
or general use, as the. tuning s usually
more easily accomplished. For this reason
fo circuits. have been shown using  more

han one con(ml; wluch‘ with the oscillator
control, gives two~dia o

o ratand to hubes, the. 2014 type is the
best. all-around o use. 1t is rugged, pow

FIG.12 -0

A filter for the input of the audio power stage.
The values are; Cl, 001-me. to:006-mi
e e Y% Yo minermys
nd 2, 12,000 oris Bacd, O should be ad-

sted carefully.

8

ful, and flexible. Wherever smaller tubes
like the 109-type are used great care should
be taken in checking filament voltages;

Rapro NEWs AMATEURS' HANDIBUOK

OSCILLATOR COUPLING

FIG. 13
‘Showing one method of coupling”the first detec-
or to the oscilator.

otherwise short ffe must be expected. Tests

ould be made while the e
= to ase ertain the best position for the
spective it b
better as Hetectors than others, and tie same
is true of amplifiers.

FIG 14
Another method of coupling the first detector
to the oscilator.
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Shielding
The subject of shiclding has been pur-
ppecly negieed. Shieding practice is com-
c rally used it is more of
" Shicld,  During experi
" the writer has tried se

scientific proposition, and is
tely sure of the methods and technique
of shielding, he should be advised against its
use—at least, until he becomes very familiar
oo

hecxperimenter who, wants to build @
superheterodyne that will permit further

ONE STAGE AUDIO UNIT
DET pLATE
P

0 L0UD SPEAKER

Circue diagram of the_onc tage somipones
Sudio amplifer, Note that high “B" and “C”
oltages are employed.

experimenting (o' advantage will be vell

satisfied with the n:sul(s he will get from a
thorough _tryou At b e
wealth of mpmmenm information herewith
presen

The Radio Burglar Alarm

A System Safeguarding by *‘Capacity Effect’’ Against Intrusion

capacity,” which every builder of radio
mployed

Lot
into the nmghhnrhnnd of radio
any of

THE wwell-known phenomenon of “body

has’encountered, may
for the. e
a human bei
apraratus; but it is not necessary that

metal may be used to creats
“atmosphere,” which cannot be entered w
out_ upsetting the balance of the system and
siving an elestrical signal—which will operate
a relay and set off bells or an electric siren,
s, o otherwise give warning

p()hce Hhe its summons, with=
gut apprising the fntrader of his danger until
it is too late

Building a Burglar Detector
In the pictorial diagram is shown a
cuit, which is very Rik and which
will prove to be an efiicient burglar alarm.
I wil o seen that the safe, which is in-
sulated from the floor, i of a
condenser and the floor (or gmund) is the
other.
)

“The inductance has 55 turns of No.

in dmmcter and_consisting of 28 t
No. 32 DS.C. e vacuum tube used
B% Botaceye 38 volts o tha pate
Snd 114 volts negative “C battery.

A reading of 3% L

served when the rotor was suitably adjusted
and no_person was nearer the safe than 10
‘The adjusting was done by means of a
rod of insulation about 15 inches Tong.  (AS
the operator o be nearer the safc than
1ol "Wiven the adjustments were made,
was found that the reading on the meter was
about 24 milliamperes, when he was using
Thored.”But when this eading was obtained
on the meter and he withdrew to a distance
re, the meter reading in-
When

any one approached the saf
ing gradually fell, and dropped almost to
en within one foot of the

Zfe. “The same thing happened whether one
touched the safe with his bare hand or
while wearing rubber gloves, or by means
of some other high insulator. This is be-

cause_ the_conductivity does not enter into
consideration at all, i only the capacity
e meter rem:lmg will fall to zero,

of course, if cither of the wires leading to
the symm should b
e mas clay

i
there s shown in. this diagram o mi

meter, Of course in an alarm system, ueing
cuit of this type, it would be nefessary
only to employ instead of the meter a relay

of the galvanometer or polarized type; that
is, one_which operates on a very small cur-
rent. Suct be connected to any
type of alarm that the constructor wishes to

use.
Al these facts show experimentally that,
no matter in what e might approach
aie, or otherwise interlese. with ¢
system, the burglar alarm would operate.

2

R R T aaSiS%0r trangement an the tabie
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The Construction of Wavetraps

Simple Devices by Which the Set Owner May Eliminate Station Interference

.\,mwu

2

Fi M A front view of the wavteap, the
circuit of which is shown in Fig. 4 A Note
tiat there are two acrial and two ground posts.

s courtesy of X-L Rudio Laboratries

are not, however, as w
therefore, considér the wavetrap in several

here are several ways in which a wave-
trap may be elect onnected to
ceiver. Fig. 1 shows the commonest and
best-known method of connection
2 is much the same, exc
trap circuit 1 is connected dircctly
antenna lead, instead of being ¢
means of a small coil a, as i Fig
Thie tuning of the receiver s not apprec o
affeted in cither of the connections when
the trap circuit is varied. While, for a
tiven fiter, Fig. 1 shows the more selective
connection ‘as regards the elimination of in-

very effective avetsap_employing
"ﬁgurr i S TR S S e
L7 the secondiry or caned inducizpce, ‘and € ehe Variabic

tune
ondenser which tunes it
Photo crtesy of General Radio Co.

Clrcuit s Fie. 5.

By JAMES WOOD, Jr.

terference, Fig. 2 shows a conncction which
affords more mwplm elimination of inter-
ference. due simply to the fact
that In Fig. 2¢he trap circuitis more closely
coupled to the antenna circuit than in Fig.

THICh icuis ahould be schplaved Aepanda
upon the conditions under Which the wave:
trap is to be used.

Selec

ity vs. Sensitivity

For example, suppose we wish to receive
WRNY on 309’ meters, but we are located in
Boston only a short distance from WIS,
operating on 303 meters, We have a fairly
selective: set, but some interfercnce  from

in Fig. 2 w B RS
would be ru[m edin intensity considerably,

ow, supp ceive
WRRY, Dt we have an unselective receiver,
and WBZA on meters_inter
the interference were strong, Fig. 2 would be
the bctlcr connection, otherwise we could
0 general, then, we say
that Fig. 1 will Five the desired results in
all but exceptional cases, and is, therelore

preferred. Fig. 3 ahu\\s¢th|n! method
uludl, an paper, appear

owever, 1t has one yery mmu\
faule, that the Funing.cf the recel
materially affected when the trap circuit T
This makes the

Sometimes, in order to insure a minimum
undesired coupling, the coils and conden-
ser'of the vavetrap are

tric and magnetic fields to ab

their value at 3
usually suffici

meters.
t for wavetrap w

use. The same may be

said of Fig, 4, “h.. it will be seen, shows
a tuned antenna ich the wavetrap

is coupied by means G a ] ol The

arrangement shown in Fig. 43, however, is
atistactory.

Building a Wavetrap
come now to the construction of a
\\\\nlnp suitable for use in the lmmllr;\q
band of wavelength show.
in the illustration (Fig. 1 Feondenser
has a maximum capacity of about .00045 mi
The indyetance is made up of two coils ar
ranged “binocular” fashion, and consisting
oi 45 L\nns tad\ of No. 18 bell wire. Over
c| wound turns of No. 24
The method of connection is
S, e binocular arrange-
ment helps to reduce the external ne-h\ of
the coils, and thus minimizes
of undesired coupling between
cuit and other circuits in the vici

- FIG. 9

Three distinctive types of wavetrap _circuits,
which cen be employed n connection with any
recever Tor the climination of nterierence,
Outpur connection fta the

of e receive) o ot e

‘and ground pos
.m of cach waveiran

{ brase were wied insteod of copper, the
shield would

high sinc content (66% copper and 347 zing)
it would be necessary to use No. 22 B. & S.
gauge to obtain the same s!ueldmg effect as
can be obtained with No.
Whatever materia ; im
portant that the shield be"as mmpimly
closed as possible. ‘There must be n e
left unsaldered, a5 a very na
appreciable lenigth will Tedice ot shuiginn
glect very considerably, In geneal, shield-
t be resorted to in the broadcast
Iy, however, when a power-
fulbroadeas tatior i lose cnough o cause
intesiareics dut o the i the coils
the‘mscl\cs shielding ‘of both the receiver
and wavetrap may

60 turns o
The adjustable condenser ( has a
capacity range from 0003 to .001 c1
S % it aphel s ot oo
Multiple Wavetraps
ppose now we have a more difficult in-
e e ke Suppose as be-
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FIG.

r

2 FIG. 3

FIG.4-A

FI1G. 4

A group of both series and parallel

\aat we wish to receive WRNY on 309
nd that the interfering stations are
WTAG on 288 meters, WBIS on 303 meters,
and WBZA on 333 meters. Fig. 6 show

' method for eliminating the three undesired

Jore

stations as described in the text.

can be used.

n by pointing out several precautions that
must be taken for successful operation of
‘wave-trap systems in general:

. Use only low-loss coils and conden-
sers.

i

FIG 5

TUNED TO,
309 METERS

TUNED TO TUNEDTO

ToTMETERS 303 METERS 335 METERS
F

Left: The circuit diagram of the

wave treps for climinatmg the .mm Trom three stations ai

e trap filustrated in Fig. 10,

Right: A circuit containing a seri

S PG s e o

e & mamber of local stations creating interference.

stations and retaining the desired station.

need not, of_course,
ample, we might tune A to 303 meters, B0
333 meters, and C to 288 meters. in or-
der for the circuit as 4 whole to work suc-
esully, iowever, it s necessary that. A,
B, Do all of low-loss constru
This more important here than in 2
circuit_employing only one trap. Inciden

if, one of the interfering siations is .
Sspark” siotion, it cunnot be climinated by
mans of o wanelrap, for 49 wasetrain

Thort thak the curreni i the trap cirouit connot
assume a steady-state valie.

reuits

Other Types of

So far we have been discussing only the
so-called series-resonance filter. ~ There is
also a parallel-resonance filter circuit, ill

Branch A is tuned to res-
onance with the interfering station. _ Un
ircumstances the branch offers

on the other hand, docs not pass as read dily
through A. tendency is, therefore, to

climinate the e R
e stabion being received. A modifica:
tion of o in Fig. 8. Here the

ort ion of the
tends to pass through brancl
from so doing by !

9 shm\ cuit similar to Fig.
except that the positions. of the parallel- and
series-resonance _circuits are rswnm!, and

trap circuits are tuned to the de-
O ol mot the Interiesing signal,” Fiy
9 wﬂl, as a rule, give better results thun
2.

interfering ignal that
s prevented

MBefore discussing_ the theory it may be
el t conclude this rather general discus

(2). Never mount the condenser inside the
coil.

@3).
as pose
receiver,

Be sure that there is as lttle coupling

ble between the wavetrap and the
and between the separate wave-

cie e than one is being used.

(4). Tune the wavetrap carefully, so that
e L e Wtint e Lo Gimn:
ated the_desired station has not been re-
duced in intensity.

5). I shiclding
must be resorted to
order to make
wavetrap function
properly, he sure to
allow at Teast 2 inches
between the metal and
any part of the wave-
trap insde.
shiel

pos:
metal surface around
the coils an
condenser,  Binling:
post holes should be
the only openings
present.

Theory of
Wavetraps

We come now to the

to, an absorption_circuit. The undesired

(mqueme« ate sol jected or

flowing in the antenna circuit, but
Por ahsorbed: “The ideal flter (that is) ono
without resistance, which would be the best

obtainable) would have zero I*R loss.

Pl wonrtesy
of X-L'Radio
Laboraicries

be sure, all filters do absorb a little energy
from the circuits to which they are coupled,
because of the IR loss. The filter action,
however, is hindered rather than helped by
this absorption.

Suppose (Fig. 2) that T is tuned to the
undesetiaguel St further that the
resistance of the circuit is zero, and that a
voltage E is lmprexsed across the filter cir-
cuit. Then, the inductive current L lags 90°
behind E, and the capacitative current
Lleads E by 90°. The resultant current is,
therefore, zero (the two currents being equal
g A e i
would not be heard.

Practically, this state of affairs can never
be realized, because both the inductance
and the condenser must have some resistance.
There is a resultant current, because the
ductive and the capacitative currents can-
not be 180° out of phase. Since there is a
resultant current in the antenna, the inter-
fering signal is not entirely eliminated. It
is thus evident that, for the best results, the
resistance of the trap circuit should be as
low as possible.

G et For oz
it s g 4, at top ol
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Hom e-Made Coils for the Browning-Drake
and Similar Circuits

Simple Construction Lightens Home Builders’ Task

(HE keen experimenter and the “Doubt-
I Thomas” cannot do better than
begin with a modest bwo-tube s, con-
ting of RF. stage and detector. ‘When
this is working propsrly, the fan has mastered
the most tricky the m and the fnal
e e T
audmcrequency e
difficult matter.

Whether you il use home-made or com-
mercial coils, for the “final” set, depends en-
tirely upon Sour skill and the fime you are

ce to experiments. With

I colls you can be sure of good
results with least effort.

and skillful worker will be

able to turn out s me-made coils
for the finished set; particularly if he has
ined_experi structing a_smal
two-tuber to begin with, This personal ex-
pecice will tand him Jo good wiead when
uilding other sets, of whatever type U

may est of all, he has the fecling that
he is working on h.s own and getting away
from the beaten tra

ing the past six months, the writer has
built many uxpcnmcntal Browning-Dral

me across som
rovements-—as yet not fully dufmd—
Which smay be of fnterest Lo [
Before 3 o
rhaps answer the often-asked
Pis the BoD: really better than
other sets using the same number of tubes?”
Quite unbiased, the writer can S e it
35, as far as his own experience goes.
show the efficiency of this circuit, a per-
sonal experience seems worth mentioning.
An experimental two-tuber was hooked uj

on the “bread board first_tube was a
R, amplifer, the second the detector, no
audio amplification being used at all. 'Yet
this set, by no means adjusted & pis
efficiency, brought in on the loud-speaker a
moderate-power broadcast station _located
nearly seventy miles away. The volume was
not great, as might be expected, but suficient
to allow 'the music to be heard clearly all
over & quiet room.

Antenna Coil

Now for the coils: In the original design,
thie antenna coil has only one ¥ mdmg, all

By C. A. OLDROYD

necessary data being given in the diagram,
Fig. 1 The capacity of the tuning cont
denser should be 0005-mf. Between antenna
on-
ity.

den

The antenna coi is provid a center
tap (marked X") and the antenna should
be connected to this point (vi mall con-

denser, of course), it its length exceeds 100
feet.

Fans, who prefer an aperiodic primary,
may care to try the antenna coil shown
Fig. 2, which has given exceptionally good
results i hands. This coil
Vol e e W el
about .00035-mf. A few experiments will

soon show the right number of turns to use.

R. F. Transformer

The special radio-frequency transformer is
the heart of the Browning-Drake, and great
care should be taken to get this stage work-
g at maximum eficiency. The winding
data for the coil are given in Fig, 3. The
primary is wound in a slot, usually cut in
The Cireumference of a hard-rubber or dry-

“X° CINTER TAR CONNECI ANTENNA
HERE_IF (T3 LENGTH EICEEDS.
100 1

a3t M oRD

DSC wiRt

twirn 0005
cono)

FIG |
Above are given the specifications for the antenna
e s T et o e e
‘over one hundred feet in length.

wood disc. The slot-wound primary lies
under the first (um of the s«und.ﬂy, at the
end which goes e “A+" le:

S0 the Serage st Yraldcr i up against
e fortu-
whmh the

discs a3 shiown 1n

Two of the discs are just large enough to
6t the inside of the form: the third disc is
slightly smaller.
three disca toge

in the center. ~The completed form is shown

o the picture (Fig. 5.) The small strip of
hard rubber serves merely as a handle and
makes the insertin removing of the

i ery casy; it proved a great con-

vriter’s experimental set.

The number of turns glven
can be regarded as onl
the best ‘nmber of turns muso, bc dctermmed
by experiment.

o i peivary

A Low-Loss Coil

For a more finished coll, the skeleton form
illustrated in Fig. 6 will be hard to beat. It
b oot e i ey o

TUBL FORM

Agour 25 1ufts e
0 05¢ W
WTn 5003 Cond

ANT LERD.

ABOUT 20T N
30 D5C WIRE
GHOUND LEAD.
FIG 2
The antenna coil shown here has an apeciodic
srimary winding. ~The sccondary is_designed

o be used with 8 00035 condenser,

cigar-box wood is preferable, as it is easy
o work. All four pieces are alike, and
notched to fit_into each other. The
of the strips is given in detail in the
mmmmn measure the inner diameter, R,
e form used and draw a circle of

strips, and you find automatically the position
of the %
When the four pieces have been cut and
finished, they are glued together.
o the arms are. fin
to give the win
ms, the winding lies free, and is sur-
rounded by air only.  We are therefore jus-
tified in calling our primary a low-loss coil
appearance of the completed form is
sho\m i

shows the primary in_position, in-
side the end of the R.F. transformer coil.

e is passed through the hole and a turn
taken aroun

n experimental hook-up, it is advis-
able to solder the ends of the winding to

Fig. 7. The primary winding placed in this
0ot i 2 o 0o e 2, et one. NoRe
stmphity of consiruction.



GROOVE FOR PRIMARY

CARDBOARD
DisCs —|

INNER DIAM. OF
~ TUBE FORM
SMALL BO(T

%
(BRRASS) NUT (BRASS)

AsouT 4L FIG. 4

The poimary of the RE. trandormer can be
made from three cardbossd s shown in
e

short pieces of fleible wire, so that the

2 be removed without breaking
i s may be used
the leads to show the beginning and end of
winding

Fixed Tickler Coil
There remains ing.
T be really eficient and comfortable o
adjust, the mounting for the rotating tick-
Jer must be well v\\m[t, and few amateurs
will be able to produce a mounting as good
sed by profesional coll mokers
© best way scems therefore to use a fixed.
SRR e
of the set builder to any extent. The data of
ing are given in Fig
ith a fxed-tickler winding, regeneration
is controlled by a variable resstance,
his is connected across lhe ends of tl
tickler winding; nce should
e e Hrom oot 400 1o 40,000 ohme. A
very delicate control is possible with this
arrangement.

ANTENNA COIL

Rapio NEws AMATEURS' HANDIBOOK

carbon-pile filament rheostat,
i sistance of about fifty
ohms.” (See Fig. 12, on page G )

When the rheostat is fully offering
but little or no resistance, m,enmuon at

a minimum; with the rhéostat fully “out,’”
Ko e iton = o resistancd),
rm,cr\cmuou reaches its peal xplana-

of this method seems the following
“The secondary winding induces a current
in the ‘one-turn loop, the latter transmits
ergy to the adjoining tickler winding.
h little resistance in the circuit (rheoatat
uilt up in either

High tages are induced in the loop
aud fickicr wining 6 the reesEARC 1uchis
Creased, for the cursent must be able £0 over-

WITH COND.
ABOUT 00035 ME.

Ab pLATE PHONES

FIXED
TICKLER
i mzummma

—3 DA—

PRIMARY 25T
Ne 30 D5C WIRE

Levcrn o rorm —a}"
FIG 3

the
RE, tanstormer, i3 thown Gore The primery
‘Wound on a special form.

come this resistance to ct
Th ion effect

mplte its journey.
gre:

+—7'108" APART —sf

WOODEN RULER OR STRIP OF PLANCD WOOD
FIG 10
A indicated in Tig, . the cals should b placed

&€ an angle of 90° to cach
Thation 1 siven above.

intor.

Novel Regeneration Control

There is another method of controlling re-
generation when using a fixed-t wind-

ing, whic! ention than has
beén given to it is wound as
before, the tickler winding being about

cin. from tie uf 61 the wisadary: (oo
¥ At stranded wire, or of
A copper wire, say about No. 14 gauge, is
wound in t cen the m o windings,
as indicated by e ends of
e e e

ater.

This method of regeneration umtml
overe test for any rheostat, as cverything
depends upon smooth and gradual varia-
tion of the re good carbon com:
pression theostat will, however, be.found
equal to the task.
termining the correct number of turns
for the ticider, the fan must experiment a
Jittle o nds upon the
tube used and the plate voltage appiied

Mounting the Coils

coils are now mmmm and we can
mount them in the set. 9 shows a st
of home-made Browning: umu- s &
to the sub-panel s must be ()).uul
vell apart to avoid e their
e at right angles to each o
the. windings

same plane. ~(Dimensions
eabecdon Fig. 10
ily carried out if

10 and 11 is

Tn addition, the centers. o
should lie in the s

st
vith planed edge

he coils; with
thecoilain line che rule
should touch them at
the peints A

e e

Tor the reduction of strays
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woro_erme Tuee rom
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T s0e wer N

B pco oo saes

rer e
s e

simple to construct

lie against point C, for this is the tube form
lying ahLl\le helow (he ‘winding.
o line up the coils in
a_vertical direc Uom lro ceed as shown in
ig. 11. Make a cardboard gauge of the
shape mmuml and hold it first against the
g and end
Jines penciled at the edge
The resulting marks are

Repeat vith the other coil, the R
former; this will gi ede Nl hy
If the coils are lecated ot the tight height,
the distance from 1 to 111 will be the samé
as that between 11 and IV. One of the coils
must be either raised or lowered unti
is the case.
Tow the writer adjusted his antenna coil
n be seen in Fig. 9. It was slightly raised
by placing it on a thin wood strip: under the
h((er lie"some small picces of hard-rubber
acking. ws hold the assembly
Remy I position.

ANTENNA CARDBOARD GAUGE
COL | ISTPOSITION 2 FOSITION

¥
SECONDARY.
OF RE TRANS.

BaSLOOARD, OF

- PAN 1"

ol windings of the two induct-

Snces in this exact Tolation” the e OF 8 Eauge
s necessary.

Fieldless (Figure-8) Coils
To eliminate the necessity for lining u
the cols, and to make the set e

etain the high efficien
of the Browning-Drake transformer
coil, with its solenoid \nndmg and the slot-
wound primary, we m Ve it as it stands
at present.  But the antenna coil can a
vantageously be a fieldless coil.

Such coils can be made very s

nall,




FORM  —ABOUT 4" DIA
=

Tusrating the inital step in the preparation of
the “Figure" umble” windiag on
SRl G tince

it becomes possible to mount them under-
neath the sub-pancl, leaving the top free
for tubes and other parts. Toroid coils
consequently unsuitable h,\r
our purpose. But the simple “figure-8”

fills the bill.

e e
ronstrurtmg a “figure-8" coll which is per-

s the easiest to make, ~First of all,
need a winding form about 4 inches in diam:
cteri the writer used a tobacco far, that
happens to be of the ngl\( size.
e s 0d grip can be
obtained on it “hen \nmlmg the coil; a
point of some importance when working
single-handed.

The experimental coils are wound with
D.C.C. wire of No. auge and enameled
mre of No. 28 gauge; other sizes may prove -

ood or even better. eave sufficient wire |
[()r the connections, and hold the l)egmmn&

the winding e outside of t ey
form with your thumb. Now wind (m about ¥
thirty to € turns of the wire; this
is the secondary. :

Without cutting the wire, make a long loop
and continue winding for another ten o

twelve turns, and we have the primary.
tter is of course needed only if we dccx(lc
to use a semi-aperiodic primary.

Finishing the Coil

Twist beginning and_end of winding to*
gether to hold the wire in position and place
the form with the coil on it on the table,
the front edge of the form projecting about
two inches. = (See Fig. 13). Gently work
down the winding til 1t is ciear of the form,
and pass a short piece of cord ¢ Shrough the

gap. Replace the wire on the form and
woooen

FoRM ) 7

BLOCK

\

A\ W

1]
I/ e

SECTIONAL PLAN ALONG LINE AB"
G 16

Above is illustrated a form for winding “Fig.
ure’8" coils, which Js casily constructed and
handy to

Rapio NEWs AMATEURS' HANDIBOOK

secure the ends of the cord with a knot.
Repeat this in three other places; the coil
can then be lipped offthe form and we have
a ring-shaped sel(-supporting coil.

It is not exactly a low-loss coil, as the
turns are close together, but still it proved
very efcient on test
points should

et tightly, and an effort should
be made to produce a " winding by
varying the angles of its windings. Then
the wires cross and re-cross at a slight angle,
and the self-capacity will be kept reasonably

ow.

"To form the “figure-8" coil, twist the coil
into this shape while holding it a opposite

ends. . (Fig. 14).  The completed col will
resemble that shown in Fig, 15.  Where the
winding crosses over, the coil should be bound
With thin cord or. tape to prevent. it {rom
springing back again,

GRIP COIL AT BOTH ENDS

WHEN TwISTED
BIND COIL HERE

BINDING,
L

CRCULAR COIL AS THIST COIL N SHAPE.
TAKEN FROM
VINDING FORM

FIG |4

OF 16 8- N
DIRECTION OF ARROWS
FIG. 15

0 the wire has been taken from the form
13) it is twisted, as shown here, to form
the feldicss coil.

he result is a self-supporting coil of the
fieldless type, *Such coils could be fixed to
side of the sub-panel by placing
ek strip of Hard Tubber or thin wood
across it; two wood Screws passing through
clearance halcs in the ends of the itnp \wll
hold a coil securely in position. If a hard-
rubber strip is used, small terminals can be
fitted to it to facilitate connections.

ONE TURN OGP OF FLEY DR "ANEL
O ek wine

HARD PUBBER

CORD BINDING

Tuse FoRM 0F RHEOSTAT
coi

FIG 12

This ilustrates the method of rheostat.regen-
erationcontrol,
““Double Pickle-Bottle” Coils

nother excellent fieldless coil that can be
readily made is the double.pickie-bortle’
coil. "It is wound over a double form of

SHIELD BETWEEN COND. UNITS

cono runc
P /

COND.TUNING
RE

o e
(s useD AT
o S
=~ ANT
P
i

wooo
= St
AUTERNATIVE_PoOSITION HARD, RUBBER
OF FIELOLESS Ol STRIp

FIG. 17

frrsngement of _spparatus

for a Browning-
Drake receiver employing tandem condensers.

be held in position by rubber bands slipped
over their énds, or stil better by pushipins
pressed into the form. The latter methad Is
preferable, since the pins locate_the strips
dcﬁm(ely, and no slipping is possil

old one end of the wire while the
w m(lmg proceeds, a short nail or small wood
screw is driven into the wooden base.
few turns of wire are taken around this, and
when the winding, is complesed, the other

the wire is fastened in a similar
manner.

The strips of tape are bent over the fin-
ished layer of wire, after the draving pins

or rubber bands have been remove
strips should be long enough to overlap

about }g-inch. Finally, the strips are pressed
down upon the wire, to bind well.

The nuts are now taken off the bolt:
the col, with the form blocks etill in
withdrawn from’
clampcd to the work bend
freed and taken out by twisting them gently;
e right
tension, and not too tightly, they will come.
out quite easily. The cent

The number of t
variable condenser must be determined by
experiment; for a start, thirty to forty turns

6

urns required for a given

of No. 26 D.C.C. wire may be tried. Care
t be taken when winding these coils to
o wvires slightly on cheir forms, elee
Hhe coll wil bulge ut 3t thee
This, brings s to_the i develo ment
the writer has in mind; a Browning-
cquipped with tandem condemsers. ~At the
transformer
Fig. 17).
ub-panel, or anywhere else out
e fedlesa antenna col

Browning Drakel It may yet prove the
four-tuber of the future!

cither circular or_hexagonal
ig. 16 shows the dor b ek 1o detail; the
form blocks have here a circular cross-section.
Two short round pieces of wood are bolted
to a small baseboard, and long bolts pass
through clearance holes in the forms and
Told them Armiy: The winding direction
ind by the arrows in plan
nding can be carried out with more com-
fort if the form s screwed to the work table
or bench; for this purpose two. clearance
holes for ‘wood screws are provided at the
endsof the wooden base. If the construstor
has a large vise, he may clamp the base
e ‘the form in 1t while carrying out

Before starting the winding, two or three

strips of surgical plaster, or

coated with common g, are placed,evenly
ach form, just as in the case

‘pickle-bottle" coll.” These strips suay

ofa

PREVENTING CORROSION OF
BATTERY LEADS
By Raymond B. Wailes.

leads from the storage battery,
whether it be “A" or “B”, will soon lie
across the vents and become impregnated
with the electrolyte and eaten awa en
the battery is on charge, the spray rapidly
eats into the battery leads.

One method of preventing such corrosion
is to soalk the leads, for about a foot or two
of their length, parafiin. For this

operation a coffee can placed upon the kitchen
stove is very satisfactory in impregnating the
leads. The first one or two fect of the wire
is simply crammed into the can of melted
paraffin and al to remain for several
s e




Shielding In Radio Receivers

Better Reception Results from the Use of Metal Shields

radio set builders only within the last

year or more; but it has been used
with marked success in commercial reccivers
for more than ten years. It is not a passi
fad; .nlhroughthemtclhgent use of shielding

vess canl e made many imes more
an is otherwise possible.

SmELDlNG has become popular with

asi

For greatest effciency and sensitvity, in
cascade or

Rear view of the shiclded

24-gavge atuminum,

topreventtheamplified oroutpitenergy o from
feeding D e input circu s is
B e, when the caorgy fed i

exceeds a_certain value, the am|
Jates; and this action limits the amount 0[
amplification_ that may be ob ained.
ampiifir i amplify only up o the point of
a&“ oscillation,
1f, in some way, the point of self-oscillation
can be remove ed to a higher value, the amount

additional stages of xlmphrcahnn
Feed-back in an amplifier is caused by
additive interaction of the input and_ cut-
put electromagnetic and elec
el as through oy rtsnstamar or
oupling of the electrical energy
in the input and output circuits.

r to reduce this interaction be-

“charged” a radio
ceiver, it is customary to space the coils,
Condensers and ogher parts well avay from
cach other; and_ usually the coils are ar.
Tanged at angles s at each will be
least affected by nei hboring helds. . Like:
rect_electric ing, as _through

coupling between_ the parts,
cm\re!y eliminate feed-back.
magined that the field sur
(ml 3% festricted to the immedi-
of the coil; but actually the

mumlinK
ate vi

Researci Direci, Carborusidum Co., Niagara Falls, )

Radte Reseirch Emgineer, Corborund

At the fower Tt is showa

Photo courtesy of The
ompany

field extends for a distance in ’\II directions.
practically unlimited. Thus is not un-
Geual Tor'a good superhetirodyae, wathout

In 2.A the coil A extends its magnetic ficld

and induces a current in B, Tn 2B this in-

Guced clrrent i+ shown to be slmast cntirely
stopped by the grounded shicld.

aerial or ground or loop, to be strongly af-
fected by the field of a clanwn(ler prol
ably 2,000 miles away. appre
ate’ this conception, of uv\hmnled field ex-
tent, to understand the need of shielding.
At present che only selsble method of
lefinitely Timiting the
(‘xtcn( ol the electro-

desired
throu the use
thorough shielding.

arily, the ad-
vantage of shiclding is
in reducing the feed-
back or advancing the
point of self-oscillation,

asid ot
Plification. may be at-
lained. Tn this way
it is possible to make
amplificrsfar more sen-
sitive, and capable of
receiving over much
greater distances, than
is possible without
shielding.

There are other
vantages of shielding

which will be men-
Honed ly_before
the design and_ cone
struction of shields in
radio receivers are
tal

¥
jum Co., Nigora Falls, N. ¥.

By M. L. HARTMANN, Ph. D.* and JOHN R. MEAGHER**

Permits More Amplification

By employing thorough shieldin
thus advancing the point of seli nsc.ﬁauon.
it s possile to_use a greater numl
equency ampli stages. wishout
in preventing or controlling
lation. At the present time un-
Shiclded tuned.-radio-frequéncy amplifirs are
Timited to two stages. If more
than this number are used, very great losses.
have to be introduced to stop self-oscillatior
and the effciency of the system consequently

is very low. with shielded tuned-radio-
frec quwcv ’\mplvﬁ(anon it isnot at all dif

cult our stages. Ob-
o an amplifier will_give com-

paratively wonderful results in long-distance
reception.
- Easier Neutralization
e R
netic and electre e
and plate. circuits unt
coupling s that caused by the Grid-plate
capacity of the tube clements and
ok e e
applicd much more effe much
more easily than s the case with unshielded
addition—and 1
ni—the neutcal

gth range; and e
s no. “drop-o ciency at the higher
wavelengths, as is customary with unshielded
neutrodyne feceivers

An cxample of o cknock down” metal shidd,
ien smvembied Torms the Wicid Shows

7 the folow
Couriesyaf Homtariand Mfes o

Grounded-rotor condensers have made most

effects; but in some scts, and
short wavelengths, this

_ Thorough Shielding absolutely
grounded con-
plate or shielding prmms changes
o the feld.on one side of late from
affecting objects on the of e

s on the. Rd botween the body
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A shiclded superheterodyne, showing the shiclding partitions betwees
o the shidding 13 shown in place on the oppo

and the shielding, which might be causea
movements of the hand or body tovard
fom the panel, t influence

shield

d

Th g in a thoroughly-
shielded receiver are not affected by
feld or by localor distant transmitters, o
seaently, there is practically no possibil-
ity of intérference from this
‘The radio- and audio- fm.um set
up and carried from place to place by the
¢ lo not reach the coils and
yiresin a tboruughl)« shielde:
s reason shielding reduccs. interlerence
o e e G
arc-lights, defective insulators, of
course, to take Tull advantage of this pro-
Chr e S
le from lighting circuits.

= the amplifc stages. The remai
potite

s ey o T Caritdn Compeny

A tap should be made on the secondary at
the same number of turns from the fila-
ment end of the sccondary as there are
turns in the primary (i.c., either 30 or 15).

ties and actsas a tuned ciruit with resul
tant inefiiciency over the rest of the range.
Gridgand-plate neutrali i
that must be broug!
it v e
Tor the. Miffsront. sieges of am
should be enclosed in metallic tul
e ot 0 18 vt of the shield:
keep the capacity
betwaen. the lead and the Tubink s Tow o
possible.  For thia reason use fairly large
tubing and fine wire (No. 36 or 38) for the
lead. ~ Also have the lea
genter of the tubing, 5o that it will he as
far as possible from the metal. Such leads
should be used only when absolutely neces:
land they must be kept as short as

18 plain rubber-covered stranded wire
et e ielded  receivers.

otton-covered rubber-insulate wire is not
recommended, as the cotton covering frays
and gets dirty

Choice of Metals
With well-designed coils well spaced from

GROUND

FIG.1-A FIG.I-B

po

h as a negli-

gi le emma| ﬁeld and (herefore does not.

nearby iclding prevents

direct radiation, [ oscillator in super-

e

tive detector in Roberts, Browning-Drake
and similar circuit

Importance of Proper Design

Experiments show that, when a metal sheet
is placed close to a coil'of wire, there is a
e in the apparent inductance and an

e the coil and by

the energy losses in e nis set up in
the metal. Both effects are greatest when
e plane of the metal is parallel to the
plane of winding of the coil, as eddy currents
tend t ction at right angles to
the plane of magnetizatio
ortunately both. effects may be made
practically negligible It the ‘cofl ia spaed
the surtounding metal.
be kept at least 115 e
from the ends and 1 i fmm the sides of the
Coils.. Undler this condition, and when small
coils are used, no allowance need be made
for reduction of inductance when the coil is

In Fis. 14 is shown o chasged bt A, & z“
o charge, M, grcater Doteatial, 2.
M ] % clectrostatic and o
e Bk s e o
i o smallcr area, aa in Fig. 1B, by the
ntroducton of & grounded gbjeet fn the eld.
Compare with i, 2.

This is for_ the noutralization-condenser
connection, in case neutrali d.
Wiring
The “A,” “B”, and “C"
battery leads, if properly in-
sulated, e run against
the shielding, as this docs not
introduce any bad effects; in
fact this practise is
Pine
owever, plate_and.grid
d Connections to me
tralizing coils and condensers
st be remeued as far as pos- ;
sibe from the melal, i order
To minimise théir
ground and any detuning e/r
Jects that might o
is particularly iniportast in
rcuits, such as
plate and neutralizing _cir-
cuits, and also wherever fixed
sformers are used.
11 slightly- excessive capacity
placed across an “untuncy

The data for a wml R.F. transformer, to be
tuned with a 0005-mi, varial e
are as follows: form, light shellacked card
board or thin, hard 'rubber, 2 inches in di-
ameter and 5 inches lm)g, secondary, S0 turns
of No. 30 D.C. e (With .00035-mt. c

Gensers thesecondariesshould have 60turns);
primary, 30 curns of No. 38 D. wire
(T e tae el mieat it ot the Sicomt

als for the connections. n using three
or more stages of T.R.F. amplification, re-
duce the primary (plate cmlf‘ to 15 turns.

or fixed coil (such
cireuit coils), thclattcnmme-
diately loses its characteris-

Pholo_coriesy of - Hom-
‘wartund 75 Co.

-magnetic
metal may be used. The popular reference
is for non-magnetic metal. Aluminum

is highly satisfactory because of its Iight
peight, "Copper and brass sheeting may also

Practicaly any dhickness is satisactory
t broadcast frequencies; 20 a gauge

fa Been used cxtansively §omet|mo:> the
se is made from M-inch metal and, in

this case, there is no necessity for the usual

wood base.

Solid_sheet-metal is recommended i

tead
of netting, because it can be bullt up.ingd
Cases, moté easily than the netting, 1T net

ting is used it shoul -mesh_copper

sercening.  (Though neling or screening does
tisfactory electromagnetic
il 5 et cctrostatic shields

—Editor.)




Tt is essential that the shiclding around
any one section of . receiver should be prac-
tically air-tight. ~ When holes are
s for dcads, they must b of fhe smatlost pos.
sile size. "All seams and covers musc
snugly and tourh all the way rou
is not ing willfose 'the greater
partofits elfective
s also sseential that the shields be
{atercoasected. 3o, couplsd. to.the  battery
circuit, preferably to the A~ line, which
should then be grounded; though the “ground
s not absolutely necessary, a6 the batteries
and hm!l(cryconncc(mnsscrvens’\ “phantom’
ground

S When o shiclded sct is being wired, care
should De taken, that e leads
which are to be connected to the “A—
to ground fouch the shielding.  All other
wires, binding posts jacks, fixed condens-

ers, £ L nulated from the shield,
For this reason it Is.advisable to tape all
connections in the battery circuits
or other wires that come close to the shicld.

Methods of Construction
A common method of construction is to
use the
nel and wooden ba
e ey
red with sliect, metal of about
e ahield. on the front panel shoud. be
driled at the sa e time as the pancl. Any
e ade to prevent contact
rts, such as Jacks, should be
enlarged suficiently for this, purpose
L R e
turned down over the front edge of the base-
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board in order that the base shield may make
contact with the front shield along its en
tire length. The parts are then mounted in

place, Being grouped. together in such a
ner that tage may casily be
surmun(lsd on all sides.
us, in an nrdm'\r) five-tube set, the
first or antenna-circuit radio-frequency trans-

" t tube socket and the first
variable condenser woul rranwcl in
one group; the second radio- ¢ trans-
former, the second tube ‘socket and the secs
ond variable condenser in a second group;
aad e tid mhmfreque.m transformer,
third variable condenser and third o detector
tube socket in a third. The two audio stages
ot 100 i ot ragencaly iromi Eoneiben
and shielded.

This may be done by laying out, cuttin;
and ben; hc metal to form three-sided
boxes. \ut s (3%- or Jg-inch wide) along
the lnounm A"d front for

head wood-screws and to the panel with
round-head nachine screws Sx-inch ior
Enough fastening screws

to make the boxe: osely against the
e

vers may have chree, edges bent
over to a snug fit on the boxes; small

holes mny he made in the <ldes of the boxes
or nterconnections, and the battery leads
;!\aly be bunched and brought through one
hole.

This method of construction may
modified in a number of ways. If desired
and providing metal other than aluminum

Radio Reception with Two

XPERIMENTS with all kinds of un;
1D derground have convinced
er that twof i ds,“\lhacoml nser
in the circuit, give best results, See Fig. 1.
Ty 2 vatom is Slightly ditectional,
though this cannot be detected on local sta-
tions,  This directional effect may be due t
the shielding action of the first n the
e “Thtn theory 1s sapported by
the fact that, if the two grounds arc over 75
feet apart, better results are secured by using
50 thound connections, ten fect apart, at

gl
e
0005 MF =&
———30 10 75 FEET—r]

FIG. |

Tnstead of @ wireantenna system, two gromd
e above.

SET

the end nearest the station desired, as shown

n Fig. 2.

Hovwever, 60-foot spacing gives fine results
.|m| is recommended to those wishing to ex-
n ordinary w

nng] iive compiete control of

effects combinati

Fig, h of the condenser in series
with the system is not crit A.0005-mi-
P e or the follow-

ing fixed condensers can be _tried; .005-,
200025~ and .0001-mf., using the one which
gives the desired selectivity.

By H. A. EVEREST

10 ser s
= = DIRECTION
S —_OF
=0 7 svstem
b—00 Fr——f L
FIG. 2 |

Excellent reaults are cbtained when the
ing sysiem 33 grounded i theee ‘laces, o the
Fiitances indicats

To test this method get two l4-i
lacger rods 43 Taches long. (s, Gad roes
cur(.}ln rods do very well). Solder or clamp

-foot length of No. 14 rubber-covered

i
o the antenna post of your set through a
condenscr; and drive. the sod in “damp
ground, trying different spacing and_direc-

Fions with your regular graund and with the
o rods until you determine the best posi-

Using a_doublethrow, single-pole
you can make quick
& regular aeria.

o T

FIG 3
The thrce. grounds trianguiarly spaced give better
dinetionai Siecs, and 3 ol ok ' cond-

n

is used, all the seams and fiaps, etc., may
be zolde

P rkmanlike job may be
accomplished ith 3¢ nch (on 4 side) brass
gle strip. The angle stri
built up in ‘the form of a
pro
shi Ir ing pleces and panel

eparate _sections, angle
foundation would consit of s rectangular
angle frames, abou lower than the
inside height of tl ¢ panel and as deep
as necessary.
S frames would be joined at
each corner by four string picces,
angle brass, as long as the panel.
ing may
i

or alu

5

Al Join-
e donc vith 6/32 machine serevs.
d shielding is then screwed to
oundation, making a neat and most
rigid assembly
all shielded sets the sheet metal and
zuges etc., should be sandpapered clean
and coated with lacquer or collodion to pre-
yent tarnishing  This also acts as a more o
less_useful partial insulator.
“Tintoil pasted on cardboard

Avery light

construct nsists merel iu
Weight tinfail, shellacked o g!ue‘l o stif
cardboard, and used instead o sheet

al,_ Ths ides aifgis a advantageousiy. b
i 10 unioll comsea thin sk Sohhe
or bakelite, o even wood.

For some radio constructional purposes
and in_experimental work, itis possibleto
use large coflee containers, cracker-boxes,
wash boilers and what not, but these aie nok
B et e eios e o ow
radio manufacturers make special shiclding
Cases, very convenient for thé constructor.

Grounds

After the best spacing and directions have
been determined, the rods should be replaced
with a good permanent ground and the wires
buried & foot or 50 undér the surface; "The

make a
galvanized sheet iron, 12 x 42 lmhes el

el e o oot post hole,
after soldering to the tube the rubber cov.
ered wire. Fill the center of the pipe with

POROUS
FILLING TQ

HOLD
MOISTURE
FIG. 4

An excelent method o here shown fo obta
oo cround connection: Which 1 & most
fmporiant factor in this type of receptio

gravel, coarse sand, coke or other porous
‘material, and tamp stiff mud around the out-
side of the tube.
of the ©
mall depression can be left to
collect surface water and lead it to the center
of the tube. Thorough soaking occasionall
i d Condition. I+
00d plan fo pl m in flower beds,
50 that they will be watered with the beds:
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A Three-Foot Roll-T'ype Speaker _

A Reproducer Simple of Construction,with Excellent Tonal Quality

Rapio NEws AMATEURS' HANDIBOOK

By CLYDE J. FITCH

most inte-esting fields of experimenta-
tion open to the radio listener. Its
evolution is toward better quality of re-
Sredtiction. What is the final Solution will
be is dificult to predict
foot-cone type of loud
itself 50 ewnem as far as “quality of repro-
duction is concerned, that by analogy why
e foll-type speaker prove
o Smaller oncst . (And. the
small ones are very good.) With this in
mind, a large roll speaker was built, wit
the parts designed for a three-foot cone
speaker. The roll speaker, shown in the ac-
illustrations, was_found sur-
mple to make. Only a few
minutes were 1squ|rsd to assemble it; it was
mpared with a_three-foot
cone, using a resistance-coupled set. Whether
the roll is supcrior to the cone, 1 diffcult to

Tm‘ loud speaker offers one of the

3

\ f~ FOLOED SHEET
B 9k -erass staip

DRIVE ROD
— ON UNIT

CORD
v

Fis

S T e N

AL the upper el are data Tor preparing e muh-l
‘the

st tached to the’diephragm o
speatke

determine. It is slightly higher in pitch than
< o
Sl matter of personal
which s the better speaker; many
“|.o Teard the roll spegker prefer it to the
d Vice versa. ty] d
i Sl ukm into
C(\ns\(l:r'\tmn when tests are being m:
In the cone the vibrations are app e at
x and waves radiate outwar

roll speaker the transition between vibrators
’\n(l umlul.:tory motion is more gradual, giving
a distinctive tone of its own, not found in
other épeaker

Construction of Speaker
The construction of the speaker is so ut-
terly simple that it requires little comment
ere. First a frame of three sticks was built

as shown in the various illustrations, Fig. 1
giving the dimensions, Be ur eavy

such as oak; because, the more
\\mgln mhle«l to the unit, the better will be
the results. Remember that, on these large
speakers, the vibrating member or diaphragm
weighs as much as the unit; and unless

weight is added to the unit, the dia-
phragm will remain stationary and the
unit will vibrate.

e ol o rather double roll, is

made from one

338
it e it
The sheet is folded
once through the ca
ter,

grain running length-
Vise with. the. roll)
Before folding, draw
through the center
a s\rn’v}ute(lge

sheet may now be
folded along this line
without fear of crush-
ing.

Next e requice a thin piece of brass cut
out and drilled as show . This is
fastened o the fhreaded driverod of the
unit, up around the outside nut, and
e o edge
of the sheet with 2 small nut and serew, as
shown at B. ' Before clamping ¢

 sheet, mount the unit on the center of
e wooden frame with wood screw:

Wil the unit n place and the folde
shest attached to it, procure a few thumb
acks; the sl.m over to
the Trame and securely attash it
tacks.  If dcs:rul, a gold_braid e
placed along ¢ o improve the ap-

The m tion of a cord to hang the
he picture moulding com-
pletes, the asembly.  Although ‘calle
three-foot roll, the speaker is in fa
nchcs o snd 28 Tnchea v

A loud speaker of this type lends itself
admirably to decoration in a style harmoni-
ous with its surroundings. In contrast to the
neutral tint of the diaphragm paper, braid
trimmings may be used righter 'colors,
agreeing with the other furnishings and the
feneral scheme of the room in which it s

T selecting the parts for this speaker be
sure to procure @ good cone unit, preferably
a direct

used r's experiments was not a
batanced ugit, and could therefore be direnly
connected in ‘the plate circuit of the output
povie tube of the set, without the use of an

O g et the et viw
of the "d

e paper
e, rear
e of e spesis.

Photos by courtesy En-
gineers* Sereice Co.

qutput transformer or choke coil and cons
ser ystem, | A power tube may be used
Without fear of damaging the
Thc thoory of Gpciation of e large roll
speaker is somewhat similar to ¢ the
o e faithiul re-
"5t the low. tones, suc
pmlmm by the bass viol, it is necessar
a large volume of air. ~This requires a
arge, light, and strong diaphragm, the larger
the Better, up to a certain point’ where the
lowest musical tones are reproduced. A sheet
of paper may be large and of light weight;
but it has no strength unless formed into a
cone or roll, after which it serves as an ox-
cellent diaphragm.
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Building a 36-Inch Cone Speaker

How to Construct a Large Cone Capable of Reproducing Notes of Very Low Frequency
By WARREN T. MITHOFF

HE writer is one whose radio budget,
having suffered ravay m a severc

{ superheterodyne construction,

vould nat permit of such gross extravagance
just at the time the urge to tory-
made 36-inch cone hit him. These big cones
o cost real money, but they are worth every
nickel of it, if we judge by rs‘ulksA The only
alternative, then, was to build the much-
e T LR
Kits of parts for just this purpose: but the
‘out of such parts

was started.
onths of experimenting an
arrangement was found which stood the
test; yet the cost was under ten dollars, even
with the full market price put upon the
i o

The onl
line are t

mqms\tcs for success along this
terial, a lttle patience and
The am-

Selection of Parts

To start vith, certain materials and parts
are needed, por
Sriving unit. A Baldwin “Type C" is first
rate; cither the phonograph attachment or
one of a pair of carphones. One is being
used by the writer with great success, and
this article is being prepared with the Bald-
in mind. Dimensions and instruc-
n are given accordingly; although the same
gmm procedure can e tollowed ith any
unit which has the balanced-armature type
of mnsuumun nits which have the
d phragm supported above the
oils will not do for this cone, as
inclined to rattle, and do not have su
power.

cient

large permanent horseshoe magnet is
also needed, and can usually be obtained
from one of the firms which make a busi-
sess of sczapping woen-out automobiles and

trucks. t required is the kind
found on truck: magnetos, 314 fnches across
e legs, 6 inches long, ai 3% x
1 Siinch stecl. These ‘dimensions are used
in this article and the accompanying dr
ings, and if a mag is ob-

Eated, allowance must be made auordmgl\
Most of these magnets are already provided

Fg L T
IR VRS can be “made 8 thing

From the front, the cone presents @
A ppearances and if the dommiructor

Sl o Gl ot o cac leg, to pass

4-inch machine screw
“The only mher nu)or item needed for the
speaker 15 the paper from which to. make

the cone itse ¥ best_thing. to
use here is Alhambra “Low Frequency’
paper; as its structure is such that it is

not resonant to any
particular frequency of
its_own, but repro-
duces all frequencies
ith good uniformity
Other pag

used with greater_or
less success, depending
on the

Sxample lampshade

2. This shows the

Figs, 4

Tt & Gem o

“double con,

Adapting the Unit
The first step is the dismantlin
Pris fo of the hirktubie:
ed; the entire mechanism
then be removed, and the double speaker
cord disconnected and laid aside for future,
any more dismantling
examine what is found inside
s a small coil of
with an ob-

it is well to
the Baldwin case.
very fine wire, oval in shape,

this slot there is a small,

a fine brass wire, and the
biher pl.ue with a bmt wire spring.
Around the coil are “U™ pieces of
flat steel, and to them s hs&ene«l the per-
manent ' magnet ine screws.
t is an exceilent idea to pay careful at-
tention__t nufacturer’s method of
assembling this unit, with regard to coil
and magnet polarity.  In other words, when
the unit s reassembled, this should be
e same manner as originally,
e inner and outer ends of the windin
going to me respective bmdmg posts,
and thcsc termm(nls placed with
pect to the north and soutl
the magnet. By marking the coil before
removing it, no trouble should be experienced

parchment, which comes 36 inches wide, is
highly satifactory in actual practi
in theory; and it can bo stained a

with walnut-wood stain, an

and books can ..\au be used, such a: 2
ight; a good printer can
suggest somet] the purpose.
trouble with tl\c cover stocks is that
o ly the largest sheets obtainable are
x 33 inches, so the; ould have to be
ok it makL Shunt ety
Some odds and ends. :Are needed, of course,
such as 6 inches of 4-inch. cold rolled
steel; 12 inches of strip brase the same size;
some, No. 30 gauge shet copper or brase
auge phosphor bronze, and Ji-inch
SR o et oo
snzes are us , No. 632, 4-36, and
2.56. Taps vhuuld be on hand for the 6-32,
4-36 and 2-56 si

The nphr’\ i used in this unit is of
mica instead of metal; through the center

Fig. 3. Showing how the two concs arc
joined_together with sealing wax or gluc, and
Fiow the Cross piece fits across the wooden'rings
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of it projects the fine brass wire mentioned
above, secured with a nut op o
Solder. The mica should be cut or bro
and the wire clipped and unhooked from lhc
projecting end of the armature. T}
cular magnet is next remove from the
B small <o
hold it hen
SR xoxl 45 the Binding st are o
e e not
The binding p
moved also. The cail, sogether with the two
“U" shaped picces of steel, is held with
three rivets to  metal disc, on which the
mica_diaphragm_originally
sivets must be cut or fled off 1 & pe e
coil to-be removed; the disc s then thrown
Sway2 ‘The sl wire speing noiiag the
armature 15 removed, and the armatare is
out and laid aside.
e - mounted on the
farge “horseahoe magnet; but, in order to
his, it is necessary to
ets of Cold rolled stecl, as show ig. 9.
These brackets are drlled and tapped o4 in-
dicated, smoothed off with a file, and mount-
ed with Y-inch machine screws on tl
large magnet, so that there is an even scp-
aration betwéen them, . The coil with the
two “U" sl pleces in place, is then put
i position, 4nd, If the holes are properly

i
h

kc mc brack-

5

}35[,./!
3 Bend soring into
” this shape
SPRING
MW{ Nﬂ/fﬂ] Mare 1~ #30 Ge
g Prevter bronse

‘Details of the armature-balancing spring.

spaced, it can be fastened with two No.
4-36_machine ig.

pieces are already tapped for these screws.
brackets should hold. the coi
level, and the “U" shaped pieces should
tig ight’ against. the lot in the center of oA
top and bottom. The lever, Fig.
e Sbring, Fig. 11, are next made.

These two, which are of phosphor bronze,
are drilled as shown to pass No.

e lever wil be mounted on one side
the coil by means of these screws,
the holes tapped in the steel brackets;
before it is put in place, it should be noted

at in the slot in the - o the coil are
two small pins project]
e i e el
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Detaily of the brockes
1o sngporting the, eslen: 7 I e A
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o e s Fomi—=] o
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' M
these pins and, when A :
putin position through
the slot, the pins it
through the drill holes
e fever shoutd fe | 17 -
mounted on the side || |}
of the coil which has i 3 ‘Iq ;‘,,%%f’;w/
these pins. e
is then m -+ Make 2 Cold Rolled
the opposite side.

arm 4 Steal
n place, and adjusiet =
sothatit willrock back oI &Tap #4-36 7
and forth ecasily on F—/j JJ/'- 2 g3
the all hole
is drilled in the

of the lever (Fig. 10) and a picce of No.
26 copper or brass wire run through this
hole. A small hook
of this wire, and caught through the hole
in the part of the armature, projects i from
the slot. The spring on the othe;

the armature is engaged, and the wire pulled
up tight to balance t

ia
willinluence the armature magneticaly &

use it to vibrate. s has
achieved, the wire is Gatted t5, (né ever
witha drop of solder.

Binding posts should be provided for at-

taching the speaker cords, and it is best fo
use the ginally provided fn the unit
These may be attached 1o suit the constrac.
’<" convenience, and the terminal ires
soldered to them.
the reader desires to test what e has
done eo far, he may at this point connect
the unit alone to a set, with a good strong

local station tuned in. " 1f the u

ing pro armaty rate
strongly with the signal received, ghing
faint, muffled sound of music or speech, _1f

the finger is placed on one of the projecting
ends of the armature these vibrations wil
ct it will be difficult or

the

his is exactly the effect
erable power is needed to
36-inch cone.

After the test has been made, and the
unit disconnected, a straight, st piece of
bus bar, 1/16-inch in diameter, is soldered

c lever, abost threc-quarters
or twosthirds of the way back toward the
bend, or fulcrum. This bus bar should be
about 7 inches long, and should extend out

at right angles, as sho he
illustrations. The mounting brac 12,
and the ring and cross piece, Fig. 13, should

now be prepared. The

Lever before bending
Make /- #30 Ga. Phosptor
bronze

h Th
~— O | %nch wood,

Bend lever into this

bracket is made of 5
brass, and
m,mm a piece about
12 inches long, bent
shape and_drilied as
e ring is
cutwitha jigsaw, from
cither
hard or soft, and has a
diameter of 12 inches
outside and 8 inches
shape || within. A of

LEVER

The lever o which s at-

= S
Fg. 10 e
e
e o

wood 3 inches wide and 12 inches long, should
alsg be cut, planed, and drilled as indicated,

sed as a support for the entire as'
sembly, being secured to the sing with -
inch machine screws and wing o

Constructing the Diaphragm

‘The next logical step is the making of the
cone itself. Assuming that Alhambra paper

S e eed cuo whect BT e el
nches square.
tstic tendencies, the cone

this decor
the actual construction
sheet of paper is laid flat on a table, rough
side up; and, around a thumb tack in the

HOUNTING  BRACKET
Hake 7~ Fxlf Strip Brass

Fig. 12

e brass bracket used for, mounting the div-
i to the matn support.

exact center of the sheet, a circle s drawn
s large as possible, by m
Snd s soft pencl. ‘Thia circle, allowing for

but the shaping of the
to about 36 inches.

‘When the paper is bought, there will be
founda noce on the wrapper ndicating which

y the grain runs; and the sector cut out,

t form e, must be cut with
grain, not against it. The sector to be re-
moved comprises about 15 to 20 degrees, or
from 5 to 6 inches along the outer circum-
ference of the circle.” After marking these

nes, the circle ma ut out, and the
ctor also; the opemuon being performmy
Vith ' sharp-pointed and a strmgh!
edge, toinsure a urr[cc(lv straight cut

Cont witl etcn 1

a strip about 134 inches \Hds and

nches long is cut, not necesarily from
the same i cdzes. of ‘the
Lo bt b e



smooth surface of the paper on the inside
or concave side of the cone, and the strip
glued 0 both edges s that it holds then
firmly  together. which _works
est is one made by dissolving celluloid in
amyl acetate, as this mixture is waterproof.
Many fans e familir with it having

Rap1o NEws AMATEURS' HANDIBOOK

T e

| Spri i

in
Tt will be well o try = ‘the

wlar glue should nof as it may cause
the paper to Buckle o warp, and may loosen
in damp weather.

From the other shest of paper, another
circle is cut, with a diameter }{‘inch
than the first one. An inner circle, it
inches in diameter, is also cut out, ds well

e same angular sector as on the firs
e T e e b s, w
a ginch strip holding the edges together.
Alferthe glue has set, chis cone should b

mounted o the woad ring as shown in
Fig. 2 113ginch cicle cut from the
b s b eenticsd, cmet

12inch ring, leavi e &
around. The paper is fastened temporarily
with three or four ta the inner
edge. ost _satisfactory method of

Tmaking the pcrmancnt joint here is to use
sealing wax. The of wax is heated

T8 Hamme, nd the wax. spread evenly along

the insideof the cone, making a tight joint
ween the paper and the wood.

Mounting the Cone.

The front cone is now set, with the apex
B other large round

ed,
uppermost, on_the Bl
have been Iy cut the front cone,w!
Bignee  dish pan, should extend about
nch be e other one, all around. It
u b Sk extension that the glucing
here are two methods available
Tor Tastening these two cones together. One
is to use scaling wax, applying it carefully
and sparingly, 80 that it
onthe Trone of the cone; and the other is to
sse._the cclhlh)id-base glue mentioned pre-
viously. 1 glue is used, it must be
appled quite Tiberally, to il 'the_crack of
seam _between the two edges. The sealing
wax is a little easier to work with, as it
hardens more quic it seems to mal
0 difference in the operation of the speaker.
T using the was, it must be applied very hot,
s0 it will flow evenly, and in cient
amount to_cover thoroughly every inch of
the circumference, as seen in Fig. 3.

cessal ide
Tkt o s T s iies e o the
cone proper. This is done by ‘means of the

i

#

wooo RiNG

Fu 13

CROSS FlECE

&

Armature

Section D

.
.

SectionA-8

Coll

DRIVING  UNIT
ASSEMBLY
fig 8

Details o the complete driving unit, as it is when assembled.

tip ilustrated in Figs 15, 16 and 17, The
small circles, Fig. 15, are cut out of

gt 2

Fig. 14, Details of the front and rear cones.

thin sheet brass ot copper, driled as shown,
d formed into the shapé of a cone, bein;

Then the tip is made
ass rod,
drlled through the cen
ter, or axially, w
No. 50 drill,
countersunk
end, and drilled and
tapped for a No. 3-36

shghtly

/e

Details_of the wooden
supporting ring, andche

et the' riving it

machine screw through the side, as indicated.
This tapped hole is for the set screw that
holdsthe driving This tip is then
carefully. soldered to. the apex of one of
the small metal cones, so fits in place
straight, and so that the drill holes do not
il withsolder.
This is rather a particular operation, and
several attem,
a job is ablamed Wich. reasosabie
care, however, it can be done successfully.
. With ita metal cone, Is mounte
paper cone, and
the other metal cone placed inside, Before
putting these in place, it is a gaod idea to
spread . lttle rubber cement (or the cell-
loid| be used) both inside
Sl oo et 1 e TN
: r strength is obtained by
passing No. 2-56 machine screws through the.
holes in the metal cones and through the
paper, and tightening up the nuts on the
insidel This makesaneatand seviceablejob.
The bracket, Fig. 12, which was
out of i b is wd w0 Bk 1
magnet and unit in place. The bracket is
mounted on the magnet with {-inch ma-
chi ot and the whole asembly lsid
the cross piece (the wood
bty whxch is fastened t
the wood ring), in such a way that the
Griving rod . exactly in line with the
center point of the cross piece. This is
of great importance, and care will
needed to sce that there is no appreciable
variation from he
been s T Yole s
in the cross piece, to line up with the
14-inch hole in the back of the bracket. A




Jg-inch machine screw is passed through
these two holes, an washer slipped

of the screw. A suitable
square washer can be made from the strip
Drass used on the bracket. A wing nut

screw, as it can be

Toosened for adjustment without a wrench.

It will be noted that the hole drilled in the
1 ze, while

the

belt passing through it is
This is to permit the entire dr
anism asscmbw to be shifted o
the cone is put in place, in
up the driving rod exactly with the apex of
the cone.

The crosspiece, with mechanism attached,
is now fastened to the wooden ring W

Jf-inch machine screws, also using wi
permit casy accéss. AL this stage
the writer found i onvenient to
truct a_rou h e cone
proper while moun(mg and adjusting the
‘mechaaisn cult to hold a
36-inc]  hand and wvork with

the other, tnghtenmg nuts, and fitting the

driving rod into e tlp of the cone.
stand consisted a hoard, 3 feet
Jong and 10 ir et s oo i

B 2nd fwo 3loot Sprights mailed on

every constructor build such a stan

The reader is cautioned at t
not to allow the driving rod to puncture
the paper of the cone while trying £o At

22

#27 oeill

#3901/

Sheet brass
per

J{iL Make 2 -

HETAL CONE - Figl 15

The small metal cone or apex. Two of these
are used, at the point where the driv
sttached to the cone.

the unit into the cone; also to make sure

that it fits casily into place, I it does
not, has been
made in laying out tl and

trying to force Jt into place may injure
Hhe mechanism, 1t 3s well fo proceed slowly.
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CONE T1P Fig. 16

The cone tp. where adjustments of the drive
rod axe made, i3 soldered to.
e

It everything fits properly, and all the
nuts are tigl , the speaker may be con-
s e e
in & poweriul station L
the present speaker, and then connect the

S i isap-
ponting; if so, It 18 b
o0 the tip o e cone has not been tight.

ened. A No. 2-56 machine screw should
.mned Jere andtightened, thereby
holding ecurely 'in_place.

s properly ad]us'zd, and
exactly centered, a surprise will folloy
2 flood, of golden melody such as icldom
s heard from a recelving set.
ing sure that everything is right, the sur-
plos length of d protruding from
the tip is cut off, e cone may be
el picture_wire; or
perhaps the c s ambitious
with carpenter's tools will wish to build
a permanent stand, of three-legged
s0 that the ‘speaker may stand on
the fioor near the. st r distant

two wooden strips are
screwed to the edgé of the.
the bottom, and tpped v with sponge ribber,

strips ' hol ne away
wall, while e rubber prevents vibrations
being transmitted toit,

however, that flood of melody

ot éome, thert are several miflor ad-
fustments €0 be made  thai
along. First, it would
the set screw on the cone tip, an
fully pull out or push in on the drivi
rod. t brings out the volume and
richness of tone, then all is well,
screw may be tightened. If not, the screw
is loosened again, an i
center of the cross-piece in the
screwed a lirtle; and, the ntire mechanism
shifted slightly, u

this s unsuccessful, the
be removed from the cone,
for evidence of damage that may
occurred while fastening it in place.
bent driverod, or a lever sprung out of
place, will cause trouble. The armature

have
A

ghould be examined to- make sure that it
is centered i and able to move

ey, At a(l’ustment of the spring
will usuallysake care of this.

Another thing that may help is to put
a005-mf. fixed condenser across the speaker
It was found desirable, 65 the
writer's speaker, and was mounted inside
the cone. Rmmng the speaker cords may
induce a chan; the better in the t
quality,. Aa'a Jast esorty 3 seaults wre i

and it s extromely unlikely that
they will b, if directions have been fono‘\ml
to.

i
and that regeneration,
pushed oo far, - This s no( the place for a
Hitumion ok Hisibic 1 to say.
that there shouldbe only the most minute
variation of the milliammeter needle with the

different amplifirs, all of which gave fine
results.  One test with a well-

own manufactured re(ex\tr using 2014
tubes throughout, and 90 volts of “B" bat-
tery, properly biased. Volume and quality
were splendid, on both local and distant
stations. Further tests included a_ different
et, with translormer-coupled audio, using

CONE TIP ASSEMBLY- FIZI7

‘Showing how the cone tip it soldered to oae of
the pexes.

the 112 type of tube in the last stage, with
, and 9 valte negative
his arrangement,

ned, together with somewhat
betier quality, especally when full volume
was used urse, i the larger power

such as the m 10, e aoiabie, ey
should be used.

Simple Variable Coupling Arrangement

[ ISIOF considersble aivantage 1o have
some means whercby the coupling of the
o o

and effectively, and still b 1Mc
any position in which it is

y good method for varying the
primary coupling s shown in the accompany-
ing illustration. uner tself is of
the usual constru At the end of the
tube, upon which the secondary coil is wound,
s fastencd a common form of spring clip.

By J. L. ROCHESTER

[ e

ip is passed a piece of heavy
12) about one inch

Through this ¢
undl copes e (D,
long; this section of wire acts as a hinge,
s of the wire are soldered to two
rews which, in turn, are fastened
to the tube containing the primary coil, as
shown. The spring cl.p exerts sufficient
el o the n of wire, 50 that the
’ cail, though it can bé easily moved,
old its position.  The method of con-
~kruumg the coil mounting is apparent from
the sketch; it is simple, inexpensive and very
casy of




The loud-s -,x.km ship completed.

ANY ingenious attempts have been
yed by ambitious manufactur-
‘to make the very necessary loud
speaker sl.gmly ‘more decorative than it has
ou s vary in
color, size within very wide
limi, the general tendency being toward
better re; en at the cost of an
tngainly Sppearance.
e usual method of decorating a loud
speaker is an attempt to hide its mechanical

pu disguising something
which it most assuredly is not.

has seen these instruments built into flower
stands, bird cages, fish bowls, and innumer-
able ofher peculiar housings it is rather
hard o er]y—(lemgnu! speaker

hich 52 cecoraive michost belng almgly an
apologetically-disguised inechanism.

It occurred to the write that it might be

idea to combine th

Bbzehold prmaments with a
ducing unit, toafford @ rost plessing appeas
ance with the hi egree of satisfactory
reproduction. models are undoubtedly
o vage, o far as interior decorating goes.
They are to be found in all sizes and. types,
from the tiniest silver galleons to huge models
of oceang

rative value than be-

significance an
In fact, prob-

cause of their intrinsic worth.

ausm FLAYrin

SPEAKER,
UNIT3\

SThip oF

PERLTO Pt

METML.“Eg'\"“" PROTECTING
PRBER

7 SECTION
BURAS5ID

The arrangement used to ax permanent
“onnection” between the toud-speaker unit and
The sail diaphragm 1s shown above.

SURGEON'S

T 1S said that radio has contributed some-
thing t0 surgery, especally in maling pos-
sible the care of sick at sea under the
direction of urgeon on land. So it is
fiting that surgery should contribute ‘some.
ing to radio; in fact it can contribute to
the radio set bu der the very best tool he
i _box, the surgical instru-
ment known as the Murphy Pean hemo-
static for i

This is an instrument in
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A Ship-Model Loud Speaker

How a Decorative Loud Speaker Can Bé Easily Made

By JAMES FRANCIS CLEMENGER

ably two-thirds ofgthe models which are now
gracing the mantelpieces of thousands of
homes were built by the owners from parts
furnished by the “model ship” factories
whic} ze in such materials.

‘The Musical Sail
Obviously an ideal thing to do would be
to incorporate a loud speaker in some way
in the design of a model shm, doing avay
with the cone o, horn, and replacing it with
a handsome and gracef
R suggestcd themselves, but it
n became apparent that the only method

nected to one of the sails that it would c
the sail to vibrate and set the air in motion,

place the largest sail with @ duplcate made

f the heav y diaphragm paper, and to cut
uut a secti the deck so that the loud-
talker un t rest in the hull of the
ship. ssed in this speaker was de-

veloped particularly for use in operating a
3-foot cone, so that it has abundant power
to vibrate the sail and produce a_ consider-
able volume of sound.

In later designs of this same general
type, it has been found advisable to raise
the boom of the sail clear up to the “crow’s
nest,” enlarging the sail in order to utilize
as much sound-producing area as possible.

The reproduction is most excellent, and
the volume quite sufficient for home use.

Only one difficulty will be encountered in

e s

Showing a closeup of the usit as insaleds 1, meta plae attaching drvingrod t0 sl 2, ki
dripentat Do i
Photo st of Minites Sip Sosl, T and Evginars” St Co

Utilizing the principle devised by Clyde .

Fitch, of driving a speaking surface nlong
the lingth of the paper fibers through the
Tmpulse of & speci type of Uit the writer

developed the Gail speaker. pictu
n by consuting che illustro-
tions, the driving pin d speaks
unit s clamped Gight to e edge of the sail
surface —which i3 made. o andard
cone-speaker fabi % s ot the
armature causes the entire sail arca to
brates strongly. In this particular case, as
the model was_entirely experimental, the

only changes made in the ship were fo re-

preparing type of speaker from what-
ever m.\kena!s may be at hand; that of con-
necting the pin of the unit to the edge of th
eet of paper. was. anumphshtd as you
will see in the illustrations, aching a
small metal anchor plate, to \\hlch the link
had been soldered firmly, to the lower edge
of the sail.

The upper edge of the sail is to be thumb-
tacked o glued to the boom; but the lower
edge and the sides must be permitted to ride
free, so that the vibrations will not be
“damped”” or transmitted to other surfaces.

A3

FORCEPS HANDY TOOL FOR RADIO EXPERIMENTER

common e by surgeons for grasping bleeing
vessels. It i expensive and re: ob-
tained from thc ne.xrest sllrgmal mslrumcm

ordered through any
rugglst It is 614 inches long, of light
\weigh, Father flexible, but very stfong. The
blades are serrated, thus enabling it to grasp
and hold tightly any small object, whether
round, square or

By H. B. Beeson, M. D.
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The Giant-Tone Radio Violin

Radio Gives a Small Violin Foghorn Volume

DANCE orch Teader,
plays the violin, asked
ecently if the 'violin could

be amplified electrically, so that it could be

heard all over a large dance hall above the
music of a piano and the Joud wind instru-
e Fiongt thi mould be & proftable

who also

snents.

Showing detail of mounting in Fhog of vioin,

which ioes not” mar fastrument.  With:sem¢

Hiinged tnstriments it may be desirable to’dri

Sl noe o accemmodate. he. ooy uhicn
€ microphone reed is so

novelty and would, as well, improve the
quality of the dance ‘making
rector's instrument dominate all the

oth
The first sugeestion to present itself was

to put on the orchestra stage a
hooked up to an fier in the usual way,
With o hom speaker for the output; but
when this was tr'ed out the resulting bed-

‘microphone

By R. F. STARZL

CARBON BUTTON MOUNTED
IN SOUND HOLE

Here s

CARBON
BUTTON

g
i

Fig. 3. Tn this sketch are
b e comnectionswhich
ade from the mitro

SMALL
WASHERS

BATTERY AND
MODULATION TRANSFORMER

FIG. 3

VIOLIN AT
SOUND HOLE

FlG2

phone to the high impedance of the first
amplifier tube, Modulation transformers for
an be bought; or a good one

phragm is supposed to go (see Fig. 2), and
in this way the unit vas mounted by means
nut and & in one of

i sound holes in the top of \hc yiolin (see ¢ le out of an ordinary telephone

ol e Rl oud  coll, which may usually be had for nothing
be to drill a small hole, but in \lu:m et the Jocal telephone”exchange. The pri-
owner_did ace his instruc  mary of the coil is s ueed ‘as is” The seo

ondary is brought

10 the proper imped=
y inding on about 2 or 3 ounces. of
enameled wire (see Fig. 4).
The outside end of the secondary (which is
wound over the prinary) is
soldered to the eid of the additional
The i et e
g Coire clogs, Tor Goswids
rable volta rence will be developed
between the two sections
It would be impossible for anyone not
equipped with a \umlmg m.xdmvs to lay the
turns on nice and st r this pur-
pose it is neither necessary nor desirable
to doso. A kind of a “jumble-bank-wound”
effect is secured instead by winding as shown
in the drawings. This is very casy to do.
It reduces distributed capacity and simpl
fies insulation, because the potential be-

ment; hence the makeshit,

It will be scen that the microphone will
SR D s
The weight of the button, or rather, its in-
ertia, provides the muham reactance for
the. vibrating reed fo work against. The
carbon button ol e o < e the
cdge of the violin as possible. Up near the
bridge. the amplitucie of the vibrations i %0

to cause distort
fer, almost any part of the violin Yibrates
sufficiently to give good volume when the
carbon button is fastened to it

Building Up An Impedance

The microphone was connected in se
with a six-volt storage battery (which

operates the amplifiertube flaments),
with the primary of a transformer whic
Ttiches vhe o Hopeannt o Xhe Aikion

Frevive wiading o | the crude b \m\ effcient micro.
“Phon

fam was terrible. The louder ins
smonopo rophone and the sound
feed-back, roximity of the
<peaker and the cchoes of the hall, produced
o fendish howl,

n it was decided to mount the micro-
phone directly on the violin. The expensive
studio microphone was returned to the local

struments

No diaphragm was
, a small brass scre
was soldered to the reed where the dia-

£

Titustrotion cortess
The Press Gaitd

The complece outf for making a vioin play with enormous volume,  Above is shown  transmicter
o of amother type, which can be uned insiead of that shown.



tween adjacent turns is low, and the wires lie
in a kind of honeycomb arrangement. Th
‘method of winding flattens the characteristi
curve of the transformer, which improves
tone _quality. The homemade modulation
transformer should be soaked in paraffi.

5 Seoniiety. . the srasfocmer 16 Con-
sl 15 e o fube. of a two-tube ampli-
fier, the circuit of which is shown in Fig. 5
A 201A-type tube and a wer tube
wera found sufficent for all purposes. A

MODULATION TRANS. V. AFET.

ni-
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standard "1 power unit supplied the plate
voltage. A concert-model loud-speaker

us heed in’ connceiion with. & Gloot GOl
lapsible hora built of light boards, which
couldbe folded and packed on the running:
board of a c extreme amj
desired, the push-pull power-amplifier circui
Shown In 1ig. 6 can b ums V and

are_the type, while V2

M s L
transformers are employed.

(

Fig. 5. At the left is

LOUD
'SPEAKER

grid cireuit of the
fube, VI, Ta the diagram

Cajilc-ov.

great volume without dis-
‘tartion.

PUSH -PULL & PUSH- PULL
TRANS. V2 TRANS.

LOUD.
'SPEAKER

FIG.

't VT ars 2004 e

6

an be used if extremely great volume is desired, as for an outdoor audience.
ibes and V2 and V3 are semi-power tubes.

PART OF ADDITIONAL
SECONDARY WINDING

i

o i
Y

i
!

FINISHED MICROPHONE
MODULATION TRANSFORMER
FIG 4

e modulation tsansforme

Y el of which
are shows m

ade by th

The performance of this violin amplifier
is phenomenal. The otn i o
made to supply as much volume as an entire
orchestra, yet its characteristic timbre_is

combination with four or five
other instruments it makes an orchestra that
ualled for snap and power

annot be eq

the violin, which often carries the melody,
to dominate all other instruments, and to hc
heard above the shuffle and murmur of tl
dance hall

y probably the same method of ampli.
fication could be used on all stringed instru-

An Interchangeable Plug-in Coil

By ROBERT N. AUBLE

HE col illustrated in the
y casy to construct,

formica, or other suitable material.

eral coils are to be constructed, several strips

of material may be clamped together in a vise
e.

and all of them sawed at the same ti For
each main supporting strip (S, Fig. 1) two
cross strips should be cut. The depth of the

slot in the cross strip and of the correspond-
ing slot in the supporting strip should be
one-half the vertical height, so that when
the two are fitted together the joint at the
top and bottom will be even. The center
slot in the main <u;v|k)rtlng strip should be
of such width that the wire will not touch
the insulation when carried straight across.
The projecting parts at the bottom should
be of such width and length as to fit snugly
into the shell of a discarded vacuum tube.

Small holes for wire (indicated in Fig. 1)
should be bored in the supporting strip. The
four ends of the primary and secondary coils
are threaded through these holes before they

are soldered into the prongs of the tube
shell a3 shiown at the lover right.
In the winding of a the wire is first

threaded through Yale number 1, fou

should be brought out at the same side of
the form as the first end, while the two
ends of the secondary are to be carried to
the opposite side. When completed, the two.
ends of the primary are soldered to the
plate and “A-+" terminals of the shell, and
those of the secondary to the grid and “A—"

terminals. After the wires have been soldered,
the shell is flled with sealing wax to render

illustrated has seven double turas
on the primary and 64 double turns on the
secondary, and s suitable for use with a

. condenser fof the broadcast band
of wavelengths. A form one-nch high
53 turms of No. 35 DSC. wire,
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Some Suggested Aerial Installations

Details of Modern Construction Meeting Every Set Owner’s Need and Pocketbook

HAT is more unsightly than a_badly-
W bent aerial mast protruding from
the roof of a respectable residence
or apartment house? Ve, in every city, one
may see scores of |ll ('!)v\strm ted poor excuses
{or poles. Usually the cause is not the lack
of proper tools or’ the selection of un:mt ble
material, but the improper use of m
and, in’ general; a Tack of expe eme in
setting aerial supports. It is the pur-
pose of this article to suggest proper meth-
ods of procedure in erecting imple,
<commonly-used types of these, and to give
other useful information.

Selacting the Location
The rformance of a
depends, upon not only its constnuuon Dot
alo its location with respect to ng
objects, sich ag trees, tin foofs, ng

B0 Siiae Wity e,

Large, nearby trces may changs he capaciey
an'antenna Lonslrkmb[y when, the \\md
Blows, tin roofs ofte:

up,”
by riin ite in-

efficient installation.

tenna as clear of surrounding objects as pos
sible.

Other factors remai

£

the best site available, remembering
that the Completed acrial is to have one wire
from 5 ong, depending upon the
e sv:leunnv Gesire to be
erected as much in t clrcumstances
permit. an_ininftesimally snm]l cur-
rent, induced in the antenna sin
Wave, that governs reception; give this cur:
rent a chance.

An_excellent mast
height may b

between 15 ard 25 feet in
Consiricted from 220 lmber,
unted edgewise, as chown,

Severe cases of “fading” may often be
traced to a swinging acrial which s too close
1o a tin_roof similar_conductor;
the remedy s obvious. An aerial well away
from surrounding objects rarely causes ob-
jectionable wave-changing, but a poorly-
located leadin nea and paralel to a water
n docs. of the antenna
should be scurely Sy e
thoug} must be placed in one of
hese positions, Httle trouble will resule:

Preparing the Mast
One must next select a mast that will sup-
port the conducting wire above the ground

By A. BINNEWEG, Jr.

o the roof, e ma-
]unty of mtha fans \\ﬂl be content with a
le”of moderate_pr such as

single mast from 10 to

may desire tall ||ms!s and still others small
poles that will raise the wire well above the
foof, - An aerial sllpporl to suit the in
vidual faney and pocket] y be sclected
from those ahout to be dnsn nIre(I.

sm'r o8, MORE

A nei
With advantage to all, by empl
B

hborhood entenna mast can be made
fing the above
A

fem for several aer
In cities it is often diffcult to find room
a large mast, 6o the average ueed in
(m high. A
h'of from

for

fties 15 about
picce of lumber, h(nmg a'len

$ to 25 fect i
umi |.er slmuld be wider than its
Hhickness and should be set up edgewise, as
shown. lank will serve

for this putpose. 18 will Jook better it some

the wood at the top is trimmed off,
Show in the sketch. One of this type may.
remain in place for years and still show no
tender i Dend.

od with a mast Tike
or any pole in which the strain at the top s
horizontal, or nearly so, is to place at the
guy wires spaced about 45° apart,
Bt e e s
Guy wires, if perly plac
n good: do nct phce them
L e e ould
el e e e Taren
wire which, of course, should be at the top:
Large galsanized sereweyes may be used
for Tastening all wires to_the pole; small
e s ot I AOMIET it o i o
may be.readily screwed in without danger
of plitting the wood.
e wires have been attached
i insulated, select suable
‘anchorer for the guy wires. . For this pur.
DL e B
wooden objects or pieces of 2 x 4 may be
st in the ground at an angle.  Those neces-
ry for an ordinary aerial are easily con-
Structed, but 1t may be well £0 put in good,
permanent anchors. A piece of 2 x 4, set in
a hole about 30 inches deep and properly
cemented in place, is about the best and sim-
plest anchor one can conveniently make. The
iriven into the wood and
ires attached.

]ym)

Erecting the Mast

To rase the mast, lay it tovard the guy
anchors with its lower end in

ition; run Sy wite' theomaht the
screw-eyes in the anchors, and some
one pay out the guy wires while you hold the
mast position _and

for this
n the mast is vertical, the
trouble s about all over and the guy wires
should be drawn faily taut. With the aid
1 o borrowed leve, the mast may be made
Vertical by levelng frst
from the other and gradually fightening
on the wires. Onemn usually judge the con
rect tensions to be apy
Another mastlhat an be easly constructed
vith a fittle patience, made as high as
s saeid The bot-
x may be made
5826 fect this should he secaraly
Set about S et inko, the ground. - The s
Sad cection consists of twa 3 x 46 whick ot
bridged-in with short lengths of the same
material and the third and top section is a

Tound pole about 3 inches in diamcter at the
base a t 2 or 213 inches at e top.
Each joi rely g e

three guy wires, Al Holes are drilied and
all wires pr v insulated and put into

place before the mast is raised ot for-
et to put in the rope with which the antenna
s to be raised
o paise this mast, st the st section
seeurely in plac uy it; then set the
cond section over the end of Lo
Place the lower bolt through the
section may. be pushed into place by
biaving some asistants at its guy wires and
section into place with a pole
FeRcenca ot s rolb Iuisher, Wikt

FIG 2

This method of construction can be wused in
Erecting masts up t0 70 fect i height:

g ghtened, this second s
Be’readily climbed.” The third section may
e pushed between two pieces of the secontl
section and g v means of its guys
as before. When the last section is in posi-
tion, the bolts are lipped into place,the nuts
are tightened and the guy wires are secured.
of connecting

Probably. the. he,x method




pill not \.mL. into the lumber and_thus
n the joint. An ordinary pole will re-
quire an overlap of a¢ Jeast. four. Tt and
fhe Best revults three bolts shouid
i b poles may be laid sie by gide
and Ohe hles for the bolta may he drilisd
through both at the same time, thus assuring
L e e
Sometimes small poles may be secured
to the side of the rool, and this may be doe
with bolts Hovwever, if the mast is
well-guyed, e € aistally not i igeriant to
fasten its foot very securely. All Jumber
used for the poles should be frec of knots.
dio poles are conspicuous and should be
made t0 look well before they are erected.
A couple of coats of good paint, grey
instance, certainly improve the appearance
e it to W nd the
Snameled wire for the an-
tenna will prevent corrosion.

A Neighborhood Antenna Mast
Occasionally one
m some LOIIVP!\](‘H( centrally-located
Spot, and all the neighbors can be coaxed to
hely i
be attached to the pole, the insulators being
about 5 feet out from it, and these aerials
also support the pole. It is not advisable to
fiave to many antennas attached to the same

ole. Sot the insulators stance
o the pole and space the wires 45° a
or more. This will allow as many as eight
wires, though fewer would be somewhat
bett e Fig. 3.

an_antenna

Selection of Material
Mlers dre siany iade o engnos wire, but
s proved that one is any better

Ehan another under average o operating cond
tions, About the best is ordinary hard-drava

No. 12 enameled w
ren-ycs should have the stren

quired of them and preferably be ulnm:ﬁd,
he

for. every 15 or 2
el Suffcient. Strain insulators of the
usual type will do.

ordmry porrcl:un insulators are quite por-
ous and absorb considerable moisture which
impairs their insulating properti ose o
the glazed type should be uscd “Some strain
insulators have small erooves for the wire,
allowing the wire to start from one end, p

e one side and through the opening

and thence back again along the other side.

How to guy a short mast or
the"top Secton of @ mast in

Tt s best not to use them
in this manner; loop the
antenna through one hole
and the other supporting
wire throug] other.

and thinner
the insulation the better.

Some glass insulators,
particularly those of pyrex,
do not allow moisture to

read as a thin film over
the insulations he water
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A decorative support for
wroup serils o an

ordinary condi Thes heap and
have knobs at thelr ends lo wl\x h the wires
can be fastened. Wrap the wire around the

ends of the bar about three times, then loop
around the end of the knob and ip\nc it to
the insulator lead.

re it is necessary to use more than one
wire for an acrial in_congested localities,
(o not insulate cach ire separately, as this
has the effect of placing the insulators in
parallel and conscqueml» Icvermg their effi-
ciency. Insul g from the
spreaders and usk she nsulators at the point
\vhere he;

cadin should be insulated as thor-
oughly a8 the rest of the antenna; for an an-
tenna, like a chain, is no better than its
weakest fink. Run the lead-i in either from
the center of the aerial or trom one of i
ends. The lead-in s} it
the set; s possible; not wind around all the

gomers one can find.  Instead of boring
holes in the window-siil for the lead-in, pur-
chase a flexible lead. may be benf

the window and still allow

around and under
indow to be closed tight.

the

Guy Wires
Srrall pole should e 30 constricted that
an excessive number of guys
£ i not so essential to insulate them if the
acrial itself js well insulated; a few insu-
lated guys will help, ho\ve\,er, and will make
the pole look beter. wire, as well as
the other metallic parts used, should be gal-
vanized. iron wire' will serve for
the_ordinary installat ire is
diffcule to.handle and often develops. bad
kinks, which are not readily removed.  When
the guys are tightened small kinks will Le
evident; but these straighten out in time, al-
lowing the wire to sag somewhat. The slack
should be taken up when this occu
" e sl huat s este
into place, use one that will ot shrmk
greatly when it becomes wet.
sheinn o great deal and this may bec enough
end the top se a long pole.
dmm e bl

Pl often convenient to use guy-wires for
either a short the top section of a
larger one. Snmll oty bieceermay e
nailed_securely . in place, about hall-way

e pole,
ot e e se are stretched tightly
over the ends of the pieces an
at the bottom of the section.
Heavy staples_ or screnv-eyes w
hold these

ﬁmperly installing a few ordinary  guys,
owever.

thus causes s Teakage
than would a film. Some-

House

In some apartment houses, residents must
content themselves with indoor antennas or
go without their radio. Often
vince the landlord that a neat Berthl natale
lation il actually improve the appearance
of ¢ ding; all modern built-in installa-

tions certainly do. Tn one house the resi-
dents got together one Sunday, designed an
aerial sydtem that woul
all, presented.their plan to the owner and
received permission for its installation; each
did some of the carpentry and helped to
defray costs.

With a little care a very neat system of
aerials may be arranged. ~ An arrangement
that may be used with little modification on

 largs apartment bulding s shown in
l ‘The wires should spaced as far
pm as possible to reduce el
tween nearby receivers. For best results, a
separate wire should be used for each re-
ceiver. The lead-in may be taken from either
end or from the center of the wire. Wher-
ever possible, it may be of advantage to take
the first lead-in from one end of wire,
then the next from the opposite end of the

next wire, and 80 on. Such acrial supporis
re shown in Fig. be very anxstu:ally
l)lemle&l mto the eutlmcs of the building by

armanging suiable embellihments, such as
flower pots an
ere is an mward satnslacuon in know-

st may \:2 mpem-d When o s hitten by
the DX br

Plug-in-Mounting for Short-
Wave Coils
By GEORGE HARVEY

VERY convenient and inexpensive set
mmlmings for_short-wave coils can
be made from a few UX-tube bases, a UX.
socket, and a few strips of bakelite.
it off as ﬂllls!ra!ed
and, soldering lugs are iicoit it
of the prongs.
Then a hole is drilled in the center of the

tube base and it js bolted to the bakelite
strip. _Care must be taken that the head of
the screw roject above the sur-

face of the smp, - that it.will not come

d e ends and the
il At o By sothec s e
same length. _(See illustration.

) t is mounted on one end of a
wider strip and the primary on the other
end.

Here i shown & method of making plug in coils
‘and mounting them in a tube soc)

‘The mounting for the primary is. made
out of a piece of }-inch bakelite, supported
by a bracket which is made a piece of
sheet brass and a pnxe of brass mb.ng The
coil is bolted w it by another strip of the
piece nf bakel

es “of heavy copper wire are
fastened tightly into e piece
kelite. are used as terminals for
the prima

Iia subspanel s used, the socket and the
primary may be ‘mounted directly on the
sub-panel.
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Permanent Installation of Radio Equipment
Loud-Speaker Outlets Make Radio Service Now Available In Every Room

ADIO is rapidly a more prom-
nent iy o i el ol i
o longer regarded as a toy,

R!

made instead a chiet source of et
and enlightenment.
having t

s the necessity of
e uuped around a receiver
i head scts has been

entertainment to one room been

sing radio fans have enlisted the

214 of extension cords and portable facks to

enable them tocarry a loud speaker t6:a porch

or adjoining roo rogressive and

far-sighted contractors and architects, how-
new homes, a

practical, permanent installations which w
’urmsh radio service to any room in the
Duildin

“The ome that is wired for radio service

(lalIy the housewife, for the reason that she
spends a_greater portion of her time in the

her favorite programs

less of what it o the house She may be

led to by her occ
“The lollowing description of some of the

more practical_applications will be found in

sufficient detail to use for installation pur-
ses.

Convenience of Volume Controls

o receptacle jack in the bedroom may
or may not be equipped with a volume con-
frol. Tt is prcl'embe ‘however, to have thi

ess or confincment a loud

from a harely audible

peaker,

e
ating Y imultancously in another part of the

“The “RadioEquipped” house in_Fig. 1
ws @ volume-control receptacle jack on

ing
ker
may be carried to the porch '\ml plugged into
the jack. 1t s desiable to use a volume-
control receptacle jack herc so that the vol-
ume ma reduced to avoid (hstllrbmg
the neighbors.

By E. R. PFAFF{

An antenna-and-ground outlet j
receiver), il “furnish

in n
neat and convenient connectio con-
ccaled antenna and ground wires, The out-

et jack should be placed near the antenna
lead-in, although reasonable distances will
have o' appreciable effct upon the oper.

jacks are mounted on the wallor baseboard,

standard wall box!

e Tntter is not.indispensable, but 1t is an

effective protection against fallingplaster

and dirt. ~ Fig. 2B illustrates both methods
of H\Dunung this equipment.

%8 important that parailel wires be hept

of

of the receiver. porcelain tube least_one foot apart; The method
£ the Gataie wat Seougk \\Iuch the lead  viring o . 2A allows approxi-
in wire is brought, shoul ‘down and  mately 18 inches of space between wires,
the lesdiin wirbe allowed 'to s in order  keeping capacity between leads at & minimum,
T0 ANTENNA G e
seuT A
foRceLam
la ert WTHOUT
lPoRceLAN OUTLET BOX
00D~
[ — SCREWS
by
B OUTLET BOX
U u mutrieLe
FLUS) | [Machne
" ews o
% E
i © 00, FIG 2-B
WATER PIPE l+T0 BATTERIES
IN BASEMENT IN BASEMENT
FIG-2-A

The method of running wires about 18 inches apart bet
Fig. 24, at the left.

to prevent water from running down the wire

through the tube and into the building. The

aeral lead-in an wires may be run

through pom!zm tubes in the studding or
(Fig. 2A.)

Wiring Recommendations

Fig 1 aics dleo e mettod of wilos
he receptacl e various rooms,
b ottt the el el
are installing the lighting circuit.
ing contractor will be able to do this, as only

le rules need be followed The
Current carried by this circuit does not ex-
ceed 10 or 15 milliamperes. The receptacle

ir-

educe capacity cffects is indicated in

it 25 Shows the methints of outict moumUAgs.

Wher are run from one floor to
i they Sbouli e supponed on split porne-
lain knobs, as shown rawing. Leads
runaing in horizontal directions should pass
rough porcelain tul which are set in
hnles dnlled i the joiets o studding of the

allowed to hang loose enough to
yenient connection to the recep Facle
Fig. 24 is a det:
method of running :h

Tn case a building 18 of freproof construc.
tion, there is no space between the floors and

e jacks.
tch to Tiustrate the

FIG 3

Above is shown how
ol providing | lo«d‘mﬁ wutleu e
the porch for summer comfort in reception.

T Rodio Co

especially for

in insalation of aerial an ground, such 28 shown above, will end

in apartment

‘rooms, and.
with an

trouble
apartment is provided.
ndividual antenna and Ground:



n open-circuit wiring. It is im-

practicable o run the wires in metal con-

uit, as done with power vur:s, because of
the choking effect of metal pipes. The clec-
trostatic capacity between e i
duit is also responsible for a large portion
of ghis aborption.
n installation of this na.
ture was_ made i
ment_building; but,
would not operate. 'While an aftempt to lo-

cate the trouble was being made, one
e
rmmnl was accidentally

broken
iminal permanently grounded on the conduit.

wire was

sach room, there-
System oporative.

he action of this circuit will be more

readily understood when attention is called

o ¢hs fack that the condult sets ss ane plate

of a fixed con d-ended

e other plate, thus placing a ca-

pacity in series with the loud-speaker cir-

i is method may be successfully
uscd but it is not recommended, since the
wiring is less expensive and
Droduces better results.

Buried Wiring

There have been many fnstallations where
No. 14 ber»covcrcd wire was encased i

“lgom” and buried in concrete floors and walls.

When making an m:tallallon of tlns kind it
is necessar cain the spacing specified
for open-circuit wiring. hould b
SR AR
Several layers of tape wrapped on the end
of the.loom, inside. the bo, will prevent it
e ‘Slipping out when the concrete s being

oure:

PFiber conduit may be used instead of
loom, affording, betier_ protection to_the
wires anc ‘mitting rigid construction simi-
lar to metal ccndmt ‘The conduit should be
threaded at the ends and fastened to metal
or fiber outlet boxes with metal nuts in the
conventional manner. This material does

t g0 it will be necessary to
use el en
e Thess rmy s s

or metal. It is rather unusual to run two
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separate lengths of conduit between two
outlet boxes, but it is necessary in order to
‘maintain thé proper spacing between wires.
A radio-wired home would not be com:
plete without some method of comezlmg un-
si ||!|y batteries. rse if a console
cabinet is used, the batteries may be kept in
it. When this is not the case, however, the
batteries may be in the basement and
connected £ the set by means of 8 multiple
plug (see Fig. 2A).

Apartment Service
During the past few years there have been

merous radio ments,
hotels and hospitals. If a radio-equipped
hotel_or apartment has a private telephone

switchboard, the radio receiver should be in
the care of the switchboard operator

ne receptacle is usually placed 1 each
apartment or hotel room. When a tenant
or guest, as the case may be, desires to hear
= gt i 1 pkcemry aly Gon b 0

ug in the jack.” Of course this docs not
i s in_special

e e et e
ator_and a request for a definite
pro

gram.
A modification of this system, which is
mewhat more expensive to install and op-
erate but allows greater flexibility, was used
in the Hudson View Gardens, a iewly-con-
structed group of large apartinent buildings
in New York. Each ap: artment 15 provided
With four receptacle jacks, each of which is
connected to a diferent st in e
. _Each tenant may thus choose one of
four different simultaneous programs.
For Hospital Beds
There is also a great demand for radio
service in_hospitals. The same method of
wiring as in apmm nt houses can be used,
but receptacle jacks with »clume controls
should be furnished. eceptacle jack
Should be placed at the head of éach bed to
enable | mc pmenc to listen in, with a
Set, withoue disturbing those around im.
e headuet equipped with soft-
subber ear cushions to make possible its use
for a long period without discomfiture. In
hrge mantnlwns. where !hem are
it is recommended t a receiver be
mstaUed oon each floor 1"([ that it be oper-
ated by the nurses.

~able mlking on the roofs,

Built-In Antenna

There is still another type of radio apart-
ment to be conside
t is often de::rable to add special features
to a building to contribute to the conven-
tence of the tenants a 1 value
o the apartments. Fig. 3 shows a method
& installing concealed antennas, hogcthcr
with ground connections, each pair te
ating in an outlet jack, thus providing a
separute individual anteina for each apart
wiring should consst of No. 18
o No. 14 rubber-and-cotton-eovered wi
The antenna may be concealed behind the
picture moulding, or run through porcelain
ubes in the wall, ead-in” should be
pported on knobs between, the w
ttnmna\ed at the jack. It is advisable to
€ape the fres end of the antenna with fric
tion tape, In order o' provent. the ‘copper
om touching the wall. This is a ve
Thexpensive installation and, in addition to
the above mentioned advantages, keeps the
foof free from uneghtly makeshift an-
tennas. 1Tt

owner will readily appreciate this feature.
In conclusion, it will be in order to give a

few suggestions regarding the receiving_ st
elaborate sy

1t is obvious that the ordinary vacuum tul
would be badly overloaded if it ‘furnished
power to a great numl jpeakers. It is
generally known that th)s “a\lld lmXau' the
tone quality of the entire system.
remedy is to use a power tube in the i
audio stage. Many sets are now available
equipped and wired for such tubes, or can
readily be adapted to their use. Another
method is to use a separate power amplifier
with a standard receiver. Of course, if @
standard receiver is modified for use with a.
power tube, few changes are necessary.
Thus radio, which yesterday was consid-
ered @ mere novelty, s today counted amon
the necessities by far-visioned builders and
B o e v
venience and pleasure to homes already built.

Making a Tandem Condenser

By J. E. HAYES

condenser used for this_purpose
e of the type which is held together by
three bolts, 5o that it c: n apart.
Remove tiese bolts being careful not
bend the platesand cut the long bolts in
half with a hack-sa
Before the condenscr is taken apart, it is
o measure the e nce between
oo end plates, 80 that the bakehcc strips
can be cut to the exact 5 nec-
betwbcn the

lead, the rotor need not

the two end plates and place
them on o table, at the same distance apart
as they were originally. Measure the
tance between the inner edges and make the

HARD RUBBER
BENT INTO A
U BY HEAT

BAKELITE, £xgwoe
STRIPS

AND

SHALL SMALL BOLTS

AND NUTS

=
INSULATION BETWEEN
ROTOR AND STATOR

separators this length. In Fig. 1 the sep-
arators are of bakelite rods, drlied and tap-
ped to the size of the condenser bolts.

od of assem\)ly is clearly sl\own in th
One separator is used f
bolt and for most condensers three wlll l)e
m%mred, This is @ neat method but a little

A similar method is shown in Fi

Th il he Runite e eosllet i

insulator remains firm, but the construction

is not as strong ae that shown in Fig. 3

Here the two stators are supported

balelte sirips, about Yinch thick i

just as long as the condenser

Was originally.  Four small metal brackets

are n each strip and then to the

stators by means of the original bolts cut in
“The five center plates of the rotor should
be removed and cut.

e L ey posmnnl
and the rotor will be the same lengt

be us the two rotors are one, el:c-

trically speaking.
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Alleviation of Static

Helpful Hints to the Amateur and Broadcast Fan for Abating This Nuisance

ERHAPS this article should
with a cheerful statement, of

nature, regarding _the vast

amount of scientific effort expended in at-

tempting to solve baflling *questior
“Why can’t static be eliminated?” Of course
it_should be pointed out that the earlier

efforts were aimed at elimination, whereas
the later ‘ones have been devoted to the
more_practical auempls at_alleviation; or,
in other words, t0 a reduction of the static

0 that the,desired reception can be obtained
in spite interferenc

reasor the subject ol’ “elimination,”
Cxtept that it can't be don his article

Wil theseloro be
methods for alle

Wil avid | expensive
es.

confined o practical
the nuisance, and
and  complicated

A Hint for “Hams”

A practical, yet simple, method which is

sometimes unusually effective is shown in

Fig, 1. Ves it seem ns absurds it 58 merely

funed anfenna circuit, vet few of the

o i Dt i Tetier i

The average short-wave receiver hag a fxed:
atic i

proved by the use of tuning in the antenna
circuit. However, the use of tuning is not
the only trick it la necessary to adjust for
very loo uts the volume

oupling
of the static much’ more than that of the
signal.

This loose coupling may seem excessive,
but @ special plea must be made to atres ity
importance.  The sacrifice of signal strengtl
reduces the static

Iooseness of coupling to definite figures. Coil
fields difer so dimensions and trivial
antenna_resistance like
the resaliant of these two variablos is
coupling, for the purpose of static alleviation,
for which there is no hard and fast rule.
The important thing is to loosen the coupling
fch & point chat eacmating the anteana
o saden bl Sodilgn
cillation and does not naequent
in the adjustment of its control.
When. your antenna coupling has reached
that degree, you will begin to realize an
alleviation of static.

Easier in Code Work

t us resolve
standable position.

the protiem 19 a0 nder.
Static elimination sounds

By L. W. HATRY

to_supp
that a (hlng - mm in the exact nature
of the received signal can be tely
climinated " without completely eliminating
the signal also. It may possibly be done,
t let us face the facts as we
o The iy b o
to reduce the static f it completely destroys
signal intell to a_degree that
pecmit signal reception. | This is lese. diff-
it for yalctelegrathy ehad oc adioecle
phony. A constant and sleady tone fre-
§uency is, at lea ssble in

<1

VERY LOOSELY
COUPLED
o ~

FIG |

radiotelegraphy; - can e’ made suffi-
ciently distinct from static, to permit differ-
ERit e e

n fact, the ad,unmcm for constant tone,
and audio transformers,
SR advantage of
the tone in contrast to the notable lack of
it in static discharges. The manifest ad-
Vantage of telegraphy over telephony in this

VARIABLE RESISTANCE.

A variable resistance in. series with the second.
ary of the tuner is 5 3 l]\mplc " ing which ohen

matter is great; it may be estimated salely
that statie of ten tines the severty
o reception’ Will Aot pre-
yent successul elegraphic Communication
signal-to-static ratio that permits
signal ntelligibility, nothing more.

Use of Resistance in Secondary

To_obtain this reduction in ratio, we
may take advantage of a number of things
ne has been mentioned, the tone-frequency
of the received signal; another is the fact
that the received signal has its radio-fre-
quency resonance. Thit
r less useless because of
static, being nearly without peric
Shock (or Impact) the secondary cireuit o
oscllstion at its own frequenq', hich is
of course that of the d i Loose
Coupling partly aggravates. this: buts

for

TRAI

i

1L
e iy,

I
i
o

-ca[ I-A-v

Fl

Ty ey Sy Y

6.:°5

A tned antenna circuit, such as the one above,
"helps greatly to reduce static

all that, the signal itself, because it is a
sustained frequency, fares better than the
stat

1t the static comes through too el it
is because of the low resistance of the

Hype permitting & compiete
s the tuned circuit at its own
upmm..m. One varial

Filtering the A. F. End

Every precaution has been taken with the
st to preserve the signal in preference to
the naur at the R. F. er same must
be don ans of doin
this i shown in Fig. 4 ned
choke or trap. filtér. With the. constants
specified, only the ffequency to which the
trap is tuned, about 500 cycles, gets satis-
fackorily past €0 the amplifying transiormer.
Others are shorted mainly through the trap
and avoid the transformer. and in-
different static dischary
below their usual Volume: while the average

. note may be adjusted properly for
effectivenss

Be; this we cannot go, except to

mutiply our traps by using morc. audio
cation snd repesting the tip n &
stage, as shown in Fig. 5. While this

Hective for telegraphy, it be-
comes both cumbersome and expensive when
carried out to any considerable extent. The
“ham” wh is after the most effective way
v hia receiver at minimum expense
owever, will 1ot neglect & opportimacy
install traps of the type shown,
Details for a home-made mductance <oil
of the comect size are shown i
the 5 wound with 2300 turns of No. 33
enameled wire.  The air

to i

fixed condensers, wil g
class traps in a two-stage amplifier.

For the Broadcast Fan

Of course, it is obvious that the con-
pections outlined, already are useless to the
broac consisting entirely
of 500~ r)de eﬁecu\c rcgmductmn would be
only from ‘our slate

By incorporating traps in the A.F. amplifier, as well as the R.F., the static annoyance is greatly alleviated.

one of zhe most. effective teans of bettering
the ratio. Yet the fight must
g0 on.
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as any, uses a ti h
a doubl v winding, connected to a

Static must be reduced fy the AF.
e RF.

a3 well as
., amplificr. Here is one fethod.

There is the old, and well known, scheme

i appens is
a reduction of the peak discharges to pre-
vent the exceedingly hea hes that
a0 and then dull the sensiiviy of the car
This at times creates a very sati ory
cing the slgaatsmatic rato,
rticular
Briefly, its theory is that the “square-
etector in the an-
circuit wastes a lot of energy in the
peak discharges, as it would if the resistance
dropped in geometric_progre: but the
lover signal voltage is very icte affected:
n_practice it scems that this happer
id in' favor of the loop
as a means of improving the ratio. The
recommendation is generally to obtain in-
creasing_sensitivity in the receiver by the

use of mplification directly on_the
waves which permit it; or of superheter-
15 aphibeation for the shartee
yavelengthe, Fractically, the gain through
e i
the Increased sensitivity of the receiver scems
to bring the static up & vel.
he t discrimination between

static and signal in the receiver ftsell

Underground Antenna Effective
If the loop fails, there js one thing which
does not, if one s in a situation to use the
device, and that is the underground antenn:
In some of the worst possible \we-xther a
good underground antenna will register no
extraneous disturbance. It shuuld l)e both
long and well-insulated. One consisting of
rubber-covered wire c:

deteriorate and become very unsatisfactory.
mere thorough job is done by using @
garden hose, with thick walls and good ru
ber, with the end sealed, as shown in Fi
Such an mmllntmn will last a ves
long time. Permanent underground antennas
may be installed in tile conduits, or in metal
ipe, buried tvo feet to oix ma.es under the
surface of the earth.  The ideal underground
system must be x mdxal cne since
the amcnna is directional lengthw
mstalled with a
right-angle tu permit of more general
reception A possible from one running
in only one direction. course, _the
underground antenna does not
well as the aerial, but this may be m:
up by amplification, very profitably.
most uncanny to find very mild static, ex-
cellent_signal_strength and very pleasing
reception in the midst of a thunder storm;
vet it is possible with the underground an-
tenna.

use of it, particularly in the case of the large
installations which are necessary for recep-
tion on the long wave-lengths.

Setting Static to “‘Buck” Itself

For the average fan, a number of things
may be suggested as worthy of experiment.
One static “eliminator.” which is as nearly

double-detector system. The latter is coupled
to a single antenna, so that one detector is
tuned to the desired signal plus the static,
and the other to the static without the signal
The primary windings of the double trans-
former are connected to oppose each other.
The senile is o reduction of the sl

which comes in equally on posing
primary, but 1o great effect upon, i signal,
which comes in only on one primary, and

to the amplifying tube or

thus is put through
The general

tubes to the desired volume.
scheme is shown in Fig. 9.
In general, this system has proved very
unsatisfactory, because the
through the transformer
in too great magnetic inertia.
method of connecting the balancing trans-
former for the most satisfactory
shown in Fi It Is unfortunate that &
specially-wound transformer is necessary.
many schemes of the same general
nature, designed to balance equal and oppos-

IRON

I—lss‘l_-——. g

r
_

i

NRGAP &~ 23007 Ne
ENAMELED WIRE

L_.s-J

Here are shown details for  home-made choke
col, hat can be_ shunted wich & cmdmsn‘
in Fig. 4, for a fite

ing, and consequently self- cnncellmg, statcs;
while permitting the signal to

one side unchecked. . In the m are
e b L
expense.

Effect of Long, Low Antenna
Other things often suggested are simple
tricks, of varying degrees of value. 4
low antenna is often a very satisfactory re-
ducer of interference and static; and a short
high antenna is often said to be of similar
a long one of the
e henght s experience,
he cannot agree with this latter assumption,
except in the case of the set which (as the
average one does) makes no allowance for
Giferent antennas, and must be ftted with
ane according to location, weather and other
\nrmbles The low antenna, however, with
any s ble of taking full advantage of
it, f mvambly et P improve-

FIG 8

The e of an_underground sntenna _(details
shown above) prevents e static from.
drowning signls.

5

ment of the signal-to-static ratio. This is
aside from the everage an-
tenna; being shorter than the latter, it
is less directional. ~Briefly, double the for-
mer antenna length a1 about half the (m'mer

t is a practical dimension; although
even greater length is preferable if the height
is reduced by half. The set used on such
have an antenna
w for coarse tuning,
and a coaraely adjustable degree of coupling
between the r an tube circuits.
aragmph is mtmdcd to place emphasis
on the meri n the writer's opinion,
the longer and lower ‘antenna has ia these
respects.

Use of Balanced Circuits
Other ideas for alleviation of static are
based on_simi
plsined above,
Fig.

ot e , indicator, 1, if the two paths
indicated by the resistarice symbols are equal

d proportionately divided. Although the
Fadio) Citcuits ore.leam simple, the pdsciple
is the same. In Fig. 10-A we have a
branched circuit with of

oss the indicator, I, as before, Most anti-
Stotic schemmes have cmployed this prisiAbi
in various ways.

]

L

S

b FIG. 7

e of a crystal will reduce the penk dis-
T R SRR

ne practical scheme of balancing sug-
gested, that of Fig. 11, is obviously for a
(Continued on page 88)

Ly

mc HENRY cno»«zs

INPUT
- % %
[~ OPPOSING
~ WINDINGS
s
TO AMP. OR HEADSET FIG. 9 FIG.9-A

By a “bucking” system, employing two crystal detectors as shown above, static can be greatly reduced, due

‘opposing windings.

of the inductances in the antenna circuit.
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“On Short Waves” -

Considerations and Data for the Design and Operation of a Short-Wave Transmitter

ECAUSE short waves are short waves,
there are numerous difficulties and pre-
cautions which the constructor must con-

ider when he is buikling apparatus for
er the reception or transmission of sig-
als within s band. We hear so. mu

from amateurs who have constructed short-
wave apparatus and who complain that their
transmitters do not oscillate properly; or

at they umnor et the results they expect
from thei ve receivers.

Ve ton ham beginners seem to realize
that they encounter in short-wave work con-
ditions entirely different ose usually
Y broadcast receiver

dif-
n short- and broadcast-wave
eceivers, which il help drive this point

“We know that in the conventional broad-
cast set the tuning coils may be wound with

I e sl e o and in almost
any n. short-wave
coils, I\owever, . space-

grid_condenser in
almost invariably of .00025-

600 meter sctis
mf. I

20:200 meter sct a 0001-mf. 35 all that is
required. . In broadcast work an aerial about
100 feet in length is usually recommended.
When a short-wave set is connect
same aerial, the
if 2 .00

is inserted in series with the aerial lea

ighirequency curents are rather

capricious, this characteristic making it nec-
cular

Sony for the atmteus fo exercie pac
pains whe ort-wave aj
2 the old days we used an

through the use of lo -ln
condensers and improved vacuum tubes
Reducmg Internal Cnpnchy
ort-wave v type
o et el et s S

re wound with heavy copper
Pholo ot Amate Radio Spectally Co.

By J. BERNSLEY

inside-wire connections suffers from what
we term excessive “internal caj
e R A'nr
operation below 1
disadvantage the amateur, not so long ago,
vould remove the base ffom the tube and
separate the four connections to reduce the
ceby obt: more stable tube
operation and a dependable R.F. output. Yet
the wires from the plate, grid, and flament

15000 T0-30000 OMS
000351
e

|, ooeh

RLE CHOKE.

Tooo! M

GROUND OR
COUNTERPOISE

Fig. 2. The schematic circuit disgram of &
i transiplies cmploying a ingle tube.
i known & the Harley circu

are all brough through the same end of the
ing tube and, because of
their proxi an apprsruble tube capacnv
exists even when the

tube we believe to he ideal (or short-

jon, is shown in Fig. 1.
e e being brought, through
a 4Aﬁc(cnt part of the gla

cit
e Ditepsition of the simeats) | The
characteristics of this tube are very favor-
able for_sh 0 fixed plate
voltage is rt inimum required
to produce an tpu: eing sbout 500
volts. The ltage speci-

m
fied By the manufactuer is 5,000 volts "The
filament consumption of the tube is 2.35 am-
peres at 10 v s She piate eurrent is
usually betweeu and 50 mil ilimperes.
Its R.F. output is about 30 watts under av

5 h much more cai

age con
obtained when'the tube is placed in an e
cient oscillatingcircuit, witl ect_con-

Shants. and susplied with more than 2/
volts on the plate.

Construction of a Transmitter

Of the numerous existing os(xll'\‘or cir-
cuits, the Hartley is most_commonly

cu e tmn;m:t(my

Eircunt shown in Fig: 2 is of this type, and

Cimplogs an inductively-coupled antonna cir-

cuit, in_ compliance with present legal e

quirements. ange is variable

etween 15 and Approxlmately 75 meters.

away fram the preceding one.
il Peircle about 3%4 inches in
primary inductance (srid in-
ductance) has th e same. direns
equired, for stable " Speration,
Soutd have a yalue in the vicinity of 30,000
e B 34 conienser anould be of the
eransmitter type, and of .002-mf. capacity.

{The condenser connected across the primary
inductance s a double-s
strument (14 plates ol
 condenser connecte
oa, 0 reduce the operating wave below
the latter's fundamenul -00035-m. si
If an ordinar, Tigowatt tube is eme
ployed in the mm..n;ﬂr then approximately
i late.
With the transmitting P roontioneh bt
preceding paragr raphs, however, a plate vol-
age of at lea Its will be required.

e wrasirtion o the BRI ook
as follows: win tube app,mmamy
1 to 114 inches in diameter, and approxi-
mately G inches in Jength, 150 turns of No.
28 D the two ends of the

should be

rigidly clamped or bolted to the form. The
tube or form should be of either bakelite or
hard rubber.

The plate valtage employed it chie e
of tranemitter should pre
that a pure C. w bkt bl
anl allable, then employ. some
e s e such a
full-wave kenotron_ system of 4 brid
tem chemical rectifier, with a suitable trans-
former to step-up the 110-volt
required or desired plate voltage.
or i c used, the transmi
note corresponding to the frequency of the
Gurrent impressed on the plate

Wbt s s exiteracly sialgles 01
two_variable condensers are simply turned
until @ resonance point is reached.  This
will be indicated by a sharp drop in the
plate-milliammeter reading, and by a move=

oo

turns in the gri

Fig. 1. A tranemitting ube designed for dhort-
Y Eeducd by G o tgdsz'f: i

ety aueel by e e 1

ke "of Widelysepar the ke

Photo couts of B Poes RdioCo.
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Short-Wave-Oscillator Adjustment

and Operation

Some Suggestions for Securing Maximum Efficiency from Short-Wave Transmitters

Employing the Hartley Circuit

By A. BINNEWEG, Jr., 6BX, 6XAA

HE Hartley circuit, due to its sim-
y, can be readily
ate on practically

adjusted to
any wavelength
tosome, buton vry short wavelengths, under
certain conditions, it is sometimes difficult to
Brevent the circuit from cscilating. It 8 for
these ressons aad others that practially all
amateurs have chosen the Hartley circuit for
their transmitters, - This circuit, but slightly
modified for short-wave operation, is shown
in

ig.
In thxs dxa(?ram it will be noticed that

have capacit
re; but on waves the dxs(nbmcd
capacity of the inductance and connecting
res is sufficient. In fact, this capacity

not _easily detected, but it requires
power to maintain and therefore it con-
titutes a waste.
Wavelength Adjustment
wavelength of the primary circuit is
determined largely by the number of turns
actance between the plate and grid
ndent on the numl
coil i

grid and filament
chought, A

n the g
of turns betv\een the
Clips), a5 generally
Chinge in the sctting of the flament cip
affects the wave but little, whereas a small
hange of the plate clip affects the wave
materially. The wavelength at which the
transmitter is to be operated is cxperi
mentally determined by moving the plate
clip toward or away from the grid clip.
This wave should be near the fundamenta
of your antenna. d clip may also
be varied if desired, but it has been found
best to leave this in place and move onl
the plate clip. every pasmon of the
plate clip there is a corres
of the filament tap for best
e under certain conditions, two
positions of ‘the flament clip at which the

circuit oscillates; one position is within
two turns of the grid end of the
inductance; the other is approximately half-

ween grid and plate clips, but usually
nearer the latter. Wit ment_ clip
in the first position, the tube oscillates wi
a very small plate current a
readily thrown out of oscilation by, bringing
e hand neas the indctance. ~This adjust-
L
o sotogd position of the flament
clip, the set will osillute with four or five
times the plate current secured at the other

e circuit _oscillates with
greater stability, the adjustment being less
critical.  Never _disconnect the _filament

determined _experimentally.
current is too high move the filament clip
foward the grid-end. Often it Js rather
dificult o determine, when a circui s
illating. One method is to obtai

spﬂrks from the plate coil, but this dﬂﬂ
not always work and touching any instru-

ANT.

+
70 FILTER
RECTIFIER
OR A.C.

FIG. 2
For operation below 20 meters the gri
Should be controlicd 8 shown above.

ment to the inductance sometimes throws
the set out of oscillation. With given in-
e s, & o usually cmum.
with a definife plate current; if, by
Vious experiment, it is found that the tube

is to test with a wave-

meter employing a
flash-lamp indicator.

Sizes of Condensers
The capacity of the plate-stopping con
denser for the 2050 m
yery, crical.” The set Tt oucilfate guite
dily with a very small capacity here;
but the adjustment of the flament clip is
changed considerably and its adjustment is
then rather critical.

will

-002-mi.

RF CHOKE
e

10 FILTER
RECTIFIER
AC.

FIG. 1
‘The slightly-modified Hartley transmiltting ciscuit.

variable, for. reasons previouly stated. A
condenser of about 5 plates is usually the
S e position. It should be
double-spaced and care

shon circuit; a_short
ere. short-crouits, the. plote. cicrent. s
something will inevitably burn. out.

condenser i n

yery, critical, except that o small varisble
one is used for the short waves. A 5,000-
o 00 s et wil saks o M
ubes. orest “H"" tube often re-

s shown m Fig. 2; for the ca-
pacity of the grid condenser is low and the
distributed capacity of the leak may be so
high that it may act s a condenger, A

mall RF. choke coil of about 15 turns

of thin space-wound on
piece of ube; this choke is placed
in_series e leak to prevent R.F.

i
currents from flowing through this circuit.

Temperature Effects

Since the amount of energy dissipated in
the form of heat varies as the square of
the current, it is always best, for highest
efficiency, to provide the desited power at
a high potential and low current, instead
of at a low potential and a high current;
however, the, maximum safe potential that

histand should not be ex
s to hea

greatly lowers the resistance of the e

supports and a flash-over may
Never adjust a short-wave_oscillator when
the plates are red-hot, for it will be found
that"the set will not oscillate stably unti
condition

at the plates do nul
become hot, for intermitten
cuit_employing a hot tube has a ,1. hily
Giferent. wave from. one employing a cold
I a steady signal is desired, watch

metimes the grid current becomes ex-
and the set oscillates very unstably;
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e remedy is to insert in series with the
gnd a small graphlte rod of sufficient re-
nce ice this current to normal.
The size of d|e RF. choke in the plate
circuit has been found to have some effect

Bt tiaie i) e
choke seems to provide
than a small one.

ge
steadier operation
Tor the upper bands,
tube will serve; for
coils
h in digmeter’ must be used.  De-
ize necessary and let it alone;
some effe

Adjustment Procedure
following procedure is _suggested
for adjusting the transmitter. ~First, select

imary of the proper size. This is de-
termined by the wavelength o be used. For

copper tublng make an excellent inductance
for 20 meters seven turns 4 inches in di-
e e b D
mber will_depend
e cientfor
. Securely solder the grid
lead to the proper end, place the plate clip
5 oo the filament tap hall-
Lower the plate  voltage,

Firn wp the Hlameat to ite rated voltoge,
throw .

00 low move
filament clip for steady operation and
proper input. If the set does not oscillate
¢ first, though all connections are prop-
ey, made, adjust the flament clip until
should, oscllate_casi

e

 previously de-

antenna and. counterpolse attac
Bringing up the seconda e e
e of the osillator fo some extent and,

if_the coupling is made too tight, the

will oscillate very unsteadil; 5

o A tremendous amount of pover may
induced in the antenna c by very

by coupling and very fine adjustment of
the primary, but an Ilnsleady signal in-
evitably results, so that loose coupling is

Alleviation of Static
(Continued from page 85)

sensitive set with plenty of R.F. amplifica”
tion, such as the superheterodyne. The two
right angles are prcp;lrcd for
coupling to a common rotor. Each of the
and um.
«denser to make a tuned circuit. One circ:
is tuned to the signal plus the static, and
the other to the static alone. On obtaining
the right polarity of the two stator coils, the

FIG..10 FI1G.10-A

Here is an application of the Wheatstone bridge
.w‘ icory to static alleviation.

Rapio NEws AMATEURS' HANDIBOOK

wch better and less obtainable interfer
ence will reach the antéuna, fer no cir-
cumstances should the two inductances be
closer than two inches; having them
farther apart is advisable, for o sharper
wave results. It may be found necessary
to, readjust  the Slament taps slightly o
bring the set to its original, steady condi-
don. The circuits are then dbrought into
resonance by varying the antenna series
condenser.

The amount of poteon curre e noth-
ing to do with ¢ o the novice
RO e
quainted with current nodes it sounds rea-
sonable. ximum antenna current,
 the particular wave, docs tell us that the
circuits are in resonance, however, and usu-
ally that maximum outpit s being obtained.
It is advisable antenna current
slightty Trom the mastsune valve, 50 4
small changes in secondary constants wlll
have little effect on the oscilator.

e looser coupling than
£ detuhe the antenna System, as any slight
detuning then has litt]

The ‘antenna. series condenser n
ol e
serves mercly to_ adjust the frequency of
the antenna circuit o that of the oscllator.
The value of capacity necessary in this co
ser is dependent upon the size of the
antenna and the number of turns
Coupling coil. ‘On the short waves a small
Feceiving condenser will sufice for the low-
over transmitters; this condenser may be
double-spa

‘After ‘the. lransmm:tr is operating prop-

1y, one may that better output ¢
be secared by “juggling” the coupling, the
flament _cip and che grid _ resistance.

r grid excitation usually gives a bet-
ter note and circuit conditions may be vasied
until a good note, comparatively low plate
current and good output, is secured.
top of the antenna is the. point of highest
voltage and should be well-insulated

Antenna Formula
A simple, rough rule to follow in select-
i e sipgle-wire antenna
and counterpoise is to divide, the desired
gperating wavelength by 4, which gives the
length, for both the antenna and counter-
poise in meters; this may be changed to its
approximate value in fect e
by 3 and adding 1/11 of the total,
paralle he ground, such as
i el it M highe
natural wavelength than a vertical wire of
the same_length, sucl ordinary
short-wave antenn terpoise
el e G

rotor, coil will adjust for an intermediate
caupling bet he two' former, result-
sing induction from

3
55 2
g
3
=1
&

induction from the signal. (See Fig. 11-A)
Thus the s.gml alone should get through;
and while this does not work out exactly,
it does spproainista the des (el suff
ciently ume is
lost, as in all a(tcmpts ot et relichon)

The same idea, of course, may be applied
to the use_ of two antennas.

o grester staticcolecting
proclivities, is cne tl should be used for
static alone. may seem queer that it
should not be used preferably for the signal-
and static pi ct remains that

e Tatter method would not be o success-
R e couplngs should be
adjusted for best performa
el L
the case of loop antennas, may be worked
out very nicely by using a double-rotor con-
deass bo reaitt in imuttaneoua't ) The,
tuning of the static loop should be slightly

than the aerial, say one foot. With a sec-
ondary inductance. of 4 turns and of the
usual size, the 40meter antenna_should
Bave a lengah of about 31 fet; the counter.
poise, which may be run in any direction,
as long as it is k:vt in the clear, ma

made about 30 feet long. It is not im-
e ight in a short-
wave antenna; but it is im-

portant to keep it in the clear s0 that the
radiated wave start off right.

t is not so mpo an
Wives: Decatiue the sasaled " groune
is.apidly abaorbed and the great distoaces
are_covered. by part of the radiated
energy which is e e
ionized layer above the surface of the earth

and usually referred to as the “Heaviside”
layer
Drilling the lmulﬂ(nu
00d lead-in may be ma a pair

e e with the
which

an ordinary breast-drill and the glass is
kept moistene luring the
pesation.  Twvo holes are drilled in a piece
of boxwood, la ugh to allow the ends
of the bowls £0_siip. through €0 the glass
rim, which holds them securely in
when the wood is fastened down. Other
holes are drilled in the wall and the ‘wood
15 screwed down, holding the bowls EE( urely
in_place over the holes in the wall. The
holes in the bowls should be drilled origi-
nally to take a No. 10 wire, so that any
conyenient size may be used 'later

Fine antenna insulators may be made
from glass towel bars, which are often 18

nches i Thick-walled_glass_tub-
ing m ed at its ends in a Bunsen
Hifme, and_ insulators of this typs may. be
made as long as the tubing.

Power Supply

Dry cells may be used as plate supply
for Tlow-power, short-wave transmitters;
but a rectifier and transformer arrangement
is, of course, more cconomical in the long

run. It is better to have separate trans:
formers, one for the filament supply and
one for the plate potential, for when any
appreciable current i n from the
lines there will be a in filament volt
age when the key is deprcsszd and this is
o,ecuomle, An ry B

unit may be successfully used on the Towest-
pever tranemitter with, gratiying renite.
The ordinary 5- -watt tubes shuuld
not be operated af voltage higher than 750,
ordinarily, if one is to have cool tubes.

off that of the other; for all pickup. Once
simplification of control enters into the feld,
les with many of the static reducers

are lessened. . In using tandem (Siameser)
condensers, the tuning must not differ too
il scs there results the unwelcome pon.
sibility of undesired station interference,
h is always a live source of worry.

staron
ROTOR ‘
STATORS ROTOR  STATOR
FIG 11 FClh
By variccoupler coils ke those indicated above

s ampliers static can be much
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A Simple, Inexpensive “Ham” Installation

(HE particular transmitter and receiver
which we are here describing have been
m a standpoint of simplicity

and low and upkeep.
transmitters pmv.ousxy described, motor gen-
grator, "B batteries, power uaits employ-
& latge stepup transformers and compli
cated Fectilying systoms were sugscsled 2
sources of plate supply. An inexpensive
power unit whose voltage output is approxk
o0 s..ppx.e«, the “B" current
he switch is turned

feally shut
(on\cmwnal Hartle
signedprimaril 1egmph work.
e d2pends to tent on
the gurrent obtatncd from the
Rt S the fler system, consising of
the clioke coil and Condensers, is comrectly
signe o o gy o
should be ohmmed‘ and a pure b
wase note may then be expected,
he filter syatem mployed in the con-
struction of the “B” unit combined with this
transmitter (isgramed in Fig. 2) is conven:
tional din practicaly all
commercial £ypes of B+ sum)lv -
special pover, transform equlred. for
is power unit, since the Voltage: outpit of
ordinary * ormers i
x transmission purposes, uniess low-power
work 18 desired and &,
i employed as the oscilator. A 210 or 310
(T¥watt) transmitting-type tube i
gested  for ansmitter.
Bower wil cover.a consistent. range of 200
or 300 miles under fair conditions, provid-
ing the transmitter is corectly adjusted.
rts necessary for
b e e transmitter and the
plate and filament voltage supply

Transmitter
Que short.wave, low.loss inductance;
One .00075-mi. ‘variable conden

One ,00015-mf
condenser, double spaced;
ne radiation ammeter,
type, preferably
o .002-mf. transmitting-type fixed con-

ting-type variable

thermocoupled

denst
Qi lmlhammete(, 0-100 scale;
 rheostat;

o
0 b toanivting g foaks
One 7)/2.\.an tube; e

One

By JOSEPH BERNSLEY

Current Supply Unit
cial transformer, consisting
of two secondary windings for filament sup
ply, and a secondary winding whose voltage
output is in the neighborhood of 525 to 550

Two 30-henry choke coils;
One 4-mf. by-pass condenser;
One 6-m. by-pass condenser;
Qae 2.t by:pam soncenses;
ne snap s
i v i fabe,
type.

213- or 313-

Constructional Details
The oscillation transformer ma;

sist
of tuio bakelite tubes, ong 4 inches in diam:
cter and the other 334, The antenna wind-
ing is wound on the smaller tube and con-

%ﬂ-l ane
00025 -

710 0HMS|
e

lmummpms:
RG]

©

0-100 MILS

POWER RHEOSTAT

SW.

2 '

30 HENRY CHOKES

=

e of
paie o
A oreiahed by aay chective ué’w g
sists of approximately eighl turns of No. 14
seven-strand ‘antenna
The primary or n
the large tube, and consists of elght turns
e same wire w
every tumn. This il permit satisfactory
operation up to 40 meters in conjunction
With the .00015.mf. variable condenser
Bo-mster or higher wavelength transmission
is desired, either the size of the condenser

Fig 3.

1, illustrates the simplicity

SIEAE canes i, e Dooion of e various parar

Fi
el s

designing the set.

ar oo
eronis.

il

or the number of turns of this coil should

be increased. The oscillation transformer
may be constructed in the prssent spproved
style; i. e., spiral design and

construction of an o iontransformer of
this type illustrated (Fxg 3) in the article
entitled, “On Short

Wire wawhd on & fabe éoe fach T smieier.

Adjustment
The antenna and primary condensers
should be rotated slowly until a resonant
point is reached will be indicated by
ection in the radiation ammeter, or by
a sudden drop in the space-current readings
measured ‘milliammeter. I,
the wavelength has been chec
wave is found to be too

towards

maximum capacity if the wavelength emitted

is too low. The transmitting key must, of

course, be' depressed during the adjustnient
roc

S operation it is suggested
that a short antenna be employed, one not
ceding 60 or 75 feet, incluling the

The Receiver
Any eficient type of short-wa
may be used. W recommend oné that om
ploys the plug n type of colls so that the
r the reception of
any signals between the wavelen
and 600 meters, A schematic, wiring
gram of an efficient plug-in coil receiver is
given in Fig. 1.
are very simple, only one coil and two vari
able condensers_ being employed in the en-
tire tuning circuit. 'llxe simplicity and neat-
cc own in the picture
Of the outht, Fig, 3. A small midget bal
ancing condenser is connected in series with
the antenna and helps to reduce the ten-
dency of receiver to oscillate vmlently
t also minimizes other critical ef
'J ‘he grid winding consists of avpro)um.xtc!v
20 turns of No. 24 D.S.C.
a plug-in type f "
‘Tt plate ol also consiste of approximately
20 turns of the sa
alongside of the grid winding.
variable condensers employed should pmter.
ably be of the SLF. type, each having

y of
“Rihen the construction of the transmitter
and receiver is completed, the amateur is
prepared for short-wave communication and
traffic work. "It is suggested that he pre-
arrange schedules with other local amateurs
r transmission practice until he becomes
fau"ly adept at operating both transmitter
and receiver.
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A Complete 20-Meter Ham Installation

Constructional Data for Building Modern Short-Wave
Transmitting and Receiving Equipment

HAT the short waves are the best is
now an established fact; so why
waste time and power on a long wave-

length  that sooner or later will be com-

pletely abandoned, at least by the DX-

shooters, in favor of shorter waves? Amaz-

ing results with low-powered transmitters
secured on e
amazing results may be secured on 20 meters

:n daylight.  For the experimenter and low

20 meters offers wonder-

Rl possibilities (cur distant commaunication.

Certain_hours of the day favor transmission

in certain du'sctmns and by merely choosing

tl ime, there is prai lxr'\lly no hrmt
to the DX that may be att True it is,
that real, consistent |eng.d,mm work ye:
ally cann complished. b Tow-
‘po cd trans: t]vc shnn watcs of-
r greater poss ropping of a

31, now and s totc Voo e ot
is%all ‘that the averay desires and the
following_constructional data should prove
of more than ordinary interest to those con-
Sidering the construction of short wave trans-
mitters and receivers.

The Receiver

The receiver, although originally designed
for 20-meter reception, s of the interchange-

very im:
portant when dealing with long-distant C.W.
Poteption. The leads n the receiver are as
short as posible, consistent with other re-
quirements, and are all well s As much
of the wiring as possible has been shifted to
the amplifir leaving coll well in the open,
e filament leads are of heavy, parafiined
et nd are. bept away I
zounding apparatus by being run ditectly on
board. Al wiring is don N
c i feinta. are securely
aoidered with rostncore Sokler 8o, that cor-

By A. BINNEWEG, Jr.

hones are attached
amplifier socket

rosion cannot set in. The

nearest object to the
coils, the detector tube, is about § inches
-avy leads are run directly from the

The coils are all well in the open and are
of the popular low-loss, space-wound con-
struction.

The emall porcelain switch scen in the
picture is used to switch to different anten-
nas; either a long antenna, a short one or

MovBLE
FLATES

0 PHONES O AMPLIFIER.

Fo.1

The coils recciver meters

axe ol the o e o, her ciRGrent. W
ey be heard with different coils.

none at all may be used; a very convenient
feature. antenna should be used on
the receiver wherever possible. Better results
on distance work are always secured e
horizontal antenna js always a big advan-
tage, (00, 50 make the antenna jong and part
of il ‘horizontal.

Gn

which may be seen in the back-
rurelof the Hstration, ‘Separses amennss are wsed:

The vernier shown on the secondary con-
denser, although not absolutely necessary, is

fov.

PAAN
FIG. 2

“he circuit diagram of & transmitter designed
capectally for operation on ' wavelength of 20

quite a_convenience in tuning-in long-dis-
tant stations. One should be used wherever
possible.

The grid leak should be a variable one:
the correct adjustment of the leak often gives
better signal strength and always allows cor-
rect adjustment for oscil

Althuugh any crdinary binding posts wil
serve ery good screws may
cured from the ald wooden-case ype. “B"
batteries.

Detector tubes have a habit of making
ringing noises in the receiver c\cry time the
table s jarred. This is especially noticeable
on short. wavelengths and is very objection-
able. Either buy a “
mount the one you have on a pile of small
felt clippings and replace the heavy leads to
the socket by small copper foil pieces for a
Short distance. This will prevent vibrations
reaching the tube through the connecting

wires. 1f you do not intend removing the
tube from its socket it might be well to
der the leads directly to its base and do
away with the socket entirely. This is by
is seldom_done

troublesome.
I Tenen

mploys the coupled Hart-

oy et which il sullete 304 put povee

into an antenna on practically any wave-
length. It is, perhaps, the most popular cir-
cuit, in u or its simplicity

and flexibility. The circuit is shown in Fig.
"The arrangement of parts is the most
effiient that the write has seen. Al high-
frequency parts are well insulated, the in-
ductances are out in the open, the fead a ¢
comparatively short; and yet the whole ar-
rangement is pleasing to the eye. Normally
the outit s st to the left of the receiver
and employs a separate antenna. Both ¢
antenna and_counterpoise are vertical and
are connected directly to the ammeter and
Series condenser_respectively. They should
be each about 12 feet long, for operation on
a wavelength of 20 meters.
inductances are of heavy copper-
tubing, space wound, and mounted on plate-
slass supports 15 shown.
he RF. chokes are small Lorenz coils,
supported by heavier leads soldered to them,
and placed so that their fields are at right
nglea to that of the main inductance.



FIG. 4

Method of winding the inductance

tubing for the trantmitcr. e text for
ion of letters

s of copper
explana-

The grid leak is of the ordinary 5,000-0hm
variety. The resistance of the leak has been
found riot critical.

‘Those acquainted with the Hartley circuit
a2 employed on the longer wavelengths will
Rotice that no shunt c s used across
any part of the primary inductance. It has
been found that the distributed capac
crdinary inductances below 70 meters s suffc
cient to make the circuit oscillatory
it. In fact this distributed capacity
bigh that around § meters the plate- stopping
and grid condensers m

reduce the tota
S

L
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geRlissbal el especially when

the wire is The;

nais spaced e e
nished windings are tied together

With heavy thread.

Oscillator Inductances
The oscillator inductances = made from

me 5 /16-inch copper wound_upon
a_four-inch for:
of such stiff resents certain difficul-

fies but these dificultics may be overcome

hls RUNNG (ENGTRWISE. > RUBBER BANDS FOR
STE ADHESE TAPE OVER  HOLONG CELLOD.
THESE, T0 LD FORM TOGETHER

OLD COMB FOR SPACNG WIRE m

1G.3

The cardboard covers of old dry, cells furnished

thes forme, The cols are doped with colidion
‘mae them self-supporting.

REMOVE
PROJCTIONS

91

by employing the method illustrated in Fig.
#Ahole (3 that ill accommodate the tubing
is made near the edge of a good, stiff tin-can
(@) and theube inserted for about an inch,
e can is then held firmly against
the bench while the tubing is bent securely
arous circumference (2) of the can.
Gradually otate the can as the tubing 18
on with each successive turn securely
against the preceding one. - Wind both colls in
one operation and cut them apart later
the required number of turns is wound on,
slip the tubing off. nd that the
final inside diameter of the turns is slig}
over 4 inches, due to the sprin
e small pice (1) that was nserted in
the hole in the can may be straightened out
1 the tubing 1 rolled
up, as it usually is when purchased, it should
i inding; n_u.

make the

now be separated from its
Start

ull each turn out el

it remains at the required distance. Quite a

sonable care is

notic coils spate—wound
each 1um xhcnld

ighbor by about 1/8 to 3 /16-inch.
at one end and gently

taken. The completed coils will be found
i

o fopertent e

The Rectifier

The rectifier is constructed of pure alumi-

will be best to design the rectifier, ori
ally, for higher powers so that it need not be

Al the meters, as well as the condensers 1
on the receiver, are mounted on small pieces = R— —_—_—
of scrap insulating material screwed to small |§ |SMBOL o | avE or pasT | SAE REMARKS BT
pieces of wood mounted on the baseboards. | A
te clips have small pmn(s in the jaws
The jaws should be widened out somewiat, | T [[Varteie cont,_fooors ar] 7 F1at PN YR
[ e and the |- » " [ooozs e 10 pistes s [ene
pomls cut half-way off. Very good contact P T 30-ones P EYN
L k 1 [ Soeket For detecter 3 ar
| i B W Type P EXRY
The Coils B 1| AF. Trans. High Rati s .22
i o 6,00
The coils are, perhaps, the most important T T £ L
parts of a short-wave receiver. Extreme care T T PR il
should be taken in their consiructio e i Aabch Lo
that_they are made as good, electrically, a = e e L
posgxbé The cmllsl\uth the least losses are = 5 S
ably the single-layer, I
ety employed here. e compara- TRAITTTER
tively easy to make and are very good clec- |
sricaly. Wiile you e at it make enough to 33 Copper tubing FE
cover the 20- and 40-meter bands at feast, | 2 [rines consenser |02 =, [Norking vortage 6,000 FEL T
Some very good sizes £o have lying about 3 Jsecket 3 Ta
are 2, 3, 4,5, 7, 9 and For P T r— oo
80-meter ban, 1 need coils larger than [ hemeter 01 amp. [hetenm 122038
this but these sizes will serve you well on 1| Voltmeter 0-15v.. Filavent 12| 2,28
the shorter waves. 3| M) memeter | 0-200 WA |Plate 12| 4,25
‘The tickler coils are wound “haywiry 3 [ Fomer Trana._[sso-1100n: s [anm
tied togsthes with twine. Thess coile e P A I
me to construct; ¢ s sood idea 3 [Verseble coms, | o001 ar] 7 Pi Y
o Gonstruct several, starting With -un e i
The coils illustrated are the sam 3 e TS i
fameteras the other collss it might be better | o e 4
to make them slightly smaller in diameter R A R T T
although this makes little difference. }‘ - 2 e
ll NUMBERS IN LAST COLUMN REFER TO CODE NUMBERS BELOW.
Condenser | o Sravost Gor
i Central Radio Labe(Centrals
The secondary condenser should be the || A
best that you can buy. It should run e TNy
smoothly, have 3 or 5 p]:\tcs 35 desired, be TR T —
S.L.W. or S.L.F. and h ry low losses. S Dubilier Goni. & Bads Go. |
The by-pass condenser may be any one at
hand. was originally
a 23-plate, but has been reduced toa 10-plate ||
by doublespacing the remaining plates. This
may also be done for the secondary conden- 3
ser 1 a good one is on hand, but it s usually
better to buy one; it doesn’t pay to fool with
ood condeners anyuay. it oo
e is composed of two || I cines iy THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS OF THE PARTS
small Lorenz com of about 50 turns each, A s !
‘connecte One coil of 100 turns o T8 ] USRI oo ot
would do just as well but such a long coil |\ PR TG EP.Co.
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Stowing bow the rectife is conncct
 around 150

125 Ve e S o s e
‘miliamperes.

redesigned later. Three square inches of
plate surface underneath the solution will
serve for all ordinary purposes; that is, up
toa plate current of 150 Tiliampe
loy nch for each (\ddmnm] 50
different
used for the eleczmlym but sodtum phos:
hate is as good as any, and seems to be
ry “borax.” A

o
eed sufficient jars so that the voltage across
any one is not excessive; thirty volts per jar
is about the right value. That i, if your plate

tage is 300 volts you will n jars on
cach side of the L,.-xg onnect them in the
usual manner, a lead and aluminum plate in
each jar, as shown in i

The rectifier s attached to large binding
posts at the rear of the milliammeter and the
Primary rheostat is inserted in-the 110-volt

Iead to the transformer (they are not shown

in the 1f no rectifier is desired,
for the time being, the set will operate Tairly
well on et G although such proced-

e is_ordinarily
yavelength is so short
interference will result.
outfit using A.C. is

General, the set should not be so operated.

Receiver Ad]ustment

After you have constructed the, receiver
and have made sure that your e
ight You are ready to bring it into operation
n the proper wave, Perhaps the simplest
fmethod 'of doing this s to, Tmake use of a

wavem:
this band. Usually the 40-meter band can
be for ithout d|ﬂicul2v' lhr:re are so

‘any stations working at this wave. The 0-

other condenser kno t I
oscillate move the tickler coil up against the

Rapio NEws AMATEURS' HANDIBOOK

secondary and agai
try turning the

proceed as before. Then
ke Bl i v

move it from the posts, just
bt it around through 180°. 1 the 3-turn
coil doesn’t g the set into oscil-
lation, try a

sually one e Tt e i e i

ctions are properly made, the
ﬁ]amem voltage is correct and the plate volt-
e 7-turn works you

conden-

e by-pass
ser is at hall-scale; and this should be when

your secondary «
center of the

Now for 20 meters.
cult part if a wavemeter is unavailable. One
‘method is to adjust a transmitter to operate
at 40 meters; then by gradually reducing the
turns in the , to st

for a strong harmomc Anou =l is
listen with the e
some friend’s osulla:mg “io0- -meter receiver
Al this, hovever, is ik in_the
lark; a wavemeter is sucl inex-
pensive and hmportant addmcn that you
should not be without one. When your re-
ceiver is pr justed_on-the 20.meter
band you'are ready to adjust your trans-
mitter.

Transmitter Adjustment

Remove the secondary from the immedi-
ate vicinity and set the flament clip at the
Center of the nmary inductance. Set the
plate, clip at the opposite end

% the plate mlmgc to abou(  one-falf
nnrmal mM ent voltag
er vahues and depress the key
fitele dificuley js experienced in
ten in the re

The
Ralfway between the grid and plate chp«, but
pechaps a turn o so nearer the la

fatcs strongly.

i the-plate. current,1s excessive and:the
tube heats badly, readjust the filament clip.
Moving it toward the id end of the in;
ductance will usually
the wavelength is too hvgh as demmmcd
by wavemeter or by listening in
Coivet; mave,the plase iy ip e e e
end a'turn at a time and again adjust the

flament clip, . e i
A1 e ey 4 o aeaon e
proar waus b i S e S

kinds of strange thmp ha
= are[\l . Do not make llne Louphng too close
e

A Quickly-Made Serviceable

ded to make this
ire There c

every fan's life
nect_ his set (mm the batteries.
not have a cable plug—and the majorty of

then from the set.

from the set.first, they may touch each other
and cause o short-ci

s disconnect the set quickly, the lugs on

that all may be re
and yet not come in contact with one an-
S T e e v« et
Dell-wire.

y EDWIN BOEGER

VARIOUS
COLORED WIRES

I~
BASE BOARD

BINDING POSTS

poise series condenser until you notice a
emall kick in the plate millammete or you
get some radiation. Don’t exp low
the mecc.’you‘u be lucky if you g!t any at
first with ‘a_five-watter. All this time. wu
have been listening

try. a little closer coupling, say 3 in

This would be a fine place to leave the
secondry; but you may find, while bring-
ing it into resonance as before, that the
oscillator will suddenly stop oscillating. The
remedy is to reset the filament clip, or to
adjust the series condenser so that the cir-
cuits are not exactly in resonance.

good procedure anyhow, il you de-
sire a s!eadv note; a note that will not
vary every time thc Sobanta. syorcts
stants’ vary slight

Experimentation

Some rather interesting things are noted at
this wavele ngth. A
e loudly at a certain time of day,
then o “fatnter and finally not. be heard
s is especially ncuccablc at sun-
5o Sonence o
of in carrying out communication over great
distances. 1t you notice, that in your par-
ticular location, stations from a ccrtain dis-
tant locality come in particularly well at a
certain time of day and certain wavelengths,
you may be practically assured that signals
your own transmitter, if on the
smvelength ‘an o oqual power, wil
at_this loc: th about equal mten-
e thing t0 do then is to change
“mﬂengm <o that this effect may be made
(‘hnnzmg the, wavelength of the trans:
mitter is rather bad practice but, if you
e experimenting type of amatetr, v
pmtnbxy Know how to do,this and ‘get avay
withit. With some
readily determine the correct position of the
N

g

.‘-

resonance
may be well to attach small ta
proper wavelengths marked on thé
inductances, so that this anging busi-
ness will not consume much time.

Perhaps after you have experimented with
the 20-meter outht
become curious enou - try your luck at 5
meters, At this wavelength, all the knowl

e experi-
e of value to

S e
m, to the

ity values, in fact any change that

de, aimost, will change the wavelength,

e experiments. that sy be. performed
ith reflctors and e lke, are innumerable
and ve'so ntensely in-
T s e casuring waves
vith a Yardstick), that you may wish that
You were in the game for goo

Cable Plug

While the lugs are ot connscted o, the
binding posts, twist the wire two or three
times around a lug: then stretch. the. wive
to the next lug and again twist two or three
times, and so on, till all the lugs are con-
nected to each other.

e bell-vire will keep the lugs apart and
all lugs can be il g g

bserved
are to see that the wire is stretched tightly
and that it is thoroughly insulated. It must,
of course, be stiff enough to hold its shape
when the leads are disconnected from t!
batteries.
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Short-Wave Receivers -

A Description of How These Interesting Sets Are Designed and Constructed

HE average concert fan does mot
learly understand the reason why
short-wave receiving sets are different

from those to which he has been used. He

can not understand why it is not_possible
to build a set to cover from 1 to 200 meters,
if another can easily be built t0 tune from
o meters, a_gre: length
Le- et gt e e et

mume the mystery of the matter,
e learned, in general, that th

e/ it o el i

tuning determine 0 a great extent

ficult i i going to b

of this knowledge has been the
designing of _straight-line-freduency. con
denters, and others of diffcrent alibration, to
distribute the allocation of stations along the

scale more equa e

One of the probleans the amateur short-wave

g fights is this same, or very nearly same,
one of frequenc

Schemati disgram of the 5. W. receiver lusrated

By L. W. HATRY

control the tuning of the secondary circuit.
The antenna circuit is coupled to the set
through a loose coupler with a very few

turns, or else through a very small fixed
condenser. ~Either way works very satisfac-
torily and, as usual with differing ways of

dum the same thing, both have their sup-
s claiming that their own way is bet-
e e o Strictly speaking, that

should nat_ be;. ,mmmuy it is, since the
user must fit cond; o his own satisfac-
tion.  The general idea ot these fwo methods

is shown in Figs. 1 ang
Why Plug-in Coils?
subject of is wrapped
Mn. a couple of mudmmm that will be
better handled by starting further back than
the caile the
Half the difficulty of tuning is settled if
the frequency range is not too great; and if
its calibration curve s a straight line in re-

emselves.

Fl6.3 =it

43 shown, spring clips are uacd for connccting in the

ent sets of induetane

First, multi-tube sets using R.F. amplifi-
gation ‘are. marked from his fist of possi-
bi only thing that
Hutely fersble along this line is the supe
heterodyne; and. the reason for this s ob-
per-regenera-
ecircuitappeals tomany, but i hgs proved
ctical for short-wave work
g lft, then, is the straight regencrative
rranged
nt change of wavelength,
RF. :lmphﬁralmn fails t
‘the short-wave enthusiast turas
udio. amplification
transformers the concert fan wor
transformers which distort.
ry good reaso

Amplification At Any Price
The whistles that the BC fan detests are
the means of communication on the short-
ngths. This whistle can always be
'ui;\vsted to the sound that suits the ear best.
If an audio transformer is used .which di
torts along

uses

uld abhor,
This for a

Impedances fall to o
any worth-while mhm and the lover fre-
quencies are nearly joned, making st
tic and other odd notecs remain at a gatis-
factory mi:

Simplifed coatrol is generally obtained
satisfactorily with two dials, one to control
Fegeneration or oscillation and the other 10

lation to the scale used on the tuning dial.
The hma..;«c frequency band W uite a
million cycles, or 1,
When the greater portion of this bandl is con:
fined, as i the case of the semicircular-plate
old-style condenser, to the wer portion of
the tuning trouble i m tuning thus
catised car be overcome only witha dial which

s

FI6. 4

The antenna is coupled to the reciver throush
‘2 loose coupler in this

slows the condenser down at the low end
and rotates it much faster igher;
the converting dials now offered fof

sale. eduction ratio starts off, say, at
sixteen ¢0 one, and aceelorates €0 £ t0 dne.

with a condenser of the straightline
type, ction-gear type)
dial ‘of six-to-one muo, o t[\crc’\buuts‘ is
satisfactory enough. is-
factory to handle a re(lmnon ratio. miuch
bigher than that; so there is one more thing
or the amateur short-vay keep in
mind.  have a frequency-range not
Rk s e LD R o e

Problems in Capacity

Now his, protlem becomes complicaed:

The our amaeur wa h bands
in \\h i Gt ety
itters.  On either side of these

Koo con ke ool 0 o lmen o
teurs, commercial transmissions and e
mental transmissions. _ His set should b able
to get all these things. “The 75.85, Gmeter
amateur band includes 3 frequency range
Sightly over 500 ke. The 31.5—42.8 meter
band includes a freq iy range of nearly
1000 ke Jand the 15, meter band in-
cludes a’ frequency range of
fohoed Mt Ca e 15 2
band is 500 ke.  Three of the bands are quite
satisfactorily covered if the variable conden
ser spreads over the 1,000 ke. band figured
from.”

Then figuring from the 150—200-meter
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band we get a necessary wavelength range
of 143 to 1, & capacity range of practically
for the squa added ca
pac\ly to 3 given Inductance gnes ‘the added
wave-lengt ropping down to what we
ek e Dot repm st e
want ke care of foreigners, we need
a capacity range only about 1.6 to'1 for 35 to
; and the frequency range Is quite
enormous, it's getting outside our 1000-kc.
limit. Yet, there's no avoiding this. There
is no difficlty in gettiog a two-toone ca-
y range, since the average condenser
minimun i in the order of 00001-m. in the
mateur size of condenser, and the circuit
Capacity i3 along the same order. (The cir-
cuitcapacity includes the distributed capcity
us the tube and wiring c

mmf.,
he more than double that.
v start to vary the condenser, in
of the condenser changes and the fxed minis
mum of p;rnv remains; so that
our top capa
denser, 40, fess 0o 50" mictamies. (00003
f.). 'This is close figuring.

shotid go wrong in our wiring and calcula-
tions we would be way off.

maximum capacity of
Vo e

)
L
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A variable condenser of many
ey o o eapachy itable or B
ork, as shown above.

as two-to-one is enough for the amateur
short-wave receiver.

The illustration shows one baseboard,
“bread-boar the writer in
experimental work. The antenna coil was
permanently fixed at 5 turns, well separated

m a secondary with the number of turns
necessary for the wavelength range used
The coils illustrated are ra cult to

, or

make: however their dvmrnwme for vari
wavelength bands arc given. Spring-<lip
connect in_the

inding oot were

The tickler coil was allowed to be on

the other side of the tube from, the second-

ary. The secondary condenser is a variable

one with plates shaped to give some sort of
8 frequency-cprending curve, similar to the

o0 tout ted. Because the

FI6.2

The sntenna is here coupled through a small
‘condenser, C, to the receiver.

in the order of .00004-mf. for sfty's sake.
A condenser of dhis sort isfactor-

midget \1rnblc o el a three-
plater of the usual dimk

Adapting a Common Condenser

t a sufficiently low capacity, it is
n a large condenser.

Of course, the stunt can be reve:
stator plates removed instead of rotor ones.
To get the right capucity calculate this
ay: count the r of rotor plates;
Aot whether or not they all interleave be-
tween two stator plates; if they do then each
rotor plate has two active surfaces.
demser of this sort hag 16 active surfaces for
00025-m. capacity (250-mf). Div
sixtcen to get the capacity o
0000156; and we only wanted
30005 e that 8 sinale rotor plate with two
active surfaces did the trick niccly. _ (See
Fig. 6). This condenser was rated with 2
minimum capacity of T-mat, which i
unusually small, .00001 to .00002 being more
often the case.
The general troubles of the amateur are
rhaps more clear to your mi
they were. 1t is obvious that a set designed
3ith such a small tuning condenser will ot
the BC range of wavelengths with
the sizes of coils. foqu enough
Dusiders find & 00038-mf. maximum o
oo armall; and that has nearly ten
times thecapacity of our one-plate o
The 200- to S00-meter wavelength range re-
tires  eapacity raage of nine-to-one, where.

plates were shaj ped and small, several were
Becessary.  The regeneration ‘condenser, o
the right, is an ordinary semicircular-plate
affair.

In Fig. 3 in shown the circui of this set
Since the coils hang by their leads it is
possible to vary the coupling between them
to any satisfactory point n the case tha
have too many
turns, e %o remove turns

The primary coil (No. 3 in the illustration)
consists of five turns of No. 22 enameled
wire, space wound, 315 inches in_diameter
The other coils, the secondary (No. 4) and

caoss
SECToN

A chioke coil of

design it
One may be made lmccldm[ "the above specihc

tickler (No. 7) are wound similaly, with
the same wire; but the number of

ieerci 2a Toows, for the three shortwave
ands:

Bands Secondary Tickler
Turns Turns
7 iz 8
315428 12 6
1875214 7 4

he choke coil used is not very critical.
The writer usually grabbed any coil handy
for the p es it was a spider-

of 60 turns ordinarily used in the usual
sort of receiver and other, times it was the
secondary transformer
of the sort styled “neutroformer,” or else a
coil in some spare and otherwize unused

form. _ The fmportant, point, was a choke
coil of some sort rather than merely a
Spectal fomn of coil for the purpose. A b

choke tml Tor the job can be made according

u_possess a_semi-circular plate con-
denser of the 00028-mf. el plates

n be removed and you have a desire to
0 bulld a short-wave affair, it s only neces:
sary to take the plates out, cut them down
according to the general shape of Fig.
and reassemble the condenser with the origi-
nal number of plates. If sufficient area is
removed the maxi

pnrklnuhrly excessive after all for the
orter wavelengths. The new shape of the
plates w1 Bive an approximately cqual fre-
quency separation o le and will
make the tuning consequently amocther and
easier. A eavy pair of tins h shea
be purcl ascd in an inferior but
sahst(lctory grade af t store, can
be used to cut the p!.xte‘ well enough. In
cutling, sma!l bites should be taken one at a
time t6 avoid bending or curling the plates
of the conden»r

If the experimenter wishes to st
Db oF PIRGS 8, e cpadeascr. his ey be
one by cutting down their sise, as shown,

There is no merit in having the feed-back
mndcnscr one with specially shaped plates,
With proper coupling between plate and grid
circuits this method of regeneration Coniro

s practically no tuning effct. However,

for the telegraph man, there is a value in
having o large size af variable regeneration
condenser,  He is able to dive deeply
%0 Cmilation 5 Role iteecace aad
noises somewhat, and often to his entire
satisfaction.

Device for Engraving Dial
Indicators
ial indicators ean be
e
g the metal template llustrated.
pices cut from, metal,

are placed together as b réu
ened to the panel with gwo furniture

ngraved
of & home-made st by
Tm
ig.

Details of a metal template employed for cn-
Graving dial indicators on panes.

clamps.  The holes are used merely to ling
up the template with a center- cil
mark on the panel

the demfn may be accurately engraved in
t

By Mile Simmonds
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Short-Wave-Receiver Adjustnmient and

Operation

Applying to All Arrangements, But Particularly to the “Schnell” Circuit

RADUALLY, as shortvave knowl:
and value of
mes more
appa and more experimenters
are adjus!mgblhe" receivers so

too, ain the wonderful
that earlier experimenters have found to be
s0 communplace on the lower wavelengths.

It is true that anyone who is thoroughly ac-
quainted with the correct adjustment of an
ord e—circuit”
ceiver will experience little d
shorter waves, provided he has the patience
to employ “cut-and-try” method
[t 16 the purpose of this article to point
t how some of the common difficulties, ex-
perienced by those new to the short waves,
may be overcome and to offer suggestions
for securing maximum _efficiency from a
time-tested circuit that has cecined, and 1o
securing, such wonderful results for ama-
teurs all over the w se suggestions
Will in general be applicable to most. all
short-wave recei
The reception of continuous-vave signals
can only be obtained conveniently by employ-
Seative. circuits hence all Short-
wave receivers developed by the amateur are
regenerative an; almost without excep-
tion, built azound the strajght, threc-ircuit
regenerative idea. Some broadcast listeners
imagine that all regenerative reccivers
E how they may e adjusted, alvays
Hase het rather cbpumnzble tendency to
“howl egenerative receiver that
“howls,” however, is ot operating properly
and s, dir” as far as the rest of
the neighborhood is concerned; suggestions
Wil be given for proper adjustment.
circuit, if properly operated on
short-wave broadcast reception, 15 ail right;
icis the amplifying equal of orl or two or-
equency amplifica-
tion, due to the regenern ve feature. It is
surprising what good volume can be secured
from an ordinary two- or three-tube set on
distant stations when reception conditions in
the broadcast band are unfavora

How to Avoid Blooping

e of the worst enemies of distant
mc«ptmn perhaps, is a regenerative receiver

By A. BINNEWEG, Jr.

operated by an unskilled listener. This was
brought out quite forcibly during the last
International Tests. Perhaps a few words
in this connection may be of advantage.

g receiver is a low-
power, transmitter, hence it may be well to
Gescribe how such'a. transmittet is adjusted
for maximim output, so that none of these
adjustments may entally be made. It
s adjusted to osciliate as strongly as pos-
sible at the particular wavelength, after
h the antenna coil is closely coupled to
the secondary and tuned into resonance with

is_obvious ‘that the reverse of the

S e
the non-radiation_goal;

e, Coviing Vhohid el . s i
owed to oscilaie and fhe anien

circuit should mot be resonant with the
swcondary. It Iuose coupling s used and no
e last of the above

e e
It shoum be noted, however, that *dead-
spots”  ma: ginate from nearby
Eeticight wiring, © choke-coll, wave:

AN
= urieR
b

L e

and DX are desired.
these effects,
n}!iethnd o
change the Vavelength of the a
‘This

Loose-coupling reduces

may be done by changing its

| | SERIES ANTENNA CONDENSER

PHONES
o8
4 ane
LIFIER
%nmex

FIG 2
A modiication of the Schnel cizcuit wherein the
primary induct climinated through the use
" fixed series antenna condlensér.

length or using a small series condenser.  In
the case of the amateur who employs the
same antenna for both !rans g and re-
ceiving, this cannot be done, but a separate
antenta for receiving aiways gives beiter
results anyway.
The Schnell Circuit
The thice-oil circuit employing the awk-
en al-
away wl!h of |3te and
the "ichnell" circuit substituted. This cir-
cuit employs a variable by-pass condenser

FIG |

The Schll circuit, which employs a fxed tickler
‘ol and a variable by-pass cond

meters, etc. Any circuit in resonance with
ensitive receiver may be detected at a dis-
tance of scveral
epotslion the oieie pal e o
effects, are seldom encountered on
the short-waves if a Jarge antenna s used,
which should be the case if greater volume

resona

“The short-wave eceiver contructed

by Mr. Binncweg. The Schnll circuit fs employed. Note the double
@ between the plates of the low-capacity vi

and passing through the hole in one_ n[ the
rews serves as the varial

justment and the correct distance is T

half an inch. This capacity must be read-

justed and its setting is dependent upon the

antenna used. . 2 on page

0
primary coil o turns gives

The same"results, and practically il horte
wave receivers employ one.

The process of assembling a receiver is not
diffcult but making it function on the proper

wave is another matter. Perhaps it may
to advantage to outline this procedure in the
following paragraphs.

“The selection of the proper inductance for
the particular waveband is perhaps the
consideration. This should not be an omp

nary ‘“variocoupler,” “honeycomb,” or any
of the favorite coils ordinarily in use on the
longer waves; hut preferably a space-wor

coil of say 234 or 3 inches in diameter and
made of abou No 20 wlre S ler wire
may be used, perhiaps, but will serve
and fornish ' the. proper sigdity. The fo-

miliar “collodion-celluloid"

urpose and are

anite seadily constructed.
e secondary-shunt variable condenser,
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as usual, should be the best obtainable and
ought to be of the S.LF. ty 7-plate
serves well on the ranges down to about 60
meters; below this a S-plate should be em-
ployed. Even with these comparatively
small capacities tuning is often close; hence
it is_quite an advantage to have a good
vernier attachment for best results.

Hand-capacity becomes especially notice-
able at the higher frequer
Hection, it Is often necessary to employ a 10-
inch extension handle to overcome this efet,
wvelen, 5 meters! The selec-
Flon of properly-constructed condensers does
away with this objection to some extent if
the rotor plates are connected to the fila-
ment side of the inductance and not to the
grid end; this point is often overlooked.

Adjustment for Lower Waves

e number of turns in the secondary
inductance is reduced, the wavelength of the
receiver i reduced and less tu
sary in the fixed tickler for proper regenera-
Perhaps the

tion. procedure in adjust-

i
allow tuning-in on this particular, familiar
wave-band; and gradually reduce the nume
ber of turns in the secondary, say 5 or 6
For cach reduction in the
e it will be necessary t
he tckler coi,that in, to redice ts mmber
of turns somew]

I the set w‘u not regenerate on
lower settings of the secondary condenser,
the number of turns in the tickier coil is to

h or they may be too close. Usually,
hovever, the mumber of tums deter
ange of regencration control; and proper

hecing improves matters by not. alloving

sucl r oscillations and
promoting more critical control by the

Tn general, the lower the

M\elcngu-, the less the turns pecessary in

d with a given tickler, the less

adjustments made again, until the eived
‘wavelengths is reacl

But take it easy.

red by listening for t
A telegraph and !clr:phrm: band exists around

meters, another at al ‘meters and
vet another at 20 meters. Hence if one ex-
ct ver at 65 meters

Say, and can tune-in code and amateur phone

with a ccrtam vu]ue of inductance, etc.,
meters is not very far below, an

Yet another method is to construct a receiy

exactly to spenﬁrahons given, il si

usually objectionable,

todo. h

e el

determining one’s wavelength is not dificult.

e oscillation control, in this case a
variable condenser, is perhaps the most im-
part of a_short-wave receiver for
maximum sensitivity volume.
cheap condenser. must be used for this pur-
‘the best way to connect it so that hand-
SR elfecisare at  minimym s o con-
nect the r plates to the “B” battery
slde, the stnlcrs being connected to the
tic
n fulkscale setting of the by-pass con-
denser js necessary for any setting of the
secondary dial, and it is not. desired to cha
the coils because of good oscillation con-
trol on the rest of the range, a amall RF.
oke-coil may be the
tickler and this condenser; this will sy
egencration with less capacity. This,
Way, Is a very satisactory method of com:
paring RF. choke-coils, that is, their ef-

RaDIO NEWS AMAT HaNDIBOOK

fectivences at this frequency; the better
choke<oil require less throitling-condenser
capacity o, allow regenera fairly
large choke in this positio regen-
eration with very lew tickler turns indeed.
For a condenser to give good regeneration
nttol on practicaly any wavesband, 10 or
§2'glates will be necessary Don't ‘expoct
sueh o ondenser o give good regeneration
control over a wide wavelen
the lowest wavelength setting, a

large cf

sition of the tickler, that is, its distance
rom the secondary, it mumber of tums,ctc,
should be properly adjusted at the wave-
engths um are desired to be used, for best
results, as

Regeneration Troubles

A difficulty that most everyone encounters
when first dealing with a circtit of this
ype is caused by a refusal of the set to
regenerate; especially is this noticed after

TickLER
e Sec ot
OR
5 e
-
b es

A ghree et cunes with 8 vaiabe tckler coil,
formerly employed for short-wave

@ new tickler coil is inserted or some change
made in the oscillation control. “B'* battery
voltage causes the greater part of these dif
culties; be sure that the tage is
correct and ample. The o M
current is also important for correct os-
cillation control; after the set is once work-
ing properly the flament is turned down a
low as possible consistent with proper con-

While stil experi ith various
Fod o e ]
the flament a litle high rather u..m too
low, of course. The tickler coil causes the
rest of the diffcultios; it cither too
small o its field is in the wrong direction

for proper feed-back; the correct direction
e same, no matter which way th: second-
ary coil may turned, end-for-er The
proper numiber of turns is determined by ex-
periment.,
In his connection, it may be well to wind
several coils dif ing by a turn or two;
these are mportant; wind the turns

coils, remove and tie together with string.
When determining the correct value, insert
the particular coil, couple it closely to_ the
secondary and vary the condenser settings.
In do his, move the secondary condenser
about one-fourth full-scale setting at a time
and for each of the settings slowly move the
osclltion control from minimum to maxi-
regeneration is
often feeble. 0 loud oscillations
are noticed. T this docs not bring ruulls,
reverse the tickler coil and repeat the opera-
tion. It s unnecessary to remove the coil
from its support, just twist it round, If
stil there are ng fests, try a coil with a
iferent number of t
ey be toiblescnt i Seatet vhiy bitee
hence a gradual changing is best.

on the wavelength dial. A tickler
of the correct value should be selected and
properly spaced from the secondary so that
the set may be made to regenerate at about
the (enter 7of the  by-pass. condenser scale
when it is r:mperly funer. Regentratios
a click, but quietly
ntle “hiss." Since a click is a sud-
den’ bepianing of rexencration,
readily scen that the most se

the whole receiver, just at the point of fe-
gen ! “This may usually be
Femedied by adjusting the distance of the
fixed tickler from tl ndary an
times, by reducing the plats voltage,

coupling of the antenna. o
gcx\crauon causes
are_poor conderisers and  grid

iy zfe variable ones.
Another very common dificulty is caused

y very clo

sorondary cols.
waves, usually. The usual high-resis-
tance antenfia closely coupled to the second
ary prevents the tube from oscillating frecly.

(Continued on page o8)

NAME OF PART | oriagr

10 Place Tarattiieg

18,00 Torm Cortge 0k . 1 co.
THE FIGURES I THE FIRST COLUMN OF MANUFACTURERS INDICATE THE MAKERS
USED IN 'DESCRIBED
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Wavemeter Calibration from Broadcast

Harmonics

% How to Utilize Standard-Frequency Transmissions for This Purpose

a long period o
1o deviation in the frequencies of t
e s ited by the. better known
broadcasting plants,. There s no.reason,
then, stations cannot be used to
calibrate wavemeters, the accuracy of pich
will depend only upon the care used
this_work. The writer here
simple. means of  vavemeter calibration,
frequency standards,
and “yet requiring no apparatus not found
in any radio listener's home,

For the experimenter, a simple wavemeter
that will give faifly accurate. wavelength
checks is a great convenience. Even
greates accuracy may be desired than that

ven by a_wavemeter of this type, such 2
Navemeter i often a necessity in locating
dialsettings when tuningein smndm!.“nc
signals and the like. An accuracy of 2% or
Déiter. may be secured with a little care.
Waiting for certain stations to sign of, is

often roublesome; a_simple wavemeter
i s much o( this troubl :
The large number of ‘broadeast. stations

on the air in almost every locality offers a
very convenient means of wavemeter calibra-
tion. Not only may the main wave be used,
but harmonics of the main wave may also be
utllised for this purpose, certain
Drecautions are taken o determine the cor-
rect harmonics.

Design of the Wavemeter
The circu a wavemeter is shown
in Fig. 1. The Londenscr should e 00055
mt. for ordinary use. coils necessary
Jo cover any range down to 15 ‘meters with
sucha mndemr are as follow
Il coils 2 inches in dvame(cf)

—560 meters. 5 R
280 meters. -3

2 e,

The above values overlap, that is, wave-
lengths at the top settings with a smaller
coil may also be obtained from the lower
dialsetcings with a larger coil, hence a con-
tinuous calibration may be h

EEE

2
BEGREE:
|

By A. BINNEWEG, Jr.

is the simplest wavemeter that can be
constructed. It requiresa minimum of appa-
ratus and is
The condenser should be mechanically sgid
and should be mounted in 3 sma

al should be securely set in place and the
condenser loads should be He and Heavy.
The leads may be brought out of the case

atany c € spot; it is quite an advan-
iage 10 provide "2 Honeycomb, moundng, be-
es the binding posts, ori "Thi

faciltates determining the correct e
turns for the coils, sometimes, and has other
advantages.

The coi fair-sized
do), on

are wound with a

The \\u’e should be securely held in
place by some “dope,” such as collodion;
Pt will mot. do, Tor it cracks off in 8

7777777771 BINDING POSTS

& E

000000

A |

i
sl
FIG. |
With o 00035t vasiable conagner i pral
U S R O Ry
O e e, S

" COIL MOUNTING

short time, When necessary, the coils may
be_wound in two a
some advantage in using the
proper condenser in the wavemeter, hence
an explanation of the curves shown in Fig.
3 will be of v
Tyvcs ‘of Condensers
‘urve No. 1 represents the distribution of
wavelengths on the wavemeter dial using an

SL.C. condenser. “curve” is practi-
cally a straight line from 25 to5 on ‘the dial.
n S.L.C. condenser offers an easy means

C
T e values, if
wavelength vs. dial-setting is desired.

Curve No. 2 of the same figure shows the
distribution of kilocycles on the dial of an
S.L.C. condenser. It was plotted by calcu-
fating the corsesponding Kliotycles for each
wavelength, Such a curve would be more
difficult to determine; hence an S
denger should not be used for k\lcrycle: »s
dial-sett is much “cramping”
extrome dal-settings,

Theoretic e SILF. condenser is the
he stations are allotted
Saveleugths 10 kilocycles anart. The ourves
may then be plotted, using kilocycles s, dial-
setfings, and opposite the k. the corre-
sponding wavelengths may be_ written for
convenience. However, an S.L.W. con-
denser or an S.L.C. condenser may be used,
as. herem described.

sent time it is customary to
vlml with \vndenuh: hence it is all right

o0 use an S.I.C. condenser; since it gives
a straight-line relation belv«aen 25 and 5 on

o 100<egrec dial, as shown by the curves;
erdinasily| the experimenter has more’ of

these condensers at s disposa
Necessary Ovmllons

The process of c g a wavemeter,
using ¢ S Tegenerative re-
ceiver is as follows:

The station is tuned-in, with the receiver

boint of dscillation, A car-
will be noticed on each side of
e cormect stting; tune the receiver between
the two. p the wavemeter and

the receiver and vary the dial of the wave-
meter until a click is heard in the 'phones
of the receiver, or until it stops oscillating.
It may then be necessary to move the wave-
meter fasthes avay, 1o that the indication
will not be so broad. i
‘mentation, U)e correct
termined wit

graph paper, and plot
two values; that is, the dnal l-setting and its.
corresponding wavelength. These wave-
lengths are known and are regularly pub-
lished in Rapio News.

After the broadcast vaveband has been
covered, the wavemeter range may be
tended da\mw\rd oy stening for broadcast
harmonic: ~wound coil in
the rece
quite well with a
extend the range down to

17-turn coil in the receiver.
allows tuning-in the short-wave broadcast
stations at the top of the dial and these are
used as starting points on the curves. Near-
by stations, that is, stations within 20 miles,
give many audible harmonics and harmonics
of quite distant stations are often heard.

WG 75 @el apt 160 1590 1
KILOCYCLES aw,

ms#

4

No. 3 stiows the
on as ser in the

DIAL- SETTING

é@

E) 1500
WA nmam nu:ns
260
Fig 2~ WP\CAL SI.C CURVES

‘Some examples of a set of calibration curves for
A evemeien stng a different coi for each ourve,

nd
receiver used: it s more difficult to deter-
han the straight line, also.
straight line showing how
e yould be disributed on &
theoretical ='L . condence\“ and
differin; m a tm)ghc lme.
shows the actnal kxloc)c!e distribution on the
condenser used.

The kilocycles were calculated from the
relation: V' where V s the velocity
for 709,820 kilometers per sec.). K is the
frequency in k\lccyrles B W 3s the wave.

length in meters. requencies may also
be biained from lsts giving wavelengths,
power, etc., of all stations.

o)
7

B Lo ch o ob s o
[ - ek
Fil
o .

and theoretical
abtained. from condensers of difrent types
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Prepare a table of the stations in the
locality, tabulating the main waves and the
harmonies; the 2nd harmonie being half the
main v«n\elen th; ne-third,
A that o iy westioy some o
the curves is shown below. (Use the new
standard broadcast frequencies).

te.

Station Main Wave 20d. Harm. 3rd Harm.
KEWM 2068 1034  68.9
KJBS 22008 11002 00735
KOW 23016 Sia1s 2 76!
KZM 239.0 1200  80.0
KFRC 267.7 1339 = 8.2
GO 361.2  180.6 1204
KPO 483 2142 1428
KLX 5082 2541  169.4

Using the stations at the top of the dial,
note a few points; then draw a line on the
calibration curve in the direction in which

e final curve will probably go. Read, from
A temporary curve, where one of the har-
monics will come near the dial; and

e receiver at this wavelength
Vien the stauon is

Tune in and plot this point on the curve.
Work back on the new curye drawn to this
point and find other points in the same way.
ometimes a point is found that does not
fit the curve; disregard it, it is probably
Mistakes may easlly be made; us

n from the table, some of

te close together. How-
station is used, one can be
ite sure of armonic, and the other
points will serve as checks.

In securing data for the curves, as may
be readily seen from the curves her, it is un-
necessary to take a large number of points;
when_using an lenser
or three values at the higher settings of the

avemeter, one at the center and two or
three at the lower settings; these determine
the curve quite nicely.

Broadcast harmonics have' been heard as
low as 30 meters and have been tuned in and
identified; 50 meters is_the
lover limit hen. "this method is used.  With
thod there is usually less chance for
h e ing harmonics than with the
drivers i o o which the e
s become (ompln ated sometimes), and
10 extra equipment js necessary.  This work
may be greatly simplifed by using two stages
of audio zmphﬁc’man
e stations are usually, much
casier o calibrate from e indication
e el e e
broad. nearby stations, the coupling
should be reduced to a minimum; an
gome fegenerative receivers the tickler ‘must
be of the correct val

The receiver dm] nseu may also be cali-
brated by using a curve; but different an-

a5 and various adjustments of ¢
ceiver may change remults.

r special ranges of the wavemeter, re-
member that to have a particular wavelength
come in lower on the dial it is necessary to
increase the inductance.

The wavemeter will be only as accurate
as the calibration-curve; therefore use graj
paper of sufficient size for the desired ac-
The curves for the different ranges
lotted on the same sheet for con-
nce; difierent “base-lines” for the dif-
ferent ranges will be necessary, as shown in
Fig. 2.

vemeter is ver
veient in determining the location of short-
wave broadcast stations and, alibra-
e i thaye
ill repay one many ti
time spent in its construct tioa:
No owner of a modern receiver should be
without one.
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Short-Wave Receiver
Adjustment

(Continued from page 96)

enough coupling e allow the proper
regeneration and selectivi

Tube Selection

e detector tube is of great importance
if sensmvxtyv proper msenmncn and a
minimum of unnecessary noise, are desired.
Some €ubes regencrate with &’ hum, others
with a click and still others with a gentle
“hiss.’” The grid-leak may influence this to
some extent; but in general only the third
type of tube should be employed where
ception is desired.
t that will not
ing” (which is especially noticeable at
er frequencies in sets subject to vi-
bration) s certainly a big step toward prop-
ver operation. Flexible leads, ‘such
§ the socket terminals pre-
Vent vibrations reaching the tube through the
wiring.

28

The grid-leak, besides being_sometimes
the causé of unnecessary noises, s often not
of the proper walue. A variable grid leak
for securing the_proper resistance_
zdvznlage‘ ‘especially v
xﬂerenk uavelength
n the gnd leak gives proper
o L coateol ader et e imstazies:
This is_hardly
wavelengths; but almost a
cuits give better results if a prcper vulue o!

Tesistance is employed. In general the prop-
er resistance for -wave m\'ers is
bigher: <ometimes very much higher. The

selection of the proper resistance is i
SE Y et eevs i b teccng 1o
tobe done. Alter the proper value for the
particular waveband s known, a fixed lea

For effiency, of course all parts should
be as low-loss as_possible and the wifing be
It is dificult to conceive how

-wave re-
ceiver can compete neatly laid-out,
all parts ngen the pmper spacing and the
amplifier placed off by it:

Since the oscillation comml is quite inde-
pendent of the rest of the adjustments, this
circuit, may be easily calbr
great tendency to look vers
Sraduations on the wavelength dial as if the
stations were actually ere; hence
ft'ls ‘advantageous to use a pointer and
large Scale which may be accurately cali-
brated in wavelengths.

All objects of any description should be
kept away from the antenna, the cols, etc,
for the increase in losses caused is
bigh. All leads should be of faily. large
plate circuits, Since a_low-resistarice. cir-
cuit always tunes sharper, it
to em
tenna circuit
may be considerable interference.
tory regencration below the oscilation polat
of the tube is very desirable; hence keep t
circuitresistances 0 mlderm
copper is perhaps the worst enemy of s
resistance.

With the movable tiekler col that was
formerly in general use
quite an advantage to split the serondary: o
g sections, the tickle coil being coupled
o that portion which vas not coupled to
et e e
to the other secondary coll; in this way any
motion of the t ecessitate a
it of e ot ool Wikt

this circuit, this m: be of some ad-
vantage but the ticklercoil is a fixes
anyway anduthe regeneration control is quite
independent,

Operation of the Receiver

o

o eviSe At Chbreioeet ok ot moatec e oot
of regeneration the greater the signal strength;
not a little better, but a e

tter—another for not
the click as previously descy
critical adjustment of the ostxllauon control
for greatest sensitivity is probably
est difference between this circuit and the

osmllatmn control is set at the proper value
the vernier is used
M ny claim that lheu' eceivers work fust
as well with the dotte in Fig. 1 (cor
necting the primary . secondary) omitted.
One useful purposeof thi s to reduce hande
capacity effects; but there are some
vantages. With this lead connected as s
one hiears @ rather dimgresable fum, when
the set is not regenerating, and to some ex-
sent Just at the point of regeneranon. i
e set were to be operated above this con-
S ar il Hi T B oo e
heard; but when operating for o
sensitivity this noise becomes monotonous
if headphones are used for long periods.
This is about the same proposition as listen-
ing with a headset to a receiver operated by
an old-type "B eliminator. Thus the slight
advantage gained by. the use of such a lead
is more than offset.
The only change necessary to receive from
10 to about 125 meters, that is, over a lim-
ited band anywhere within these limits,

would be in the size of the inductances.

Closer coupling of the antenna coil to the
econdary necessitates a large increase in the

‘st the sacondar ks ko
When the “ground-l lead" is connmed the

little or nothing m:
mall pieces of cardboard inserted between
the coils will keep them in their proper
places and prevent objsctionable vibrations
Much has been said about the importance
f good antennas; hence a few words will
suffice. Whenever possible a long antenna,
part of which is horizontal, should be used;
since it has been found that short radio-
waves coming from a distance are polarized,
that is, the vibrations in the wave-front are
B oo E g o plane) patuly
s induced in the antenna if it

{5in the plane of these vibrations.
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Radio “Wrinkles” for the Constructor

Short Cuts and First Aids to the Experimenter

A Compact Triple Condenser
By Robert N. Auble

VERY compact, and ifthe vorkmanship

is careful, a £ triple condenser
57 be canaiincied o shown in the oo
panying sketches, and will be suitable for
use in tuned-radio-frequency sets, in which
b el by tnng ok
taneously capacities in three or more separ-
ate circuits.

A disc of thin copper, or other suitable
conductor, is fastened with collodion to a
ch ¢ the condenser

toa bushing in the pa otating the dial
Wil move.the plate nearer or farther from
he panel. Fised to the panel, and insulated
from the rotor plate by of mica,
or other diclectric, e

which has been cut jnto_ three sect
shown. The rotor or dial plate constitutes
the “grounded” secti the condenser,
while the three sectors of the stator

constitute the “live” plates, each n-
nected to its resy Capacitics are
changed in the three cir cously

' equal amounts, provided the common

Totor plate is moved uniformly toward or
away from the stator platcs.

The idea of ihis device may be extended
to jnel e than three condensers, since

1618 nécessary only to add mors sections €0
the p:

Obviously the dial must run perfectly true
in order t paralieism of the plate.
1 the three. condensers are. not
matched, however, thice small vermer con

F| ROH ROTOR
p TO

\\\\\\\\\\\\\\\\\\\&,w

,

5
Zi

=y

LEAD TO GRID
OF 1ST TUBE
LEAD TO GRID
OF 2NDTUBE
LEAD TO GRID
OF 3RD.TUBE

STATOR ‘PLATES FIXED TO PANEL-
cA

WIPING CONTACT

densers, constructed on the same plan as the
large condenser, may be fastened on the inside
of the panel. A fla-head screw, countersunk

o the panel before the stator plates are
put on, will make asatsfactory vernier, The
shalt of the condenser should have a thread
of fine pitch, in order that he rate of chiange
shall be small

A Home-Made Circuit Breaker
By L.G..Campbell

OST of us would wse a cicuit breaker
instead of
paratus, whether Teceiving, transmitting, or
eleetrical equipment, if w d
e

nee. The ndvnnlqges of g cir-
of inserting
e breaker.

breaker js adjustable it "Wl fo the type of
apparatus o be protec
This homemade S baks possesses
the following desirable points:
only common tools and a few
it"i5 made i its entirety from @
Gicarded Ford spark coil; adiustment can
e made so that i will open the circui with
e G gt o ol e v 1)
amperes, acco the reqmremeu t
o e Toataeon Pt cithir waye Thiwie
important for batteries, ctc., are protected
whether they are on charge or in service, with=
1 reversing the circust breakers and you

FIXED TO DIAL

THREADED BUSHING THROUGH

ottty e

Sortns the stator

e S

I c
e eomaca, et 8¢
R g & 3
Pt R e Ty
P S e e o

he test.

gre assured, protection all the time, for it
s simple and absolute in actior

The diagra indicates dmly all the neces-
sary parts. t M is obtained by
i the Fonl al bos fad e |
rom its surrounding higl
The iron must be
of the heavy-vire winding must be found, so
that they may be conne n

Vi A vne b fkehc e
side of the coil box if care has been taken not

it.

‘The vibrator parts are removed as all these
are necessary, The vibrator contacts should
be brightened up with.

ood contact connectio
Spring 38 bent
thcts‘are about

Chretlar’and somewhat larger than the end
of the magnet core.
circuit breaker when completed, i3
ready for adjustment. The tension in the
sprin e Just enovgh to make the
trip move easi take up any exc
mation at its joint, For the adpustment for
opening the circuit at v oads, the
magnet is shifted in position; it must be
noted that, the farther away the magnet is
from the tip, the harde it wil be for it to
move the trip and e greater the load
must be in order to open the circuit. The
magnet to the trip, the more
elicate s the release.
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Wire-Skinning Device
By Oliver Scheibell

] s heromies rubber-coveredstranded
siderable trouble was

vised, It consists of a large battery.connection
mp the tecth of which are fled amooth,
Al oty n the jaws, roughly the sizs
siinned wire, is also made vith 3 file,
With this little toof yor do a neater job
in a fraction of the ime necessary £o. s

TEETH FILED OFF
SMALL i

BATTERY CLIP

By fling the teeth off a clip, and a small hols
in'the iooth jaws, i nsition esove

no danger of cutting the fine strands of the
wire.

“A-and-B"'-Battery Charger
By Arthur A. Siniscal

HE riter bis in mind to deseelbe &
imple, nexp easily-mi mical
rectifer which will recharge both A" and
i bmcx.mormue.uly at hume
Having obtained! four ane-pint Mason jars,
you will need eight clec m e Tor these i
one pair for each. These electrodes consist
o obe aluminum and four lead plates,
dimensions are each 155 x5 inches (F
Four aluminum plates cut from an ordinary
kitchen casserole are ex for this purpose.
A strip of sheet lead, 3% 634 inches, obtained

plates.
émery paper to bring out a clean surface.

The_plates are suspended in the cells, in
paies, by means of wooden supports the size
of cach of which is % x 7 x3 inches. Both
plates and supports and the method ofattach-
ing them are sketched in Figs 1an
s drilled in each plat

z 2

d upon a b
nrrangmg the plates in the manner shown in
Fig. 4. Two hard rubber
£ bios havhig Diadiag posts ith which
external connections are made. The
coptacle (9 15 an ordinary porcelain vamp
socket, placed where shown, and used
Soeerting the resistances (R), as a e
electric iron, etc.

For the electrolyte, first make a saturated
solution of socim bicarbonate (common
goda) in two quarts
b e you use distilled and
Tt tap water, as the latter contains mineral
Eompounds that interiere with the chemical

When this solutio

pl

d dissolve this in a r of distilled
water, adding the whole, when entix ely dis2
solved, to the first solution. When the final

Soieure o completed, fil each ot i it
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to about an inch from the top and then con-
nect your apparatus as indicated i
For those who do not rcad\[y understand
the wiring diagram of , ‘the complete
of the apparatus in Fig. 3 will help
fllustrate more_ clearly. the method of con-
hus an aluminum from one jar is

with a lead from another jar to
one side of the house current line. Then the
other side of the line is connected to an alu-

m and a ma plate from the other tyio

\ a5 in the frst c
1e(1;t'mre (R) placed at
alu nd two leads free,

, the two lead

plates connected ogether formiing the ne
i terminal of the charging side, while
the two aluminum plate e
nected and form the positive (+) terminal
of the D.C. side.

In time, if any of the salts separate out
and collect at the bottom of the jars, care
should be taken that the sediment does nof
rise high enough to short-circuit the plates.

The size of the res\amme is (|rpcmlent
upon the battery to be charged. If an “A"

iror

Fi
is handy, then the following idea L be of
interest, also because of its economy. Ex-
tract a single fuse from the box in e
and insert a plug from a light cord whose
other end terminates in a plug screwed into
the socket (S). Now, by going upstairs and
switching on a hali-dozen lights or 50 in the
house, you can, besides charging your battery
in the cellar, also peruse leisurely the evening
paper in the parlor, on the same electric bill.

ol a “B” battery s to be charged, simply
insert a into the socket, S, ai

Teave it so wntil the battery is fully Charged,
which is determined with a voltmeter, o

hydrometer se of an acid battery.
1 o are fortusste sacugh to podes B
step-down transformer whose secondary volt-

age is around 20 to 50 volts or o,

Sopnec i A G e e S
he secondary terminals, placing a

Tise into the receptacle (S) or either battery.

In practice, just before using the charger

the plates of the cells.
his is done by directly short-circuiting the
D.C. side with a thick wire and letting it
stand thus for one-half hour or more with
the current on. Of course, a low resistance,
as an electric iron (if the house current is
not stepped-down) must be connected to (5),
or a fuse if a transformer is used. The plates
are thoroughly “formed” when, on discon-
necting this wire, a bulb placed in the socket:
at (S) burns very dimly, if at all. This test
can also be applied at some other time during
the use of the apparatus, if it is suspected of
functioning improperly. Should the lamp
thus tested burn brightly, the electrodes are
not rectifying at all, and the trouble is usually
found to be in the electrolyte, which will
weaken in time. A fresh solution ordinarily
removes the trouble, unless it happens to
be in the external circuit. Other details, as
the use o( a ;“mh umtml, are left to the will
of the r, but the apparatus is
absolutely L‘umplntc Se e et

b’
=7
154 by
FIGI A FIGI B
110V AC. BASE 8X10°
[ [ A

FIG. 3

FIG. 4

Constructionsl details and wiring disgram of the “A-and-B”-battery charger.
iogshuminn, and e pltes, The st o it deverd s depedent o
£ form of resistance inserted i

‘the cireuit to contral the current flow. This correspond to

o e oy

The rectificr is of the

into the socket § shown in Fig. 3. R in Fig.4




Flushing Device for Ground
Connectios

By C. A. Oldroyd

NS usually devate o great deal of effort
and time to the erection of a good acrial,
but unfortunately they are inclined to forget
that a good ground is quite as essential for
g00d reception as a weil-insulated aerial.
i able ground plate depends
to some extent upon the s
buried; with very dry soil a larger plate
should be used than in moist soil. A plate
two feet square will generally be sa
tory. With a flushing device you can moist-
en the soil above and e ground
plate to saturation point and obtain hundred
per cent effic
Fig. 1 shows a section through the trench
in which the plate has been buried. Above

COVER FOR FLUSHING
OVER S1PEy " connceTing
2,/ WIRE=,T0SET

Fig. 1. Showing the details of @ water.supply

CySiem for the ground connection. The fushing

e carvics witer to the plate, to which the
Sround wire 1s sodered.

this small stones and broken bricks are
placed for about four inches; on the stones
tests the flushing pipe, which may have a
diameter of from 113 to 2 inches. The uj
per end of this pipe reaches well above the
ground level; it is covered by a lid to pre-
Vent leaves, etc., falling into the pipe and
clogging it. ;

Connection o the ground Jead is made
by a long copper strip or thick copper wire
Whieh has been riveted and soldered to the
plate and_ projects about ten inches above
the ground level.

y

FOR DETAIL SEE FIG.3.

Fig, 1.8, Details of the flshing pipes located
yie over the ground plate.

A Multiple Pipe System
A still more efficient solution is given in
ig. 1A, Here four smaller pipes join the
central flushing pipe and lead just over the
i the ground plate; their ends are
bridged over with stones or bricks to pre-
vent the openings being clogged by settling
soil.
The diameter of the main pipe may be
about three inches; the smaller pipes need
ave a_diameter of only about two inches
(Fig. 2). 1f a length of hose is used for this
purpose, turning on the tap will fill the pipe
in a few minutes.
Care must be taken to get a really sound
joint_between the upright main pipe an
the four smaller ones. (See Fig. 3). T
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FLUSHING PIPE

SMALLER PIPES

Fig. 2. Section of the pipes as scen from

four smaller pipes are
main_pipe, so that their
half_an inch beyond the i
vertical one. ‘The first joint is made with

jay, about two inches thick. r the
clay, concrete i to make a_really
sound joint. The concrete binds well with

e pipe surface and the whole flushing-
pipe arrangement can be built above ground.

In sandy soil, where this device is invalu-
able, the sand ‘may tend to filter through
the ‘crevices between the stones, and clo
the pipe mouth. If, however, a picce o

placed under_the
ds reach about

MAIN FLUSHING
oipe
b

JOINT SHOWN MADE ON EARTH PLATE

Fig. 3. _Showing how the five pipes are joined
%0 prevent leakage.

burlap is placed over tne stones before the
soil js filled in, the mouth of the pipe will
be kept open,

A Trick With a Trickle
Charger
By J. P. Kennedy

TRICKLE charger of the type using
lead and tantalum in a solution of dilute
sulphuric acid, or aluminum and lead in a
solution of borax or some similar salt, can be
ised to charge storage ““B” batteries in the
following manner. The rectifier jar is removed
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from its mounting and disconnected from its
accompanying transformer. The polarity of
the electroges on the rectifier jar will be the
same while'charging *B" batterles as while

ing the “A" battery. A lamp socket
np, plus a few feet of lamp
tandard plug attached, will

positive 48-volt side of a “B” batter
The negative “B" battery line and the line
from the side of the Jamp socket opposite to
the side already tapped arc then connected
he 110-volt A.C. Jine as shown. W
the lamp is inserted in its socket the “B
battery goes on charge. When the “B” bat-
tery i charged the rectifier jar may be re-
turned to its regular position, where it will
function as usual.

Coil Forms From Combs
By George . Turner

SUGGESTION how to make a w
simple (and at the same time exceed-
ingly efficient) coil form from ordinary combs,
obtainable anywhere for a few cents, might
f interest. Combs, as we know, are
usually made of either hard rubber o
i herefore have excellent dilectric

i come in a variety of
sizes, either coarse or fine, and are so spaced
that they allow various sizes of wire to be
threaded in between them.

nd, truly, the comb is close to being per-
fect_accordin ecifications outlined by
the Bureau of Standards, insofar as it permits
spaced winding, optimum size wire
quency intended, minimum of diclectric loss
in the coil support, and, of equal import-
ance, mechanical ruggedness.

The figures are self-explanatory. Tt re-
mains only for the builder to adapt this idea
to the particular ty il desired,
whether of the receiving or transmitting
type.

2E

4=FOR USE IN
LOOP
CONSTRUCTION

Mcomfs
= d

END.
"~ PIECE

SLOTS FOR COMBS

Above are suggested two uses to which rubber
combs can be put. There are many other pos-

As a final word, the comb for use as &
wire spacer and low-loss support is un-
beatable for loop construction.

STORAGE
B BATTERY |

Showing how to_use_the

e charger for charg:

can be charged at one time.
by connecting them in
arail

TRICKLE
CHARGER

RECTIFIER Colann
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£ A very clever arrang

2 245 e for an |m|xdlmc<<'rrupl(d

: LE e

g loud speaker is plug

2 ook A “.mxfil:-dj h ser of
T “zmz‘

Impedance Coupling Kink
y D. C. Duncan

- IMPEDANCE—andresis(anccfuuplednndiﬂ

zmpllﬁersare quite popular. The circuits
used lend themselves admirabiy for speaker
Biter circuits without any additional appar-

¥ connecting the Jacks as shown in
the illustration, speaker mas
connected to the first, secon, o third stage
and the choke c ondenser of
stage in which the is connected
forms the speaker filter circuit. You will
note that with this arrangement the “B"
battery current does not pass through the
speaker.

Collapsible Loop Antenna
By H. R. Wallin
VERY neat and efficent collapsible loop

which, when , folds out of sight
e e

The scissors arrangement is made of 1/32-
inch sheet brass, 3/ic-inch wide. As most
loops are mad for specific sets o details as
gth and height are

e to fit any requirements,
e Mot 16 1020 Taches
opened and 10 snches wide, The: strips
holding the loop wire are 10x2x%;.
split i two and Tastened together by screwss
the wire being held between the wo strips,
These strips can be made of wood varnished
or polished to_matchthe cabinet, of hard
cubber or bakelite.

[The drcet-brams strips at the tioends of

amangement are. slotted for
about half an inch, as show

The loop described m’\kes a neat installa
tion for the home set, as many people ob-

oop of wire being in Sight and
LSllecting dustand dire, I there s aufic
cient room in the cabinet, it can be place
on @ bracket msxdc the st and the cover
opened w used, It can also
B matc o 6t a slot in the Cover, 8o tha
Vs fokded ot of sight it 30 fush with the
of the cablnet, However, it is necessary
tocuta a the cabinet to do this.

When foldcd the loop fs very compact, s
it takes less than two inches of space. The
number of pieces used in the scissors ar-
rangement depends on the height of the loop.

A good
ght when

The design of a folding loop antenna, which can
sims

be simolyconstructed.

These make and are held
together by rivets, which should not be hame
mered down too tight; as when opening the
armangement, thestrips turn about the rivets
e loop déscribed is especially useful for
Sl L e

Use for Butnt-Out A
rmers

Iiy Glen Decker
X many radio junk boxes will be found

burnt-out transiormes new use for
them s here offered the experimenter who

etween
" and “plate” terminals of the trans-

former.

P G
B+ b
PRIMARY WINDING
OPEN PLATE GRID
FIG 2 FIG |
et e T

“006-mf. condensee as shown,
‘pedance-coupling device can be made.

an eficient im.

This conpection efects resistance-capacity
lance leak, and will

ers, though these afford slightly fess volume.

tis a relatively simple matter to make
clips of spring brass, which may be mounted
directly on the binding post trans-
it aail which mill hoia Che vesntts g
the coupling condenser.

Two Thimbles Form

By Donald F. Holaday.
QOMETIME in his career the inveterate

one in the bend and the others in each end,
for mounting purposes. A nut to take the
threaded od is then soldered over the
hole in the, top of the cross-piece. This hol
and nut allow the raising and lowering of
the upper thimble in respect e lower
O ding! bt an TS e bT
end of the threade
fandie. All the insulation necessary between
the tvo thimbles is g of shellac
e lover one. Tlus pre»ems a short-
it s lowered
e e e

BINDING
POSTS

METAL STRIP ~
With two thimbles, a stip of thin brass and 3
few odds and cads, an cxcellent. low-capacity
Variable condenser can be made.

In order to make connections to the two

the thimble mounted on the base. This strip
can be made of several t! nesses of tlnfml
brought out to a binding-post on the base

An Easily-Made Drum-Type
Dial

By H. R. Wallin

ONb of the new drum-type rotary dials,
such as are uscd in the higher grade of
made with
e e or four-nch bakelite
dials,” Holes are driled through the knobs to
it the shafts as shown in the illustration and
the two dials are glued together with the
degree marks coincid small window-

oEGREE
| MARKINGS
™

WINOOW PLATE
FRONT PANEL

TWO BAKELITE DIALS
PLACED TOGETHER

11 o'clock in the eyening, without some very
important “gadger” that s abslutely neces
sary to carry out i e
fore, i should encounter such a_prol
lem and happen to need a smallcapacity
yeie cmiene Ter e i D
made casily and o
 seving thimbles (of the advertising
stamped from aluminum), are used,
A Lol ts driled ihrough the top of one of
em, o take a pieceof threaded brass rod,
b ned. in_place by two. nuts
A hole is ditad aisq in the top of the sec-
ond thimble. A bolt is passed through this

and through o pioce of tnsulating material,
‘which forms the base of the instrument.
piece of brass is bent into a U-shaped brack-

et, as shown, and three holes drilled in it,

An excellent drum-type dial, made

The'

One dial must read n the opposite direstion from.
other.

plate made of brass, with the opening made
to fit the dials, is placed on the front of the
Shown. Small brackets hold the
shafts securely. The dial c: used on a
rol set operating seversl. son:
densers in tandem, or two or three dials can
be placed in the set.

(By using one dial for each condenser
and by placing the two close together, but
without glueing t! e two condensers
Thay be tarned yith oge hand simultancously
or each one individually.—Editor.)



A Plug-In Aerial and Battery
Connector
By Lawrence Hercher
RY practical method of connecting
b wires to a radio set can be fol-
fowed easily by any one, with very little ex-
se wnd Tabor, 1t can be adapted to the
needs of any particular set by sight variation
of the scheme. With this system of connec-
o Wi i ro febve the.fable

aomn TeRALs
NTO

cmuw or
SOCKET=

i

MOUNTING
/ BRACKETS

REAR OF BASEBOARD

soLoER
WIRES 0

AERIAL
GROUND A’y

B R

Team e\ TUBC BASC fuo win

SEALING WAX

A simple battery connector, made from tube
base and a DX tube sor

on whichithe et inplaced. all hot s necemary
pull out the plug, dnd the table is free

to be moved anyw

The parts nccded are as follows: one

,a discarded tube to it same,
a Nesiite Tamnp,cord or battery cable for con:
um- o i st o he Latiseies

set was, built with the

g battery inside_the cabinet, only four

leads were needed, viz: acrial, ground, VA%

and “A—

Mount the socket in a vertical position at
the rear, and in the center of the baseboard,
with the top of the socket facing towards
the back of the cabinet. This can be done

by using small brackets made of St brass:

cuit, using one terminal for the antenna con-
nection, the oppoite terminal, for ground
and the remaining two for “A~+" and A —
Teapeccvely.. Int case. the circuit calls for
a grounded “A" battery, the proper terminal
n be grounded at the socket by using a

Sirip o ‘sheet copper connected across the
ground and desired “A" battery terminal of
the socket. This completes the work or
set itself.

Break all glass out of thie tube to be used
o= = g aud clexn out cement and all in-

of base, lcaving only a shell with the

%15 each prong, on in-
side of base, solder the end of a length of
the lamp cord, or battery cable, long enough
o each from the set to the batcery, antenna,
and ground lead-ins. This soldering is best
Goneby driling all solder out of the center
of the pron;

s
respective places on “A"” battery, ground and
aerial; remembering that the plug will push
into the socket in only one position, necessi-
tating caro that the proper wires are con-
nected to each pl

efore lacing e et 1 300 bt
hole just large enough to admit the plug is
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cut

n the back of the cabinet directly in line

assume. Then when
pleted, the plug may be pushed into place
from &he rear, and all connections are i
stantly m:

e “B" battery is not placed in
the Cabinet, )t can be Keptwith the A" Lut
ry, and one terminal, as specified in the
circuit used, connected to its T ter-
minal on the “A” batter s by connect-
ing the “A—" to the ground o the B
‘the “A-,” only four wires are needed for
nection 10 the se; g for instance, a i
Ground, "AS" and B, All batteries
Tay be kept on the pnn h or in the basement,
preferably as close to the set as possible.

Brass Cotter Pins As
Termit
ByG. A. Luers

HE radio owner or electrical worker, in
need of a plug-in type of terminal for de-
tachable parts of the wiring, will find in the
means shown in the atached s shetch a simple,
pos ective termin
Brass cotter pins, of the most appropriate
size, are soldered {o the ends of the wires
ds of these terminals can be squeezed
Logether with the fingers and inserted 1o any

COTTER PIN
7

CONNECTION MADE

T0 SCREW TYPE TERMINAL POST

TERMINAL FOR ANY DETACHABLE WIRE

CONNECTION MADE.
TO PLUG OF THE JACK TYPE

A convenicat use for cotter ping in radio con
ruchon s shown i e shoke Mastrations 25
et

eellent substitutes for wire

screw or plug-in type of connection. They
ill give good contact and offe a fair re-
sistance to being pulled out. This res

0 removal will be increased if the ends of the
cotter pin are spread outward.

A Cheap, Easily-Made Coil
By Philip Sussman

ITE often in his experimen
needs a coil that is ea
chcap and eficient, The materials it
s cgil are; an ordinary drinking glass, some
Vo, 24 D.5.C.. wire, & foll of tape, fo
Fahnestock chps and a piece of thin wood,
such as may be obtained from a cigar box.
The \wod should be cut to 134435 inches
and then placed across the middle of ¢
open end of the e
the tape and e e B
e
another piece of t place it over the
glass and wood, 10 > that it dwndes them into
r equal parts. Bend the clips in the
A2 and o Shem & 1e t0 that they
HUe i e ot ez S
the ends of the clip under the tape and to
their ends solder the wire. - The cafl can then

52 radio
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By winding a a tumbler, on the top of
= S gr B ¢ e, Tome ey b reacy

be mounted by means of holes drilled in the
wooden base. 'If the vire is “mupcd tightly
around the glass and tap
danger of its slipping off.

Quieting Noisy Tubes
By Howard R. Potter

OATING radio vacuum tubes with paraf-

fin s an easy of silencing
rofezaphonts nolecs gad, athes disturbances 35
iwhich some are gubject. T shield tubes by
this method It 19 necessary only to heat a
little paraffin, fquid state:
Pour it immediately into a small jelly glass,
filling the glass to a depth of about twoinches,

PARAFFINE

JELLY
GLASS

A simple emedy for maing noisy €ubes less
Tesponsive o vibration.

Hold the tube to be coated by the base and
ool g st (g

e

gelt{ on the base, it may

let the paraffin get too hot. It

should be posred from the pan nto the glass

as soon as it reaches a sz!d state, and

allowed to stand in the glass a minute or so
leon. dipping.
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Clip for End of Wire
3y C. A. Oldroyd

VERY year, miles of new wire are wasted

by fans when they secure the free end of a

wire by a loop around the storage spool.

At least two turns of wire are kinked and

tuwisted in this fashion; and, before a new

coil can be started, six to elghl: inches of
wire must be

PULL [Ns% OF WIRE UNDER

LDERING LUG

FRONT CHEEK OF BOBBIN
necessary to store spools of wire, in-

i fvising the whe i oder tokeep it o0
s . a soldering lug on the $pools
end 2nd it will Keep the wire in its proper place.

This waste can be avoided if the end of
the wire is secured under a mall spring clip
fixed to the bobbin cheek, as The
wire is simply pulled under e ip in one
motion.

The clip can be made from a short piece
of stiff, thin brass strip; a soldering lug
flords a simple solution. It is just the right

ze and already has a hole for the fixing
Screw. The tip of the lug is bent up slight:
19 to guide the wire under the Clip. A
short wood- n be used to fix the

it ~screw c
clip to the bobbin cheek. A large drawing

ten serves the purpose quite as well
particularly if the bobbin happens to be
small on

ne.

A Simple Variable Grid Leak

JPROCURE a thin piece of glass tubing 134
inches in fength and having an inside. d
ameter of about 1/16 inch. Place a piece

SEALING WAX KNOB
WIRE 2" LONG,

SMALL PIECE
OF WIRE

GRAPHITE,

GLASS TUBE 14" LONG

FLEXIBLE LEAD LEAD

A varisbe rid eak, made from poudered graphite
ealed fato a glass

of wire in one end as shown in the illus-
tration and scal th

glass.
1. Now get a

about 2 inches long, that fits in the tube,

and m: of sealir

end of it. This is placed in

fhe end of the tube sealed ]uat enough

that the plunger can_move freely. This

makes a very good variable grid leak. It is

connected in the circuit by means of two

connections soldered to the small wires.—
By V. Sia (Shangh

An Antenna-Changing
Switch
By Edw. C. Delsing

T is quite common to insert a fixed con-
denser in series with the antenna, to reduce

@0
8
H

to be properly heard.
when the interfering station is not broa
ing, or it is desired to listen to stations on

Rapio NEWs AMATEURS' HANDIBOOK

TO ANTENNA POST
OF SET

This wrinle il be found an inexpe
Gandy "one for changing. the Ereeyy

gther. portions of the dial where there is no
mccrrmuce and a direct antenna connection

7 the condenser by
mply lhrv\wng the gwitc h sht or open.
|s constructed

it (costing 15
rencs) v.hxch are mounted on the condenser
oroper, discarding the base of the switch.

Coffee Cans for Shielding
By Frank A. D. LaMater
HIELDING has proven so effective in the
laboratory that now practicaly all good
commercial sets are so constructed.
cone e very Sucallent, Shveiding for the

A coffee can o cracker ti, i large cnough, wil
RF._amplifier and_d

the coil and the sides of the can.

radio experimenter’s set.  Cans large enough
the various stages can be easily obtained.
By placing the ol around the tube as
shown and with automatic filament controls
much space is saved. However, with some
condensers mounted at an angle you will
find plenty of room for a filament rheostat.
e to make holes large
enough so that they will not short-circuit wires
and other live parts passing through them
fastenc ace-boa
With wood serews and grounded and the ids
placed on then

Simple Tapping Clip
By C. A.Oldroyd
WER e and useful tapping clip o
ector, for tapping coil turns and
busbar leads, can be readily made from a stff

brass or steel wire spring having @ diameter
of from 34 to 5§ inch.  Three of four turns
cut from the Sprlng and m!: turn is hent
outwards, y from the other:
a convenient. Handle, to which the end of the
flexible connecting Iead is sol
lozen or more clips can be made in as
many minutes if cut from the same spring.
These clips will prove very handy for test
worl, since they grip round wire and
square busbar equally well.

Showing how a regenerative receiver and two-
sage AT smplinee can be converted tato 8
fophone transmitter.

A New Use For T!
Single-Circuit Rscsiver
By Frank Wilburn

imple radiophone transmitter,
hat operates well over-a range of several
miles, may be made out of the old three-tube
regenerative set. All the additional parts re-
quired are a microphone and an audio trans-
former. re connected as shown. Both
the defector output and the amplifier output
are shortcircuited.

n speaking into the microphone the v
currents are amplified and the transtormer,
which acts as a_constant current choke,
modulates the output of the oscillating de-
tector tube. The radiation can be increased
considerably by replacing the detector geid
lesk with one of about 50000 ohms. Al
though this is a low-powered transmitt
license. for operating it should be obi ied
from the radio inspec

RADIO “SET,
2

Microphone

e noises in o receiving set can be
climinated by placing the set on rubber mats.
as shown,

A Non-Microphonic Set
By James A. Lynch
N inoxpensive way of reducing the mic-
tube noises in a radio set is
clearly \llusmned in the accompanying dmw
rubber stair mats, which may b
obtained for about ton centa each (or fof noth
ing at all if flched from the stairs, as were
the writer's) are use By placing_these
mats_under the set, as shown, the micro-
honic noises are reduced to a minimum.
he mats may be completely hidden from
view by covering them with a tablecover.




Rap1o NEws AMATEURS' HANDIBOOK

Experimental Circuits .

Recently Produced by Inventors Throughout the World

The AbGlé Circuit

HE circuit shown here is held in high
esteem among French amateurs. It was

i ons. J. Abélé, an
rench Signal Corps, who de-
veloped it from the so-called "ty re-
Seiver used dhuring the later. months of the

s it the Abde, s o i I
T good point

At first sght it appears to be
to an_ordinary tuned-plate radio-frequency
Srplifer; buta closef examination brings
out several features of tion. Actually
the circuit combines amplification due to the
resonant properties of uned inter-tube
e el
diret baclcoupling between the grid and the
G circuits of the second t

e plate circuit of the it tube inclides

e oil L betyeen
the adjustable tapping points 2, 3.
gives a step-up voltage effect, the coil acting
as an auto-transformer. grid_connec-
fion to. the second tube is taken from the
outside taj the farthest point from
the plate terminal of the same tube.

As the output current from the detector

late passes through that part of the coil L
branched by the tapping 3, there is a direct
backcoupling between the plate and_gid
crcuits o the detector tube, the

f Vhich s detccmined by the posiion of
the tap 3, —Popular Wireless.

ry similar

The Trinadyne Circuit

PPTHERE comes from England the circuic
hown in the accompanying diagram,
which at first glance might appear to be a

common type of reflex. Such is not the case.

It will be noted that there is the usual tuned

aerial circui* with a series antenna condenser

The Teinadyne is not a true reflex, but extra
‘amplification is obtained.

and a crystal rectifier.
conventional one-stage
vaguun-tube amplifer.
Up to this point everything is quite nor-
ok et s i b
addition of a tickler coil u in the phte fr
vacuum tube, upled t
the antenna inductance L. , A portion-of the
radio frequency current s impressed on the
of the vacuum tube, finding ready pas-
Sage through the fixed ondensr C. " It i
amplifid by the tube and fed back o )

This followed by a
transformer-coupled

through e prevents the
passage of adio-
through e

transformer, where they would meet ground

The Filadyne Circuit

NE is inclined to connect the grid of a
e to the input circuit, hardly ever

to employ the plate as the input side, as
done at umesﬁ‘but ‘Whoever belore thought of

lament?

~As Englith athateie i thi 1n an'attompt
to_reduce the effects of the space charge
within a tube and met with startling results.
The circuit, with regeneration used, is shown
it will be nioted that the aerial circuit con-

W

b
The Playne cirout—the smput i to the, i
ment, ndyyl:k is at s

e

T batery i in the 630 Erciitbut

nects directly to the flament, that the “B-+"
is connected to the grid and that the plate
of round potential. An odd
e d quite vell
at that, providiag the two radio-requ
chokes ‘A and B are

them the radio-requency currnts have o
low-resistance path to ground. Each of these
ool ot ol ol Nowa DEE

< is no saying what the specific acti
of the tube 1 under these rather curious cir-

the electron umission of the fil
Only certain types of tubes work well in
this circuit.

Another ““Super” Circuit
HIS invention, which js by Captain
Claude_Seymour, ., and James
Clarence William Drabble, both of “H.M.

A single tube Super-regenerative circuit of con-
Hierabie merit.

Signal School, R.M. Barracks, Portsmouth,
England, applies particularly to great ampl
cation of radio-frequency currents.

The receiving circuit shown in the illus-
tration as variably coupled to the aerial coil
1 comprises a i ircuit L1, C1, L2, C2,
tuned to the incoming signal. It i s not es-

that the tuned circuit should e
coupled 'to. an perial circuit or_ that
coupling should s coil wmdmgs
L1,7L2Y of the divided circuit ireelf m
used 25 o Iind of loop acrial, (Ta such pase
the coils should preferably be of large dia-

The aerial circuit itself may be tuned or
periodic, and may be grounded or ot
Viriable. condenser, C1 waieh. ia. usedfof
divided ciccuit L1-C1, 12:C2,

y ses be. for
stance, for Very high lrenuencxes, in which
the internal capacity of the tul

in

Drovides suffcient capacity. . In this case
the tuning ected by varying the
mdud’\ncc of the coils Ll The con-

s of large capacity compared
with the condenser C -
The condenser C2, LQI'! L3, L4 and con-
denser C3, form a circuit funed to a
quency lower than the frequency
coming signal._ Subsequently in the speci-
ation e (rerenty. i e, 5 ot

‘ | frauency. Connected to ke
it is a hxgh resistance R, shunt by a
Condenser C4'and comnecied o 8 blocking

condenser n series with the “B" bat-
tery the headphones Y are connected. The.
puenching . frequency of this circuit may
be sub-audible, audible, or R.F., pro
that this frequency is areaterthan that of
transmission when this form o
kr'msmxssmn sed. It s claimed that a
circut in accordance with this
uires few adjustments of a nonerti
ure to obtain great amplification.
patent 253,192)°

tion re-

tical na-
(British.
—Wireless World.

Stabilizing Radio-Frequency
Amplifiers

A\ ERY interesting system for the stabil-
ization of R.F. amplifiers is described in

. patent No. 1,605,042, granted o dwa
ange, of New York City. By referring to
e cireuit diagram, it can be se

Hee

y from the plate to the grid of a tube
Wil e out of phase with-the original im-
pulses and so will not combine with them to
produce oscillation. This is accomplished by
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Ancther sizct ot heqpency dre e
ovine phasc ahiting” comdensrs

means of the small capacities C and C1. T
will be noted that the radio-frequency cur-
rents are prevented from passing through the
common battery circuit b s
L and L1, and are instead by-passed through
Conensers C2 and C3 5o the Hlament legs
of the tubes.

The *“Retrosonic™ Circuit
is the joint production of

Wilcockson #nd Harold Willian

ecently Inem\ gmnlcrl a

Jobs

of the
i e object
rovision of a circuit in which great

1l
amplification is claimed, the inyedtin

Coupled A.F. Amplifier

A\ RESISTANCE-COUPLED amplifier -
ting the use of .onplmg or blocking

ndensers is described

recent British patent speci
noticed that the amphﬁer shown in the illus-
(muon utilizes a potentiometer form of coup-
the grids of the various tubes; the
ptvsltl\e potential which would otherwise be
communicated to the grids from the plates
of the preceding tubes being counteracted by
from a high

i
amplifying the efiect of direct-current po-
tentials applied bet“een the grid and the
filament of thb first tube. The action of the
amplifier can_ be casily understood by refer-
ng to the 1]1\1s(muon. input
fr: ul omprises a resistance RI,
across which lhe utentmls to be amplified
are mtmduc 'ly

first

ance
side of the “B” batter e
the tube V1 is coupled to the giid of the
ube V2, through one section of a potentio-
meter comprising two resistances R3 and Rd.
The chmic value of these resistances 1 con:

A, emplificr.

¥

that a 3-tube set will give a volume equiva-
lent to that of an ordinary seceiver having
five or six tubes. In the present invention,

B b ate provided, but the "B pot
is applied directly bemcen the plate and per]
two of the tul depends
foc He operation upon the application of &
diference of potential between the plate and
v the employ-

cuit fed jrom € X

e o itage from.a "B" battery; the

primary coil being also Lounccted becveen

the plate and geid of the tube, and, the
ling havi o cu ls

Foiied th e is obtained when chc

back-
coupled detector, and the signal impulses are

also led at radio'frequency directly from the
the second_tube, and

enser i3 shu
ferred to the‘se&:ogdur‘y coil of the I

d therefrom to the pla
e e ot grid of that tube

g
g2
57
g
=

The following are the values of the com-
ponents used; the secandary <ol X, forty-
fve turns; primary co

O(JSv f,
usual nature it il be noted
across

cuits of an
Chat the B battery is placed directly
the phones. Great amplification and absolute
stability are claimed.—Wirdess Trader

is suitably adjus
Ao pohitive pisteni a1 wh el Biee
wise be conveyed to the grid from the plate
of the plate V1; the grid potential, of course,
becoming negative with respect to the fila-

ment. The tube V2 is coupled to the tube
¥, in a similar manger;” T ooler fo over:
come any  regener: ect_which may

occtr in the amplifie, thus giving rise 0
il fedueney oailstion  sahizing e
denser C1 may be connected between the
plate of the tabe V1, and the plate of the
tube V3, acting, of course, in the manner of
an ordinary neutralizing condenser—TWire-
less Waorld.

Talelallsle
N

A wavemeter creuit that bolds its calibration,
¥ the tube is changed.

Wavemeter Circuit

T js essential that the constants of a
‘wavemeter should not change in use. Some
Slight diffieulty has been experienced with
vacuum-tube wavemeters, owing to the ne-
cessity of substituting a fiew tube when the
o , with which the instrument was
calibrated, burns out.  Varying intercelecs
trode capacities of the tubes, for esample,
would Seriously alter the maximum and
um wavelengths o w e wave-
Sictes will fune; thercby introducing inac-
curacies over the whole of the range. Ce
E. Edgew rlh dew\ms in his (Brif
patent a circuit vercomes this
Culty.Here it will be seen, ¢hat & tube v
is provided with a tickler coil L1 and a “B”

)

variable condenser C,
connected to the fila-
ment ; while instead of con-
necting the free end D dircctly to the grid
the tube, the actual grid connection is
taken to a tapping point X along the induct-
ance 12; o that only a portion of the turge
of the inductance are actually in the grid
Obviously, then, the lube c;\pﬂci(y
unt only with a féw of the turns; in-
vte’\d of all the turns, as v\mlld be the case
the normal arrangement. This means
Tt oo v
wil not. materially alter the wavelength of
the circuit L2 C; since the capacity varia-
shunt with only a few of the turns.
Ihmle&x World,

A stendard crystal receiving circuit, employing
‘Bacond crysta m 8 seperate Grcui as 0 ampRer;

Crystal Amplification

IDNEY CHARLES PEARCE and John

iney Smith, both of Birmingham, have
mcemly obtained a British patent upon an
invention which appears eir joint name.
e ention hagtor I L a o
ment of apparatus wherein amplification can
be effected with the aid of a crystal.

n a circui con-
taining an inductance or cl
Referring to the diagram, it will be seen




that the amplifying creuit containsa battery
, a resistance, R, and a , C, all

acty X, armanged in series with th
is0
i of fxed con ers, and FI, the
rystal contact and th mpli i
mr located between the Lcndcnscrs
ning s efected by the inductance, 1, and the
Variable condenser, V. dary circuit
contains a coil, L b crystal detector; D, and
cad phones, T.—IWireless Trader.

Neutralizing Flec!m-Magneﬂc and
pacitative Coupling

WILLANS and the !gramc Electric
. describe in ther British patent
No. 2 neutralizing mag-
setic coupling existing between the inpuc

utput circuits of a vacuum-tube ampli-
B R o e s ilus-
tration_shows a tube V_provided w
tuned input_ sl sn-mlar
gutput circuit 12, C2. ' Norimally, the posi-
tion of the two inductances is such t
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are connected through the usual tuned cir-
cuits, the input of the system being_an
inductance LI tuned by a capacity C1. "The
plate circuit contains an  inductance L2
Durtdd by 2 oimeeiry €1 Tic s ena
of the inductance L2 is coupled through a
capacity C3 and a grid leak R to the input
of the tube V: inductance L3 tuned
v a_condenser C4 js included in the plate
circuit of the tube V2, and the three oscil-
circuits are tuned. suhsr,mtmlly to
the same frequency. tabilizing ar-
rangement_comprises three inductances L4,
and L, which are respectively coupled
e d L3,
side of the inductances N

free f LS and L6 are joined through
another capacity C6. ' The direction of the
windings of L4, LS and L6 is so arranged,

with respect to thu mduclanres to which
they are coupled, that the potentials. in-
duce them into the main_oscillatory

se_those which are in-

Resistance-Controlled

N 2. Clough ahows in a British patent
a method of controlling regeneration
by a variable resistance. The illustration
shows an ordinary single-tube regencrative

cuit in which the nsists of
n inductance L1, tuned by a condenser C1,
Hghiys eoniei o e tirkler o L2, Tha
usual grid condenser and leak are shown at

A method for neutraising clectromagaetic coup:
introduci

g by in o coppier” dectomotive
(ke 13 the imput cireuit. This is accom;
by ‘cotls L3 and L4

there is an appreciable magnetic coupling
between the two, sul to sust ain
generation of _oscilla of
this coupling is neuzmlued by the inclusion
of two auxiliary inductances N
1Sy iductins 1o 1s tightly coupled w the
indutance L1 and_ the inductance L4 s
similarly coupled to the inductanc
pumber o turns on the auxilary nductances
3 and L4 is smaller than that of the main
inductances L e inductances
and L4 are connected to form a closed
and are arranged so that potentials
Sransierred, from  the output to the mput
gircuit tend to oppose any rgenerative ffect
the two circuits. r feature
S inton rotha groundmg 2ty
mductances L3 and L4.
Another British patent, granted to the
tentees, describes a method of neu-
tralizing capacitative coupling, _which
brought about through inter-clément ca-
‘pacity or stray capacity in the circuits The
armangement s shiown in ccompanying
illustration as applied to a two-stage radio-
frequency ampliber. Two tubes VI and V2

0 utz

1c7

e -
el [ﬁ%]&
C]

A simple regencrative haokup,
absorption. i

ing a tuned
it LE L% Testmerotios oot

G, o Mhe rogenerative ofec i brought about,
of course, by the fact that the circuit L2 C3
is coupled to the grid circuit of the tube
$heough the ordinary antenna tuning circult
It shold be note he ediate cir-
2 C3'is electrically disconnected fram
b oines components of the circuit.
he arrangement provides a_non-critical
regencration control.—Wireless World:

A Sensitive Vacuum-Tube
Relay

1921 1. J. Dowling, of Dublin Univer-
sity, showed that the effect of a steady cur-
rent passing through a galvanometer placed
in the plate circuit of o vacuum tube conld
be cancelled out by connecting a second cir~
cuit through the samie. galvinomerer. and
passing a current from a separate battery
through the latter in the opposite direction.
The circuit shown is an adaptation of this
idea, but contains several new features, sim-
})Il(ymg the arrangement and giving greater
for easy control.
Instead of employi mg a ;eparate battery in
the shunt circuit to of the plate-circuit
current through the galvanomeker, a_poten-
km meter P is connected across the “A” bat-
ry. By careful adjustment of the arm S,
e through resistance R2 to the

This is ari orthodox

for the colt 3 and resltance K2 Thia acta ts

‘absorption circuit and is effective in controlling
Seaeneration.

C2R1, and the phones at T The coupling

between L1 and L2 is sufficiently great to

to be generated, the

upling, of course Variably

Coupled to the inductance L s another in-

ductance L3 shunted by le resist-

His resistance controjled circuls

turns of resistance

wire, or one or_more turns of copper wire,
shunted by a resistor-—Wirelsss World:

Selective Regenerative
Gircuit

RATHER jnteresting form of sclctive
receiving_circuit is described by A, G.
el i A
Limited. The invention_really consists -
coupling a_tuned filter circuit or wavetraj
o the ‘aerial. inductance and souphing  the
tickler coil into the wavetrap instead of
intp the normal antenna tusing cicuit
ferring to lus
il be ket i e Croue A 1 Wik
is connectet ial and ground system
ugh a scries condenser C2, forms the
et e e 1oy coupled
to-the inductance L1, is another tuned c
cuit L2 C3, v.lvhid?) forms the
o

Aci izing
“xisting between two. or more stages of radio:
frequency amplification.

d by including an
inductance L3, in t] A)lale circuit of the tul ibe,
which is then coupled to the trap circuit L3

rection
proximately balanced against the plate b
rent passing through the galvanometer in the
opposite directi

Ivanometer s obtained. = Al
this approximate adjustment has been made,
alvanometer reading can be brought to

ot by e i
able grid condense
T many possible
applications, both for radio and other elec-
theal purposes, . Orce the galvanometer s
i sets with the. tube “osclling. che
slightest variation in the capacity of the
tuning condenser C1, or in inductance L, will
displace the gahanomcter needle several di-
if a variable grid leak be
employed SREan e ol grid leak RI,
the slightest variation in its value will be re-
¥ galvanometer movements.

—Wireless World.

A very sensitive vacuum-tube_relay basea on
"yuw ‘opposed-currents’” principle.
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Double-Ground Reception
ANY acrial systems have been devised
me to time, and an interesting
/it eoivloving tu grotnd tonnactons o

arrange-
ment of the reception system, which consists
essentially of ounds >
and Y, such, for example, as one _made o
a water pipe and the other to a buried plate.
These are_associated with an_ ordinary re-
ceiver, which is shown as a variable induc-

3

4, ircuit wsed for double-ground reception: &
Vacuum-tube. dets i place of

it

tance L1 and  erystal detector D connected
ones T in the normal
e grounds is
not made direct to the set, but through an
arrangement of variable condensers and a
eistance,
hus, there are two variable condensers
MR paralel i
the two grounds and the latter in s
one ground, while the variable stor
£ Serics with the other ground.  This and
the remote side of the varible condenser C2
are connected to the ordinary aerial and
und terminals of ¢ e
may be between 0.000
the shunt condenser
f the order of 0.001-mf., and the
variable resistor may be about 20 ohms. In
another modification of the invention radio-
frequency chokes are shown connccted across
the two variable condensers C1
_Wmlm World

e
0003-mf., while

Resistors Improving Reproduction
By William H. Fine

REALLY serious problem, which has but
recently been_ brought forcibly to the

RADIO NEWS AMATEURS' HANDIBOOK

the high standard of

.xmplvﬁt’\ ior

€ piate circuits, R1 is a fixed resistor

\\nh a value of 750,000 ohms; R2 and
R3 are of 500,000 ohma each.

In the grid circuits, R4 is a resktor vari-

resistance-coupled

able up to' 500,000 ‘ohms; R, @ resitor
variable up to ohms; and a re-
sisor variable up to 100000 ofms nen

a power tube was used in the last stage, a
resisior variable upto 50000 ohms gave
maimum resuts

the n the grid circuit of the
st vub i et b actually governs the
il tone_quality receiver, only
hoeh e i b el b

Fiable resistor can the proper value be
determined to assure clear and undistorted

fon.
variable resistors may readily be
he sub-base of the receiver.
flicient_operating values
have been once ¢ dcmmiml further adjust-
ment is un

such as a loop aerial, is tuned by a condenser
Cl._Potentials across this tuned circuit are
fied Ry the crystal detectoe D, the fec

ified potentials l}emgh n A F.
transformer T to the grid e of the tube
V, through .umt o tucianes £l viit &

coupled to nductance L1.
e tube contai

and the usual “B"

2

throttle condenser
plate and ide of the inductance L1
The two are connected

o capacity_regeneration being ol
tained by means of the condenser &
of the invention e ine
s vom
ss the detector D. The object of

this resistance s to stabiize the ‘st and
it from breaking scillation too
when"the cryatel Contatt 4 aiteret
or affected by vibration—TWireless Werlds

“The jsolating condensers, C1, d C3,
have a capacity of at least 1. Con” Conductiyity of Shielding
densers C4, C5 and C6 are of the snm]l by- Materials
pass type aml low in capacity, about .00025-
mf. These by-pass condense ccep '
the mdlofrequcnry currents out of the re- g
sistors in the plate its have been found i
absolutely ncctssary for best results. It is
hetter practice to connect these by-pass con-  famer
densers to “A—," y-pass the
b'\uenes as well as the resistors themsel\as -

o climinate all se; o
or ‘“‘motor-boati um
shunt a variable 1 Ty
ing condenser L2 couvhng the first and o
sccond stages. s shown as K7, and
thotd be e o I
RECATVE RESTSTMITY OF METALS

A Dual-Amplification
Scheme

1
Ay

attention of users o ampli-

B

rise to such i
incoming _signals,
quency audio oscillations and
e oo osssabic shacabling block far e
average layman.
circuit and data here given are the
resule of extensive laboratory experiments,
and not only salve the “motor-boa b-
lem, but set fort se of variable. re-
s o e which vends o improve

o

.« form of simple reflex circuit, employing
& ryatal detector for rectification The tube
Gimplifics at both radio and audio frequencies.

RATHER peculiar form of du
cation circuit is claime
Britsh patent. " The cireuit appears to be
of the type in which inco cillations
st e by a crystal, the audio-frequency
potentials being passed on by a transformer
to the grid circuit of 2 tubg which further
amplifies e is_also used
s regenerative effect into the tuned
circuit, which is conneued to the grid circuit
It s, the invention should be
quite clear from the atcompanyiag dagrain
Here it will be seen that an inductance L1,

amplifi-

I By the use of the

WeuT

condensersC4, C5 and C6,

oytPuT

coupled AF.
bt Sl ey

B
OEL

Rods
Laboraiories

A glance will show the comparative resistance,
which means current lose " cqualsized pieces
ariou e resstivity of pure
e erding the added eflects
of o o), (G thet of commaceetal
1060 times, that of copper,

COI’PER because of its low resistivity, is
a very efficient shielding material.

follows naturally that the bett
will dissipate more easily, in the form
eddy-current. loss, ‘the dndesired slactror
magnetic lines of force between certain por-

tions of radio receivers, ave
fown that thesefilds il ugh
sheet metal if f insufficient thickness.

he_efficiency of

ptect sy o
been shown ot
boxes

v enclosing receive
sting them in the vicinity of
transmitting statigns. I has been found that
the smallest crack in the shielding i enough
to ruin entirely the effect of the shiclding
material. Several years ago it was thought
that copper screening would give enough
shielding effect, and experiments have been
le by the manufacturers of panels within
which Copper.screenio cast.
Present-day broadcasting, however, demands
something better than this; and the all-
retal cabinet of appreciable thickness will
be, we thinlk the ultimate solutio

Shielding Against Hum

By Joseph S. Grant
AWAY to eliminate A.C. hum cavsed
by nearby socket-power and other @
cal ‘Qevices, i 10 el the troblessess
Fs lexdfml such as comes

Tiyrol
L Ewu GROUND

By preparing the AC. leads to a se
P erest des of s s s siopped” O

Fith ficion tape. Cat it into lengths, 2

inches wide, and wrap the wire with it; then

wind over Hh 10D & length of Mot 19 bove
, which is connected to the ground,
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BLUEPRINTS

OU can obtain a com-
plete set of Blueprints
for any of the Receivers listed
below direct from
RADIO NEWS
230 Fifth Ave., New York

1.A & B Supply from Direct
Current. $

2, The New Shielded Ultradyne 1.00
The Powers Casem Receiver 1.00
. Combined Fower Amplifier
and Plate Supply Us 1.00
The Radio News Ba\teryless
Receiver 225
7. The Universal Pilotone Re-
ceiver. 1.50
8. The Haynes D X-2 Multi-
valve Receiver. 1.25
9. The Acrodyne Receiver 2.00
10. The _Quadraformer V1 Re-
ceiver. 1.25
11. The Samson R F C Receiver. . 2.00
12. The Phasatrol Balanced T.

o

13. The Ultra-5 Receiver. 235
14. A & B Socket Power Unit. ... 1.00
15. The Electrified H-Q Receiver 1.25
16. The Loftin White Receiver. . 1.25
17. The Ninedin-Line Superheter-
odyn 125
13. Tt Phons Radio, Gombina.
1

19. The Modernized Bmwmngr

Drake Receiver. d

20. A New Push Pull Amplifier. . 1.25
21. Interbalanced  Regenerative

i 1

25
22, Interflex. Sl
23. El Fonic. . 1.00

24. An 18-1500 Meter Receiver. . 1.00
25. The Acme “D" Coil Receiver 1.00
26. A Compact Travelers Set... 1.25
28. A Double Impedance A. F.

Ampl 1.00
20/ A Shon Wave Unit. 1.25
30. A Gomez Super Reflex Re-
ceiver. 1.00
31. A Short Wave Broadcast Re-
ceiver. 1.00
32, The Knickerbocker Four. ... 1.00
33. The Qualitone Six. ... 100

When ordering, be sure to mention
Name of Receiver and Number

RADIO NEWS
230 Fifth Ave., New York

Published and
Distributed by

230 Fifth Ave.
New York, N. Y.

CONSRAD CO., INC.

Don’t Hire
An Expert

Repair Your
Radio Yourself

The Radio Trouble Finder
Makes It Easy!

O matter how much or how little
you know of your radio re-
ceiver, this new ‘“Radio Trouble
Finder” book is going to be a big help.
It explains the common and special
faults of all the standard receivers of
today; tells how to recognize in-
stantly, by various methods, where
the trouble lies and also gives special
simple tests by which you can deter-
mine what is wrong with your re-
ceiver. Then for each particular fault
there is explained the proper pro-
cedure for correcting it.

25c¢. THE coPY

64 PAGES
of Tests
Diagrams and
Simplified
Trouble Charts

Size 6 x 9 Inches

Handsome 2-Color
Cover

["THE CONSRAD cO., IN

| 230 Fifth Ave., New York

| _ Gentlemen: I enclose 25c. for one copy of
| THE RADIO TROUBLE FINDER.

| Name

|
| Address....

..State.....
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"B’Socket Power
‘Best inWorld!”

.01- A. W. GALE
loversville, N. Y.

production of

ch;;. ‘s le;).
ter of May 81
1927.

CRCE CRNC e
TS, NV, RS, KOP, KOA{WHAS,
WTAM and KSD—pesach & jn Chicase,

sd City: et
3 qmr a fiend axc
it s i care bosts ba o
Etations T never got before on a 6
CReS P56 Sones Ave, Columbus, Oho,
imirator s working fine, - Have

i

2
kR
f

Dahvrn up t0 100 volts on any set, on D. C;

or &€ Fany eyele ¥l e clanty and
Tested and approved by America’s
leading Radio authorities—Radio
News and Popular Radio Laboratories

ORDER TODAY!

Simply 6l out the coupon and dlip it fnto an
pe with oy $1.00 and majl at once.
" Socket, Power Unit wil be

age with the postm:
then if mot dnhgmed wid
Feception, return it to Us and purchase price
will be refunded.

improvement in

Rapio News AMATEURS' HANDIBOOK

(S —
%u)nsezul 1150 Selected

RADIO HOOK-UPS

68 Pages of the
Finest Radio Circuits
(all illustrated)

‘A
‘and other valuable Hlook ups.

tained in a special attractive 2 color cover.
25c. ONLY—O0n All Newsstands

THE CONSRAD CO., I
230 Fifth Ave., New York

Electrify!

Your Receiver

New book completely covers
modern trend in set design—

‘mplifed drawings and |

Explains Electrification and |

the changing of all circuits |

to Socket Power

LECTRIFICATION
development of the Radio
is a_step toward simplification and

the ultimate
set. It

LA
713 Townsend St.,Dept, 21 Chicago, ll.
Attach Only $1.00
to this Coupon!
SEND TODAY

TOWNSEND
LABORATORIES

Gentlemen:_ Attached 24 81,00
at once Townsend ~'B" Socket Por
€. 0D, for 5,85, plus postage, on guaranteed
Tinday free tril.

o S el S
Address.
S St

Here's a book that tells
you how to electrify
[The book covers the dlectrification of

Gl e chg chthie ek e,

ONLY 25c.
ON ALL NEWSSTANDS
o direct from
THE CONSRAD CO., I
230 Fifth Ave., New York

1927 EDITION—300 ILLUSTRATIONS—S PAGE LOG BOOK—75 HOOK-UPS

FREE!
FREE!
FREE !

68 Page
Radio
Catalogue

from Radio’s Old-
est Mail Order

ouse

largest var-
iety of
Radio Parts

E ARE the oldest estab
xclusive radio mail

ings than any other radio house
in the country.

“RASCO HAS IT”

Rasco
parts catalog, and you will find
them there, anything from a
screw to copper ribbon  and
telephone diaphragms, as wel
s thousands of other small radio
adings.

THE NEW RASCO GATALOG

Paste this coupon on a post card
and mail today, we will bt pleased
10 send you out hew catalog at once.

Radio Specialty Co.
108H Park Place
New York, N. Y.

RADIO SPEGIALTY oy K\.H. 27

our N
WL o margin i you dedire)
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Our dealing direct brings this cabinet to you at half the
usual retail price. Made cither from selected hardwood,
with Mahogany finish or from solid Walnut, rubbed to a
beautiful piano lustre, the Iveyline Cabinet makes a fit-
ting climax to your set-building efforts. It has full length,
nickeled piano hinge, nickeled lid support, rubber feet to
prevent vibration, and lid splined to avoid warping. Fully
illustrated catalogue available. Just write. If you send
us your order today, the cabinet will be on its way within
12 hours from recept of order, Selct your size and finish
B s clsCu sk =G O
half price with order.

Factory

12 Hour Service Fagpery

111

g™ ——.

The “Iveyline”
Dimensions and Prices

Mahogany

Solid
Walnut

Zatsxto

Refrigerator

““This jsn'¢ so hot'”

““A Cheap Skate’”

HUMI;,R

“Pointing out an error”

COOKOO NUT is a new wrinkle to pass

away your time. Far more interesting, more
entertaining and more humorous than a cross-word
puzzle. The COOKOO NUT illustrates an ordi-
nary, well-known saying in a distinctly new man-
ner. Study the examples on this page. The test
of a COOKOO NUT is that there must be no ques-
tion as to the correctness of the description. The
quotation must absolutely fit the COOKOO NUT,
otherwise it does not go. Cover up the captions

of the COOKOO NUTS on this page, and make
your friends guess what each COOKOO NUT
Stands for.

An exciting new game is to play COOKOO NUTS
at partics where everyone is asked to make up an
original COOKOO NUT. - The most misth: provol-
ing one gets the party priz

"the best COOKOD NUT. printed in FRENCH
HUMOR gets a weekly prize of $5.00. For every
other one accepted FRENCH HUMOR pays $1.00.

e
oot e himor Gioueh the mew eakly
E (OR™ Fic

“Swestios”

. of humer, wie

and keen,
“humor-loving Americ

"FRENCH HUM

Good Cry, Th ey

““Atter a good cry, they parted”

FRENCH HUMOR

Your first copy of “FREN
et A S
Tilastrations by French Artists, with sl the i

“Man Overboard”

OR” il prove  teatedjocs printed et in French and thein English-

i entertaining maga

Ml A

10c WEEKLY ON ALL NEWSSTANDS
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FARNY/

00 aweek
== in YourSpare Jime

OINING the Radio Association enables you to cash
J in on Radio now! Follow its success-proven plans
and you can earn $3 an hour, in your spare time,
from the very first. Over 3600,000: ooo is being spent
urly for sefs, supplies, serv
of this h\m ess

Doubled Income in Six Months
“I attribute my success entirely to the Radio Associ
tion,” writes W. E. Thon, Chicago, who was clerk in a
hardware store before joining. We helped him secure
the managership of a large store at
a 220% increased salary.

re
and, at the same time, fit yoursell for
the hig-pay opportunities in Radio.

Founded on a New Idea

Members of the ation do not
wait for months before they make
money out of Radio. Without quit-
ting their mh», our members are
$25 to $75 a week spare time capita
by hmldmvv “tailored” radio sets,
serving as “radio doctors,” selling
ready Thuilt sets and accessories, or
following one of the man ofi
making plans of the Association.

Earned §500 in Spare Hours

Hundreds earn $3 an hour as “radio
doctors.”  Lyle Follicl ansing

What a Membership Can
o For You

1—Enable you $3 an
hour upwards in our share

ime.
2—Train you to install, repair

and build all kinds of sets.
3—Start you in_business without
ral, or finance an inven-

Train you for the $3,000
sm 000 big-pay radio posi-

SrHoly setier o beter position
at bigger pay for y

6—Gire you the ‘backing of the
Radio Association.

A MEMBERSHIP NEED NOT mbitions

COST YOU A SINGLE CENT

In 1922 T was a clerk” writes K.
Benzing, McGregor, Ia,, “when Iev\mlh(l
Since then 1 have built hundreds of s

from 1-tube Regenerative to Sk
dynes. I am now operating my store
and my income is 200% greater than when
T joined the Association. My entire success
is due to the splendid help it gave.

Easiest Way Into Radio
1f ambitious to become a Radio anmnccr,
to fit yourself for ihc $3,000 to $15,000
opportunities in Radio, join the Atsocl:\tmn
u a comprehensive practical and
theoretical training and the benefit of our
Employment Service. You earn while you
learn. \mu h'nt the privilege of buying
radio supplie
Association behmd you in carrying out your

t gives

ACT NOW—if you wish Special

Mich, has already made $300 in spare
time. \Werner Eichler, Rochester,
Y., is earning $50 a week for spare time. F. J.
Buckley, Sedalia, Mo, is carning as much in spare
time as he receives from his employer.
IVe wwill start you in business. Our cooperative plan
gives the ambitious man his opportunity to establish
himself. Many have followed this plan and es-
tablished radio stores.

Write for Special Membership Plan
Membership n the Association has increased the salaries

ny. Scores are now connected with big radio
L Gl e o
RADIO ASSOCIATION OF AMERICA

4513 Ravenswood Ave. - - Chicago

Ve o

Membership Plan

To a limited number of ambitious men, we will give Special
Memberships that may not—need not—cost you a cent. To
secure one, write today, e wil e detals and also
our ook, r Opportunity in the Radio Industry.”

open your eyes to the money-making possibilities of Tt
Write today.

RADIO ASSOCIATION OF AMERICA
3 Ravenswood Ave,

Gl 1 Dept. RHB-11

Gentlemen:
Please send me by return mail full d

Memberiy e & also copy of your bock,
the Radio Industry.

of your Special
our’ Opportunity

Name

Address .

City skt




all, thin, and compact. Fits in-
4 of most any table-typa cabinet,
or slides tn Between books on book

R
“Tho kangh on the ond pancl operates

the variable resiatance (wire_woun
srenasting tive) which s laced in

#he 110 Volt a.c. primary circuit
-mu T  you absoluto musiery
et line voltage fluctuat

180Vol

Price no longer stands in the way of enjoyi

ing
able B eliminator, For the Cloverleaf “B
tho highest standards of clectrical practico—a B hat eupplies every voILage (pto
130 wolts under heauy load) needed by the madern multi-tube radio set—a

TUBE TXPE

No exposed binding posta
short o shock. Wires to the
5ot pm hra siots In the back
of the

2 Year
Guarantee

wseres EiMINAtor

2 highpowered, long life, th""’“ghll,y e

r delivery—a “B”

eliminator that will
i Me el
bylme voltage fluctuation and possessing
n other outstanding features—at a
g_m just half what others ask! Try it FREE.
rove its superiority, before you buy.
Operates “171” Power Tube

Neverbeforehas therebeena““B” eliminator
abthe pricoof the Cloverleat which supplied
enough current to opera gh
Voliage puwer tubus Bhe Clovesiont DORL.
§0-185 volt autputa for the
125, Getector uad ordlnary SUALS reatre:
o any s the it provides 150 vty
Speration o the o e e No s

Small and Compact—Fits Inside
Most Any Table-Type Set
only 3 inches wide, only 51(
ke long, Tia “thin modol
e placed faide most any
DL 1o et b ot il full view, it
rystal maroon finished metal

a neat appearance.

Made by the
mahers of

Subantenna

“motor-boating”—a “B” not aﬁemé’

TIME
"B” ELIMINATOR~Finest Quality

on'e confuso the Cloverleat B with cheap el
Bt or Chereal A iinators: The

imiators which s Gy on ks el 14 1
clrcult, and which tso short-ived single-paper
conderiars, The Cloverleal has two Mnm"im,k.ﬁ’
s Chevery e igh voiage, heasy duty fitt
hat ey by

i wound rel

b be b il vand
e o
Bt s Do qualty” ahd ‘bettor”sonsiraciion
acelaim it the true “lifetime” eliminator,

Made by CLOV'ERLEAF MANUFACTURING CO.

2712-E CANAL

by pay ewico
zne»rlunnhn oy

P T
READ OUR OFFER. = '*

W waat youita try the Cloverleats to put It &
tast you can. tubes. Make it
ey Cnvmpamn with any st B
liminator at any pree, Compro its peormance-
mparo ita many dotalled advantagos uch as the

ANTEE OFFER and 2 Year Guarant

CLIP AND MAIL AT ONCE

| CLOVERLEAF MFG. CO.
27125 Canal St., Chicago, 1.

] Tell memoreabout theCloverleat “5" iiminator
| e Pl f our FREE TRIAL GFFE. I
I 1
I Name. 1 I
[ Toon.. i
i i
I state 1
L J




Yo Now and iy profed
C'nsrad BUOK Ijaﬁ ern

Complete—4 full size Plueprints—
m7 y pages of Constructional In-
fc.mation ad Pictures and Illustra-
tions—all coni ined in a beautiful
BOARD CO\ I.KED BOOK

<STROEODYNE

BEAUTIFUL
HE sensational ‘Strobodyne i cuit, the greatest of Super 2 COLOR
Heterodyne rece iines the besi Teatures of eviry
circuit; the circut {! ; fio, is now ready for home e
and community set | ilders, COVERED
Consrad. | & greatest Pattern public/iore in Radic, have prin. d an BOOK
entirely differcnt kind of Pattern for (his amazing circiit
Tnstead o} - simple envelane or soft ‘cover—the complete Stro-
Bodyne builéiis < rme's iy, with all blueprints.is contained ONLY

regular. hane ome bour ' covered book, with a 2 color beauti

cover. 9x12 inche & | o7
The book contains the corfipiete®isdrentic description of the eiruit g

to the last detail.

FULL SIZE Bi.UEPRINTS £

Also carefully arranged, foitc | aud bound into the book are the
fallowing blueprints—all ve

Contains
* No. 1—Panel layout Blucprint—Size 11x27 inches. 1
No. 2—Underside i of Sub-Panel Blueprint, size 15 by 27 i
inches, Rleodiit
No. 3—Template for Sub-Panel—size 16 by 27 inches. ¥
0. +—Wiring for Apparatus—(Shown in perspective form)
size 23 by 27 inches. Uther
Until you have studied the Strobodyne you are 4 bick numbc: in D
Radio—a man of the older schogl—=Thé Strobodyne is no‘ jus* + CE
new circuit—It is an epoch in Radio. s
to ald
50c & :
the
COPY
Strobodyn
_USE THIS COUPO
PO S b s o
i i i ted b CONSRAD COMPANY, Inc., .
Published and Distributed by | CONSRAD COMPANY. ;
Gentlemens 1 cndiose 30c for one copy of the Newmcil
1 STROBODYNE BOOK containing somoiete consiructional |
THE CUNSREAD GO Tije. 1 wornaton and ah Sucprin. 1
% i 1
230 Fifth Avenu: :\“"‘*'- ¥
1
New York N S0y sadaisan, ]

Ly




