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How to Build Television Receiver - Crystal and Battery Sets - Superhet Receivers - Radio Controls
Home Broadcaster - Electric Eye - Intercom System « Electronic Organ - and many others
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RADIO EXPERIMENTERS’

Radio-Electronics-Television are three great hobbies in one!

SPECIAL ELECTRONIC KITS

ELECTRIC EYE CONTROL. Complete kit for build.
ing a Photo Electric Control used in Electrome
Lught Beam Burglar Alarms, Counters, ete.  Qutfit
includes fimshe ll aluminum chassis, sensitive relay.
resisto amplitier tnbe and photo-electric cell.
Operates on 11H v, AC-C. Complete peady-to
wire hit Only $4.95 postpaid.

ELECTRONIC ORGAN. Ready-to-wire kit for organ
oxcillator-amplifier, (See dingram p. 19 this mon-
ual.)  You re e aluminum cha tudio trams
former, ternnnal strnp, ete. to u)nulle-le thi- basic
umt, wcluding ane tone condenser. Only $3.75
postpaid, less tuhe, speaker and kevbouard resistors.

SUPER-WIDGET BROADCASTER.
to the farmous Super-Widget standiard model eadio.
Thie tiny battery operateed unit transmits v osice or
musie thiough vour home set without connections,
Simphy ateach phono piek-up or mike and this unigue
electronie unit does the rest.  This cauarier cwirent
device is ideal for sevool demanstration use.  Only
$2.99 postpaid including tube {hatteries  not
included.)

nilar in design

MINI-ELECTROPHONE.  Assemble vour own Joud
speaking radio telephone (intercommunieaton) with
this mimature master station unit.  ldeal electronie
nhone for farm and home.  Kit includes finished
alurainuin chassis and all parts except tubes and
speithers which are extra, Only $4.75 postpaid.

ACCESSORIES.
nr. I'M Speihe

Sensitive Double Headse
N1.U5. Speaher T
Mideget Solderimge Trons, & Soldar tra
dio type) Tubes for all Kits (excent “PPochet
BEleetnie’ ) 95¢ cach. Heavy Aluminum Boses with
u.v(-r size Bada2 in. onlv TOe, stic Baxes,

in. elen 4"0'.11'4 49 Kensi Relays.
l';lN)O nhm« SPRT. 21.49 en.

tiectric RADIO
=—————— & BROADCASTER

This verantile device s actually o
minfature electronic lab! Get into this
fareinating hobhy by assembling &
real ra-lio and transmitter vourself
Use samc kit for othe: experiments

This Ihra-Set comes rondy -to-assem-
ble. Ha~ «pmklng erav wrinkle chas.
gI5. plus dud. Knobs, socket, reslst-
ors. cobnisers hardware, eail, ete..
as shov n here A truly great valuel
Warks on 115v. AC-Iv . ONLY S3. 99
POSTPYAID. less tutws and phones

HOW TO ORDER

Remit by pustal note, postal or express money-order,

cheek or eash (at vour risk).  C.0.h, arders must include

$1.00 depasit.  School and institution orders filled on
pen account’' if gent on of! Pu-chasxe Orde

KITS

Even if you have had no previous experience, these unique

Blanchard Kits make learning lots of fun!

SUPER-WIDGET POCKET SET

tU. 8. Patent No. 2,092.069)

This hearing-ald size radio has amazing power and range. Do
not confuse with any crystal gadget. This is an electronic set!

This new Pocket Mode) of our famous Super-Widget noacks mare power
than even our amazing standard model described helow. Yet it is so
compact that miniature clectron-tube and batteries fit inside the striking
plastic cixe.

Pochet
have received -
stations will work loudspeaker.

No radio knowlrdge e
wiring printed on set ch,ssis plate. Everything, including dial, proteet-
ed inside streamlined case. Complete kit including miniasture tube ONLY
£3.99 postpaid. (Phones & batteries extra. )

Super-Widget 12 only Vg” thick—tfits shirt pocket vet we
ations 2000 miles awav, and with good volume. Local

ded to assemble this set.  Parts mounting and

SUPER-WIDGET

8. Putent No. 2,002.089

RADIO SET $2°°

Twentv times more powerful than best
crvstal set, louder than manv sets with
several tubes. Highlv selective Works anv-
where on two inexpensive hatteries.

This “ew Hlanchard design i~ a honey!
Compl » o kit, including  tube ax khown.
only 9. pustpald acywhere. 1Phone and
batteries extra.) Picture olans included

THE ORIGINAL AMD GENUINE
ALL-WAVE MINI-BATTERY SET

Tiny as  king-size cigurettos,  Lleetra®
Mite works on penlite or hear-ald cells
Amazingz  Power! Coast- st rerulta
obtained.  Not a tov. gaduet, or sur-
plus!  New & jmproved umm Thou.
sands  of  pleased

vsers  Complete kit

Add 250 for poste ONLY $2.99
age. Tuhes eoxtra

“45¢ each.

3 in 1 ELECTRONIC SET

Radio e Electric Eye ® Broadcaster
Complite kit bullds this all-electric 2-tube (adio
Everything furmshed. ready to wire ag ~shown!
Easiy converted into Electric Eye and Home
Broadcaster at slight extri cost. Nothing
like this avallable anywhere at theee times
the pricc' Brilhiant red steel chasais with
vew strexumlinerl dial & bukelite knohs. Set
alsa Peccives domestic & foreign shortwave
stutions us explained with KIt. Order now
@ $3.99 including postage  packing
lubes HHc ea.

ULTRA-GEM SCHOOL SEY

We hive long realized the neced for o
really  low-cost  students  eadio  tor
group project use. Until now. howevar
t wis impossable to pare down costs
to i paint wWhere i I'l’il”\ sensitive
and powerfil electrnn-tube radio covld
e ess thian o lechle and
set would cost
i lovs  oir unig
U.S. Patent
simplitied cam

student
Physies

3 l’lrnrul

E and 1 he
ATTENTION TEACHERS! ’I’he Uttra
ished in mintmum quantities of 1)
e an fidividual Instruction sheet
rourse does not include mintature tube
sver a speeial tube offer i~ ineluded with kits

E. G. LITTLE, Mtrs.

BLANCHARD ELECTRONIC PRODUCTS
SPRINGDALE 11, CONNECTICUT

ve s furn.
h, inelud-

. oor )x«l(leﬂ 5. How
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YOU PRACTICE RADIO
COMMUNICATIONS

1 send vou parts to build the
Transmitter shown below

»Qf,} as part of my new
v

Communications
Course.  Conduct

»"’, actual proce-

dure of Broad-
’ cast Station Op-
A3 % erators, practice

interesting exper-
iments, learn
how to put a
transmitter on
the air.

You PR&E}ICE RADIO |
SERVICING

You build the moders Radio shown
belcw as_ part  of m{l Servicing §
Course. I send you the speaker,
tubes, chassis, tran:former, loo,
antcnna, EVERYTHING von nee
to, build this modern IRtadio Re-
ceiver. Use it to mahe many tests,
get practical experience.

rou suip THis TESTER KNOW RADIO - & Swccess
oy i eted . .
B ' g cooree s | Will Train You ot Home - SAMPLE LESSON FREE

‘ 3 sown helps you
? g EARN EX- Want & :ocd-i)a’lz ljob in the fast- o7 get & gocd-pay jab in Government, Po-
X } ; el
= do the same for you. Or now you cun om the nir everyvhere! Television is
BUILD THIs WAVEMETE enroll in my MEW practical course m  America’; fastest-growing industry and
R ]lladim]‘el'eviswﬁmcg.\ .\ti_UNI(‘»sTCN'NS— wen who know it will be in demand.
AL O § ©oviions techninin, You get prctcai  Get Actual Lesson And Book Free

! MU Radio experience with MANY KITS OF My DOUBLE FREE OFFER entitles
“3“07}5 .CO‘-"‘“' PARTS | send yau in my train-ar-home you to actual SAMPLE LESSON and
Use it with Os- method. A4ll equipment yours to Eecep. Ty g‘ii-paée'{’o&lk:);g N 1*v1310“vA
RN e Maxe Extra Money In Spare Time  EYG0ER0NI0S " Thon FREE - Sl
As rart of my Kadio Servicing Coarse, coupon row. ee how quickly, Jeasill:y

2 A growing Radio un evision Indnziries, lice, Aviatian or Marine Radio, Broadcast-
TRA MONEY or your own money-making Radin-Tele- i.ng: Public Address work, cte. Or think of

ﬁXiflK h.el'@l- vision _shop? J¥'ve trained hundrefs pf amazing Television opportunities. Al-
bors” Radios in men WITH NO PREVIOUS TRAIN- ready manufacture-s are producing over
spare time. ING w be Radio technicians. 1 cum 100,000 se:s 3 month. New stations going

nishes basic _§ i g 1 send EXTRA MONEY oL can start f
power to trans- ougio R - booklets start:ng the day VETERANS BTE “tresident
mitter and determines » y%unegnrrgu, Mﬁk(eﬁ extra Re?"’ ?K'{,t . Némgioua

q X m: 1X1D; adios in . o . io Institute, Pioneer
transmitter frequency. sparet.mewﬁﬂe training. Get This Tram-ng Without o % Radio

HAS €000 JOB NAS MIS OWN

5
g St
| TRAINED THESE MEN Siiiiods oot under g bogi oo Vebioson &
L Iy 3 Jore o :

N N RADID STATION RADIO BUSINESS

. “Am Chief ““Now have
Engineer of two Radio

- Radio Station shops servic. § MR. ), E. SMITH, Pres., Dept. KT
chl?zl} DINi= - ing ‘about 20y National Radio Institute, Washingto1 9, D. C.

.- Owe all 1 know Harve largest service # Mail me FREE Lesson and 64-paze hook,
stout Badio to NRIL' establishment in South- 8 (No salesmun will call. Dlease write plainly.)

sian gl
“l‘ll=‘|'||l||:: & 3
—CLYDE J. BUR- eastern Missouri.’— g o ;

e e Carar )

DETTE, Spartanburg, ARLEY STUDYVIN, g NAME...ooeeeoeroeoeesossooooooooooeo
Soath . pﬁn.' urg, DeSoto, Missouri. :VA\(E ................... ~000000EBA06AAGE » u0
§ ADDRESS...ciireirimeaiaissenececereo e,
"weuoss TELEVISION 1S
CITY. .... . JONE, . STATE........ 6o
INCLUDES % O Check It v PROVED FOR TRAINING UNDSR 6. I, BILL
- o

]
bemocoee
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New Training Offer!
NOW you build and
keep a top quality

RECEIVER

to help you prepare for
a rea! ;ob m

Choice of 10, 120r] 16 INCH THEVISIO "'fu';’:"

Now ydu caa get this amazingly practical aid for leorning Television ot home, to help
you get ssartzd toward FASCINATING WORK... GOOD MONEY...c THRILLING FUTURE —
in a real job, or your own sales ond service business. @ When you complete our regular
home troining—described below—you can build and keep a top quality commerciol-type
Television Receiver. Standardized chossis is odoptable for o 10, 12 or 16 inch direct view
tube that gives big, bright, shorp, steody pictures. This is an optional troining odven- $0FE
tage — designed to provide the utmost in proctical “learn-by-doing” home training in
Television. Mail coupon for complete detoils. See why you owe it to your
*Television Future” to enroll for DeForest's Training, Inc. YOU ALSO

Mail Coupon NOW for FREE Information! EIUELIEI[{

See how D.T.1's omazingly effective methods help start you toward o THIS PROFESSIONAL
GQOOD JOB or your OWN BUSINESS in one of America‘s most promising TYPE EQUIPMENT ¢

fields — including Television, F. M. Rodio, Aviotion, Train, and Taxi
Rodio, Broodcost Radio, Industriol Electronics Get modern lessons...plus 16 shipments oF siEmas H
of Radio-Electronic ports. Work over 300 experiments and projects —including building iil‘ﬁﬂl«
of (1) commerciol-type OSCILLCSCOPE for proctical T-V circuit training, (2} double-range ¢
R-f SIGNAL GENERATOR, (3) jewel-bearing MULTIMETER, (4) quality é-tube SUPERHET
RADIO. Then build ond keep thot big new Television Receiver. Here's
EVERYTHING YOU NEED for reo! foboratory-8ype troining... AT HOME!

Modern Chicago Laboratories Employment Service
* If yos prefer, you con get ALL your * When you complete your S = e , -
preparotion in our new, Chicago troin-  training, our effective Em- e T 7 ‘*‘5-"‘3( RECEHER
ing laborataries . . . one of the finest of ployment Service helps you . .
its kind. Ample instructors get started towcrd o reol
- .. modern equipment. future in Television — Rodio
Wride for detoils! — Electronics.

MAIL 'I'HIS COUPON TODAY'

D -FORES 'S TRAINING INC

You also use HOME MOVIES!

a D. 7. 1. Exclusive!

D. ¥. 1. olone includes the modeen, visuol 2533 North Ashland Avenue, Dept. EM-FI0 1
troining aid. .MOVIES .. .to help you leorn ' Chicago 14, Illlinois

foster, easier at home. See electrons on the 1 o . X |
morch ond other foscinoting “hidden oction” Without obligotion, give me complete focts showing ]

—~a remarkoble home traning odvantage | how | moy moke my stort in Television-Rodio-Electronics.
that speeds your progress. l l
] Nome Age 1
De FOREST’S TRAINING, INC. [ '
y - Street Apt 1
CHICAGO 14, ILLINOIS : 1

h . City Zone Stote

A DE VRY Institution Jd

) Bam o o o o o e s e e -
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ubscribe NO

-NExT |21sSUES$Q 00

To introduce ScIENCE anp MEcHANICS to new friends, we will send the
next 12 issues of our big 224-page magazine for only $2.00. Or, if you
wish to take advantage of our special long term offer, we will enter

your subscription for the next 24 issues for only $3.50.

If purchased

individnally at the single copy price of 20c each, 24 issues would cost
$4.80. Hence by accepting this offer, you save $1.30. It's a bargain you

will want to accept immediately.
name and address,
remittance NOW !

Clip and fill-in the coupon with your
indicate the offer you accept, and mail with your

All the Latest Developments
In Science and Industry

Reading SCIENCE AND MECHANICS is
just like making a personal visit to
hundreds of America’s greatest manu-
facturing plants, for our editors take
vou behind the scenes and teil vou
about all the new developments taking
place in the fields of science, mechanics
and inventions all over the world. You
get the news while it is news!

Not only does SciExce ANp Mk
cHANICS bring you the latest scientific
and mechanical developments, but there
are special departneats to fit your indi-
vidual nceds. TFor example, there's our
“how-to-do-it” department, crammed
with plans and instructions for builiding
scores of practical things in your home
workshop—furniture, boats, toys,

Mail This Coupon NOW!

Just clip the coupon and mail it NOW with your natne, ad-
We'll start your subscription imme-
If, after reading your first copy you're not delighted,
just tell us to cancel your subscription and we’ll refund your
Could any ofter be fairer?

dress and remittance.
diately.

money in full.

games, tables, wall shelves, bird houses,
plastic ]C\\C]l’y and novclties, leather-
craft projects, lawn furniture, model
gas engines, ship models, aml many,
many other useful things.

Other special departments cover radio
and electronics, patents and inventions,
modelcraft, electricity, photography,
plastics, home planning and repairs.
aviation, reviews of the latcst technical
and scientific books, ‘“What’s New,”
giving advance information about the
newest materials, methods, processes
and products of industry.

You’ll say ScIENCE AND MECHANICS
is the most interesting publication you
have ever read. Subscribe today!

enclosing my remittance.

[C] 12 ISSUES—$2.00
(Canada and Foreign, $2.50)

CITY. .

OCCUPATION

SCIENCE AND MECHANICS MAGAZINE
450 East Ohio Street, Dept. R-3, Chicago 11, IIl.

| want to give SCIENCE AND MECHANICS s trial.
my subscription for the period checked below for which | am

So enter

[ 24 ISSUES—$3.50
{Canada and Foreign, $4.50)

The &y
;ln. That sp, ows Yo,

Tells You--

—How to do all types of wood
finishing

—How to build small boats

—How to install electric door
openers

—How to repair electric re-
frigerators

—How to thaw frozen pipes

—How to make a good patent
disclosure

—How to finance an invention

—How to do your own metal
casting

—How to plan

i home
~—How to do brazing

—How to build radio receivers

—How to build outdoor fire-
places

—How to
novelties

—How to build model
engines

—How to use radio control for
models

—How to work with plastics

—How to make your own
photo equipment

—How to service and rebuild
small motors

—How to do plumbing jobs

—How to repair old clocks

~—How to make reproductions
of Early American Furniture

—How to refinish antiques

—How to install electrical out-

lets

your future

make art metal

gas
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. iodesn TELEVISION RE CEIVER

That modern television re-
ceiver you have been want-
ing so long can now be
yours if you follow the in-
structions given in this
three-part article. This fine-
looking, low-cost set with
its up-to-date cabinet was
designed especially
for our readers

Craft Print No. 35

By ADOLPH SUCHY

TH the advent of
modern high-fidelity
television reception

many requests have been re-
ceived for an article on the
construction, installation, and
adjustment of a television
receiver. Although at first
glance the set and diagram
described here may seem
complex, the method of ap-
proach in this article simpli-
fies it sufficiently so that
anyone who has had some
experience in constructing
super-heterodvne receivers
can easily turn out a satis-
factory job. While a com-
plete schematic diagram is
given, it is used for refer-
ence only. It will enable the
constructor ta see how the
various circuits which com-
prise the entire set are con-
nected together to form the
receiving system.

Set construction is divided into the follow-
ing steps: First, chassis layout and mounting
of parts; Second, high voltage and filament
supply wiring; Third, oscillator and mixer
stages—wiring; Fourth, video 1. F. amplifier
wiring; Fifth, horizontal oscillator and ampli-
fier wiring; Sixth, vertical oscillator and am-

Receiver completed bul not installed in cabinet. (1)
L.V. power transformer; (2) L.V, choke: (3) H.V. rec-
tifier tube: (4) L.V. reclifier tube; (5) H.V. filter con-
denser: (25 mid-2500v.) (6) dual section L.V. filter
condenser (10-30mid, 15-80mid. 450 W.V.: (7} H.V.
power transformor: (8) mixer LLF.: (3) L.V. filter con-
denser (10-10-10-10 mid, 400 W.V.: (10) mica trimmers
182, 384 5&6): (11) sound sensitivity trimmer: (12)
sound LF. transformer: (13) 2nd v:deo I.F. trans-
former: (14) 3rd video LF. transformer; (15) 4th video
I.F. transformer.
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TELEVISION
SCHEMATIC

plifier wiring; Seventh, video detector and Each of the above steps will be illustrated
Syne Separator wiring; Eighth, sound L. F. and with a schematic and a pictorial diagram for
amplifier wiring. ease of construction. After the construction
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is completed, detailed align-

Y ——————s§"
= I

ment and installation proce- 7 — T
dure will be explained. ‘In i _grde -
addition to receiver construc- | s

tion, the making of a cabinet ,L“?__‘_.,g%ég

will be described, thereby A T "
giving the builder a com- ‘\“‘ & L;r,..
plete receiver, ready for in- - ’-1’.1___
stallation and operation in K_g.| Lo 'I- _
the home. Cost of construe- | % ! -
tion will vary with the parts % T — e

purchased. However, if judi-
cious use of surplus trans.
formers and parts is made,
the cost, exclusive of tubes, [
will be about 75 dollars. The .|
set will accommodate either

a 5 or 7 in. cathode ray tube.
A 5 in. tube gives the viewer o
about 15 sq' in. of viewing;

T
ot aui i} socwe? moLes
WAVE 1§ MOUNTING g
CINTERS AND § MOuNt'~e g S
noues . T "

the 7 in. tube increases this
viewing area to anproximate-
ly 25 sq. in. The 5 in. tube, a
5BP4, is available on the sur-

-+

NPAY

plus market for about $5.00.

4

Others have different color
screens, so only a 5BP4 should
be used. The 7 in. tube, a

TEP4, is not available on sur-
plus; it costs about $20.00. As
this article is being written a
new 10-in. tube is being per-
fected and will be available in
a short time. Direct replace-

ment of this new tube in the -

F——— T i — A —— 1, —
" - —

set with a few minor changes
will make this set give about
50 sq. in. of viewing surface.

The chassis is shown in

Fig. 1; front and rear aprons
are shown in Fig. 2. While
size of transformer holes

may valry somewhat with the HE
transformer chosen, the rest |
of the chassis is standard.

After layout has been made
on the chassis with a paper
template, all round holes
% in. dia. or larger are center-punched and
first drilled with a No. 27 drill, then drilled
with a 3 in. drill, and punched with a Green-
lee socket punch of the proper size. The one
elongated hole with % in. dia. ends may be
made following the same procedure bat mak-
ing hole on each end and removing remainder
in center with chisel and file. The square and
rectangular transformer holes are made by
drilling small holes around the square to be
punched and, after the center has dropped
out, using a file to even off the sides. Mount-
ing of parts is shown in Fig. 3.

When the chassis was first designed, hand
wound coils were used. After sleepless nights

FIG. 2

designing, adjusting and revamping these
coils (which performed fairly well when once
adjusted) it was decided that manufactured
coils and R. F, assembly would be easier to
use. There are several manufactured tele-
vision I. F. transformers and “front ends,”
which, when tried on this television set, proved
very satisfactory and rendered high fidelity
television reception.

In mounting parts particular attention
should be given to the position of the key-
way on each of the sockets. They are so posi-
tioned as to give the shortest possible leads.
The vertical and herizontal positioning con-
trols, which are located on the rear apron of
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Underneath view of the

chassis with all the com-

ponent parts installed and
connections completed.

the chassis (4th and
5th controls from the
left looking at the bot-
tom of the chassis), are
insulated from the
chassis by fiber wash-
ers. This is to protect
them from high voltage
short circuit which may
jump across the small
gap inside the control.
Grommets are used
wherever wires pass
through the chassis in
order to eliminate
wearing of the insula-
tion and consequent
short circuit. A liberal
use of insulated tie lugs
is highly recommend-
ed. These tie lugs

serve admirably to sup-
port resistors and offer
good insulation for

MATERIALS LIST — TELEVISION RECEIVER

1—chassis, drilled and purcked as per Fig. 1
1—5BP4 (5-in.) or 1 7EP4 (7-in.} catkode ray tube
15 octal sockats (ceramie)
1—11 prong Magnal socket
1—4 prong recessed socket
1—high voltage power transformar—

18C0-2500 volts—2 mi:liamperes

2.5 volts 11/; to 2 amperes:

6.3 volts 2 or more ampe:es

110-12C volt 60 cycle primary

1—low veltage power tran:{xmer—
700 volts 200 milliamperes
5.0 volis 3 amperes
*6.3 volts 9 amperes
110 vo!ts 60 cycle primary

1—8-10 henry 20D milliampere choke

1 set I. F. transiormers, peakirg coils and R. F. agsembly.
1—6” PM dynamic speaker with 6V6 output transformer
1—6' line cord with plug

1—10 henry 200 milliampere power supply choke
l—antenna ground connection sirip

l—terminal koard

1—4 point ingul-ted tie lug

24—2 point irsulated tie lugs

Rubber grommets

Resistors
1o or Y watt

2—100 ohms 4—5K ohms 7~100 K ohms

2—220 ohms 3—I10K ohms 3—250K ohms

3—500 ohms 1—25 K okms 7—S500K meg.

4—2.2K ohms 12—50K ohms 4—1 megohm

4—3K ohms 1—68K ohms 7—2 megohm
3—S5 megohm

*Ilf necessary use separate filament transformer for 9
ampere current.

Volume con rols (variable resistors)
1—500K ohm with switch
1—25K obm
2—i00X obm
5—' megohm
Condensess
Trimmers
3--%.30 mmf{. mica trimmers
4—5-40 manf. Ceramic trimmers
1—15 mmf. midget variable condenser

Mica fixed condensers—500 volts unless spscified
1—~22 mmi.

1—25 mmi,

1—50 mmf.

1—125 mmf.

1—240 mumdf.

2—500 mmf.

18— .006 mid.

4— 00] mid.

2—.003 mid. 2500 wolt working

Paper condensers (400 or 600 working volls unless
specifed)

4— .01 mid.

6— .1 mid.

1— .25 mid.

3— .1 mid. 2000 working volts

1— .25 mfd. 2500 working volts
Electrolytic condensers

1—10 mid. 25 working volts

1—four section 10 mid. 450 working volts
1—dual 10 mid. 450 working volts

Condensers of nigher working volt rating may be used
with no difference in performance. Do NOT substitute
condensers which vary more than 10% from the specified
capacity.
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high voltage distribu-

veay
CENTERING |1

tion points. The ter-

minal board situated
on the right hand side
of the chassis (bottom
view) serves as a sup-
port for resistors and
condensers.

Parts are mounted
and wired on terminal
strip (Fig. 3). For con-
venience of construc-
tion, terminals are
numbered. Along with
various power trans-
former color code:s
(these may vary with
the make of trans-
former purchased) each
transformer will have
a color code and a
drawing of the coils of
both antenna and oscil-
lator included in the
box in which it is pack-
aged. In the drawings,

HIGH AND LOW VOLTAGE POWER
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PICTQRIAL DIAGRAM
FIG. 4

Figures 3 and 3A, are pictor-
ial and schematic diagrams for
the power circuits. Because of
the high voltage in the cathode
ray tube circuits, special wire
having a high voltage insula-
tion must be used.

IWVARNING: The cathode ray
tube circuits are high wvoltage and
should never be tworked on when
the set is alive. These circuits
should never be tested cxcept by
resittance analysis when the sei is
turned off, Never place vour fin-
gers near any of these circuils
w'th the plug inserted in the wwall
or any otier socket,
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Don’t hurry the wiring. Work
carefully., Make each solder
joint as perfectly as you know
how. Remember, the more com-
plex the piece of equipment, the
more difficult to troubleshoot if
mistakes are made. Solder
joints with no excess solder and
no resin joints, and carefully
plan each wire in accordance
with the pictorial diagram. Re-
member, this receiver is the
result of considerable research
and it incorporates the latest
developments in the field of
television. If instructions are
followed explicitly, you will have
have a set that works well.

Wire of large diameter must
be used for the filament circuits
in order to carry the current.
This is especially important at
the beginning of the ‘“string” of
filaments where the tubes are fed
by the power transformer. A No. 14 stranded
wire, adequately insulated, is recommended
from tie lug No. 9 to the filaments of the 6N7
vertical oscillator, 6NS7 video detector,. 6N7
horizontal oscillator and 1852 (6AC7) 2nd video
1. F. The rest of the filaments may be wired
with No. 18 pushback hookup wire. Dress these
leads to the chassis and square them as shown
in the diagram.

The wiring to the .25-2500 volt filter con-
denser must be made with high voltage in-

WORIZONTAL OSCILLATOR AND AMPUIFIER CIRCUIT
PICTORIAL DIAGRAM

FIG. 6

203~ 0047
008 B0 v
-4 ™e

FIG. 6A

sulated wire as is the wiring to the focus con-
trol, horizontal and vertical positioning con-
trols, and all of the resistors and condensors
associated with the terminal board. This wire
may be purchased at most auto supply stores
and is known as high voltage Packard Cable.
The insulation is very heavy and prevents the
high voltage from jumping across and short-
ing to ground. Next section of receiver to be
wired is shown in Figs. 4 and 4A. The wiring
of the various components which go to make
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up this section demands extreme care as
the high frequency oscillator and R. F.

sections are the most difficult to get into -
operation. In this section particularly, &
short direct leads are necessary e

and all of

g 3
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oscillator tube and the associated
coils and band switch should be
made with solid wire of large
diameter (No.14 bus bar is recom-
mended). Heavy wiring in the
oscillator minimizes frequency
drift and stabilizes the oscillator
against mechanical vibration
which will tend to throw the re-
ceiver out of tune. The ground-
ing conrections which are made
to the chassis should come to one
point for each stage of the re-
ceiver. This is particularly im-
portant in the front end of the
receiver as there is a difference
in R. F. potential between dif-
ferent points on the chassis. The
band switch should be studied
carefully before any wiring is
done. At the present, three sta-
tions can be tuned by rotating
the switch. Provisions have been
made for a fourth. However the
tuning circuits have been omitted.
The extreme counterclockwise
position of the band switch will
tune either channels 1 or 2, the
next position will tune channels
3 or 4, and the next channels 5
or 6. The extreme clockwise posi-
tion is open for a possible addi-
tion at a later date.

Wiring the Video Amplifier

In wiring video amplifier (Figs.
5 and 5A) all grounds to each
stage should be made to a com-
mon point, The horizontal oscilla-
tor and amplifier which supply
the voltage to the horizontal de-
flecting plates of the cathode ray
tube comprise the next circuit to
consider. Pictorial and schematic
diagrams for this circuit are
Figs. 6 and 6A. Be sure to check
all values of resistors before in-
serting them into the circuit. A

the wiring to the 6J5 ¥
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difference of 209 plus

or minus the designated
value is permitted. If
the exact value rcsist-
ors are not available, a
close substitute may be
used. For example, 47K

may be substituted for
50K, ete.

Terminal strip T. S.
13 may offer some diffi-
culty to the constructor
as there are quite a
number of parts to be mounted on it. Follow
the pictorial diagram closely and make sure
that the solder connections are well made and
that there is no excess solder that can ground
the terminals. The vertical deflection circuits
(Fig. 7 and 7TA) are much the same length as
the horizontal circuits. The length of leads to
the cathode ray tube socket should be sufficient
to permit mounting tube socket above station
selector control, so that it will fit the cabinet
described later. Recommended length for these
leads is 15 in. above the top of the chassis.
When soldering to the pins of the cathode ray
tube socket, put a piece of insulated sleeving
on the wire before the connection is made.
Then slip this back over the conne~tion so as
‘v ~ompletel cover any bare motal that pro-
trudes arourd the connection point.

FIGS. 9 and 9A

Sound Section of
The Television Receiver

Figure 9 and 9A show the sound section of
receiver, which is tuned to a frequency on which
the viewer can receive the adjacent channel
which is used for the sound associated with the
picture. It may be necessary to shield the lead
from the plate of the 6AC7 (1852) sound 1. F.
amplifier to the sound I. F.
transformer. This will tend to
reduce annoying oscillation in
the sound circuit. The output
transformer for the speaker is
shown mounted on the chassis.
It may, however, be con-
veniently mounted on the
speaker. A 6 in. reproducer is
‘the speaker called for in the
materials list. If sufficient
cabinet space is available, a
larger unit may be incorpo-
rated in the set. The output
transformer must match the
output tube (6V6) to the voice
coil of the speaker which you
are using.

After wiring is complete
make a resistance analysis be-
fore attempting to put set into
operation. If such an analysis
is not made, the danger of

“RED V4
I\ lw:«)i,
\

SOUND AMPLIFIER
uTeUT ELLIgRAL DIAGRAM
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blowing out parts and tubes is great. If the con-
structor does not have a volt-ohmmeter available,
the local radio service man’s assistance can be

Adjusting the oscillator trimmer for channel 2 on the completely assembled

television receiver.
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enlisted for a small fee. Testing and alignment
of any television receiver will determine the
performance of the set. Use the resistance analy-
sis chart shown in Table A. All resistance meas-
urements shown on the chart are made by plac-
ing ohmmeter between designated points of
socket prongs to ground. Measurements are
made with all the controls at maximum posi-
tions (full clockwise). These readings may vary
plus or minus 20%. If readings obtained do not
agree with the ones in the chart, check back
thoroughly along circuit being tested. Do not
attempt to plug set into wall socket if readings
deviate appreciably from ones specified.

After a resistance analysis is made that agrees
with the one specified, a voltage analysis is in
order. All tubes except the 2X2 high voltage
rectifier should be inserted in their respective
sockets. CAUTION: Tape the lead to the cap
of the 2X2 and do mot attempt to make any
measurements in the high voltage circuits. Suf-
ficient voltage and current are present to be
LETHAL. If the resistance measurements are
correct, the voltage will be correct. Table B
gives a chart to follow for voltage analysis. The
readings were all taken on a 1000 ohm per volt
meter which is the usual one that a radio ex-
perimenter or radio service man has available.
When making these measurements the contrast
and volume controls are set at minimum. Per-
missible variation is 25% in these readings.
Should the variation be greater than this, make
a thorough check to determine the trouble.

Alignment of set is an important and detailed
matter and the job can be done with a signal
generator of the type usually used for radio re-
ceiver alignment. This generator should supply
a modulated signal at 8.25 megacycles and 12.75
megacycles. While it is desirable to have a high

13

Ghost images, probably due to raflections irom
surrounding buildings, can be cured by reoccient-
ing antenna.

frequency signal generator, it is not absolutely
necessary to have it to align the set properly.
Here again it may be necessary *o call upon the
local radio man for assistance as he has this
equipment and knows how to use it properly.
The first operation is to align the sound I. F.
section of the receiver to 8.25 megacycles. Set
the sigr.al generator to that frequency and turn
the modulation in the signal generator on. Then
remove 6J5 local oscillator in the set from its
socket. Now connect hot lead from signal gen-
erator to input grid of mixer tube [No. 4 pin of
the 6AC7/1852 mixer]. With volume control on
full, adjust screw that protrudes from sound
I. F. coil can for maximum output from speaker.
As screw is adjusted, sound wili increase in in-
tensity till a peak is reached; then sound will
decrease in intensity. Pass the peak and return
to it by reversing the direction of turning. In all

TELEVISON STATIONS IN THE UNITED STATES

Com- | Com- | Com-
Chan-| mence- |Chan— mence- |Chan- mence-
Call nel ment | Call nel | ment CaP nel | ment
City Letters | No. | Date City | Letters | No. | Date City l Letters | No. | Date
—_—— — — = S —_—— == S — |
Birmingham, Ala..| WBRC-TV| 4 [ CP* New Orleans, La. WDSU-TVn 6 |12°18/48 Columbus. Ohio. .| WLWC 3 cp*
Phoenix, Ariz... KTLX | 5 CP* New Orleans. . WRTV CP* Columbus. . .....| WTVN 6 3/49
Hollywood 28, Cal KNBH ] 4 1/49 Boston 34, Mass. | WMAR-TV| 2 |10,30/47 | Dayton R .| WLWD | 5 cP*
Hollywood 38. KTLA 5 | 9/42 Boston 34 WBZ-TV 4 5:29/48 | Oklahoma City, I Summar
Hollywood 28. .. .| KTSL | 2 112/23/31 | Waltham. WRTB 2 CcP* Okla. 1 wky-tv | 4 1949
Riverside } KARO lor6 CP* Detroit, Mich. WIBK-TV | 2 [10/24/48 | Tulsa R KOv8 | 6 CcP*
San Francisco. ..| KCPR CP* Detroit .. WI-TV 4 34,47 Portland, Oregon | KGWG 6 CP*
San Francisco. .| KPIX 5 | 12/1/48 | Lansing. . WIIM-TV | 6 cP* Portland . . . | KTVU |3 CP*
New Haven, Conn.. WNHC-TV| 6 / Myis.-St. Paul, | Lancaster, Penn. | WGAL- v, 4 3/49
Washington 5, | Minn. KSTP-TV | 5 | 4/23/48 | Philadeiphia . WFIL-TY | 6  9/13/€7
D.C. S| WNBW | 4 | 6/27/47 | Mpls.-St. Paul...| WTCN-TV 4 | CP* Philadelphia WPTZ t3 1939
Washingl.on. ...l WTTG ] l 5/45 Kansas City, Mo..i WDAF-TV 4 CP* Pittshburgh. ... .| WDTV 3 1/11/43
Jacksonville, Fla... WMBR-TV| 4 1,/50 St. Louis KSD-TV 5 I 2/8/47 | Memphis, Tenn...| WMCT l 4 CP*
Jacksonville. WIJAX-TV = 2 cP* Omaha, Nebr. WOW-TV | 6 | CP* Nashville WSM-TV | 4 1949
Jacksonville. . .. | WPDQ-TV| 6 CP* Omaha . .| KMA-TV 3 CP* Dallas, Texas. . .| KRLD-TV | 4 1949
Miami . .. . WTVJ | 4| cpx Trenton, N. J.. | 1 | CP* Forth Worth . WBAP-TV | 5 | 8/29/43
Atlanta, Ga. .| WAGA.TV| 5 | CP* Albuguerque,N.M| KOB-TV 4 1943 Houston, Tex.. KLEE-TV | 2 | 11/43
Atlanta_ .. ... .| WCON-TV| 2 CP* Buffalo 2, N. Y.. .| WBEN-TV| 4 | 514’48 | San Antonio KEYL | 5 cP*
Chicago 1, Hi... .| WBKB | 4 | 1/6/41 | New York City WABD 5 1910 San Antonio .| WOAI-TY | 4 cP*
Chicago. WNBQ 5 | 11/1/48 | Ne~ Yok City . | WCBS-TV | 2 | 5/5/4% | Sal Lake City, U.| KDYL-TV | 4 | 4,19,43
Peoria ..| WMBD-TV| 6 CcP* New York City. .| WNBT 4 | 7140 | Salt Lake City KSL-TV | 5 CcP*
Rock Island. .. .| WHBF-TV| 4 CP* Rochester | WHTM | 6 | CP* Norfolk, Va. WTAR-TV! 4 [
Indianapolis, Ind... WFBM-TV 6 3/49 Schenectady WRGB 4 | 1939 Richmond . WTVR 6 | 4/22/43
Indianapolis 9 wuTVvV 3 | Spring, | Syracuse. qi WSYR-TV| 5 cp~ Seattle, Wash. KRSC-TV 5 11/25/4y
1949 Charlotte, N. C.. .| WBT-TV 3 CP* Huntington,W.Va,| WSAZ-T\ ' 5 CP*
Smas. lov{rai . wgg'l_’r\(l | ; 13;9* g:ncu;nalu Ohio.. wng 4  2.9/48 | Milwaukes, Wis..| WTMJ-TV' 3 | 123 4;
avenport, lowa.. - [ eveland . . . . EW 5 [12.17/47
Louisville, Ky. .| WAVE-TV' 5 112448 | Cleveland. . WNBK 4 11031748 | B Gmarmion Permit 2"
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Wiring the oscilledor circuit, a step which is com.
pPleted during the origing! construction of the tele-
visicn receiver.

alignment, do not use an ordinary screw driver
as this will add capacity to the circuit and throw
the alignment off. A piece of bakelite rod ground
down to simulate a screw driver will do the trick
quite well. The final operation in aligning the
sound I. F. is to adjust the Ceramican sound sen-
ditivity trimmer for maximum output. This
trimmer is located next to the sound I. F. coil.

Note that the sound I. F. ahignment was ac-
complished with 2X2 rectifier and cathode ray
tube out of their sockets. Do not take the cath-
ode ray tube from the container in which it is
packed until you have reached this point. This
tube has a large surface area and the danger of
breakage and implosion is great. Handle cathode
ray tube with extreme care and do not allow it
to be jarred or struck with anything. After re-
moving it from the packing box cut the top and
bottom of the packing box off with a knife. Slip
the tube back into the box. This will act as a
sleeve for the tube and prevent possible acci-
dents. Connect the magnal socket to the tube
and insert the 2X2 rectifier into its socket. The
set is now ready for further alignment.

As the set is turned on the raster should ap-
pear on the face of the cathode ray tube. This
raster is a white oblong and can be adjusted as
to size and position. At this point test the va-
rious controls that affect the raster. By adjusting’
horizontal height control, size of raster is varied
horizontally. Size is set so that four corners of
oblong just touch circumference of tube. The
vertical height control is adjusted in a similar
manner but affects the vertical height of the
raster. The positioning controls are now rotated.
These controls tend to center the raster both
vertically and horizontally. Should an¥ of these
controls not operate properly, a thorough check
of the circuits associated with them should be
made.

The next operation is to align the video I. F.
Set the signal generator to 12.75 megacycles and
leave the modulation on. Leave the output leads
from the generator connected to the same point
as they were for aligning the sound I. F. Now
adjust the screws on the several video I. F. trans-
formers for maximum

TABLE A, RESISTANCE ANALYSIS CHART

peak. This may be de-
termined by appearance

Tube Function 1 2 3 4 5 6 7 8 of pattern on cathode
6J5  oscillator ] 07 8K — 50 — 0 0 ray tube. Heavy black
8AC7/ mixer 0 0 0 5K 500 150K 0 60K and white lines will ap-
1852 ] pear across the face of
BACT/ It video 1 F. 0 0 0 2K 100 100K 0 60K the tube. As the screws
s§c7/ 2nd video .. F. ¢ 0 0 2K 100 100K 0 60K i;eh;:‘f;eﬁag]‘(e“’;::‘f,ﬁﬁ
1852 .
69%7/ 3rd video . F. 0 0 0 2K 220 100K 0 60K decreafsehanld the dﬁﬁgl-
1 tion of the lines wi e-
(}5?5:327/ sound I. F. 0 0 0 2K 220 100K 0 60K come greater. The black
lines will become blacker

2397 vi%eo detet‘:}f(;r 3K 3K 0 3K 70K 1K 0 0 and the white line more

video amplifier sync. T

sepa-atcr 0 0 9K lmeg 2meg 55K 0 0 :]rilllr::gt. tV}V}I;zne pli:): ::,Iy

BN7  vertical oscillator 0 0 250K 3meg 700K 1Imeg O 500 blgk horizontal li y
6N7_ horizontal osdillatcr 0 0 190K 110K 80K 500K ( 500 P'ack horizontal lines
6SN7 horizontal amplifier ~ 2mez 100K 0 2meg 100K 0 0 0 will appear across the
6SN7 vertical amplifier 700K 100K 3K 2meg 100K 1K 0 0 face of the tube. As the
63Q7 sound detector 0 5meg 0 600K 600K 200K O 0 resonant point is passed
6V6  sound output 0 0 50K 50K 1Imeg 500K 0 500 the number of black
5U4G IQW voitage rectifi_:er — 50K — 40 — 40 -~ 50K lines will increase and
2X2  high voltage tectifier bmeg  — —  bmeg (top cap 250K) the lines will become

A.l resistance measurements are between Jesignated socket prong and ground. Vol
ume and contrast controls are at moximum (full clockwise). (K = 1000.)

lighter in shade. At reso-
nance the fewest num-

ber of dark horizontal

SR
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bars will be seen. If the
pattern indicated above
cannot be obtained with

TABLE B. VOLTAGE ANALYSIS

the signal generator con- BL;’E _ mﬂ:"‘ftig"— R S ']%3 4 __g__s_ _7—80

nected to the mixer grid oscillator - - - Tan

as indicated in the pre- ?9527/ mixer - - 0 0 0 M0 - 35

vious sentence, proceed  gac7/ gt video I. F. - = 0 0 8 310 0 3%

as follows: 1852

A. Connect signal gener-  gAC7/ 2nd video L. F. = = 0 0 8 310 - 35
ator lead to grid of 1852
3rd video I. F. tube  6AC7/ 3rd video 1. F. — — 0 0 3 195 300
[No, 4 pin on the (G iteo detect 0 0 10
6ACT/1852]. Adjust video detector - —% —% - -
serew on 4th video 1.  SACT/ sound I.F - = 0 0 3 18 - 280
F. tFansfornl]{er for  6N7  video amp sync. = = 38 —-v —v 280 - —
maximum peak as In-  gN7  yert. osc. — = 45 0 —4 20 - 2
dicated above. 6N7_ horiz. osc. - = 30 0 v 5 - 2

B. Move signal generator ~ 6SN7 vert. amp. 0 185 8 N/ 160 5 - —
lead to grid of 2nd  6SN7 horiz. amf. -2 130 0 -2 165 0 - -
video 1. F. tube and  6SQ7 sound det. 0 -1 0 —1 -1 115 - —
adjust 3rd video I F. 66  sound outout amp. — — 300 310 o - - 6

B. positive voltage 340 volts. All measurements made with a 1000 ohm per volt meter
between ground and indicated socket pins, with Contrast and Volume Controls at
minimum. No more than 259% variation in voltage readings is permissible. Greater
variation than this indicates trouble in circuit.

transformer in the

same manner.

C. Move signal generator
lead to grid of 1st
video I. F. tube and
adjust 2nd video 1. F. transformer as above.

D. Move signal generator lead to grid cf mixer
tube and repeat the whole alignment proce-
dure as outlined at the beginning.

As the signal generator is moved from stage to
stage as indicated in progressing from stzps A to
D, a substantial increase in signal strengtn should
be noted. A loss of signal or a decrease in signal
strength between any two of these steps indicates
a defect in that particular stage. All of the above
adjustments are made with the contrast control
in maximum position (full clockwise).

The set is now ready for front end alignment.
This alignment will depend upon the stations
available in the particular area in which the set
is tested. Consult the local newspapers for the
television stations that are broadcasting in your
area. The frequency channels will be indicated
along with the programs listed. Table A gives a
few of the stations that are at present operating

Vertical size control is incorrectly set.

in large metropolitan areas.

This list is by nc means complete and addi-
tions are constantly being made to the stations
on the air.

In aligning the oscillator the 6J5 tube is now
replaced in its socket. An antenna is now con-
nected to the receiver. The type of antenna and
the installation of the receiver will be described
later. Set the band switch in No. 3 position. Set
sound sensitivity control to half maximum posi-
tion. Now adjust the No. 3 oscillator trimmer
until a picture is obtained on the highest number
channel. If the sound does not come in at the
same time, the trimmer must be readjusted.
When properly tuned, picture and sound come in
simultaneously. Adjust No. 3 antenna trimmer
for maximum sourd and maximum picture. It
may be necessary to reduce the sensitivity of
the total receiver by turning the contrast control

Horizontal hold coatrol incorrectly set.
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Pattern is out of focus.

counterclockwise. Now proceea to No. 2 position
on the switch and repeat the above procedure.
The No. 1 band may now he adjusted in a like
manner. The alignment procedure just described
will give the strongest, but nat the clearest pic-
ture. The previously described procedure should
be used as a preliminary step to see that all parts
and circuits of the receiver are in proper work-
ing order.

In order to obtain a high quality picture from a
television set it is necessary that the I. F. ampli-
fier pass a wide band of frequencies and that all
these frequencies be amplified equally. The coils
incorporated must be stagger-tuned in order for
this wide band of frequencies to be passed. The
following procedure can be used to give best
results:

A. Set the signal generator 10 9 megacycles
with modulation on. Connect generator
lead to 3rd video I. F. grid (pin No. 4) and
adjust 4th video I. F. screw for maximum
peak as indicated by darkest and fewest
number of horizontal black bars.

B. Set signal generator to 11 megacycles and
connect generator lead to 2nd videa I. F.
grid. Adjust 3rd video 1. F. transformer
screw for maximum. Do not readjust 4th
video I. F. transformer.

C. Set signal generator to 10 megacycles and
connect generator lead to 1st video I. F.
grid. Adjust 2nd video I. F. transformer
screw for maximum. Do not touch any of
the former adjustments.

D. Set signal generator to 12.25 megacycles
and connect generator lead to mixer grid.
Adjust mixer transformer screw for maxi-
mum.

This completes the I. F. alignment. In making
these adjustments there may seem to be no gain
as you proceed from one stage to another. Some
of the gain has to be sacrificed in order that band
width and high fidelity pictures may result. The
reception of television signals on this or any
other teleset depends on type of antenna used
and adjustment of that antenna. A good outdoor
antenna placed well above any surrounding roof
tops is an essential item for good results from
your television set. There are many good tele-
vision antennas on the market that will perform
well with the receiver described. Bear in mind
that the television antenna as well as the set is
tuned. This tuning is accomplished by varying
the length on the antenna elements themselves.
The antenna is then set for one station only. The
maximum signal strength will be received from
that station and, while other stations will be re-

Vertical hold control incorrectly set,

—
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and is easily adjusted. Recently, several manu-
facturers have announced a type of lead-in wire
for television which replaces the former coaxial
cable which was very expensive. This wire is
known as Twin Lead and is manufactured by
American Phenolic Corp. and Federal Telephone
and Telegraph Co. It comes in various imped-
ances. For our use, 300 ohm twin-lead must be
purchased. The cost per 100 ft. is under $3.00 and
100 feet is usually sufficient for the average in-
stallation. Both the antenna proper and the
down-lead are made from this wire. The antenna
consists of a piece of twin lead cut to slightly

less than 1% wave-

length. The actual

formula for deter-

- “T;g‘n;)‘ ’{ mining the length of
the antenna is:

1 [, The length in feet

300 ouM/ BowN is equal to 455 di-

PhEis” tEne vided by the fre-

quency in mega-
cycles.

For channel 4, the length of the antenna would
be 6-ft. 21> in. For channel 5, the length would
be 5-ft. 9 in. Ends of antenna are bared and
connected together. The down lead, which may
be of any convenient length, is connected by cut-
ting one of the conductors at the exact center
point of the antenna and connecting the lead to
the two cut ends. This forms a folded dipole
type of antenna and is very efficient for reception
of television signals. A convenient mounting can
be made by cutting a piece of 1 x 2 in. firring
strip and mounting a standoff insulator at each
Insufficient contrast—advance contrast zontrol. end. Attach the ends of the antenna to the
standoff insulator. Mount this antenna as high
as is possible. To orient it with respect to the
station it will be necessary to have an observer
at the television set to determine the best posi-
tion of the antenna, as it is rotated from the roof
position. Once the best all around reception is
determined, the antenna should be fastened per-
manently into position. It should be so fastened
that it will not be blown down by strong winds
nor moved out of its correct orientation.

Horizental size control incorrectly set.

ceived, they will not give as good a picture as
the one to which the antenna is tuned. Also, the
television antenna is very directional and must
face broadside 90° to the direction of the station.
Many manufactured antennas come equipped
with reflectors which tend to intensify the signal
and eliminate pickup from the rear of the an-
tenna.

The antenna shown and described here is sim- .
ple and effective. It offers good signal pickup Vertical control incorrectly set,
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Pictures showing the correct adjustments to be
made by the various controls of the receiver are
included for your guidance. And there’s your
television receiver, ready for its cabinet.

In designing a cabinet for this set, considera-
tion was given to two factors; first, that it should
be pleasing to the eye, and second, that it should
not be too difficult to construct, and finish. Ply-
wood rather than solid wood is suggested. Ma-
hogany or walnut is most appropriate. Naturally
the solid sections, like the rounded corners and
moldings, should match the wood used for the
panels, sides and top.

The rounded corners on the front of the cabi-
net give the cabinet an appearance of massive-
ness. This effect can be easily produced by fol-
lowing these simple instructions. Cut the sides
to dimensions, allowing 3z in. along the width
for the rabbet. Cut the rabbets on your circular
saw, shaper or drill press. The rabbet and tongue
produced will later be inserted in the grooves
to be cut along the edge of the corners.

Procure 1% in. square stock and cut to length.
Then cut a groove along one edge in order to
permit tongue of rabbetted sides to fit in snugly

Fig. 2. Rear view of cabinet showing construction
details, rear bracket support, and tube support.

LIST OF MATERIALS
Television Cabinet
.

No.
Pcs. Description Thickness Width Length
2 Sides (Plywood) .......... 3% 17V, 16
1 Bottom (Plywood) ......... Yy 17V, 1954
2 Topl & R (Paywooz). ..... g 4, 19

1 Center Top (Flywosz.). .... 3g 107 19

2 Top Sides (P.ywocd; ... Sg 1V 19

2 Corners ... ....... .. .13, 13, 163,
1 Re-enforcement brackai.... 3¢ 3 1954
1 Tube support .... . ....... s 7 10V,
1 Molding V4 round ........ 34 1 84
1 Molding 2 rouna . ...... LA Vo 50
16 Corner Blocks ............ Ya 34 2V

Note: All dimensions given in inches,

(Fig. 4). Apply glue to the groove anda tongue
and glue the members together, using clamps for
pressure. When the glue has set sufficiently, draw
a 1% in. arc at each end of the square stock. In
doing this make certain that the scribed arc is on
the outside of the square, flush with the side.
These arcs now will serve as guide lines. Proceed
to shape the corners by planing them to the guide
lines on either end of the squares. The contour
of the corners should coincide with the arcs
drawn. Now sand these down smooth. The cor-
ners should now be flush to the sides to which
they were glued (Fig. 5).

As can be seen from the photograph the top
consists of five pieces, which when assembled will

3

Fig. 4. Shown above is type of joint used in fasten-
ing corner to side, and method of gluing members.

A ¥

Fig. 5. Photo shows method used in shaping rounded
corners of cabinet.

produce the effect noted (Fig. 3). Of course, mak-
ing a top of this nature requires careful study
and planning, for not only do we desire the par-
ticular shape, but we also desire the top to be
strong enough to permit handling, etc. There-
fore, a series of simple joints has been used to
permit the members to be fastened together
without nails or screws. Cut the various mem-
bers as noted. Make certain that allowance is
made for the joints in question. A power saw is
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.

Fig. 3. Photo shows various sections which make up tcp of cabinet,
types of joints used, and method used in assembling top.

Use * in. plywood for the base
piece. Cut it to size and then make
square cuts at each front corner so
that square side of rounded corners
will fit snugly.

The front panel of the cabinet is
included with the television kit. This
should be remodeled slightly to re-
semble the front panel in Fig. 1.
Top of panel is cut so the top will fit
over it accurately as noted in the
drawing. This is done by tracing the
top shape on the front panel and
then cutting to traced lines. After
this has been done cut a strip of half
round molding to form a frame
around the speaker cloth which will
be attached later.

The five main pieces are now ready
for assembling. Check all dimensions
before gluing; trial fit pieces to-
gether, and make any modifications
necessary.

Apply glue to edges of base piece;
then nail (use 14 in. finishing nails)
sides to it. Set nails below the sur-

K
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face. Insert front panel so it rests
against edges of the rounded corners.
Glue and screw the panel to the
pieces mentioned. Front should now
aid in the support of the sides. Now
check the sides for squareness and if
square, glue corner blocks at corner
formed by sides and bottom. These
will reinforce the various joints
made.

Next fasten top to case. There are

several methods which can be used

for this purpose. 1. Cut a rabbet
along the edges of the top equal to
the thickness of the sides used, and
then glue rabbetted edges to the top
of the sides. 2. Glue % in. strips
along the top edges of sides; then
fasten to top by gluing it to these
strips and the sides. 3. Simply glue
the top to edges of sides and nail in

- Pl

Iy place; then glue corner blocks to the
joints made. Any of these methods

best suited for cut:ing these rabbets and dadoes.
In cutting these joints make certain they fit ac-
curately. Forcing the members together will
cause splintering and damaging of the pieces.
Cutting so that the members fit too loosely will
result in poorly glued joints which in turn will
be weak.

When all the joints have been cut, fit various
members together and if fit is good, apply glue to
joints. Handscrews should be used to apply nec-
essary pressure while glue is setting. Do not per-
mit glue to set befcre muking certain members
are in line and corners are square. After glue
has properly set, clean off excess glue and sond-
paper the top.

can be used; any of them will prove
sufficiently strong to hold cabinet together. All
that is essential is, that the joint made is well
fitted and reinforcing corner blocks are added
for additional strength. Make certain however,
that case with top fastened is square. An excel-
lent method for checking squareness is to meas-
ure diagonals; if they are equal case is square.
If not, apply pressure to the longer diagonal to
equalize the distance between the corners.

For additional strength and support to top and
sides, cut a rear support from 3 in. plywood (No.
1 in the drawing). Glue and screw this support
to rear of sides and top. If necessary use hand-
screws to apply pressure in securing this support
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to the top. This is a Very important member of
the cabinet. Strength of the cabinet depends
upon this piece fitting. g

The front of the cabinet is embellished with an
elongated quarter round molding. This gives the
cabinet an appearance of depth. Any type of
ready made molding could be used for this pur-
pose, provided it measures % x1in. It can also
be shaped by hand to match drawing. Cut mitres
for the corners so that the 1 in. side rests against
front. Be sure that the 45° mitre cuts are accu-
rately made; this is important especially when
cutting pieces for the top section. As each piece
of molding is measured, cut and fit into appro-
priate section. Fit all pieces of molding before
gluing them in place. Glue and toe nail each
piece of molding to sides, bottom, and top. Set
nails in and fill in nail holes.

This operation completes the assembling of the
entire cabinet. All that remains prior to finishing
operations, is to sand surfaces carefully, remove
any scratches or blemishes, fill in holes and clean
thoroughly.

Finishing the Cabinet

The finish will depend upon the type of wood
used in the cabinet. If mahogany was used then

the cabinet should be stained in one of the many
shades of mahogany; if walnut was used then a
walnut stain should be used. If gum was used,
any shade and color of stain can be used. The
operation in staining is the same in each case.
Water stain is preferable because of its deep
penetrating qualities, and because there is no
fading of color with the lapse of time. Ask for
aniline (color) soluble in water. Oil stain may
be used, but it lacks many of the qualities noted.
Assuming that water stain is used, sponge the
surface first, then allow it to dry for about four
hours. Sand sponged surface with #6/0 garnet
finishing paper. This sanding will remove the
grain which the water has raised. Brush off dust

thoroughly and then apply the water stain.

Apply stain to the surface with a stiff bristle
brush, brushing evenly with the grain. There is
no need to wipe off stain if it is brushed on
evenly. Do not go over a surface that has already
been stained, as this will leave unsightly lap
marks which cannot be removed. Allow at least
twelve hours drying time before applying next
coat.

The open grain of the wood should be filled
before shellac or varnish is applied. Pores can
be filled by applying paste filler to surface. A
pint of paste filler should be sufficient. Make
certain that color matches color of stain used.
Thin filler with benzine or turpentine to the con-
sistency of heavy cream; then apply evenly to
outside surface of cabinet. Within a short time
filler will become uniformly dull. Then use bur-
lap or sea grass to wipe off excess filler, rubbing
across the grain. When excess has been removed,
clean surface thoroughly with a clean rag, wip-
ing with the grain. Make sure that all of the
filler is removed from the surface. Filler re-
maining must be imbedded in the pores of the
wood, or gray unsightly marks will appear later
where filler was not properly removed.

Again allow at least twelve hours of drying
time. When this period of time has elapsed brush
on a ccat of five pound cut shellac which has
been diluted with alcohol about half and half.
This coat should be sprayed or brushed on evenly
and with the grain. Wait at least three or four
hours before applying next coat. Sand previous
coat with #6/0 garnet paper before applying new
coat. Three or four coats of varnish or shellac
should be applied. If varnish is used, obtain a
good quality rubbing varnish. Do not thin it
down. Cabinet and room must be dust-free and
clean. Use a two inch oxhair double chisel type
of brush if it is obtainable. Allow at least 12
hours drying time between coats.

Allow ample time for final coat to dry before
proceeding with the rubbing operation. If var-
nish has been used, 24 hours should elapse before
this operation is begun. When shellac or lacquer
is used, 12 hours should be ample time.

Rubbing and polishing are the last steps in the
process. Rubbing the surface implies the wear-
ing away of material. Rubbing will wear away
the brush marks and other imperfections which
have developed on the finished surface. It will
produce a smooth satin-finish surface. This can
be accomplished rather easily and at very little
cost. Obtain some 2/0 powdered pumice stone, a
lubricant like crude oil, a piece of rubbing felt
or burlap about 3 x 4 in. in size, and some fine
powdered rotten stone. Place oil in a shallow
platter, pumice and rotten stone in little piles.
Soak the felt pad in the oil, then pick up some
pumice with it. With the pad now saturated with
oil and pumice begin rubbing the sides. Rubbing
action should consist of full, even, straight strokes
along the grain. Never rub in a circular motion
as this will produce circular scratches on the
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surface. After rubbing in this fashion for awhile
remove grime by rubbing it off along the grain
with a clean cloth. Surface should look satiny
and smooth. If brush marks are still visible, con-
tinue to rub in the same manner. Avoid over-
rubbing; you might wear away all the finish on
the surface. Proceed to rub entire cabinet in this
fashion. Remove all grime and clean thoroughly.

High Gloss Finish

The rubbed cabinet now has a semi-gloss,
smooth appearance. Some craftsmen prefer a fin-
ish of this type. Others desire a higher gloss. This
can be obtained by repeating the process already
performed; in this case instead of using pumice,
use a clean felt pad and rotten stone as the
abrasive. The action of fine powdered rotten
stone will produce a fine high gloss finish. Resi-
due should be cleaned off with a soft cheesecloth.
Another way of producing a gloss is to apply a
coat of rubbing wax to the surface. Allow to dry
for about 20 minutes and then rub briskly with a
soft cheesecloth. As mentioned previously, a
piece of half round molding is to be nailed
around the speaker cloth. Before it can be fas-
tened, speaker cloth should be secured in place.
Get a piece of ordinary, stiff cardboard and cut
a hole in it for the speaker. Apply glue to this
and stretch speaker cloth evenly over it. Tack
it on the front of the cabinet; then frame with
the molding already prepared. Punch holes
through this to permit the various dial rods to
go through.

Making the Bracket

Before installing set into cabinet a bracket
should be made (No. 2 in the drawing). This
should be prepared in advance so cathode tube
can be supported when set is inserted. Fasten
upper part of the bracket by gluing it against
the underside of the top. A screw on each end
will help in keeping it in place. Insert set, and
permit dial rods to go through prepared openings
on front panel. Fasten on dial knobs. Attach
wire to cathode tube and permit the front to rest
on support provided with the front panel.

Hold tube in place by fastening rest of bracket
to section already installed. Make certain open-
ing for throat of the tube is wide enough. Do
not fasten this section unless you are certain of
this. You take the risk of breaking the tube if
undue strain is used.

Finally fasten a % x 34 in. strip to base of
cabinet at end of set. This will help in keeping
set firm in cabinet.

‘ ® Craft prints in enlarged size for building television
receivers are available at $1.00 a set. Address Craft
Print Dept.. SCIENCE AND MECHANICS, 450 East Ohio
Street, Chicago 11, Iflinois. 1f you would like to have
a copy of our special Service Bulletin giving recom-
mended sources of supply for parts to build television
receivers, just send a 3c stamp for Bulletin 1048,
Address: Readers’ Service Bureau, ScIENCE .ND Me-
CHANICS, 450 East Ohio Street, Chicago 11, 1il.
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Get ALLIED’S

RADIO BUILDERS’
BUYING GuiDE!

Evoryfhing You Need
from the Leading
Radio Kis Suppliers

Heud;judrters for Builders & Experimenters

For more than 20 years, Radio Builders and Experi-
menters have turned to ALLIED—the World’s Larg-
est Radic Supply House—for the equipment and
help they need in radio construction. You'll find
everything you need in ALLIED'S great catalog—
thousands of parts, tubes, tools, kits, books, diagrams
—all at lowest money-saving prices!

WE CAN SUPPLY all parts for constructing any of the
radio_kits and units described here, as well as parts for
building any radio circuit described in any other publi-
cation. Write to our Kit Division for complete parts lists
and money-saving prices.

— ALLIED’S RADIO KIT SPECIALS —

o
' 3

LOW-COST SUPERHET “RANGER"
Complete with Plastic Cabinet,
Loop Antenna, and Tubes
The first ultra-modern $ tube
w ' AC-DC Superhet kit at so low a
price! Tunes $50-1600 kc.; built-
in antenna; 5 PM dynamic
speaker, handsome walnut plas.
tic cabinet. Easy to assemble. Complete with tubes and
instructions, less wire and solder. Shpg. wt., 7! Ibs.
No. 83-275. Onlv..ooooviviiiiiiniiiiiienienns $15.50

‘“‘OCEAN HOPPER’’ KIT
Famous, easy-to-build 2-tube
matvel! All-wave coverage from
9.5-550 meters with plug-in type
coils. Amazingly sensitive and
powerful—literally an ‘Ocean
Hopper”inperformance. Foruse
with PM speakeror headphones.
Has electrical bandspread as well as main tuning con-
trol. Complete with tubes, coils and instructions, less
wire and solder. Shpg. wt., 8 Ibs.
@AE70000000000000000 6000000000 0600000330000000 $18.35

FAMOUS RAOIO LAB KIT
10 RADIO KITS IN 1!
Here's a great Experimenter’s
Kit. With it, you can build a
broadcast receiver, phono am-
plifier, phono oscillator, signal
tracer, electronic timer, code
practice set, home broadcaster,
electronic switch, etc. Instructive, fascinating, easy con-
struction, Complete with all necessary parts, tubes and
12.page manual, less wire and solder. Shpg. wt., 10 lbs.
Only . e e ... $13.75

OTHER POPULAR LOW-COST ALLIED KITS

83-309. 2-Tube Battery "DX-ER™, with tubes.. .

83-221. TRF Broadcast Tuner, with tubes..........

83.222. 1) Wartt Hi-Fidelity Amplifier, with tubes. ..
(All prices shown are net FOB Chicago)

WRITE TODAY FGR FREE 180-PAGE CATALOG!

ALLIED RADIO CORP.

833 W. Jackson Blvd., Dept. 3-Z-9 Chicago 7, lllinois
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Pee wee code practice set is overshadowed by transmitting key at right.
Complete outfit will fit in cigar box.

To join the 70,000 "hams' and "get on the air," you
must be able to send and receive code. This set makes

code practice fun!

By THOMAS A. BLANCHARD

Electronics Engineer

ERE is a simple audio-tone code oscillator
H with which you can master code trans-

mission. If you want to get on the air
with your own amateur station, the Federal Com-
munications Commission requires that you be
able to send and receive 13 words a minute in
International Morse Code.

The tones of this oscillator are made variable
by the high resistance potentiometer in the grid
circuit of the 1T4 oscillator tube. Thus you can
simulate the exact sound of a CW (continuous
wave) transmitter as it would be heard on a
shortwave receiver. This oscillator consists of a

MATERIALS LIST—PEE WEE OSCILLATOR

214 x 2% x 1”7 chassis (form from 212 x 415"
piece of aluminum, steel, etc.)

Audio output transformer with C.T. Primary
impedance from 5,000 to 25,000 ohms.

2 megohm potentiometer

250 mmi{, mica condenser (capacitor}

7 pin miniature socket (Amphenol type 147-
500)

1 Single pole, single throw toggle switch

2 Phone tip jacks

1 Key Jack \
1 Dial plate {(optional)

1 Bar pointer knob

1 115 volt A battery (flashlight cell)

1

1

Mi

- s M e

221, or 30 volt B battery
1T4 miniature pentode tube
isc. hook-up wire and hardware

Clcseup view of chassis: (A) transformer; (B)
potentiometer; (C) 1T4 tube; (D) 250 mmf. con-
denser; (E) tone adjustment knob; (F) tip jacks.

ﬂee Wee @daﬂafaa

MAKES CODE PRACTICE EASY

few inexpensive and easily
obtained components. Be-
cause it is battery powered,
it is completely portable
and may be packed along
with key and headphones
in a cigar box. The small
current drawn by the mini-
ature 1T4 pentode tube’s
filament permits a regular
flashlight cell to furnish the
A battery voltage. A small
221 or 30 volt B battery
will last for months.

The oscillator shown here
was assembled on a 212 in.
square, 1 in. high metal
chassis. But the compo-
nents may be wired up on
a wood base, inside a metal
box, etc. if you prefer. Sim-
ply follow simplified pic-
ture wiring plan after parts have been mounted.
The iron core oscillator coil is provided by a
standard “push-pull” midget radio output trans-
former, the type used to drive PM speakers. The
low impedance voice coil secondary is not used.
The primary high impedance side is center-
tapped. The resistance may be any value from
5 to 25 thousand ohms. A % in. hole is provided
in the front right corner of the chassis for the
7 pin miniature tube socket. Drill a 3 in. hole
in center of front chassis apron for key jack.
Drill two 33 in. holes in rear apron for phione tip
jacks. Make sure you provide insulation between

o AP

.




TABLE A—INTERNATIONAL MORSE CODE |
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SCHEMATIC - CODE PRACTICE SET
BILOLS BOTTOM VIEW
2 MEG POT A~ ”4, SOCKET
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W= u—. auDIO outouT N/
. | [} — TRANSFORMER
| “I T ON -OFF
(=l Sl SWITCH BT
= 1 JACK
PICTORIAL WIRING PLAN
B- A Asilv Be224v

jacks and chassis when mounting.

Mount the 2 megohm potentiometer on a
bracket which also supports the dial plate. This
bracket may be purchased or fashioned from a
strip of aluminum, etc. Because dimensions of
components will vary, obtain parts first, so
mounting holes may be drilled to fit.

Because the code practice set is battery pow-
cred, even a homemade transmitting key can be
used without danger of shock. Or, you can buy
the type shown here. The transmitting key is in
series with tha plate supply and phones, and acts
as a momentary switch producing oscillazion in
headphones when key is closed. You can there-
fore insert an additional key and set of phanes in
series with the original for two-way code practice.
When receiving, hold your key closed to estab-
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Bottom view of oscillator: (F) phone tip jacks: (G)
tube socket; (H) key jack.

lish a circuit for the other operator. Likewise,
his key must be held closed when you are trans-
mitting. If key has a shorting switch on the
base it is unnecessary to hold key down while
your partner is sending.

As many as five or six sets of phones and keys
may be placed in series for group code practice.
However, for this use it may be necessary to in-
crease B battery voltage to 45 or 90 volts. For
solo use, use headphones with a resistance of
about 2000 ohms. Use two pzirs of 1000 ohm
headsets if you practice with a friend. Where a
group is involved, war surplus headphones with
250 to 500 ohm magnets are ideal and economical.
For fufure reference and study, save the code
chart which accompanies this article (Table A).

Rapid Connectors for Experimenting
® Make connectors for radio and electrical ex-
perimenting by tightly wrapping about 15 turns
of stiff copper wire around a pencil to form a
spring. Straight end of coil is fastened in bind-
ing post; additional wires can be slipped into
coil and pulled out again quickly. Phosphor-

bronze wire makes the best springs but a stiff
grade copper wire is satisfactory. Separate spi-
rals by a slight pull and slip other wire into
place, making a secure electrical contact which

vwill not easily loosen during tests.—ARTHUR
TRAUFFER.
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Turn the dial and tane in a station. Toy
phone contains battery powered set.

RADIO EXPERIMENTER

Dial a Tune RADIO

Try converting a plastic playphone into a real
battery-powered radio

By THOMAS A. BLANCHARD

that really works. The phone is the two-third scale plas-

tic toy model carried by most toy and variety stores. To
convert the playphone into a radio, first disassemble, Re-
move fiberboard cover on the base by applying a hot soldering
iron to each plastic swage (rivet), then lifting up the fiber-
board. Heat melts swaged studs instantly. Dial and ratchet
are attached to inside of phone base with a drive screw. Each
drive screw resembles a steel rivet, but comes off easily if
you grasp head with pliers and twist to left.

Rivet flare securing finger stop to phone base may be cut
off by reaming with a % in. twist drill. Then pull off finger
stop. Remove dial and return spring from phone base. Dis-
card everything but dial and fingerstop. Note molded stop
on back of dial as well as on phone base which allows dial to
make but a single revolution. Remove stop from phone base
by grinding off or cutting away with razor blade or knife.
Stop is removed so dial serves to tune radio. It takes
three complete dial revolutions to tune from minimum to
maximum capacity with the 250 mm{. compression type con-
denser.

At a point 24 in. horizontally across dial from small hole
where finger stop was located, drill a hole large enough to
clear a No. 4-40 machine screw. Enlarge

N e NY youngster will welcome this novel telephone radio

P ——
finger stop hole to accept a No. 4-40, too.
Complete work on base by drilling or
ANTENNA - 3 « »
reaming a 3 or 1% in. hole for the “on-off
switch. Size of hole will depend on make
MMF of switch. We used an inexpensive rotary
COlL TUBE switch as sold in 10-cent stores. Switch
mounts in recess behind the handset cradle.
250 MMF EARPHONE Exact location may be noted on underside
TUNING Al 3 . Q q
CONDENSER HANDSET of base. S“"‘ltch hgle is drilled on the oval
trademark, “Ideal.
! When buying the playphone, look for
J_ SWITCH ——»SE (L one with the earphone cap not too well
== A-B- h B+30V. cemented to the handset shell. By soaking
<= GROUND RataAl in warm water, you can
SCHEMATIC -TELEPHONE RADIO remove the cap intact. If
cap is firmly secured, cut
FLEX1BLE 7-PIN SOCKET it off by working a razor
ANTENNA WIRE (ECTEMAVIEN) blade around the seam
edge; plastic is soft and
T cuts easily. One of the
2..' = most common earphones
WOUND Y | EARPHONE is the Army surplus type
WITH B . A
EVEN 0 MMES R-14. Thls unit is the
LAYER TUNING U same diameter as hand-
%‘,’,S’g CONDENSER " ON-OFF" set receiver shell. After
_*_ SWITCH wiring the earphone and
drilling a % in. cord
I"DIA.TUBE 3'LONG g aB J) holt:i 1}:1 back kof shell,
P rLts : headphone makes a per-
PICTURE PLAN B+30V. AND GROUND - A+iz V. R .
-~ 2 fect fit. A 34 in. strip of



-
-

RADIO EXPERIMENTER 25

Scotch tape around the edge secures earphone
rigidly to shell. It may also be attached with
Duco or Ambroid cement. Apply cement to
under-edge of earphone only and set. Since
plastic will soften, avoid an application of cement
on shell,

Receiver circuit is a very simple, tuned radio
frequency type. A few inexpensive parts are
used, so little or no previous radio experience
is needed to assemble set and get results! Chassis
1s a piece of aluminum, copper or tinplate. It
may be any available gage; we used No. 20
soft aluminum measuring 27 by 2% in. Drill
holes according to ac-

base. First insert a 1 in. by 4-40 machine screw
in finger stop and also in hole drilled opposite
it. Run a nut up on each screw and draw tight.
Phone dial should be replaced at this point. Run
extra nuts, or use metal spacers, or wood beads,
on screws to provide proper spacing for chassis.
With condenser screw still loose, position chassis.
Then run a final nut on each of No. 4-40 mount-
ing screws. Before tightening, however, hold
phone dial rigid, and compress tuning condenser
with screwdriver, forcing lead-end of screw to
thread itself onto the dial. Do this threading
beforehand so dial will attach freely at final as-

sembly. It may be necessary to en-

companying layout.

large hole in dial stud slightly. Be-

Place panel in a vise
and make two bends as
shown. Bend section
with tube socket hole at
right angles (90°), form-
ing a shelf. Half-inch
bend at opposite end of
chassis is approximately
30°. It provides an offset
mounting for the coil as
shown in photos.

The components are
now ready for mounting.
First wind coil on a

DIAL RADIO

— o g

(trimmer type)

7-pin miniature socket
Rotary switch

Penlite battery

2 b ot s b ot

MATERIALS LIST

“Ideal” Plastic Playphone
Piece #20 gage metal; 273” by 21,”
250 mmf. compression condenser

250 mmf{. fixed mica condenser
2 megohm, V, watt resistor
Surplus Army R-14 earphone
Minimax 30 v. B battery

Homemade Coil (see article)
isc. hook-up wire, hardware

cause the plastic is soft, condenser
screw will cut a perfect thread. With
dial attached, jockey chassis on
mounting screws to insure free dial
movement. Then draw nuts up se-

o] Fap
HOLE . 22

cardboard or fiber tube

‘— l'( )
ﬁ-ﬁ:___?l z?a;t

1 in. in dia. and 3 in.
long. Wind a single, even
layer of No. 30 enameled
copper wire to fill a 21%
in. space on coil form. A
coat of Duco cement or
shellac will keep wind-
ing secure. Mount coil to
chassis with two % in.
No. 4-40 screws. Mount
250 mmf. compression
condenser (tuner) in 4
in. hole in center of chas-
sis. First check threaded
shaft to determine if
enough thread is ex-
posed when plates are
loose. If you do not have
about % in. of exposed

L{é ¢ 30°BEND upj_g};r_ {

LY r‘
8

CHASSIS LAYOVUT

Left, bottom view of telephone with
chassis end miniature battery power
installed. Below, chassis and batteries
ready for mounting in base of tele-
phone. Note rotary power switch.

thread, partially remove
this screw and saw off
1% in. of the mounting
bushing. After installa-
tion of 7-pin miniature
socket, chassis is ready
for wiring. Wire accord-
ing to plan. Remove en-
amel from ends of coil
wires and solder connec-
tions clean and solid.
Only faulty wiring and/
or soldering will prevent
set from working.
Chassis is now ready

for mounting in phone
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curely. Rotating phone dial causes tuning con-
denser to open and clese.

Set is powered with a single penlite cell (112
v.) and a miniature 30 v. B battery, both con-
tained in the set. Earphone cord, antenna, and
ground wires came out through slot in phone
base. Fiberboard bottom may be replaced, but
we discarded it since miniature 1T4 tube is well
protected against damage. Usually by connecting

R-14

Close-up of handset and dummy cap at leift.
receiver makes perfect fit in shell.

the antenna wire to a bedspring, and the ground
to water or steam pipe, plenty of kick results on
local statioms. In many instances, no ground is
necessary. The better the antenna and ground,

Why don’t YOU train
Television —at C. T.

*“Take it from me.” says Geolge Brewer of Indiana,
1I'm certainly using my time to the bhest possible
advantage! I'm in training at C.T.1. for a future as a
television techmician. When ] receive my diploma in
a few weeks, I feel sure 1 can tackle any installation
or repair job!”

The student who t-ains at C.T.l. learns his trade
from the ground up. For instance, one of his projects
is to bhuild a complefe television set. He works on
actual equipment, in a modern shop, under expert
supervision. He learns to do by doing!

Plan now to get in‘o television—America’s fastest
growing industry. Train at nationally-famous C.T.I.
Fill out and mail the coupon today!

FILL OUT - CUT OUT - MAIL TODAY
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however. the greater the range and power of this
little radio set.

The coil described favors stations from 550 to
1200 KC. If stations in your locality are down
between 1300 and 1500 KC, remove about 25 turns
from either end of coil. Same effect is obtained
by placing a small coupling condenser in series
with the antenna. Two postage stamp size pieces
of tin will do. Solder a wire to each plate, insert
thin cardboard between them so the two plates
do not actually touch each other. Bind together
with Scotch tape. Varying amount of spacing
between plates by using additional cardboard,
will prove interesting. It is not necessary to
operate this set on the 30 v. cell we used. A
2215 or 45 v. battery is suitable. Or, buy penlight
cells and wire them up in series for any desired
plate voltage.

Simple Experiment Demonstrates
Electrolysis

® A penny and a dime
(\

VOLTMETER
X PENNY

or nickel separated by
a saliva-moistened
piece of paper or rag
make a coin wet cell
and demonstrate the
electrolytic action of
dissimilar metals. A sensitive voltmeter attached
to the coins indicates the slight voltage created
by the cell.—Frep E. EBEL.

" SALIVA
MOISTENED
PAPER OR
RAG

&

VETERANS! C. T. 1. TRAINING IS G. 1. APPROVED

All C.T.l. courses, both residential and home study, are
fully approved by the Veterans’ Administration——which
means that eligible veterans will have their tuition paid
Remember, there's a time limit on
NON-VETERANS
—Ask for information on our Easy-Payment Plan!

COMMERCIAL TRADES INSTITUTE

1400 Greenleaf Dept. E4-H

by the government.
when training must begin, so act now.

Chicago 25, lllinois
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Short Range EM CONVERTER

Rear view of the FM converter; inset shows an enlarged view.
If used within sight of the FM transmitter tower, no aerial
is needed.

here is a simple FM converter which will

enable you to receive FM programs with a
regular AM set. This discriminator can also be
attached to an earphone to be used as a pocket
FM radio. It can be made in one hour at a cost
of two dollars. Ed. Note: Don’t expect multitube
set selectivity and sensitivity with this set. We
think it’s a good gadget if you live very near an
FM station.

The set is beautiful in its simplicity and has
only three parts. It consists of a 10 to 30 micro-
microfarad variable condenser (A), an IN34
fixed crystal (B), and a .0001 microfarad fixed
condenser (C). Twelve inches of No. 10 copper
wire are required for the loop coil (D).

Rigidity and compactness are achieved by at-
taching the crystal and fixed condenser to the
frame of the variable condenser. This can be
seen in the pictorial diagram. To make this con-
nection, it is necessary to bolt two lugs (1 and

FOR those of you who live near FM stations,

and Paocket Radio

Here's a simple converter, requiring only
three parts, designed particularly for
those located near the FM stations

By DONALD J. RATHMANN

5-30
______ / MMF
2. IN34 4-0001
) MF
) SCHEMATIC
DIAGRAM OO

PICTORIAL
DIAGRAM

2) in the threaded holes in the frame
of the variable condenser. The ends
of the loop of copper wire (D) are
soldered to the lugs (1 and 2). This
circle of wire should have a diam-
eter of four inches.

Next solder a wire from the crys-
tal to the rotor terminal (3) and to
the left lug (1). Solder the other
wire of the crystal to the insulated
bolt (4). The wires of the fixed con-
denser are soldered to the insulated
bolt and to the right lug (2). Out-

put leads are connected to the insulated bolt

and plate terminal (5). A short wire is then
inserted to connect the plate terminal and right
lug. The converter is then complete.

For use as a pocket radio, connect the output
leads to an earphone. It will operate without an
aerial within sight of the FM transmitter tower.
Addition of the aerial, described in this article,
increases the volume and range.

An FM aerial is required for use of the con-
verter on an AM set. A simple one can be made
by stapling two pieces of No. 10 wire, 30 inches
long, to a board. The board can then be nailed
to a support. Erect the aerial in a horizontal posi-
tion and perpendicular to the direction of the
station. It must be placed within sight of the
FM tower and as high as possible. For operation,
connect the aerial leads to the lugs (1 and 2) on
the converter.

To connect the converter to your radio, insert
the output leads into the phone input sockets of




your set. If your radio has no receptacles, con-
nect the lead from the insulated lug (4) to the
grid of the first detector tube and the other lead
to the chassis. The converter has been used with
tuned radio frequency and superheterodyne sets.

Amplification can be increased in three ways
if desired. A radio frequency amplifier can be

RADIO EXPERIMENTER

inserted between converter and aerial. Installa-
tion of an audio preamplifier between the con-
verter and radio can also be used. A third
method is to use a wireless phonograph. The
output of the converter is connected to the pho-
nograph and the amplified signal is then picked
up on the radio.

MIDGET

Although only a handful, this
4-tube superheterodyne has
amazing power. And its cab-
inet, specially designed for
you, makes it a set you'll be
proud to have in your home

Receiver unit designed by
T. A. BLANCHARD

Electronics Engineer

Cabinet designed by
HENRY P. GLASS

Designer, A.D.I.

T IS not a stretch of the imagination

to say that if you can build a one

or two tube set you can then pro-
duce an honest-to-goodness commercial
type superheterodyne as described here.
Many radio trainees are told to gradu-
ate from the very simple set to making
a T.R.F. receiver. Yet, in reality, the
T.R.F. which lacks both power and sen-
sitivity, involves more components and
assembly time than this powerful midget
superhet.

Usually the experimenter is fright-
ened away from a set of this type, be-
cause a glance at the schematic diagram
leads him to think that wiring is too
complicated. However, take a look at
the pictorial plan. All connections are
in clear sight. Therefore, if you mere-
ly connect up the components as shown,
your efforts will be repaid tenfold in
personal achievement.

A considerable amount of wiring has

Introducing the Designers . . .

® When expert radio designer Tom Blanchard sent us
this powerful and compact superhet, we thought it was
such a fine radio that it deserved a specially-designed

cabinet. So we asked one of the coumry‘s_ foremost '}n-
dustrial designers, Henry Peter Glass, to picn a special
cabinet for the superhet—and this is the result

Mr. Glass, after intensive schooling in design work in
Vienna, came to this country in 1939 and worked with
Gilbert Rhode and other top New York designers. He has
since worked with W. L. Stensgaard of Chicago on store
and showroom planning, and packaging, apgliance, and
product design. In 1946 he founded a firm under his own
name in Chicago. In addition to his work for prominent
manufacturing firms, he teaches industrial design at the
Chicago Art Institute, and is Chicago Chapter President of
the American Designers’ Institute.
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Receiver unit shown prior to assembly in cabinet. Receiver dial will be replaced when unit goes inie cabinet.

been eliminated by using the
chassis as 2 common ground
connection. If all points in the
circuit that are grounded, are
wired in first, simply by run-
ning a shor! piece of bare wire
to the nearest point on the
chassis to which it can be se-
cured, you will find that you
have completed about 35 per-
cent of the work. Having ac-
complished this, connect the
tube heaters in series (just as
you would Christmas lights)
and wiring is then 50% done.
The remainder is completed
from here on in with a mini-
mum of confusion, by mark-
ing the pictorial plan with
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crayon as each wire is installed.

Having waxed your enthusiasm by
this time, let’s look at this project
from the beginning. First, you will
need a chassis on which to construct
your set. The original model was
built on a chassis that started out
as a piece of #20 aluminum, 5 inches
wide and 81 inches long. It was
then bent to the shape shown: 5 by
4% by 115 inches deep.

We do not advocate any hard and
fast rule on the chassis. It may be
larger than shown, and arrangement
of parts varied to suit their mechani-
cal or physical characteristics. A
chassis layout is not shown here
because all too often the constructor
finds that the parts he obtained do
not line up with original plans.

Birds-eye view of the completed receiver
unit, showlng componeants.
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BILL OF MATERIALS

]—piece aluminum 5 by 814 inches
for chassis

4—octa) tube sockets

1—Seletron rectifier

1—dial and pointer

1—6 foot cord and plug

1—0.5 megohm volume control and
switch

l—permanent magnetic speaker

1—output transformer to match speak-
er used

Miscellaneous nuts and bolts

CONDENSERS

1—2 gang tuning condenser (.00036 mfd. with oscillator section)
1—20-20 mid. electrolytic condenser, 150 w.v.

1—.00005 mfd. fixed condenser
1—.00025 mid. fixed condenser
1—.0005 mid. fixed condenser
1—.005 mfd. fixed condenser
1—.05 mid. fixed condenser
1—.0]1 mid. fixed condenser

FIXED RESISTORS

1—15 megohm resistor (12 watt)
1—2 megohm resistor (12 watt)
1—0.5 megohm resistor (12 watt)
1—0.25 megohm resistor (2 watt)
1—20,000 ohm resistor (12 watt)
1—5,000 ohm resistor (1 watt)
1—150 ohm resistor (V2 watt)
1—25 ohm resistor (1 watt)
1—300 ohm wire wound (10 watt}

COILS

l—antenna loop (see text)
l—input LF. transformer (455kc.}
l—output LF. transformer (455kc.}
1—oscillator coil (455kc.)

[ 500
S MMF
0.5 MEG R ey
%%\&U%E 1) }:7
TROL = ’
AND

20-20 MFD BLACK

Ly g
DENSER

R

18T L
TRANSFOR-
MER LEADS

- = =

_ {SELENIUM
s ki'.RECTlFIER

CORD AND
PLUG TO
120 A.C.
OR D.C.

M NOTE: ARROW LEADS X ANDX
TO PRIMARY OF PM SPEAKER
TRANSFORMER

PICTURE PLAN
4-TUBE SUPERHET

The procedure is to first ob-
tain all the necessary compo-
nents, arrange them on the
blank chassis, and then drill
holes accordingly. While elec-
trically, a given radio compo-
nent will match a dozen other
makes, its method of mount-
ing, size, etc., often vary a great
deal. Needless to say, you will
save time to obtain your parts
first, then make the chassis to
suit the components.

The general layout of parts
is obvious after examining
photos and pictorial plan. The
2-gang tuning condenser is
placed in the center of the
chassis, with tubes, electrolytic
condenser and 1. F. Coils (In-
termediate Frequency Trans-
formers, to be fancy) grouped
around it. Except for these
items, all other parts (includ-
ing tube sockets) are under
the chassis. The I. F. Trans-
formers have flexible leads
which are color-coded, as has
the electrolytic condenser.
These wires are merely passed
through suitable holes in the
chassis and wired from the un-
derside just as shown in pic-
ture plan.

By employing a selenium
rectifier, we have eliminated a
tube from the circuit, and sim-
plified wiring. This mounts on
to rear chassis apron as shown.
The volume control and dial
drive mount in 3g inch holes
on the front apron. Incidental-
ly, this drive may be replaced
with a simple bar pointer knob
on the tuning condenser shaft
if the vernier tuning feature
isn’t desired.

The best feature of this set
is that it will operate in most
localities without an antenna
since the antenna coil is ac-
tually a “loop.” This item may
be purchased or made. To
make the coil simply wind
about 30 turns of #24 to #28
magnet wire (enameled or cot-
ton covered) around 4 nails
spaced on a 5 by 7 rectangle.
When winding is completed,
pull out the nails, and fasten
coil together with tape. Con-
nect one end to the chassis of
your set, and the other end to
the rear stator (fixed) plates
of the 2-gang condenser. A
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Underneath view of receiver showing connecticns.

ready made loop may be purchased, if desired.

If an outside antenna is needed, connect it
through a .00025 or .0005 mfd. fixed condenser to
the same stator plates to which the loop is se-
curely fastened.

Condensers shown across L.F. Transformers are
built into unit and adjusted by means of serew-
driver. Usually these are preset at factory and
should not be touched. If some adjustment is
needed take the following steps: First, tune in
to a very weak station. Then adjust screws on
Output Transformer, first to loudest volume;
then do same on Input I.F. Use insulated screw-
driver, and remember to tamper with these coils
as little as possible.

Because of its compact design, this set lends
itself to a variety of uses. It may be built into
home furniture, into a wall, or housed in the
canventional cabinet. Any size speaker may be
used so that exceptional tone can be expected
with a larger PM speaker. One craftsman who
saw this model, suggested the set be built into
the arm of an easy chair, with the speaker lo-
cated across the room in an attractive wall baffle.
Well, that’s one man’s idea. And here’s another.

Making the Cabinet

After you have your kit all assembled, after
you have gotten over the first shock and found
out that it actually plays, you might not be con-
tented with the idea of having to carry your set
with chassis, loudspeaker, and antenna dangling
around on a bunch of loose wires. Well in that
case, here is a suggestion as to how you can
build a simple, easy-to-make cabinet which will
make a handsome cradle for your noisy little pet.
Not only will it look pretty, but it will be easy

to carry from room to room and it will occupy
a minimum of space wherever you put it.

Want to make it? All set! Here is the recipe.
First, prepare the following pieces in accordance
with index letters on cross section.

For the sides (A) two triangles with rounded
corners are cut according to the dimensions
shown in the drawing (73 inches at base, 13%
inches high and cut out of % inch solid lumber.
The front edge has YxYj inch rabbet, 107% inches
long, which receives front panel C.

For the back (B), cut one piece of solid lum-
ber 5x101% inches, and 1% inch thick.

For the front panel (C), use Plexiglas 5%x
107 inches, and 34 inch thick. First score deep
grooves into panel with pointed instrument.
Grooves are in square pattern on 7% inch cen-
ters starting % inch away from edge on all sides.
Then drill 35 holes 1% inch diameter, with centers
at crossmarks of scores 2, 3, 4, 5, 6 with 9, 10,
11, 12, 13, 14, 15. These will form the soundgrill
in front.of loud speaker.

Drill four holes 3/32 inch diameter at corners
where scores 1 and 7 cross scores 8 and 20 and
countersink them. These will be the points
where front panel is fastened to cabinet by
means of ovalhead woodscrews.

Next drill one large hole 1%g inch diame-
ter with center at crossing of groove 17 and
groove 4. This will be the window for the re-
volving dial. Numerals will register against plas-
tic marker strip 1/16 inch wide and 3g inch

Cabinet with dial knobs and plastic panel removed,
showing receiver and speaker units in place,
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deep, which has to be inserted in vertical posi-
tion through center of circular window.

Next, the holes for the shaft of the switch and
the tuning-knob have to be drilled. They are
14 inch in diameter and the centers are on
groove 19 close to where it is intersected by
grooves 3 and 5 but it may or may not be located
exactly at the crossmarks. You have to make
sure the holes will coincide with the exact loca-
tion of the shafts.

With the scoring and drilling of the plastic
front panel completed, take a very coarse glass-
paper and sand the backside of the panel in a
circular motion so that a very dense and even
scratch pattern will appear on it. Then rub
white paint over the sanded surface to make
it completely opaque. Emphasize score marks
on front panel by rubbing dark brown paint
into them. Let paint dry and the front panel is
ready. It will still be advisable to paint all
parts on the inside such as speaker rim, bright
colored wires, and aluminum chassis dead black
to prevent visibility through front panel Or
a piece of dark cloth attached over speaker in-
i
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side cabinet will keep wires hidden.

The bottom panel (D) is 5x5% inches cut from
34 inch stock and has 4 holes % inch diameter
for ventilation. An angular recess is sawed out
of this panel as indicated on section to receive
the chassis.

Back bottom rounded corner rail (E) is §
inches long and has a %xY% inch rabbet which
receives the back panel.

Front bottom rounded corner rail (F) is §
inches long and has a Y4x!s inch rabbet which
receives the plastic front panel.

Rounded corner top rail (G) is 5 inches long
glued up from 3 pieces 3 inch thick as shown,
providing a recess for handle grip, a 12x% inch
rabbet for the back panel, and Y4x14 inch rabbet
for front panel.

The knobs (H) are two plastic dises 3k inch
thick with a 7 inch diameter hole in each center
which receives each shaft. (Shafts don't come
all the way through). Holes for set screws
are drilled through the sides. Front of each
plastic knob is sanded and painted in dark brown
enamel. You will also need 4 rubberhead nails
for the bottom; these
raise unit enough to per-
mit ventilation.

Now you can start as-
sembling in this order:
back and bottom panel
(B and D) and top and
bottom corner-rails (G,
D and E) are simply
glued and clamped be-

SCORED GROOVES ON
%"CENTERS

4 DIA. HOLES
ORILLED

REVOLVING DIAL

NUMERALS VORY
ON DARK BROWN

SET SCREWS FIX
KNOBS ON SHAFIS
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tween the 2 side panels (A). Corner rails should
be dowelled into the sides. After you take the
cabinet out of the clamps, you sand it carefully
all around and finish it in any desired natural
wood or enamel finish.

Next you build in your receiver unit. First,
fasten the antenna on the back panel by means
of screws and distance-bushings. The chacsis is
simply put in and braced against side ty tiny
wedge-blocks. The speaker is mounted on small

blocks fastened to the sides. After all these
parts are securely mounted on the inside of the
cabinet, you put on the front panel, using an
oval-head screw in each corner. Finally, put
the two knobs for switching and tuning on the
shafts and fasten them by setscrews. Drive rub-
berhead nails into 4 corners on the bottom and
your little radio is ready for operation. It will
now give your eyes as well as your ears years of
real enjoyment!

Single Tube Amplifier

Use this amplifier with a crystal set.

PERATION from any 115 volt
O source, either AC or DC

makes this amplifier adapt-
able to practically any location
where commercial power is avail-
able. Volume is sufficient to be com-
fortable in a small room and while
the quality cannot compare with
that of a large radio, a very favor-
able comparison may be made with
the average AC/DC table model
radio currently sold.

The builder of this amplifier will
learn a metal chassis construction
universally used by radio men and
manufacturers. While wooden base
construction (commonly called
breadboard construction) gives the
experimenter an opportunity to
mount parts easily, chassis construc-
tion has the advantage of neatness,
compactness and safety. In a chassis,
all of the wiring is concealed be-
neath the chassis and there is no
danger of physical contact with high
voltages.

Meet the Circuit

Nothing unusual is claimed for the
circuit of the amplifier. The tube,
however, has the advantage of in-
corporating two tubes in one glass
envelope. One of these tubes acts as
a rectifier for the plate voltage of
the amplifier and the other is the
pentode amplifier tube itself. Sev-
eral of these tubes have appeared on
the market in the past few years all
of which have the same approximate
characteristics but differ only in two
respects—filament voltage and base
pin arrangement.

Line voltage enters the unit from
the line cord where a resistance built
into the line cord drops the 117 volt
line to 70 volts for the filament. The
full line voltage is put on the plate
of the rectifier section of the tube

You'll get excellent loudspeaker reception

By ADOLPH SUCHY

Electronics Engincer

Side views of completely assembled amplifier,
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LIST OF MATERIALS

1—310 ohm line cord resistor

l—piece 16 gauge aluminum 414" x 514" (front panel)

l—piece 16 aluminum 414” x 7V4” (chassis)

1—2” permanent magnet dynamic speaker

l—midget output transformer to match plate of 70L7 to speaker
1—Dual 20 mid. 200 volt fabricated plate elel:h'olym: condenser
1—.02 mfd. 400 volt paper condenser

1—5 mid. 35 volt electrolytic condenser

1—500 ohm 1, watt carbon resistor

1—2500 ohm 1, watt carbon resistor

1—500,000 ochm 1, watt carbon resistor

1—clip type socket

l—screw type terminal strip (2 terminals)

Screws, nuts, wire, solder

1—70L7 vacuum tube

and smoothed out
by a filter to pure
DC for the plate
voltage of the am-
plifier section. The
amplifier is biased
by a cathode resist-
ance; voltage drop
across this resist-
ance causes the
grid to be biased
negatively. The in-
put circuit is
fixed. Although in
higher output am-
plifiers it’s a good
idea to incorporate
a volume control,
it is inadvisable in
this circuit; such
an addition would
serve only to com-
plicate the con-
struction.

All of the parts
are standard items
readily available
from the average
large parts distrib-
utor. The speaker
is a standard 2-
inch permanent
magnet dynamic
speaker which, de-
spite its small size,
handles plenty of
power. In this
project,itismount-
ed directly on the
front panel but it
may be placed in
a cabinet and se-
cured by small
wood screws to
that cabinet. The
filter condenser is
a can type unit of
the “etched foil”

o S it o

‘
Underneath view (above) and top view

(below) of amplifier components assem-
bled to home-made chassis.
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or “fabricated plate” wvariety. A

mounting plate, secured to the
chassis by two machine screws,
comes with this condenser. To mount
this plate punch a socket hole in the
chassis of the right size.

The output transformer is of the
midget variety and matches the im-
pedance of the amplifier tube (2000
ohms) to the impedance of the
speaker voice coil (2 ohms). The
resistance line cord has three wires.
Two come directly from the plug and
the third comes from the built-in
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resistance connected to the line at the plug end
of the cord. In operation this cord may become
quite warm but the unit is built to dissipate heat
caused by the voltage dropping across it. The
resistors are % watt carbon resistors, color coded
and insulated. The input terminal strip is simi-
lar to the strip used in the crystal set des:ribed
in the October ’46 ScIENCE AND MECHANICS.

It is advisable to procure all the parts before
construction is started inasmuch as the individual
layout may differ somewhat depending on the
parts purchased. A template is then made for
the panel and the chassis. Make this template
of brown wrapping paper, plotting each of the
holes to be drilled or punched by checking with
Figs. 2 and 3 and measuring each part to be
sure that the mounting holes correspond. After
the template has been made and checked, center
punch each hole and drill with a No. 27 drill.
Some of the holes will have to be enlarged later
by larger drills or socket punches. The square
hole to accommodate the input terminal strip is
now made by drilling two 3 inch holes far
enough apart to allow the terminals to pass
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thfough, then sawing the metal between them
with a keyhole saw. The hole is then filed suffi-
ciently large so that no part of the terminal
touches the metal chassis.

It is important that these terminals be kept
away from the chassis itself because grounding
to the chassis may make the amplifier inopera-
tive. The socket hole and condenser mounting
hole are now punched or drilled. If any radio
construction is contemplated the constructor may
well invest in a socket punch. This simple device
will save endless work and does a neat and
accurate job. The usual size is 1} inches. If
a socket punch is not available the holes may be
cut out with a circle cutter or enlarged from a
3 inch hole with a pipe reamer. The speaker
hole was enlarged from a socket punch hole with
a pipe reamer. After all of the holes are drilled
the chassis is bent. This is done by putting the
metal into a vise between two pieces of wood
and carefully bending along the scored line.
Parts are mounted and the chassis attached to
the panel. Now you are ready for wiring.

The wiring diagram (Fig. 4) and the picture
of the under side of the chassis (Fig. 5) show
the electrical connections and the physical layout
of the wiring. All octal base tubes have num-
bered pins and the numbers around the tube in
the diagram correspond to’ the base pin numbers
of the tube. Frequently molded sockets have
numbers moulded into the socket adjacent to the
pins to which they correspond. These base num-
bers are always read by looking at the socket
from the bottom. The numbers are then read
clockwise from the keyway starting with num-
ber 1 and continuing around to number 8.

1. Connect the secondary (solid wire) to the
two terminals of the speaker voice coil.

2. The line cord is secured to the chassis by a
lug that is bent over the end of the cord. Three
leads come from this cord. The red lead is
grounded. The black lead goes to number 8
on the socket. The resistor lead is connected to
number 7 on the tube socket.

3. Number 2 pin on the socket is grounded to
the chassis.

4. A 500 ohm resistor is connected across the
ends of the 5 mfd. 35 volt condenser and the
plus end of the condenser is connected to num-
ber 6 pin of the tube socket. The other end
of the condenser-resistor combination is grounded
to the chassis.

5. The common negative of the filter condenser
is grounded.

6. A 2500 ohm resistor is now connected to the
two positive terminals of the filter condenser,
one end of the resistor to each of the terminals.

7. A wire is now connected to one of the posi-
tive terminals of the filter condenser mentioned
in 6. The other end of this wire is connected to
pin number 4 of the tube socket, also to the one
wire of primary of the output transformer.

8. The other positive terminal of the filter is
connected to pin number 1 of the tube socket.

9. The other end of the primary of the output
transformer is connected to number 3 pin of the
socket.

10. The .02 mfd. condenser is now wired from
number 5 pin of the socket to one of the input
terminals.

11. A 500,000 ohm resistor is now wired across
the input terminal strip. The terminal opposite
the one which has condenser connected to it, is
grounded.

This completes the wiring of the amplifier. A
70L7 tube is now inserted into the socket and
the wiring checked. Make sure that all con-
nections are correct according to the diagram
and steps given above. After checking, a phono
pick-up or the crystal set described in the last
issue is connected to the input terminals of the
amplifier and the plug inserted into the electric
light socket. About thirty seconds should be
allowed for a warm up period before the ampli-
fier will operate. The constructor may substitute
a dual screw type terminal strip for the phone
tip type on the crystal set. This will facilitate
connecting the amplifier to the set.
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Try this versatile unit for photo printing, experimenting,
or making flasher displays

By MILO A. ADLER

Technical Staff, Allied Radio Corporation

IMPLICITY, dependability, and the abil-

ity to maintain accuracy after calibration

were the three main factors considered
when designing this electronic timer. The cir-
cuit is not complex and the number of eom-
ponents has been kept at a minimum. This timer
will give accurate timing intervals in ranges
from less than one second to over sixty seconds,
regardless of line voitage variations, over the
extremely wide range of 90 to 130 volts.

The plate relay used has double-pole double-
throw contacts that are independent of the -
ternal circuit of the timer. This versatile
switching arrangement enables the builder of
this unit to find countless applications for this
timer. The experimenter may use the timer to
accurately time the “on” or “off” period of an
electrical device. The photographer may use it
for accurately timing the exposure of photo-
graphic prints. Two of these units may be
connected together for use in a flasher system
where it is desired to regulate the duration of
the “on” and “off” period of a window display
or sign.

Parts needed may be purchased as a com-
pletely packaged kit, or separately. Special com:-
ponents are not used and all parts are standard
units made by reputable manufacturers. The
chassis used for the model shown in the illustra-
tion is 6 x 5 x 2 inches, and the panel is 612

Ele

Precition
ctronic Timer é

by 5% inches. The
T chassis is laid out
as shown in the pic-
torial diagram and illus-
tration. The arrange-
ment of the components
is not critical and the
only precaution neces-
sary is to be sure the
tube guide slots face in
the direction shown in
the pictorial diagram.
When wiring, either
the pictorial or sche-
matic diagram may be
used. The pictorial is
preferred for it shows
the exact placement of
wires and parts. Wire
the filament circuit be-
fore wiring resistors,
condensers, etc. Work
slowly, checking each
connection as it is made. An extra few minutes
spent in careful wiring and thorough checking
may save hours of trouble-shooting later. Be
sure that the polarity of the electrolytic capacitor

Rear view showing wire jumpers for automatic
shutoff.
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is observed when wiring
it across the relay. The
negative side must be
connected to the plate
of the 2050 tube. The
right and left hand ter-
minals of the timing
control potentiomerter
may be determined by
viewing the control from
the back with the ter-
minals pointing down-
ward,

After the timer has
been completely wired
and the tubes inserted,
the unit is ready for op-
eration. The timer op-
erates on 90 to 130 volts,
50 to 60 cycle ac only.
The double-pole double-
throw relay, as previ-
ously stated, permits the
control of a large variety
of circuits and of more
than one unit at a time.
To time the operation of
any electrical device not
drawing more than 800
watts from a 110 volt

Underneath view showing components of the timer.

line, connect terminals 3

and 4 (or 6 and 7) in
series with the device
and the current source.
Turn the power switch
“On” and allow about
one minute for the tubes
to warm up. To start a
timing cycle (the period
of time for which the
timer is activated), turn
the timer switch “On.”
There will be a slight
time lag of approximate-
ly one second; then the
relay will close and the
apparatus will operate
until the timing cycle is
completed. The timer
switch must be left on
for the duration of the
cycle. If the switch is
turned “Oft” before the

— 11> O - 4
O e f
L s _TO CENTER_
TERMINAL TERMINAL [
e o
=

TO TIMING . TIMER -
TO RIGHT conTace - SWITCH =
TERMNAL / /;# ==

s
1. MFD ru\ \

cycle is complete, the
timing operation will
stop. When the timing

PICTORIAL DIAGRAM

cycle is completed, the e =2
relay opens and current flowing to the device be-
ing operated is stopped. The switch may then
be turned off, and the timer will be ready for a
new cycle. To time an “Off” period for an elec-
trical device that is normally on, connect ter-
minals 4 and 5 (or 7 and 8) in series with the
device and the current source. A remote switch,
if desired, can be connected to terminals 1 and

2 on the terminal strip. If this remote switch
is a momentary push-button type, connect ter-
minals 1 to 3, and 2 to 4 with wire jumpers.
Then it is only necessary to depress the push
button until the relay cloges. The switch may
then be released and the timing cycle will com-
plete itself.

The duration of the timing cycle is dependent




of resistor and condenser.
Cycles of in-between dura-
tion lie between the two ex-
treme pointer positions. These
cycles do not vary in propor-
tion to dial scale markings. The
ENLARGER graph shown indicates with ap-
.> proximate accuracy the re-
_J-—_or lation between the dial setting
) o and the percentage of maxi-

—]ﬁ_“ mum time provided by any re-

CONNECT

:] ing the 15 megohm resistor—to

:] sistor. For example—when us-
obtain a time cycle of 4.85 sec-

—

onds (or 10% of its maximum

time limit of 485 seconds),
observe the point on the graph
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where the curved line crosses

the “10%” line and you will

upon the setting of the
potentiometer and the
value of the resistor

across the 1.0 mfd. ca-

find that the dial setting
should be 30. In cases where
extreme accuracy is desired
the builder of this unit may

make his own calibration chart

pacitor. The shortest
timing cycle is obtainel
by setting the potentio-
meter at “0” (zero) and
the longest cycle at
“100.” The 15-megohm
resistor shown in the
diagram gives a time
range up to about 48.5
seconds. By using other
values of resistors across
the capacitor the max-

or graph. This graph should
have the actual time in sec-
onds, plotted along the left
side in place of the “percent-
age of maximum time” as
shown.

The 110-volt ac relay used in
this timer has contacts rated
to carry 8 amperes'at 110 volts
ac. If it is necessary to time
the operation of an electrical

PARTS LIST

1—6J5 Tube
1—2050 Tube
15—Megohm 1,2 W, Carbon Resistor
1—470,000 ohm. 2 W, Carbon Resistor
1—270,000 ohm. Y, W. Carbon Resistor
1—1,800 ohm. !4 W. Carbon Resistor
1—10,000 ohm. wire wound potentiometer
1—1.0 mid. 400 volt paper tubular ccn.enser
1—.2 mid. 400 volt paper tubular condenser
1—.05 mid. 400 volt paper tubular condenser
1—8 mifd. 450 V. electrolylic condenser
1—6.3 V. filament transfoimer
1—DPDT 110 volt AC relay
1—214” bakelite pointer knob
2—SPST toggle switches
1—61, x 5%, punched metal panel (Allied #55-576)
1—8 x 5 x 2” punched and formed metal chas:ia (Al-

lied #55-575)
2—Octal tube sockets
1—8 terminal binding strip
2—3 terminal mounting strips
2—1 terminal mounting strips
1—Line cord and plug

Hardware, wire and solder

imum can be changed as follows: 1 megohm
provides a maximum time of 3.5 seconds; 5
megohms, 14.8 seconds; 10 megohms, 23.5 sec-
onds; 12 megohms, 30.5 seconds. Other ranges
may also be obtained by changing both the value

unit drawing more than 8 am-
peres, a power type relay capable of handling
higher currents may be controlled by this timer
relay.

Balance of this discussion is a consideration of
theory of operation and is not directly related to
contact ratings of relay. With the timer switch
open, as shown in the pictorial diagram, no plate

TO PIN 3
2080 TuBE

—_—

8 MFD .{'_
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voltage is applied to the 2050 thyratron tube.
Therefore no plate current will flow and the tim-
ing relay will stay open. At the same time the
grid and cathode of the 6J5 tube act at a diode,
charging up the 1 mfd. condenser in the grid cir-
cuit of the 6J5.

When the timing switch is closed the charge
on the 1 mfd. condenser biases the 6J5 beyond
the cutoff point, and no plate current flows
through the tube and the 270,000 ohm plate load
resistor. With no current flowing through this
resistor no bias is applied to the 2050 tube and
the tube conducts plate current which alzo flows
through the timing relay and closes it.

The setting of the timing control determines
the point at which the charge on the 1 mfd
condenser no longer biases the 6J5 to cut-off.
As the 1 mfd condenser discharges through the
15 megohm resistor in parallel with it the volt-
age across the condenser gradually decreases
until this voltage is approximately equal to the
voltage between the center arm and bottom end
of the timing centrol. At this point the 8J5 tube
conducts plate current which flows thrcugh the
270,000 ohm resistor. The resulting voltage drop
across this resistor is applied as a negative bias
on the grid of the 2050 thyratron tube.

The plate voltage applied to the 2050 is pulsat-
ing dc and the dc bias which has been applied to
the grid of this tube stops the plate current flow.
With the 2050 plate current flow stopped the
timing relay is deactivated and it opens to com-
plete the timing cycle. This process is repeated
when the timing switch is opened and again
closed for another timing cycle.

Inductance Test

e Inductance, or electrical inertia, can be illus-
trated by attaching one end of a long piece of
insulated wire to one pole of a dry cell and
touching the other end momentarily to the other
post. A feeble flash results. Now wind the wire

around a nail and attach free end to a wood

pencil or clothes pin (for insulatior). Again
strike wire on the battery post. Notice flash
when “breaking” circuit. Current, much like a
flywheel wants to keep on going; it resists change
by having lines of force cut many turns of wire,
inducing a much stronger electromotive force
than the battery's feeble 1.5 volts. The single
stretch of wire has no turns which permit an
additive effect, nor does it have the iron core to
concentrate the magnetic field.—Frec E. EBEL. ,

Hear Flies Walking With
20-MINUTE MIKE

ADIO speech micraphones are sensitive and
costly. Here's a fine substitute equally as

sensitive under ideal conditions but having a
cost of approximately zero.

The sensitive unit

Q) 74
=5 74 | TELEPHONE
———1 | RECEIVER

-
——m T TN

{

\

is merely a com-
bination of two
carbon blocks and
a two-inch length
of graphite rod
taken from a lead
pencil. When
properly mounted
and used with a
pair of earphones
and a single dry
cell, such a micro-
phone will detect
the footstep of a
fly that may be walking over it. When placed
on a wall, people talking in the next room may
be very clearly heard.
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The carbon block may be sawed from an old
dry cell carbon. A dimple is drilled in each end
so that the sharpened ends of the graphite rod
will rest loosely therein. The graphite rod must
be free to move. Otherwise the gadget would
not be sensitive to the footfall of an elephant.

The microphone is connected in series with a
dry cell and a pair of radio phones. A two or

three thousand ohm rheostat may help to adjust
for the right amount of current that will deliver
maximum sensitivity. Sometimes if you wish to
amplify sounds coming from a certain direction,
a small oblong piece of lightweight paper may
be glued to the graphite rod and the paper faced
in the direction from which the sound to be
caught comes.—RaymonD F. YATEs.

.ﬂamﬂjfzeaéea
CRYSTAL RECEIVER

By T. A. BLANCHARD

Electronics Engineer

OME years ——
S ago a Phoe-

nix, Ariz.,
reader wrote us
that he used a
crystal radio as
a musical clock.
The loudspeaker
brought in a lo-
cal broadcaster;
but with head-
phones and with
the local station
off the air, all
the powerful
west coast sta-
tions came in.
Using this infor-

Front view of loudspeaker crystal set. It is housed
in standard wooden cabinet of the type used for
miniature electric sets, Case measures 9Y4” wide,

* Kk Kk %k

of the switch. In actual tests,
this set received local and
New York City stations in
Connecticut with ecrystal de-
tector only. Changing the
speaker connections over to
the amplifier, the signal was
really good—and from only
one tube!

The outward appearance of
this set is similar to any small
table model radio. The cab-
inet used was one of many
varieties on the market. Be-
cause it is not always possible
to duplicate ours exactly, we
suggest that you make the set
chassis after the cabinet is ob-
tained. In this instance, the
chassis was formed from a
piece of aluminum 7% inches
by 4Y; inches. Measuring in
112 inches from each end, the
panel was bent at right angles

mation L. J.

Markus planned

a set which is still bringing in
letters.

At the request of the ed-
itors, I have modernized the
original set to some extent by
employing a germanium recti-
fier instead of the original ga-
lena crystal detector. I have
also introduced certain me-
chanical and design changes
so that all controls are on the
front panel. Finally, since
even the best crystal set is
limited in scope, we added a
miniature pentode vacuum
tube to really give the set
some kick. Yet, despite these
changes, basic Markus crystal
circuit remains unchanged.

The loudspeaker crystal set
pictured here has been de-
signed so that the constructor
may disconnect the battery-
powered amplifier by a flip

414" deep, and 6” high.
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Rear view of loudspeaker crystal set with chassis and PM speaker
installed. There is still ample room for placing A and B batteries in-
side the cabinet.

K
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Bottom view of loudspeaker crystcl set, with parts marked for easy identification.

PM speaker and out-

put transformer are at right.

to form the
aprons. These di-
mensions, as well
as location of the
mounting holes
(36 inch) for bat-
tery switch and
selectivity control,
will depend upon
the particular
cabinet selected.
The constructor
can, however, feel
free to modify his
design to any ex-
tent for so long as
components are

T

s st KEY

1—Plunger shait

2--Coil L-1 wound on old tube base
3—Coil L-2

4—Antenna post

5—Ground clip

6—Battery switch

7—Tube socket

8—Germanium detector
9—Phone and speaker jacks
10—4” PM speaker

11—25,0600 ohm output transformer
12—1L4 tube

13—2-gang condenser

J

}

radio tube base of the large type.
The bulb is broken from an old
tube, and the remaining contents

b it ey

wired according
to pictorial layout
shown. Results
should be as good
as ours. It will also be noted that the chassis
occupies only half of the available space in the
cabinet, thus leaving ample room for the loud-
speaker and auxiliary battery power. A 1%
volt cell and 45 volt hearing aid B battery will
fit nicely.

With the exception of the coils (L1 and L2)
the set is based on standard parts. The coils
are homemade. Coil L1 is wound on a Bakelite

Looking down on set.
light aluminum,
deep, 134” high.
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25,000 OHM
TRANSFORMER

A= A+ B+
8- 13V, 45V,

Chassis, formed from
measures 414"

““ are scraped out with a penknife.
The prongs are cut off, a hole
drilled in the center of the base
for attaching a !4-inch metal or
wood rod. Drill a small hole in each end of the
tube base, large enough to admit No. 30 enam-
eled magnet wire. Wind an even layer of wire
on the tube base from end to end. The start and
finish of this coil may be threaded through the
portion of the prong ferrules in the base.

Flexible leads are soldered to the ends of the
above coil leads. Coil L1 may be set aside now,
and L2 started. For the latter, a 1-inch diameter
tube, 3 inches long is used. Starting about
inch from one end of this tube, wind an even
layer of No. 30 enameled magnet wire the entire
length of the coil form, stopping about 13 inch
from the end. Both ends of the form are pierced
so that wire may be secured firmly. To further
prevent coils from working loose, they may be
doped with clear duco or shellac.

In mounting these coils remember that the
object is to allow the coupling between L1 and
L2 to be varied. The larger coil is mounted to

wide, 334”7
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LIST OF MATERIALS—LOUDSPEAKER CRYSTAL RADIO

1—set of coils described in text

1—2.gang TRF tuning condenser, approx. .00036 mf
1—Germanium rectifier or similar detector unit
1—7 prong miniature tube socket
l—miniature tube type 1L4 (or 1T4)

2—double phone jacks

1—SPST battery switch

1—dial plate

1—bar type pointer knob

2—small round knobs

1—11, volt A battery

1-—45 volt miniature B battery

1—25,000 ohm output transformer

1—4” PM type speaker

1—cabinet, purchased or made to fit set
Hook-up wire and miscellaneous hardware

the rear chassis apron in a fixed position. The
smaller coil on the tube base slides over the end
of the larger coil. Having a plunger rod at-
tached to it, control is thus possible from the
left front knob on the set. To provide the
smoothest action, the plunger rod passes through
a bushing inserted in the lefthand 3-inch chassis
hole. The plunger rod may be oiled lightly.

Four more 3g-inch holes are cut in the rear
chassis apron for phone tip jacks. The upper-
most jacks are marked “phone.” When either
speaker or earphones are connected here, your
set is working on “air power” and the battery
switch at right should be off. To spark-plug the
initial signal from the Germanium rectifier, pull
out phones or speaker, and plug into jacks
marked “amp”; then turn on battery switch.

The speaker is a regular 4-inch PM speaker
with a substantial Alnico slug. Because this
speaker must be driven by feeble crystal signals,
a good quality high resistance output transformer
must be used. We advise a transformer with a
25,000 ohm primary with secondary to match a
4-to-6 ohm PM voice coil.

The circuit is arranged so that only the crys-
tal detector may be built if desired. Wire in all
components up to the phone jacks, leaving out
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battery switch, amplifier jack, and tube socket.
The heavy line in the wiring plan represents the
common ground circuit. When set is built on a
metal chassis, components may be grounded di-
rectly to chassis, thus minimizing the amount
of wiring required. To identify tube socket pins,
note that space between pins marked 1 and 7
on pictorial plan is wider than the spaces be-
tween the other pins. With socket in position
shown, the pins are read in clockwise direction,
starting with pin 1 at upper right.

The success of any crystal radio will depend
upon a good antenna and ground. The longer
the antenna the better. A firm ground connec-
tion is also required. However, during tests we
operated the set with antenna only with surpris-
ing results. We do not guarantee groundless
operation to be effective in all localities, how-
ever. The set is tuned with a single dial control.
Where stations come in together, slide the cou-
pling plunger in or out and retune to the desired
station. While the coils described do a good job
in covering all of the broadcast band, those in
areas served only by stations below 1300 ke may
achieve better reception by removing a few turns
from the end of coil L2.

Twin-Lead Standoff Insulators

® Good looking and highly efficient standoff in-
sulators can - be easily and cheaply made for
bringing that polyethylene twin-lead down from
the television or FM di-pole on the roof. Be-
sides being good insulators, the standoffs hold
the twin-lead securely and keep it from swaying
and slapping the side of the house in windy
weather. Insulators will hold any size twin-lead
from 75 to 300 ohms. Sketches give most of the
details.

Fig. 2 shows constructional details. Saw 1 in.
deep slot round polystyrene rod % in. dia. and
4 in. long with a hack-saw; then file to correct
width with a thin flat file. Twin-lead should fit
snug in slot before the screw is tightened. Those

HEX, NUT — <[ o
/=052
LOCK WASHER ROUND-HEAD
Frey SEYELED BRASS
DRILLED To
suoT CLEAR SCREW
75 TO 30D OHM 1"DEEP >
RIBBON TWIN-LEAD 3 OIA. POLYSTYRENE
2 ROUND ROD 4'LONG
= il
= 8 41 piee THaERD
,HHA-NGE FOR
—@ 4~ & PIPE
7|
si0E” THREE-LEGGED
OF HOUSE FLANGE KNOWN AS
g AN ELECTRICIANS
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not having a ¥4-pipe die can borrow one or else
have the polystyrene rods threaded in a plumb-
ing shop at little cost.
easily and cleanly.
Fig. 3 shows a “crows-foot” used by electri-
cians for fastening fixtures, which can be used

Polystyrene rod threads

Easy-To-Build

Home Broadcaster

Try building this phono-escillator. It is capable

of 100 percent modulation
By MILO ADLER

Technical Statf, Allied Radio Corporcticn

HIS Home Broadcaster is a wireless phono-
Toscillator which permits the playing ot pho-

nograph records or the making of “radio”
announcements through your radio set without
the necessily of direct connection to the radio
set itself. It can be used at any distarice up to
25 feet from your receiver.

A phono-oscillator is really a “miniature
broadcast station” which may be operated legally
only because of its relafively low power and
limited range. The unit described here is ca-
pable of 1009 modulation, a feature not usually
found in phono-oscillators. Operation, particu-
larly of oscillation, is the function produced by

43

instead of flat flanges if desired. For a fancy job,
obtain chrome-plated flanges at a plumbing and
heating concern,

Fig. 1 shows the completed standoff insulator
fastened to the side of the house.—ARTHUR
TRAUFFER.

the 35L6GT tube. The oscilla-
tor coil has a primary and a
secondary winding. The pri-
mary is in the cathode circuit
and the secondary is in the
plate circuit of the 35L6GT.
The cathode, grid number 1,
and plate are involved to pro-
duce oscillation. Grid number
2 is modulated by a phono-
pickup. Since this grid is in
the path of the electron stream
it modulates or causes changes
in the flow of electrons from
the cathode to the plate.
Parts to build this unit may

be purchased as a completely packaged kit, or
separately. To assemble, mount all components
as shown in the pictorial diagram. The location
of parts has been carefully planned so that all
leads will be short and direct, and the entire
unit will be very compact. Resistors and paper
condensers are supported by their own pigtail
leads at the time of wiring.

The punched chassis base is assembled to the
case first, with the long turned-up lip on the
chassis facing the front of the case. Mount the
tube sockets from underneath the chassis. Be
sure the tube guide slots face in the direction
shown in the pictorial diagram., Next mount the




end of the coil cemented to
the mounting stud. Allow the
cement sufficient time to dry

thoroughly before moving the
wires that extend through the
chassis (Fig. 1).

Study diagrams very care-

fully before wiring. Either
pictorial or schematic diagram
may be followed, although the
pictorial is preferred, for it
shows the exact placement of

wires and parts. All connec-
tions should be securely sol-
dered, using only rosin core

solder. Acid core solder or

acid flux should never be used
because of the probability of
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corrosion. Hold tip of solder-
ing iron against wire and ter-

Schematic diagram of phono-oscillator.

minal for a few seconds before

Underneath view with bottom removed.

Top view, showing tube positions.

phono input jack, on-off
switch, line cord lock,
and electrolytic con-
denser. Note that the

CORD

S

electrolytic condenser
mounts against the back
of the case, with the
mounting strap passing
through the opening be-
tween the chassis edge
and the case.

Next install the oscil-
lator tuning slug into
the holding stud (al-
ready attached to the
ready-made case).
Screw the slug several
turns into the stud from
the inside of the case.
The wire leads from the
oscillator coil should

; ‘;.;?}W@N‘"W
Q.;-\.\ V== \ﬁ
T s
coau/;/é' %
-

Locn

A MFD.

T 20-20 MFD.

/A

POWER SWITCH

then be passed through
the hole provided for

them, and the opposite

Pictorial diagram of phono-oscillator.
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applying solder, then apply solder where tip
of iron meets work. Use just enough solder to
cover connections and fill the crevices between
wires. Remove iron, but do not move wires un-
til solder has set. This requires only a few sec-
onds. Work slowly, checking each connection
as it is made. Mark either the schematic or pic-
torial diagram with a colored pencil as each con-
nection is comgleted. When more than one wire
is to be connected to a particular point, do not
solder until all wires are installed at that point.
An extra few minutes spent in careful wiring
and thorough checking may save hours of trou-
ble-shooting later.

When wiring is completed, connect a crystal
or other high impedance phonograph pickup to
the plug, soldering the black lead or shielding
(whichever is provided on your pickup) <o the

LIST OF MATERIALS

1—35L6GT/G tube

1—35Z5GT/G tube

1—1,000 ohm 12 watt carbon resistor

1—10,000 ohm Y5 watt carbon resistor

1—33,000 ohm 1z watt carbon resistor

1—15 megohm 13 watt carbon resistor

1—20-20 mtd. 150 V. electrolytic condenser

2—.1 mid. paper tubular condensers

1—.05 mfd. paper tubular condenser

1—.0005 mica condenser

1—.0002 mica condenser

2--.0001 mica condensers

l-—punched and formed chassis, with case (Allied Radio
55-537)

2—Octal tube sockets

l—oscillator coil (Allied Radio 55-535)

l—on-off switch

1-—330 ohm line cord with plug

1—cord lock

l—shielded phono input plug

l—phono input jack

Miscellaneous hardware, wire, and solder

shell of the plug, and the other lead to the cen-
ter pin. When a high output pickup (0.7 volts
or higher) is used, a 500,000 ohm volume con-
trol must be connected as shown in Fig. 2.

The phono oscillator acts as a small transmit-
ting station which can be tuned in on your radio
set. It can be adjusted to operate at any dial
setting from 540 to 700 KC. To make this ad-
justment proceed as follows: 1. Carefully tune
receiver from 540 to 700 KC to find a dial setting
where no radio station is heard; 2. Place oscil-
lator in operation by pushing slide switch to on
position. Allow unit two or three minutes to
warm up; 3. Uncoil antenna to a length of 10
feet; 4. Place phonograph in operation by turn-
ing motor on and setting pickup arm on the
record, with pickup volume control adjusted to
approximately center position; 5. Using a small
screwdriver, tune oscillator coil, through open-
ing in case, until record can be hearc through
the radio; 6. Tune radio to a local station and
note volume of music being played. If your ra-
dio has a magic eye or tuning indicator select

a station with a signal strength about the same
as that of the “wireless” oscillator, when it is
tuned in. With the radio again tuned to the
oscillator signal adjust pickup volume control
to position which gives you about the same vol-
ume from oscillator signal as you had from local
station. The pickup volume control should be
left at this setting permanently, and all future
control of volume made at the radio set.

If microphone operation is desired, any single-
button carbon mike may be used. A suitable
microphone transformer and a 4% volt battery
are employed in a standard circuit, the second-
ary of the mike transformer being connected to
the phono input plug as shown in Fig. 3. If
your radio has push button tuning, a push but-
ton may be adjusted to the signal of the phono
oscillator in the same manner as you would ad-
just a button for a radio station. If phono oscil-
lator is placed at a greater distance from the
radio, it may be necessary to use more antenna
wire. With sufficient antenna at the oscillator,
background noise is minimized. As additional
antenna is uncoiled, some change in tuning may
take place, necessitating readjustment of the
phono oscillator tuning control or of the radio.
Always adjust the radio set for the maximum
deflection of the tuning indicator or until the
record is heard clearly and with a minimum of
noise. If there is a “howl” or “whistle” in the
radio while records are being played, the fre-
quency at which the phono oscillator is “trans-
mitting” is too close to‘that of a broadcast sta-
tion, and it will be necessary to set the receiver
dial at a different position and readjust the tun-
ing control on the phone oscillator to obtain this
new setting.

If excessive hum is present in your radio
when tuned to the phono oscillator (with no
record playing) reverse the plug of the oscil-
lator in the power outlet or socket. If hum per-
sists, reverse power cord plugs on radio and
phonograph, one at a time. But remember, do
not attempt any service operation until line cord
plug is removed from power outlet.

A Safe Connection

® When making a wire connection for our ra-
dio, I cut two one-inch pieces from a half-inch
rubber tube. I split these and put one around

SPLIT TUBE

a/ WRAP TUBE AROUND
' CONNECTION

each wire at the connection point. Then 1
wrapped some tape over all, and it made a neat,
safe job.—FRED CORNELIUS.
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ELECTRONIC TIMER

field of electronics

have the general ap-
peal to all experimenters
as do timing devices
which operate without
benefit of moving parts.
In industry, electronic
timers are already
widely used in the control of precision opera-
tions where a motor-driven timer would be much
too sluggish to time short interval operations.

Unlike mechanical timers, which depend upon
various gear escapements, the electronic timer
depends merely upon a vacuum tube and the
charging or discharging of a condenser in the
grid bias system to control the time cycle. With-
out question, the timer described here is simple
enough for beginning radio experimenters to du-
plicate with success. More important, few parts
are required in construction—all generally avail-
able, including tubes, since any one of several
low current-low voltage tubes may be employed.
However, the constructor is not limited to one of
the pentodes suggested in the schematic. Actu-
ally the pentode is connected to function as a
triode, therefore, any triode such as a 30, 1E4G,
1HAG, 1LE3, 1G4G, etc., may be substituted sim-
ply by changing the filament resistors from 600
to 1000 ohms each.

The timer is housed in a 3x4x5 metal box such
as stocked by all radio sup-
ply houses. The chassis is a
simple metal bracket con-
sisting of a 113 in. diameter
hole for mounting an octal
wafer socket, and two 1 in.
diameter holes; one for
mounting the timing con-
denser and the other for
passing wires.

It can be stated here that
these physical specifications
may be ignored if the con-
structor has other materials
on hand for housing the
timer.

As shown in the draw-
ings, the box panel is drilled
to accommodate a 10-meg
potentiometer, and terminal
strip. Also, a suitable hole
is drilled in the side of the
box, toward the rear, to re-
ceive a double pole-single
throw toggle switch.

To assemble the chassis:
Attach the wafer socket
first; then put a strip of bakelite over the ad-
joining Y,-in. hole for mounting the 0.5 mfd.
paper condenser. A brass eyelet or lug in the
center of this strip provides a convenient mount-
ing for the condenser. One of condenser leads

FEW projects in the

Now You Can Split Seconds

By THOMAS A. BLANCHARD

Electronics Engineer

is passed through eyelet and soldered securely.
The filament voltage drop resistors are mounted
vertically in each corner of the chassis by means

of long 6-32 machine screws. A fiber washer
should be placed over each end of the resistor if
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ELECTRONIC TIMER—-List of Materials

3x4x5 Metal Box

Metal chassis (homemade)

10 meg (or more) potentiometer

30,000 ohm, 1, watt resistor

50,000 ohm, 12 watt resistor

600 ohm, 10 watt resistors for .1 amp. tubes ohmite
(1000 ohm, 10 watt resistors for .06 amp. tubes)
octal wafer socket

potentiometer dial plate

bar knob

terminal strip

0.5 mfd. or larger paper condenser

4 mid., 150 volt electrolytic condenser

Pentode or triode tube of the low current type
Pentodes: (.1 amp. filaments)

1Q5GT, 1CS5GT, 3Q5GT®, etc.

Pentodes: {.05 amp. filauments)

1TSGT, 1A5GT, 1LA4*, 1LB4°, 30°,

1E4G, 1LE3®, 1G4GT, 1H4G, 1E4G, etc.

Tubes marked with asterisk (*) require socke: wiring
changes. All others interchangeable in circuit.

NOTE: For simplification, pentode in schematic is
drawn as a triode. The sup. grid, (prong 4) is
tied to plate (prong 3) in all instances. Thus
pentodes and triodes may be interchanged with-
out altering wiring.

B e e e e e
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chassis.

The chassis is at-
tached to the panel
at this stage. Since the panel carries the termi-
nal strip and potentiometer, the control now
stands ready for wiring. Because of the timer’s
simplicity, no special comments are needed be-
cause the drawings show all details. The relay
and toggle switch are installed after all other
work has been completed.

In the original model, two studs were threaded
and screwed directly onto two of the screws pro-
jecting from the terminal strip to provide a
mounting for the relay. The spacing of these
studs is identical to the mountings of several
popular relays sold by radio suppliers. How-
ever, in the original model, it was necessary to
mount the relay on a bakelite strip since its de-
sign did not include a mounting bracket.

A D.C. relay of the single pole-double throw
type, and having a coil resistance of 2,000 ohms
or more, controls the load circuit. A 4 mfd., 150
volt electrolytic condenser is shunted across the
coil to eliminate the A.C. in the half-wave recti-

fied current delivered to the relay.

The control is completed by wiring in the relay
contacts and d.p.s.t. toggle switch. One half of
the toggle switch serves to put positive bias,
through a 30,000 ohm resistor, on the grid. The
two remaining poles on the toggle switch are
wired in series with the normally closed contact
of the relay.

When the toggle switch is open, the grid of the
tube is negatively biased and the relay does not
close. Tripping the toggle switch does two things:
First, negative bias is applied, but is retarded in
reaching the grid because of the high resistance
potentiometer and condenser in the grid circuit.
At the instant positive bias is applied, we com-
plete the circuit through the normally closed
contact of the relay. This causes the device be-
ing timed (photo enlarger, etc.) to come on. Af-
ter an elapse of time, depending upon the posi-
tion of the potentiometer adjustment, the grid
becomes positive. At that instant, the relay be-
comes energized, and the timer circuit opens,
shutting off the device being timed.

This same timer may be employed to perform
the reverse operation simply by changing the
terminal connections shown in the schematic.

AN\ RELAY CONTACTS
3G,000 OHMS
n RELAY “
4 MED. ] 2,00C OHMS
150 V.
oy
GGLE
10 MEG, | een

|00_Lo

| S MFD

50,000 OHMS§

600 OHMS 10 W

OL0 OHMS 10w

a D 900

an- X ;
W '\
CONNECT ENLARGZR ECT S slatvvtonitoies J
IN OUTLET t-_O CLOSE A DEVICE AFTER

A DELAY, REMOVE JUMDER
1S v. FROM. NO.3, AND CONNECT
: 2 AND 5 TOGETHER

Now when the toggle switch is closed, the con-
trolled circuit will remain open, and not close
until a predetermined elapse of seconds. The
circuit will then remain closed until the timer is
reset. Tripping the toggle switch back to its “off”
position automatically resets the timer.

The timer, using the 10 meg potentiometer and
0.5 mfd. paper condenser specified, will time from
0 to 35 seconds, approximately. However, the tim-
ing range can be increased by increasing the grid
capacitance to 1 mfd. or more. A 20 meg poten-
tiometer will still further extend the time delay
to minutes,

There are no bugs prevalent in this circuit, but
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if the timer is wired properly and does not func-
tion, look to the relay for the source of the trou-
ble. Some relays may have the fixed contacts
spaced too far from the moving arm, or the
spring tension on the arm may be too stiff. The
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Bun with a One- Tule

ELECTRONIC ORGAN

HIS novel electronic
Torgan employs a

simple tuned oscil-
lator circuit, much like
that employed in elab-
orate electronic instru-
ments. However, where
the real organ uses many
individual oscillators as
well as mechanical de-
vices for its effects, the
little organ described
here limits its scope to a
simple one-tube circuit.
Yet with its simplicity
and limitations, this or-
gan produces musical ef-
fects ranging from tuba-
to fife-like tones. In the
middle ranges, it sounds
much like any reed type
organ. The organ key-
board consists of 20 chro-
matic notes. These may
be played in a choice of
four ranges from treble
to bass. The tap-switch
on the keyboard func-
tions much like the
“stops” on a conventional
organ.

The heart of the instru-
ment is the oscillator. A
small metal chassis 33
in. long, 3% in. wide,
and 1% in. high is made
to general design shown
in illustrations. How-
ever, oscillator can be
wired up on a wooden
base, if desired. Our pic-
torial wiring plans show
oscillator details so that
assembly may be left to
individual choice. The
oscillator employs a type
117L/M7GT tube. This
tube is really two tubes
in one glass envelope: a

power pentode and a half-wave rectifier. And
since it has a 117 volt filament, no resistor or
transformer is needed to lower “heater” voltage.

solution is to carefully bend the arms with flat-
nose pliers, or weaken the coil spring by remov-
ing it from the relay and stretching it slightly.
The latter measure should be employed before
bending the fixed contacts.

Completed electronic organ consists of: left, 20-key console with control provid-
ing 4 tone ranges; center, 5 in. PM speaker; and right, 1-tube oscillator,

It plays tunes with tone effects ranging from a
reed organ to a bass tuba

By THOMAS A, BLANCHARD

Electronics Engineer

Bottom view of oscillator-amplifier
which is heart of organ. Lower
right, 20 m{. condenser; center, .05
mf. condenser, with tube socket be-
low it. Tube and input transformer
are located on top of chassis.

The 117L/M7GT contributes much to
the circuit’s simplicity.

A 6-post terminal strip on front of
chassis provides means for connect-
ing PM speaker, keyboard, and range
control. Since the oscillator is a
complete assembly in itself, overall
construction of organ is greatly sim-
plified. After obtaining components
given in materials list, wire accord-
ing to picture plan.

With the oscillator completed, test
it by connecting a .00035 mfd. fixed
mica condenser across terminals #1
and 2. Then attach a 470,000 ohm, 1,
watt resistor across terminals #3
and 4. Finally attach a PM speaker
(through a matching PM output
transformer) to terminals #5 and 6.
Plug cord into power line and allow
oscillator to warm up. After warm-
ing up, oscillator should produce a
high whistle. If not, check wiring
carefully. If everything is in order,
reverse primary connections of 3:1
ratio audio input transformer. This

will place primary and secondary polarity in
proper relation and urit will then oscillate.
Now if the 470,000 ohm resistor is replaced

L~
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with a somewhat higher value, a different tone
will be heard. Therefore, since each change in
grid return resistance produces a different -one, a
string of resistors, each with a “tuned” value,
will reproduce all tones in the musical scale. The
keyboard, therefore, is actually nothing but a
series of switches—each black and white key
closing the circuit along a series resistance net-
work, and causing a different resistance to be
placed between grid and ground of oscillator
tube. )

To save time, you can use well-seasoned white
pine Xylophone keyboard (see drawings) in
place of piano-type keyboard. Use only dry ma-
terial unless you want organ to be out of tune or
worse! Arrange 20 nickled or brass thumbtacks
in the manner shown. Under each tack secure
resistor leads. It is very important that all con-
nections are solid! Inspect tacks to be sure they
are not tarnish-proofed with clear lacquer. If so,
soak them in acetone to remove this film. Be
certain that keyboard resistors are exactly the
values given in Table A, and that mo open or
poor connections exist anywhere between Rl and
R20.

with Xylophone keyboard finished, solder
length of wire to free end of R20. Connect this
lead to terminal #3 on oscillator. Run another
length of flexible insulated wire from terminal
#4 to a radio test probe. With the .00035 mfd.
condenser still across terminals #1 and 2, you
are ready to go. Touch each tack head with the
probe tip and you get an electronically-produced
note corresponding to those given on the key-
board diagram. Now shut off oscillator and

change .00035 mfd. condenser to a larger value:
0006, .001 or .01 mfd. The .01 mfd. will produce
very low tones; .0006 and .001 mid-ranges,

Now with a working knowledge of the gadget,
you can build up a regular type keyboard, if you
wish, entirely from scratch, or get a head-start
by purchasing a 20-note toy piano for about
$3.00. In the latter case, remove bells or chimes
and revise key actions into individual switches
in the following manner. There is usually enough
room inside the average toy piano to include
oscillator and a small PM speaker, making the
organ completely self contained. You'll find that
key actions in most toy pianos, as well as real
instruments, work on knife-edge pivot system
(see “exploded” plan of keyboard). Base of
keyboard consists of two pieces of well-seasoned
Y4 in. plywood.

Each of these pieces measure 12 in. long by
4% in. wide. Take one panel and rip-saw into
two pieces.making cut 23 in. from the edge to
give you one panel 2 3;x 12 in. and another 2 x
12 in. With brads and glue, attach 234 x 12 in.
panel to 12 x 4% in. sub-base. The knife-edge
pivot strip is placed against edge of 234 in.
panel, and sandwiched-in by the remaining strip
of 12 x 2 in. plywood which is also glued and
nailed to sub-base.

The knife-edge strip is a 12 in. length of % in.
steel band such as is used to secure shipping
containers. If you can’{ secure one, use a 12 in.
hacksaw blade or have a tinsmith cut a strip of
20 gage sheet metal to 12 x 33 in. Next cut out

TABLE A—KEYBOARD RESISTORS

(All resistors !, watt size and 5% or 10% accuracy. A
silver band on resistor is 10% grade. Gold band, 5%

grade.)

Rl and R2.... 68,000 chms RIl ........ 39,000 ochms
R3, R4, RS5.... 56,000 chms R12, R13, R14. 33,000 chms
R6 ........... 68.000 ochms R15, R16, R17, 27,000 ohms
R7 ........... 47,000 ohms R18, R19 ..... 22,000 chms
R8, R9, RI10 & R20 .......... 470,000 ohms

These resistors are STANDARD RMA values and not
“’freak’’ components.

“"XYLOPHONE" TYPE KEYBOARD

TERM  TERMY
NO3 NO.4
FOR ELECTRONIC ORGAN

TO 0S¢~
] FLexise | AMP
BASE {x4'x 12"~ PINE CORDS ~— ™
e X e
e — - —— _—_—_——-___:
—A"Tc* o* 6" A*  c*p*

Siine R
R13m, RIS LRI ALRI

n9’II
n‘ed;uo
A B C D E F G A B,C DE
LA T DO RE MI FA SO tA TI DO RE'MI

PLAIN BRASS TACKS SECURE
RESISTORS AND SERVE AS KEYS

RADIO TEST PROBE
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Console with aluminum cover removed. Note con-

densers and tone switch (R); position of contact bar

(B). Keys slip under safety pin springs. Depressing
key causes pin to raise and contact bar.

keys to dimensions on a jig saw. Use as narrow
a saw blade as possible to slot each key on the
underside to a depth of ¥4 in. Now arrange keys
on base according to positions shown in photos.
You'll find the individually-notched keys will
ride on the steel edge in teeter-board fashion.
With all keys in place, draw a line across rear
of base %4 in. in from edge. At center of each
key position, make a centermark on parallel
guide line. Do this manually as plotting off fixed
spaces will possibly result in key-springs falling
in the wrong position. Obtain two cards of #2
safety pins (20 pins) and with diagonal wire-
cutting pliers, clip off clasp from each. Now, at
each of the 20 marks along previously plotted
parallel line, drill a hole (slightly smaller than

( ACLTH T0 NO.4 CONTACT BAR
~MACH SCREW _ BRADS METAL STRIP
=t

ToNal ToNO2 p—
Y

SOLDERING LUG voon YIS
RESISTORS SOLDERED TO PIN-LUGS

RI9 TRIZIRSTRBTRITRITRT T RS T R3 T R
(R0 R Ric Ri4 Riz R0 R8 Re R4 RZ,

JWATT RESISTORS ——== =
PICTORIAL WIRING
PLAN FOR KEYBOARD

KEYBOARD (BOTTOM)

Bottom of keyboard showing resistors Rl to R20 sol-
dered to projecting ends of safety.pin springs.

~1-x SLOT ALL 5 w

' At -%TT DEEP

TR

L J—

L)

BLACK KEYS
MAKE 8

)
WHITE KEYS
MAKE 4 OF EACH

RANGE CONTROL

safety pin) through keyboard base.
Now push a spring through each hole.
Bend projecting portion of pin on un-
derside of base down (see cross-sec-
tion view in plans). With all safety
pin springs in place, raise each one
up and slide proper key in place.
When key is depressed, it will now
spring back. Align and adjust each

-n—uz

T0 TERM NO A'Q,m‘,

CONTACT BAR

PLYWOOD —

1 CROSS SECTION OF
KEYBOARD BASE

U

spring so that it falls in center of respective key.
Now turn keyboard over and wire in the 20 re-
sistors as shown. Projecting portions of springs
serve as soldering lugs.

Finish the console with front, side and rear
panels tacked and glued as shown. Now cut a
strip of wood 12 in. long, 34 in. high, and 3 in.
thick for the contact bar. To the 33 in. side fasten
a strip of brass, aluminum, or tinplate with sev-
eral brads. At a point where it won't interfere
with the key action, solder length of insulated
wire, or mount a soldering lug as shown. Set
this bar, metal-faced side down, into the console.
Position it as close to springs as possible, but

PLVV\OOD EACK
-zznz

ASSEMBLE WITH
GLUE & BRADS

SAFETY PIN
SPRINGS v

KEYBOA‘RD
SUB - BASE
2 | 34z
-4 PLYWOOD ywoo
EXPLODED VIEW OF ORGAN KEYBOARD

SPRING, 57,
==
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Keyboard base raady for
keys. Lift spring and
slide key under so slot
(B) pivots on steel strip
shown at ().

without actually
touching themn. Now
fasten bar securely at
each end of console
with small wood
screws. As each key
is pressed, lever ac-
tion causes individual
spring to raise and
contact the bar. This
closes circuit and
sounds that particular
note. Springs may be
individually adjusted
by careful bending
with flatnose pliers.

A metal cover con-
sisting of a piece of light aluminum conceals the
actions and provides a mounting for the 4-position
tap switch and mica condensers which make up
the range control. By notching end panels of
console as shown, cover front slips into these slots
and requires only three small screws across rear
top edge to secure it.

Since this organ employs but a single oscilla-
tor, it is necessary to strike only one key at a
time. The ratural limitations of the circuit do
not permit the playing of chords.

However, a little practice with the device will
result in rapid fingering that is not possible with
any instrument other than those of electronic
nature. The novel effects greatly offset its
shartcomings:.

Cut That Interference

e Sparking contacts on door bells and buzzers
cause raucous interference in nearby radio
receivers. Much of this may be prevented if a

—

one or two mfd. condenser is bridged directly
across the cortacts of the bell or buzzer. Such
condensers absorb most of the spark produced.

Fuse in Rectifier-Transformer
Circuit

e It is not an uncommon happening that in radio
sets having the rectifier and transformer con-
nected in a common circuit, the transformer
burns out because of a short in the rectifier
which causes the current to back up. This can
be prevented by inserting a fuse between the
rectifier and the transformer. If this is done and
the rectifier shorts, the short will burn out the
fuse and so break the circuit, thus saving the
transformer from being burned out, too.

Surplus Control Box Becomes Multimeter Case

ANY radio construc-

tors have purchased
surplus jack and control
boxes in order to obtain
the parts in this equip-
ment. It will be found
that these boxes make
excellent cases for multi-
meters and other similar

By HENRY ZAVE

equipment, since they are generally made of
strong die cast aluminum or magnesium alloys.
The multimeter illustrated uses a typical stand-
ard circuit with the usual multipliers and shunts.
Pieces of thick felt are cemented to the back
and one end so that the unit may be placed in
the most readable position. Note that two tri-
angular cuts in the felt on the back allow easy
removal of the screws which serve
to hold the case cover on. At first
glance the handle shown may
seem unnecessary on so small an
instrument, but it will be found
to be a great convenience since it
helps to prevent inadvertent dam-
age to the instrument by provid-
ing a definite place to grip it.

Three views of control box case
with multimeter installed,
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Three-In-One
Electronic Set

Part I. How to build a powerful all-electric

midget radiol Subsequent parts will show

how to convert it into a home broadcaster,
as well as a practical electric eye

By THOMAS A, BLANCHARD

Electronics Engineer

sults. It will be noted
that the set was de-
signed from a one-piece
chassis to simplify wir-
ing as well as forming
of the metalwork. The
chassis begins with a
piece of aluminum or
steel size 3% inches
wide by 10 inches long,
and 16 gauge. After cut-
ting holes for sockets,
tuning condenser,
phones, volume control,

Eprspeee IO

attempted to construct

your own radio, here
is your chance to pro-
duce a genuinely power-
ful little set in just a
few hours of interesting
work. Although hardly
a handful, this miniature
all-electric set provided
amazing results by oper-
ating a loudspeaker with-
out a ground connection
or outside antenna! For
the record, the antenna
was exactly 3 feet long,
and received WJZ,
WEAF, WABC, WOR,
WLIB,and WHN (N.Y.C.
stations) during daylight
hours from a reception
peoint in Connecticut.

Following the picture
diagram, and the few
suggestions on operation
given later on, anyone

IF YOU HAVE never

can asser‘nble this radio These are the components. 40-watt light bulb screwed into the socket shown
and obtain excellent re- at the left provides the necessary voltage drop,




and light cord, it is bent
to the shape shown in
the photographs.

Tuning condenser, po-
tentiometer (volume con-
trol), and cord outlet
are all 33 inch. Socket
holes will be either 1l
inches or 1Y inches de-
pending upon make of
socket used. A 1x1 inch
opening in the rear of
chassis permits you to
mount a bakelite strip.
Phone or speaker con-
nectors are attached to
this strip.

The tubes chosen for
the set are both readily
available, and inexpen-
sive. A type 6J5-GT, or
6C5-GT work equally
well, as does their metal
equal, the 6J5, or 6C5, if
obtainable. A matched
pair of any type can be
used, or one of each—
all fit the same socket

INSULATED

WIRES TWIST(..
€0 TOGETHER

200 MMFD
CONDENSER

cLIP TO
ANTENNA
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Details of connections on underside
of chassis are shown in view above.

connections! The tube on the left
(as viewed in picture diagram)
is the detector, while the one at
right functions as a rectifier to
convert the A.C., from your out-
let, to half-wave direct current to
operate the radio.

The only component in the re-
ceiver that may require explana-
tion is the coil. This was wound
on a 3 inch length of craft tube
having a 1 inch diameter, with
No. 30 enameled magnet wire.
The larger (grid) coil consists of
alout 160 turns, while the smaller
(or plate) coil is 70 turns.

The coil can be wound by hand
without much difficulsy. Allow
about 6 inches of wire for con-
necting to set at the start and
finish of each windinz. A useful
winding kink is to push a straight
pin into the tube, leaving just the
head projecting. Wind the magnet
wire around this and proceed to
wind the larger coil by turning
the tube away from you. At the
completion of the winding, press
another pin into the cardboard
tube and twist the wire around to
anchor it. Proceed with the wind-
ing in the same way. Since count-
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ing turns is confusing, measure off
the tube to allow 138 inches for the
large coil, and a little less than
3 inch for the plate coil.

A mounting hole is drilled at each
end of the coil form, beforehand, so
that the coil may be mounted on
spacers using the two outside screws,
which also support the tube sockets.
This, however, is a minor detail and
the constructor can mount the coil
as he wishes. The coil windings can
be made secure by painting with
clear nail lacquer, or model airplane
dope after coil is completed.

With the coil in place, measure the
exact length of wire needed to reach
from each coil lead to respective
connecting point. Remove the enam-
eled insulation from the end of the
wire with fine sandpaper, and slide
a length of insulating spaghetti over each of the
four coil leads to protect them from damage.

The tuning condenser is a midget variable
type having a capacity of 100 mmid., and mounts
in the 34 inch hole on the top of the chassis.
The electrolytic condenser is mounted to the
right of the tuning unit.

The exact capacity of the electrolytic con-
denser is not important. In the model shown,
the capacity was 20-20 mifd., rated 150 volts.
However, any duai combination from 4-4 to
50-50, with 125 to 150 volt rating will be satis-
factory. If a dual unit is not available, use two
single capacity units, and connect the negative
ends together. If the dual unit consists of two
unlike capacities, say 8-16, 4-8, 10-20 mfd., etc.
the highest capacity is usually indicated with a
red lead; the smaller in another primary color.
The negative or common lead is always a black
wire, or a bare wire. If the electrolytic con-
denser has two unlike capacities, connect the
largest to the cathode (Terminal No. 8) of the
rectifier, and the smaller to the phone terminal,
with a 10,000 ohm resistor between them as
shown in the two diagrams.

The volume control mounts in the 3 inch hole
in the front apron of the chassis. A rubber
grommet is inserted in the 3§ inch hole in the
rear apron and prevents damage to the 3-wire
connecting cord. A strip of bakelite is mounted
over the 1x1 inch opening on the rear apron.
A pair of earphone jacks or Fahnstock clips
are fastened to the bakelite for connecting ear-
phone or speaker.

The quickest and most foolproof way to wire
this set is to follow the picture diagram. Because
of the set’s design, all wiring is done inside the
chassis, and the builder does not have to “chase”
wires “upstairs and downstairs,” through a dozen
rubber grommets, and become confused as to
whether that last wire was connected right.

With the larger parts mounted in place, and
using a small soldering iron, rosin core solder
and hook-up wire handy, attach one wire at a

Standard circuit diagram for the
symbols by checking this diagram agains: preceding pictorial diagram.

70 TURNS

180 TURNS

100 MMFD

v y
TO CHASSIS

idget set. ers can learn

time. As each lead is soldered in place, mark it
off in colored pencil on the picture diagram.
Thus if you don’t finish the set in cne evening,
it won’t confuse you later. There is no best
place to start wiring. The constructor of the set
will find it equally easy to start at ary point and
finish at any point.

Because transformers are almost impossidle
to obtain, and they only add cost to the set,
<his set was designed to work without such a
unit. The plate (or B) supply is taken directly
off the 115 volt A.C. or D.C. line. The filaments
of the two tubes are rated at 6.3 volts. Naturally,
to connect them directly to 115 volts would
instantly destroy them. Therefore the filaments
are wired in series "with a suitable line drop
resister so that the tubes themselves never re-
ceive more than 6.3 volts.

There are several ways to obtain the necessary
voltage drop. One method would call for the
use of a ballast tube which gets very hot, and
adds both to cost amnd increased size of the
set. Another method available is a line cord
with built-in resistance. However these cords
zlso get hot and are not approved by the Under-
writers. Aside from this, either of the'two volt-
age dropping methods consume muck more cur-
rent than the radio actually requires. Since
approximately 4# watts must be dissipated, we
might as well put this loss to good use. There-
fore instead of using a 300 ohm resistor, we
employ a regular 40 watt (no more—no less)
Mazda lamp. It’s as simple as that.

Since tte radio will be used, anyway, in the
vicinity of a desk lamp. bed lamp, table lamp,
etc., you need only insert the radio cord into
the existing lamp outlet. and then plug the lamp
into the top of the plug.

The plug, incidentally, is a bakelite flasher but-
ton used to make lights twinkle, and costs about
a dime. Remove the flasher element from inside
the baxelite plug, drill a hole in the side large
enough for three wires to pass through, and
connect these wires to the plug as shown in

» M
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diagram. If you can’t get a suitable :lasher
button, connect your lamp and cord between
wires B and C and use an ordinary plug, instead
of the flasher button, to connect wires A and C.

Operating Your Set

This set does not require a separate power
switch. When the desk lamp is turned on, so is
the radio. Allow about 30 seconds for the tubes
to reach working temperature. Connect a single
earphone, or headset, to the phone terminals. A
short length of insulated wire, say 6 inches, is
connected to the stator lug of the tuning con-
denser. Now take a longer length of the same
wire and twist it to the shorter lead without
removing insulation from either. On the opposite
end of the longer lead, remove the insulation
and attach a small clip. This may be secured to
any metal object: finger stop on dial phone, bed
spring, window screen, or outside antenna.

LIST OF MATERIALS

1—Dual section electrolytic condenser 4.4 to 50.50
mid., 150 volts,

1—Midget variable tuning condenser, 100 mmid.

1—200 mmi{d. fixed condenser.

1—.01 mid. tubular paper condenser.

1—20,000 ohm potentiometer.

1—10,000 ohm 1, watt resistor.

1—2 meg ohm 15 watt resistor.

1—3” rubber grommet.

2—8-prong ““octal’’ sockets.

2—Fahnstock clips or phone tip jacks.

1—Steel or aluminum chassis as per diagrams.

1—12 ft. single conductor fixture wire.

+ 1—3 ft. plastic or cotion hook-up wire.

Miscellaneous—Four 6-32 machine screws and nuts,
flasher plug, small piece bakelite, coil form,
single terminal lug, and small spool of magnet
wire for the coil.

In larger communities you won’t have to con-
nect this clip lead to anything to pick ug local
stations. If most of your local stations are at the
lower end of the dial, very loose coupling be-
tween the set and antenna is desired. Therefore,
use only a few twists on the insulated wires.
However, if the stations are at the top of the
dial, connect your antenna through a goodly
number of twisted turns, or use a direct connec-
tion to the lug on the condenser.

This set has been designed to produce min-
imum regeneration. If more sensitivity is needed
in remote locations, add a few more turns to
the plate coil winding. To tune in stations,

1

turn volume control to left, then rotate tuning |

knob slowly. Once a station has been located
turn veolume control to right until the reception
is satisfactory. Distant stations will be recognized
by a whistle. Tune to the peak of this signal,
then rotate the volume knob to right until the
whistle breaks off into regular reception.

Remember that this set is not like a weak
crystal set which is neither selective, nor capable
of working a speaker. The constructor can also
use parts for other electronic experiments.

§5

ADSON

RADIO & ELECTRONICS CO.

221 Fulton Street Dept. SM
New York 7, N. Y.

An open letter
to the readers of

this publication

Our establishment has been a
haven for hobtyists and experi-
menters for fifteen years. We
have put many a beginner on
the right track. We can do the

same for you.

Come down to see us, or write
us, about any kit of parts de-
scribed in this publication. We
are certain you will find our

service and prices, just right.
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Three-In-One Electronic Set

I N THE preceding section of this Part 2

article we deseribed a very Converting the all-electric midget

efficient  all-electric midget radio into a wireless broadcaster is easy
radio which was the first project
in a group of three designed to By THOMAS A. BLANCHARD

employ a common chassis, and
simple conversion features, to
change over to a different elec-
tronic device.

In this section, the simple de-
tails are given for converting the
radio into a wireless broadcaster
for transmission of either records
or voice, through your radio set,
from any part of the home. In
the concluding part of this article
the electronic set becomes a pho-
to-electric eye!

Most of us, after listening to
others broadcast for a few years,
get the urge to show the rest of
the world how entertaining we
can be on the ether. So, we will
proceed to convert the radio into
a broadcaster.

In converting the radio into a
broadcaster, note that few parts
have been changed. In fact, the
conversion is accomplished large-
ly by the resoldering of a few
connections, plus the addition of
several condensers and resistors.

The right hand socket (bottom
view of chassis) is unaltered. This
was the rectifier of the radio, and
remains as rectifier for the broad-
caster. Naturally the original
6J5GT, or 6C5GT tube is still em-
ployed. The only circuit modifi-
cation in the rectifier hook-up is
to change the 10,000 ohm, % watt
resistor to a 5,000 ohm value.

The left hand socket (bottom

Electronics Engineer .

Broadcaster in use (above) and un-
dernecth view (left). This broadcaster '
was converted from the receiver de.
scribed in detail in the preceding
section of this article.

view again) originally provided
for a 6J5GT or 6C5GT tube work-
ing as a detector. In the broad-
caster, we replace this tube with a
6A8 (or 6A8GT, or 6A8G) which
is a Pentagrid Converter. The
leads to this tube socket remain
the same on lugs 1, 2, 3, and 7.
Originally we did not use lugs
4 . 4 and 6 These lugs are now
i . connected together and wired
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through a 5,000 chm, 14 watt resistor to the rec-
tifier plate (B) supply as shown.

Originally a 208 mmf. condenser, shunted by a
2 megohm, % 'watt resistor was connected to lug
5 of lefthand socket. This lug is freed and con-
nected to one of the terminals marked, mike.
Replace or add across the 200
mmnf. condenser a 25,000 ohm, %
watt resistor, and solder a flex-
ible lead to the free end of the
resistor-condenser.  This lead
comes up through the chassis to
the cap of the 6A8 tube.

The remaining socket connec-
tion change is on lug 8. Origin-
ally this connected to the ground
network. However still in the
same network, we run this lead
through a 0.1 mfd. condenser,
shunted with a 1,000 ohm, 1%
watt resistor. To avoid cramp-
ing, and confusion in reading the
pictorial diagram, note ‘this re-
sistor and condenser are divoreed
from the pictorial diagram. Con-
nect at points marked “x”; lug
8 of lefthand socket to lug 1 of
righthand socket. Incidently lug

ANTENNA

IMsuLATED 08
<oupLiNG T

Pictorial diagram of converted broadcaster.

(SICWCTE
200N

180 TURNS
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1 does not appear in schematic
drawing because it is incidental
and, except for metal tubes
‘where it acts as a ground for the
envelope its use is simply for con-
venience.

The remaining change in cir-
cuit is the connection of the
plate coil lead from the terminal
strip to the point where the two
5,000 ohms resistors and 20 mfd.
electrolytic condenser junction.
Bring a wire from the vacated
terminal to ground. Now connect
a 1 megohm, % watt resistor
across this and the adjacent ter-
minal. This outlet, which was
formerly for headphones is now
the means for connecting either
mike or phono pickup to the
broadcaster.

Conversion from radio to broad-
cast set having been completed,
the outfit is ready for trial.

Connect plug into 115 volt out-
lets, lamp or extension cord is
then fitted with 40 watt bulb. At-
tach phono pick-up or mike to
terminals and allow set 30 seconds
to warm up. Also turn on radio
receiver and with volume on full,
set at a point between 1700 and
900 kc. where no regular radio
broadcast. reception is heard. In
other words, set regular radio dial
at a point where you do not get
reception using a receiver set.

Slowly turn dial on the broadcaster until a
loud “swish” is heard through the radio. This is
the carrier signal of your broadcaster. The vol-
ume control on broadcaster should be at extreme
left. Once “swish” is located, adjust to peak sig-
nal, and turn volume control to right to increase

SIGN FEASHEF
TYPE PLUG
CONNECT TO
1§ ¥ AC-DC

NOTE® BETTER RESULTS
MAY BE HAD IF 200 MMF
GRID CONDENSER 15
CHANGED TO SO MMF,

NF.

=
- GROUND
Tr0 cHASTIS

CONNECT PICKUP
OR MIKE MERE

Schematic diagram of wireless broadcaster.
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feedback for maximum volume. Do not turn too
tar as continued rotation to right will reduce and
eventually cut off signal.

Using an inexpensive phono-pickup together
with either an old spring-wound phonograph, or
electric turntable, will result in brilliant recorded
music coming from your home receiver, even
when the little broadcaster is located at some re-
mote point in the home. If you wish to broadcast
voice, connect an old telephone transmitter to the
“mike” terminals. If you cannot locate a suitable

transmitter, buy one of the “wonder” or “magic”
buttons advertised in this and other publications
and use as directed. Or buy a home broadcaster
mike; any of these devices will transmit voice
over your miniature broadcasting station.

WARNING:—The Federal Communications Commission
allows 200 fect as maximum legal distance for the range o
a hroadcaster as just described. Under severe tests, we
operated this device without the 3 ft. antenna shown in
drawing; results were excellent. If you require more
signal strength use a short lead, but remember tf your neigh-
bor hears your signal, you're OUT OF BOUNDS!

Converting 3-in-1 Electronic Set Into a

Flashlight beam focused on phototube at
right can actuate the electronic control.
Closeup of finished “eye” is shown at right.

Part 3. Now let's turn it into
a useful electronic control

GLANCE at the pictorial dia-
A gram will reveal the electric eye

is simpler than either radio or
broadcaster. The basis of good results
is largely in the relay. In the model
described, we have used one of the
original 6J5GT tubes. Having used a
really sensitive type relay, the current
delivered by this tube was ample to
trip this particular relay. In order to
operate a more sluggish type relay, the 6J5 tube
socket has been wired so as to permit the use of
a type 50L6GT Pentode. This interchangeability
is possible because when using a 6J5GT tube,
pin positions are the same as a 50L6GT except
that the 50L6GT has an extra element, a screen
grid which terminates on pin No. 4. As this pin
is a blank on the 6J5GT, you connect pins No. 3
and No. 4 together and you're set for either tube.

PHOTO ELECTRIC EYE

As in the earlier proj-
ects, a Mazda bulb is
used to supply low volt-
age to the tube. For the
electric eye, a 30 watt
lamp is used when a
6J5GT is in the circuit,
or a 25 watt bulb when
the 50L6GT is chosen.

The electric eye is wired according to the
pictorial plan or schematic diagram. The tuning
condenser and coil are removed from the chassis
(if you built the previous devices). Tube sockets
remain in position, but other parts should be
removed and wired in according to the diagrams
accompanying this article.

Remove the potentiometer (or volume control)
from end of chassis, and mount it in the position
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formerly occupied by the tuning condenser. The
potentiometer becomes the “sensitivity” control
of the electric eye.

The electrolytic condenser shown across the
relay coil may be of the 4 microfarad value
shown here. However, one section of the 20-20
microfarad condenser used in the other projects
may be employed for the purpose.

There are no other special comments except
for the sensitive relay. This relay should have a
DC coil resistance of at least 2,000 ohms. It is
mounted below the potentiometer as shown. The
phototube and relay represent the first and last
words in successful operation of this control.
The phototube functions as a light-operated
switch. Basically, when no light strikes it, no
electrons travel across the anode and cathode—
its two simple elements. Light upon this cell
allows a minute current to flow which is suf-
ficient to start a much large current flow in the
amplifier tube (6J5GT, or SOL6GT). This cur-
rent is then conveyed to the sensitive relay. The
relay is the thing that really does the work such
as causing bells to ring, lights to flash, etc., when
the light beam is established or broken, as the
case may be, in whatever control you rig up.

A look at the diagrams will show that the re-
lay has 3 contacts. The two on the outside are
fixed (rigid) while the center contact is part of
the relay armature and moves from one station-
ary contact to the other when light strikes the
phototube. These contacts are in true sense, a
single pole-double throw switch. You always
use the center contact, but you can choose either
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Pictorial wiring diagram.

one of the stationary contacts de-
pending upon what is te kappen
when the light beam is broken, or
the beam is established.

For example, if the control served
to open a garage door when head-
lights are directed toward the pho-
totube, you would wire to center
contact (arm) and normally open
contact. However, if a constant
beam was directed at photocontrol,
and bell is to ring should object
pass through, you wouwd then use
center contact and normally closed
contact positions.

Having wired the control, insert
the phototube in the righthand tube
socket. This is the socket kaving
only two wires connected to it. The
iefthand socket is fitted with one of
the tubes previously mertioned.
Plug cord into outlet, then insert a
30 watt lamp into top of cap as drop-
ping resistor for the tube filament.
This bulb will provide enough light
to operate the control. The con-
structor might even make a box
with a lens and focusing tube so as
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to use the illumination from the Mazda lamp as a
spotlight to operate the control.

However when the 50L6GT tube and a 25 watt
lamp is employed, the illumination from bulb is
just a dim glow. An independent light source
should be employed. If desired, a 25 watt re-
sistor having a value of 480 ohms may replace
the bulb entirely. In this case the control would

LIST OF MATERIALS

1—metal chassis, approximately 514" long, 312" wide,
134’ deep with holes as shown.

1—sensitive type relay (2 to 5,000 ohm coil).

1—potentiometer {20,000 to 50,000 ohms).

1—4 mid., 150 volt electrolytic condenser.

1—25 mmid. molded mica condenser (.000025 mid.).

1—1] megohm, 1, watt resistor.

2—octal tube sockets.

1—length of 3-wire fixture cord, and flasher plug.

1—type 930 Phototube.

1—type 6]5GT or SOL6GT tube as per lext.

Miscellaneous—8 6/32 machine screws and nuts, rubber

grommet, and hook-up wire.

be wired with an ordinary 2-wire cord and
plug, using only wires A and C. The resistor
would be connected across prongs No. 2 and No.
6 of tube socket.

Having allowed about 20 seconds for warm-up,
cover the phototube with an empty tube con-
tainer, etc., so it is completely dark. Now turn

| the knob on the sensitivity control until the relay

AIM LIGHT ON CURVED S
SURFACE OF TUBE &

TYPE 230
PHOTOTUBE

I MEG
RESISTOR

TYPE
6J5 6T,

4 MFD
150 V.
ELECTRO
LYTIC
CONDENSER

25 MMF
CONDENSER
30 WATT

MAZDA LAMP 2000 OHM

SENSITIVE

20 10 50000
L 15 voLTS

P~ A >
DOORBELL AND
TRANSFORMER

“NORM
CLOSED

Schematic wiring diagram.

clicks in. At this pick-up point, retard the con-
trol slowly until the relay drops out.

If you slowly remove the covering from the
tube, the relay will click on and off each time the
phototube is exposed to light. It may be desir-
able to paint the phototube with black lacquer,
leaving a 3" window in the front clear for a
light beam to strike it, but preventing extrane-

| ous light from reaching the cell.
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Poriable SUPERHET

This 3-tube, superhet, battery receiver is
ideal for your camping, biking or boating

trips this summer

By MILO A. ADLER

OMPACT and entirely self
C contained, this 3-tube re-
ceiver will even fit in a pic-
nic lunch basket. Its performance
is equal to that obtained from the
average S5-tube table top radio.
Since it is battery operated no
rectifier tube (found in most
table top models) is required, and
the use of headphones eliminates
the need for a power amplifier
tube. Only the tubes needed for
maximum sensitivity and selec-
tivity are used. By eliminating b
the power tube, B battery drain
is reduced from 12 ma. to about 3
ma. (milliamperes) and A battery
drain from 250 ma. to 150 ma. This
reduced battery drain greatly in-
creases battery life and keeps cost
of operation very low.
The receiver is built
into a wooden cigar box
which may be obtained
from your corner cigar
store. The box used
here was a “Corina
Larks” box with metal
hinges and a catch to
keep the cover closed.
First remove printing
stamped on the box by
sanding until letters can
no longer be seen. Next
with a clean damp cloth,
moisten outside of box

~
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and allow it to dry thor-
oughly. Then sand box
smooth ard moisten
again. After drying, give
box a final, thorough
sanding, and then apply
two coats of shellac,
rubbing with fine steel
wool after applying each
coat. A final coat of
paste wax will put a
glessy surface on the
box. Form the chassis
frem a g in. aiuminum
sheet, the surface of
which is rubbed lightly
with fine steel wool to
produce a satin finish.
Tube sockets require a
round % in. mounting
hole and the I F. trznsformers require square
% in. holes which are notched in the corners to
clear insulating studs protruding from trans-
formers. The volume contrel requires a % in.
mounting hole. Make hole for variable conden-
ser large enough to allow condenser to mount
flush on back of panel. For simplicity only the
centers for various mounting holes are shown
on chassis layout. Arrows pointing from cen-
ters for tube sockets indicate direction blank
section on tube socket should point. When
mounting L F. transformers, rotate them so that

Cigar box finished and
ready for the receiver
to be mounted in it.
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when terminals are bent they will almost reach
correct terminals on tube sockets. Colors shown
on schematic diagram are standard RMA color
codes which identify 4 terminals of the LF.
transformers.

You can use any type standard loop antenna
but loop should be small enough to fit into 5%

MATERIALS LIST—PORTABLE SUPERHET

C.-C, 2 gang cut plate variable condenser with trimmers
{Allied Radio 61-008)

€.—.00005 mid. mica condenser

€,-C;—.02 mid. 400 volt condenser

C.—.1 mid. 200 volt miniature condenser

€.—.0001 mfd. mica condenser

C,—.,005 mid. 200 volt miniature condenser

€.—.03 mid. 150 volt miniature condenser

C.—.01 mid. 200 volt miniature condenser

R,—100,000 ohms }2 watt resistor

R.—10,000 ohms 12 watt resistor

R.—3.3 megohm 12 watt resistor

R,—1 megohm control (Mallory MR-53}

R,—10 megohm V2 watt resistor

R.—4.7 megohm V2 watt resistor

R—1 megohm 2 watt resistor

L—Loop Antenna

L-——Moissner 14-1040 Universal Oscillator Coil

T,-T,—Stanwyck Midget LF. Transformers

Sw.—DPST Switch mounted on R, (Mallory M27)

Misc.—3 amphenol type 147-500 miniature 7 prong sockets
2 phone tip jacks; hardware; wire; solder
1 1IR5 tube; 1 1T4 tube; 1 1S5 tube

%634 in. cover of cigar box which has inside di-
mensions of 57%x63% in. You may obtain a new
loop from a radio supply house or use the loop
from a discarded radio receiver. One of
the miniature loops now on the market may be
used if desired. However, due to their ex-
tremely small size they do not have as much
signal pickup which will
reduce the sensitivity
of the completed re-
ceiver. The loop is
mounted by cementing
it to the inside of the
box lid. Connectiens to
loop may be made to tu-
bular rivets mounted in
the paper frame of the
loop before cementing it
in place.

0'{ OSCILLATOR €OML
MOUNTING
8RACKET

At left, underneath view of
receiver, showing wiring
of components. Identify
parts by referring to sche-
matic diagram. Note wood-
en block in right hand cor-
ner on which receiver
chassis rests. A similar
block is cemented in front
right hand corner.

Now for the receiver wiring. Oscillator coil is
a universal type with an adjustable iron core
which may be adjusted to match any type of cut
plate tuning condenser. Terminal numbers on
oscillator coil in schematic diagram may be de-
termined by chart furnished with oscillator coil
(see diagram). Condenser listed in parts list
is recommended because of its small physical size.

Wire the filament circuit first. Next connect
blue and green leads of I F. transformers to
correct terminals on tube sockets. By carefully
bending terminals you can make them almost
touch one another so that only a short connect-
ing wire need be used. If these wires are longer
than about ¥ in., either or both tube sockets and
1. F. transformers have been mounted incorrectly.

All ground terminals are connected to solder-
ing lugs on chassis; these, in turn, are wired to-
gether. Connecting grounds together in this
manner keeps resistance in ground circuit at a
minimum and assures maximum performance
from the receiver. One phone tip jack is not in-
sulated from chassis and the ground connections
are made to this jack. Another solder lug is
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mounted under one of the nuts holding oscillator
coil bracket. A jumbo-type solder lug is slipped
over mounting stud of oscillator coil before this
coil is mounted in its bracket. One ground is
made by soldering a wire on frame of tuning con-
denser. The round metal tube protrudir.g from
the bottom center of the tube sockets acts as a
shield between the terminals and should also be
grounded.

Make connections to B battery using snap-on
connectors which may be obtained frem any
radio supply house. Solder the three A batteries
together with a heavy copper wire which will
hold them in place. Flexible leads from this
heavy wire connect the batteries to the sot.

The receiver switch and tuning knobs must be
extremely thin to allow lid of box to close. The
large tuning knob was made from a piece of Y,
in. tempered Masonite. The excess shaft cut from
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the control was mounted in an electric drill and
the Masonite blank for the knob was fastened to
it. Knob was then “turned down” using the point
of a sharp knife, and then hollowed out in back
to clear heads of the three binder-head, $4.xY in.
machine screws mounting the tuning condenser.
Knob for volume control is made from al in.
plastic knob which is also “turned down” to re-
duce the knob thickness.

After the set has been completely wired and
loop and batteries connected, it is ready for ad-
justment. Turn the set on and, with core of oscil-
lator screwed completely in, turn tuning conden-
ser until you hear a station. Then adjust L F.
transformer trimmers for maximum volume.
These factory set transformers require little ad-
justment. If a signal generator is available, align
L F. transformers at 455 kilocycles. Next rotate
tuning condenser until it is approximately 10 to
15° from the fully closed po-

455XC
IRS SLUE
 ——

LooP 2

HE

174 455¢C
SLUE

REEN
GREE| 2

GREEN

sition. Now adjust oscillator
S coil core until local station
! qm nearest to 550 kilocycles can
be heard.
3 I Next rotate tuning conden-
PHONES

ser until local station at ex-
treme high end of the band
can be heard. Rotate tuning
= condenser until station can
just be heard and then adjust
padder condensers on oscilla-
tor or cut-plate section until
station is received at maxi-

AN

mum volume. If there has

been an increase in volume re-
peat the above step until sta-

tion is received with maximum
volume. If the above steps re-
duce the volume, rotate tuning

Universal oscillator instal-
lation data. Note space
between lugs 3 and 6.

At right, completely wired
chassis is shown in place
in cigar box with batteries
removed to show tube ar-
rangement. Cigar box lid
is propped open with «
wire bent at each end and
inserted into brad holes
drilled in 1id and bsx side.

. DR e ——
c‘ iy 2 -Cb A ° * N B w,
I e e T I
= = T 3-15 VOLT BATTZRIES 677 YOLTS BURGESS
BURGESS 2R
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cordenser in the opposite direction. Next adjust Use headphones with a 2000 ohm or higher im-
trimmers on large R.F. section of variable con- pedance. Loudest volume will be obtained from
denser for maximum volume. Then readjust core the phones with the highest impedance. If de-
of oscillator coil as previously described and lock sired a paper dial may be mounted on the panel
core in position. Then readjust oscillator and K. and the stations marked on the dial. However
F. trimmers in the same manner as before. stations may be located without dial.

Leit, red plastic fabric and
molded handle give ampli-
tier professional look.
Cigar-box cabinet is only
5” wide and 7” high. Right,
rear view with chassis and
speaker in cigar-box hous-
ing. Speaker is installed
with transformer down.
Chassis may be removed
without disturbing speaker
and transformer.

sensitive crystal mike
may be used with this
unit. For greater voice
strength, use a quality
carbon microphone and
transformer fed by one
or two flashlight cells.
Among many other ap-
plications, this miniature
amplifier may be used as
a light beam broadcast
receiver.

The extreme compact-
ness of this amplifier is
m ade possible through

’ use of the new minia-
SOUND SYSTEM i
1 now on the market. No

special or trick appara-

This versatile, cigar box size amplifier plays rec- tus Was.usedhin con-
ords and “electrifiss” guitars. Its terrific power e oS tp:rt‘:"a:e
will amaze you! 1007 standard so that
any person following the
By THOMAS A. BLANCHARD picture diagram can du-

Electronics Engineer plicate this outfit.

electronic equipment every radio

experimenter will want to own.
It's = miniature public address outfit—
an amplifier so small that it is housed,
speaker and all, in a streamlined cigar
box—and it has so many uses we can't
name them all here. Plug in a phono-
graph crystal pickup and this unit can
play records with more volume than
your ears can stand. Or attach it with
a contact pickup to a string instrument
and you have an electric guitar, banjo,
etc. For voice reproduction, a good,

I HERE’S a really practical piece of

At right, is a close-up of chassis. A. 150

ohm voltage drop resistor; B. mike or pick-

up input jack; C. leads to speaker trans-
former; D. Line cord.
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Bottom view of amplifier. Note that ac-
tual parts arrangement is identical to
pictorial wiring plan.
cent to the tube sockets, add two ¥
in. holes for the speaker leads and
wires to the line drop resistor. The
line resistor is a 10-watt, 150 ohm
value mounted by a single machine
screw in a vertical position next to
the 35W4 rectifier tube. Resistor and
tubes are arranged along the edge of
chassis so that the center area is un-
obstructed to clear the speaker and

transformer mounted under it.

A 2-post soldering lug strip is at-
tached to the underside of the chassis
so as to provide a convenient junc-
tion for the line cord, and the other
component leads which are connect-
ed to this strip (see pictorial or
schematic diagram). There is no

= = |
\ 35 W4 S0CKET

SOLDERING LUG

MINIATURE RA, OUTFIT

Before starting construction, obtain a suitable
cigar box for the cabinet. A box required to fit
our chassis dimensions must measure inside at
least 3% in. deep, 4% in. wide, and 6% ir. high.
The box used may be larger, but not smaller.
This type of box usually contains 50 cigars so you
are sure to find cne at your favorite newsstand.

The chassis is farmed from a piece of aluminum
or steel 4% in. wide by 5% in. long. Measure
1% in. on the 434 in. dimension and

Materials List—Sound System

CHASSIS:
Form from aluminum or steel blank size 434”x515,".
Bend up both sides to form channel 434" wide, 115"
kigh, and 212" deep.

CABINET:
Made from cigar box. See text.

RESISTORS:
500,000 ohm (Y2 meg.) Volume Control
250,000 ohm (4 meg.) V= watt resistor
50,000 ohm 12 watt resistor
10,000 ohm 2 watt resistor
1,000 ohm !, watt resistor
150 ohm 1%, watt resistor
150 ohm 10 watt resistor (wire-wound)

CAPACITORS:
20-20 Mi., 150 V. Miniature Electrolytic
.l Mi. Tubular Condenser
.02 Mf. Tubular Condenser (Optional; output noise filter)
01 M{, Condenser

MISC. COMPONENTS:
3 7-Pin Miniature Sockets
1 Phono-Input Jack and ?lug
1 4” PM Speaker with Cutput Transformer for S0L6 or
SOBS tube
1 Length fixture cord and plug
& R.H. Machines screws and nuts size 3-48 x 34"
4 Rosette Head Screws cnd nuts size 6.32 x 35”
1 Volume Escutcheon Plate and Bar Knob
Tubes: S0BS, 12BA6, 35W4

bend panel to form finished chassis
so that it assumes the channel shape
shown, A % in. hole is provided in
the center of the iront apron for the
volume control. Two additional 34
in. holes are punched in the rear
apron for “input jack” and power
cord.

Three 53 in. holes are cut into the

150
OHMS
(10 watrs)

No V. AC-DC.
UNE

}-+0.000 OHMS

SPEAKIR AND |y 20-20 |
uT? =

“top of the chassis in the positions
shown, for allowing the mounting of
the miniature tube sockets. Adja-

ouT uT o BT
TRANSHORMER ROLYTIC
15CV j

MINIATURE P.A. OUTFIT
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reason why the most inexperienced can't build
this amplifier by closely following our picture
plan, making certain that he has made connec-
tions to the proper tube socket lugs, and in-
serted parts using well soldered connections.
Note that all tube socket lugs are not used.
Our readers from time to time think “something
was left out.” All tubes are designed with uni-
form pin systems for manufacturing convenience.
Some tubes may use all pins provided; others
may not. Therefore, make connections as shown.
When wiring to tube sockets, also bear this in
mind: Tube elcment designations are read from
the bottom of the socket--not the top! Miniature
sockets are numnbered 1 to 7 in consecutive order.
The numbers in schematic diagrams appear out
of order simply because it would be more con-
fusing to draw elements of the tube in clock-
wise sequence, as they actually exist on the
socket. Finally, note that in the miniature socket
pin arrangement, there is one wide space. This
is your start and finish. With wide space toward
you, the first pin on the left is No. 1. Then read-
ing clockwise around the socket you have No. 2

rext, then No. 3, No. 4, etc.

If 500,000, 250,000, or 50,000 ohm resistors are
not available, constructor may substitute 470,000,
270,000 and 47,000 ohm values.

The amplifier wiring is completely pictured in
the pictorial plan as well as all components ex-
cept for the speaker and output transformer at-
tached to speaker frame. The two wires passing
through the righthand center chassis hole con-
nect to this transformer. The two wires passing
through lefthand center chassis hole connect to
the two lugs on the 10-watt, 150 ohm resistor,
Otherwise, all wiring is clearly visible!

The striking appearance of the cigar box hous-
ing was achieved by covering it with brilliant
plastic coated Cello-Fabric. This material was
attached to the box with book paste. A chrome
trimmed plastic handle and chrome volume con-
trol dial provided the finishing touches. A piece
of silk, 4 x 4 in., cemented inside the box, made
a neat speaker grill. The speaker opening was
cut with a “fly-cutter” but you can work cigar
box wood with a small keyhole or jig-saw.

Alarm Clack TIME SWITCH

ANY gimmicks and
M gadgets have been sug-
gested for using alarm
clocks as automatic time

switches to turn electric lights,
motors, etc., on or off at a pre-

Wake up to music by plugging your set into

this converted alarm clock

By THOMAS A. BLANCHARD

Electronics Engineer

determined time. This simple
automatic time switch over-
comes the many objections and
complications usually experi-
enced in converting an ordi-
nary alarm clock into a tim-
ing instrument. Two standard
electrical components, plus a
suitable length of ordinary ex-
tension cord, are the only items

Radio is turned on at predetermined time by this attachment.
outlet; (2) top plug: (3) radio cord; (4} clock switch cord.

(1) Wall

needed to change that annoying wake-up clang
into sweet radio music at 6:00 A.M.

The self-contained timer consists of an inex-
pensive alarm clock available everywhere for
about $2.50 (practically any type alarm will do,

Rear view of clock showing Switchette depressed by

alarm clock key. Exvosed 110 volt connections on

Switchette should be taped and covered with a wood
or plastic box for insulation.
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however). Movement is removed from case by
first taking off winding keys, then removing two
brass nuts marked A and B in photo. Winding
keys have lefthand threads. Turn them to the
right to unscrew. Pull up alarm plunger and
clock is then separated from case. The heart of
the time switch is the small Bakelite wunit at-
tached to back of clock. This small cube is a GE
Switchette—a sensitive circuit actuator which
will either open or close an electrical circuit
when the switch button is depressed. Where the
Switchette cannot be obtained, regular snap ac-
tion switches may be modified and used in place
of the Switchette.

The Switchette is attached to the mounting
case in the approximate position shown First
the two mounting holes are drilled or punched
(an ice pick will usually do the trick) in the
clock case. Size of holes will depend on whether
you use machine or wood screws (see instruc-
tions below). Now replace the two winding keys,
and with the alarm in “run down” position, give
the alarm key five turns. Now you are ready
to mount the Switchette, using either one of the

OPERATING BUTTON PLUG RADIO
» INTO CAP

PLASTIC

PRONG-BLADE ASSEMBLY -»
LA CLOCK TIME SWITC TO U3 ¥. OUTLET

following two methods. Secure two % in. No.
2-52 machine screws and nuts, position tae nuts
behind the mounting holes with Scotch tape, and
insert the machine screws in the holes, turning
gently until each screw grabs the nut taped be-
hind its mounting hole, Or if you prefer, you
can make smaller pilot holes in the clock case
and use ordinary No. 2 wood screws, which will
be self-tapping and thus eliminate the need for
opening the clock in order to mount the switch.

The Switchette is now ready for wiring to a
length of extension cord. Some of these sensi-
tive switches are designed to close the circuit
when button is pressed. Others will open the
circuit when button is down. A third type
(shown here) provides two circuits; either of
these may be selected, or both may be used to-
gether. Note that extension cord is connected to
lugs A and A on switch. These lugs close the
control circuit when button is depressed. Lugs
B and B are used when you wish a circuit to
remain closed for a given period and open when
the alarm goes off.

Opposite end of extension cord connects to a
combination outlet and plug, known as a Wood-
win Series Tap, which is stocked by electrical
supply houses. Solder the cord to positions
shown in accompanying sketch. Replace Bake-

lite cap on plug base, and the alarm clock time
switch is complete.

To use the timer, set the alarm for the desired
time. Now pull up alarm plunger and turn key
about Y turn, or just enough to release any
pressure on the Switchette button. At the pre-
determined setting, the alarm mechanism will re-
lease, causing key to unwind and close Switchette
button. Series Tap is inserted into the electrical
outlet. A radio or other appliance is plugged
into blade slots provided in the top of the tap.
Current from electrical outlet must pass up
through cord and Switchette and return to com-
plete a circuit to device plugged into top of Se-
ries Tap. To reset time switch turn alarm key
just enough to release pressure on switch button.
Always reset with alarm plunger pulled out.
Hold the key and than depress the plunger in
order to keep the circuit open.

Shield Wire with Tape

® Wire covered with
regular braided metal
shielding is some-
times hard to get for
home and auto radio
work. Ordinary in-
sulated wire can be
shielded quite readily
with metal tape, how-
ever. One type of tape is made especially
for auto radio shielding purposes, and has an
adhesive coating for wrapping around wire. If
an indoor aerial made of adhesive metal tape
is available, it can be used in the same way. In
an emergency, the metal foil in a paper con-
denser can be cut into Y- or le-inch tape width
and wound around wire to be shielded, using a
drop of loudspeaker cone cement or household
glue occasionally to anchor the foil. Be sure to
ground one or preferably both ends of the tape
to the chassis with a holt or clamp after applying
the necessary shielding around the wire.

0RD|N€RV\(I‘RE
LATE

'NSE, : METALLIC
COATING

~
ADHESIVE ON
UNDER SIDE

It's Video for Television
® Television is called video transmission to dis-
tinguish it from the transmission of sound
which is called audio transmission.

Polystyrene Feeder Spreaders
® Radio amateurs -
who like to build «‘5,?3&" 7
everything them- e 2" |
selves, can easily and
cheaply make all :
their feedfzr spread- %"ok%ﬂom./
ers. Use either 33 or POLYSTYRENE
Y2 in. dia. round poly- ROD

632X+ ROUND-
HEAD BRASS

styrene rod. Stand-
ard sizes for feeder
spreaders are 2, 4, 5, J
and 6 in. spacings be-
tween wires. Holes
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for wires should be slightly larger than the diam- the holes; screws will thread themselves in se-
eter of feeder wires used; space holes % in. from  curely. Ends of rods can be beveled on the edges
ends of rods. It isn’t necessary to tap holes for  with a file to improve the appearance. Sketch
6-32 screws; simply use a drill slightly smaller shows a 2 in. feeder spreader installed on the
in diameter than screws and twist screws into  lines.—ARTHUR TRAUFFER.

LISTEN-EAR — A Real Radio Aid

wanted to listen  Of-hearing, and for late evening and DX listeners.

HAVE you ever  This earphone adapter is a fine project for the hard-

to the radio dur-

ing late evening hours, e
or possibly to pick up
distant or foreign sta-
tions which could be
heard only faintly
through the speaker?
The Listen-Ear is a use-
ful earphone attachment
for any set. In particular
it is a boon for those
who are hard of hearing.
Once attached to your
receiver, you can listen-
in with earphones while
the speaker serves oth-
ers. A flip of the toggle
switch and the Listen-
Eardisconnectsthe
speaker, and reception
comes through ear-
phones only. Moreover,
whether both phones
and speaker are work-
ing, or only phones, the
adapter provides com-
plete, independent vol-
ume control for ear-
phone listening.

Follow the pictorial
diagram to assemble the
adapter and connect it
to the set. The original

Left, close-up of the Listen-
Ear. Phone connectors are at
lower left and right, with
speaker shutoff switch in cen-
ter. Dial control provides
“custom” phone volume. Be-
low, Listen-Ear adapter in
use with an operator’s head-

By THOMAS A. BLANCHARD

Electronics Engineer

model, as pictured, consisted of a
3 x 3% in. panel on which was
mounted a 1 megohm potentiometer
(volume control), two phone tip
jacks, and a toggle switch. These
components are wired up as shown.
The particular design or size of the
control housing is very flexible. In
this instance, the Listen-Ear was
housed in a plastic cosmetic box.

Exposed view of earphone attachment.
All parts mount on metal panel which
attaches to plastic case via center studs.
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Typical small receiver showirg a PM specker and output trans-
former. Adapter cord is connected to set at this point.

Two ¥4 in. threaded
bushings attached to
bottom of plestic box
permitted firm attach-
ment of the control
panel.

A 3 ft. length of 3-
wire cable serves as con-
necting link between
adapter and radio. Cable
may be made longer or
shorter, but the sug-
gested length is usually
convenient for armchair
use. If you can change
a tube, you can attach
the Listen-Ear to your
set. If your radio is a
console type, access to
speaker is usually sim-
ple. With small table
sets, you will need to
remove chassis from
case. Disconnect the set
before you start. Now
locate output trans-
former, which is usually
mounted an speaker
frame. Note that two
. wires from this trans-

PM SIEAKER ——g ’

ouTPUT -
TRANS

CONTROLS ;
MOUNTED ON \
3"X 3% PANEL \’

PICTORIAL WIRING AND HOOK-UP
PLAN"LISTEN-EAR"ADAPTER

.

The hard-of-hearing may use requ-

lar aid receiver with this adapter.

Note sample plug conversion shown
in foreground.
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former have been soldered to a pair of
lugs on the speaker frame (A and B
on drawing). Unsolder one transformer
wire from speaker lug A. This now
gives you a free lead, marked C in pic-
ture plan. The adapter is now ready
for installation. Note exact positions of
3 wires and connect one to free trans-
former lead (C), attach second to lug
B, and put third wire on now vacant
A lug. You must attach wires from
cable correctly; otherwise Listen-Ear
will not work. Secure cable to some
part of speaker frame with twine so
that wire C is not subject to strain.

For best results, headphone or head-
set used with the Listen-Ear should
have a resistance of 50 ohms or less. A
regular hearing aid receiver is perfect
for the adapter. In fact, a simple
adapter may be made so that many reg-
ular hearing aid phones can do double
duty. Our illustration shows an adapter
for using the Zenith hearing aid re-
ceiver with the Listen-Ear. A strip of
Bakelite was drilled at each end to ac-
cept a 6-32 screw. Two phone tips were
then tapped with a 6-32 thread. The
phone tip ferrule is just the right size
for 6-32 tapping. A long flat soldering
lug is placed under screws, parallel with
Bakelite strip. These lugs are bent first
to right angles, then twisted to right
angles. Resulting blades fit hearing aid
plug. Some plugs have 3 blade or pin
slots. One is a dummy. Two live ones
on Zenith plug are marked 5 and 6.




TELE-TE

Build an adjustable television antenna
with remote electric control

By THOMAS A. BLANCHARD

Electronics Engineer

NLIKE ordinary AM
U radio reception, televi-

sion and FM require a
very special and exacting an-
tenna installation for satisfac-
tory pickup of the high-fre-
quency signals. These signals
have very short wavelengths
and are highly directional.
Therefore, to get the very best
reception, the receiver’s an-
tenna must be focused for each
station received. In areas
where only one station exists
at present, the antenna is
aimed in the direction of the
transmitter and locked. How-
ever, at this moment, FCC
permits have been granted a
score or more new television
stations. When these new sta-
tions hit the air, you “tele-
fans” across the country may
not get full benefit from your
set unless you climb a ladder
cach evening and set the an-
tenna for the video show you
especially want to see.

This electric-controlled an-
tenna, however, will eliminate
ladder climbing, and give you
hair-line adjustment of the
television antenna from the
comfort of your living room.
Precision adjustment can be
made while watching the pic-
ture. You don't need a com-
pass or an assistant on the roof
to tune in sharply. The heart
of this antenna system is a
war surplus aircraft motor.
This miniature geared down
job costs just a few dollars,
and even though it must be
battery or rectifier-powered,
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Television antenna is controlled from this compact meter case.
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Motor-driven television antenna

insures
peak reception by permitting easy aiming.
Here simple dipole antenna is shown at-

tached to rotor disc.

the total investment is a
fraction of any commer-
cial motor-driven anten-
na. The control box lLoock-
up which will be de-
scribed here is for per-
manent magnet type
motors only. If series type
motor is used, reversing
switch must be connected
per instructions aeccom-
panying series type mo-
tors.

If you have a television
or FM set, simply install
the motor drive between
the mast and antenna:
dipole, double dipole,
folded dipole, etc. Other-
wise a standard antenna
kit may be purchased and
this motor drive incor-
porated before erection.

The miniature PM Mag-
net motor is unusually
small, a shade under 1%
in. dia. and 3 in. long. It
will make a snug fit in-
side a 6 in. length of 1%
in. dia. aluminum or steel
tubing having a lje in.
wall thickness. Dealers in
surplus aircraft materials

P..--m“x

densers in,radios and for similar dielectric purposes, in U.S. patent 2,460,282, newly issued to Guy B.
Gardner of Fairhaven, Mass. Paper, he says, is notoriouly fibrous and grainy, and contains bits of
carbon, minute fragments of metal and other conducting substances that are absent from the regen-
erated cellulose product. To remove the ionizable chemicals present in ordinary commercial cellophane
and make it partially conducting, Mr. Gardner specifies washing them out, by successive immersions
and scrubbings in alcohol and distilled water.

CELLOPHANE FOR CONDENSERS. Cellophane is claimed superior to paper as material for con- i
|

>




RADIO EXPER'MENTER 71
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Miniature PM magnetic motor of aircraft surplus type makes a
glove-fit inside 6 in. length of aluminum tube.

ever, the aluminum tube will usually
slide over the mast. Several holes
may be drilled in mast-end of tub-
ing and tapped in the manner pre-
viously described. If the mast is of
wood, insert wood screws instead of
the machine type to secure motor
mount to mast. If mast is not of suf-
ficient diameter to make a snug fit
inside tube, build up diameter with

ordinary electrician’s friction tape.

MATERIALS LIST—TELE-TENNA

1 24 volt DC, permanent magnetic surplus airc-aft motor
1 6” length of thin wall aluminum or steel tube, 112” o.d.
1

8" disc of 14"” Masonite
1 1Y2” dia. pulley for 14" shait

*4 porcelain insulators threaded 8-32 (2 or 3” long, by %" o.d.)

*4 brass or aluminum clamps for 33" dia. tubing

*1 mill standard length aluminum or brass tubing, 3" dia.

1 single pole, single throw toggle switch
1 double pole, double throw toggle switch
1 pilot light assembly with miniature screw socket
or
500.0-500 Shurite milliameter (see text)

Blank panel meter case or punched for 3” dia. meter (see text)

1
1
1 314x3l4 aluminum panel for meter case
Misc. nuts, bolts, and lead-in wire per text

A circular platform is attached to
shaft of motor drive for mounting
the dipole antenna tubes, and to pro-
vide a protective “umbrella” for ex-
posed end of motor which, incidental-
ly, rotates on ball bearings. The plat-
form is cut from 13 in. thick Mason-
ite to a diameter of 8 in. This disc
is attached to the motor shaft by
means of a 1'% in. flange. Since a
suitable flange would have to be
machined by the builder, the prob-
lem is solved by using a 1% in. dia.
round or V-belt pulley with 1, in.
shaft hole. The prominent mail or-
der houses can supply you with these

can supply tubing at just a few cents per foot.
Electrical supply houses usually have steel thin
wall conduit which is equally good for mounting
the motor. About 1% in. from the end of the
tube, drill four equi-distant holes
around the circumference, and tap
them for 6-32 machine screws. As

pulleys.

Drill three equi-distant holes in
the center of the Masonite disc, along with three
corresponding holes in the pulley. Drill the pul-
ley holes so they may be tapped for 6-32 machine
screws. Four holes to clear 8-32 screws are

4 DIPOLE ANTENNA RODS -
[l

the tubing is thin, we suggest you
insert nuts on each screw, draw up

PORCELAIN

|

the screws in the tapped holes, and

. N 2
Y Y WATER-PROOFED
INSULATORS TWIN LEAD-INE=] 8'¢ % M1 SONITE
I TO TELE-SET Y, pIsc

7 i

then solder each nut to the tubing. ~—
With a small blow-torch and stick of
Lenk aluminum solder, nuts can be
bonded to tubing so as to provide
sufficient thread surface for the 6-32 s
screws. There is little chance of
stripping threads this way.

Now slip motor into tubing, allow-
ing shaft end to project flush. Lock
it in place with three 6-32x1; in. rh
machine screws, and one 6-32 by 1
in. th screw. All screws are brass.
The longer screw serves as a rota-
tion stop and signal light contact.
Open end of tubing is attached even-
tually to antenna mast. If mast is a
metal pipe, motor leads are brought
down through it. If mast is wood,
drill a 3 in. hole in the tubing, in-
sert a rubber grommet, and pull the
motor leads outside. Since the di-
ameter and material of various
makes of antenna masts will vary,
no set rule can be given for attach-
ing the motor mounting tube. How-

le—22

1% DIA. PULLEY
WITH £ HOLE

4 EQUI-SPACED TAPPED
HOLES FOR 6-32 MOTOR-
LOCKING SCREWS

15 0. STEEL OR ALUM.
TUBING. {7 WALL- 6"LONG

L8-32 BRASS SCREW
AS STOP AND CONTACT

MINIATURE
GEARED
MOTOR

ELECTRIC
CONTROL FOR
TELEVISION
ANTENNA

Wiy
|:l.|‘
TN
LN

CONTROL
MOTOR LEADS -> BOX SIGNAL
TO CONTROL BOX

-
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drilled across the diameter of the Masonite (see
drawing) if a simple homemade dipole antenna
is constructed. Secure the pulley to the disc
with fh screws. Then paint disc with asphalt
compound such as is used on roofs and for tree
surgery. Cover disc edges carefully with asphalt
so the Masonite will not take up moisture and
warp. Dipole antenna tubes are supported on
the Masonite disc with standard porcelain stand-
off insulators available from all radio supply
houses. These tubes are threaded for 8-32 screws
on both ends. Mount the insulators with rh
brass screws, % in. long, with the exception of
the one insulator shown. Here a 1% in. screw is
used along with a nut and soldering lug. This
serew is the other contact for the reverse signal
light.

When the electric-powered antenna is even-
tually hooked up to the control box, this is how
these contacts work. Upon making a complete
rotation, the horizontal and vertical contact
screws meet. This obstruction stalls the motor
and at the same time, causes the pilot light on
the control panel to flash on. When light flashes,
simply flip direction switch and pilot light goes
off; motor has reversed its direction and the con-
tacts open. Since motor is in a stalled position
for only a few moments, no harm will ever be
done it. Once best antenna “focus” is obtained,
simply snap opposite toggle switch marked
power to its off position.

Since this project will be of particular interest
to those already owning television sets, the large
Masonite disc provides ample room for mount-
ing various types of existing antenna. And for
those contemplating a television set, the purchase
of a factory-made antenna is advised. Attempt-
ing to cut and bend dipole tubing correct length
and shape is a tough job. However, for the ex-
perimenter, a simple dipole as shown mounted
on the motor drive consists of two lengths of 3%
in. diameter aluminum or brass tubing cut ac-
cording to formula A.

FORMULA A—DIPOLE LENGTH DATA

2700
dual Tubing Length =
'nf?g::n're?lain inch%s I:g MC Freg. at Tele-station

Example: If frequency was 46 MC, the answer is 60 in. for
each dipole rod. Get up-to-date MC data in your locality
in “White’s Radio Log" sold on newsstands.

The twin lead-in is usually of 300 ohm impe-
dance and is sold by all radio supply houses.
However, the antenna input impedances do vary
for various TV sets, and for proper results follow
the specifications given by the set manufacturer.
The neat-looking control box pictured is an or-
dinary 3 in. electrical meter case which all radio
parts firms have in stock. The box is available
with both a blank panel or with 3 in. meter
opening. If you have the latter, you’ll need to
make an aluminum panel to cover the meter
opening. If you have the blank panel drill holes

ROTOR CONTACTS

e
TELEVISION To
ANTENNA MOTOR
CONTROL
PANEL ; W BREAK THIS WIRE
3 e (SEE TEXT) AND
‘ 6 INSTALL 500-0-500
Ev 7 MILLIAMETER
sSuppLY @
a4
Al
REV DIRECTION
DPDT. TOGGLE
$.05T —f | swiTCH
POWER SW
| \ K
e !
DRILL 3 HOLES| 7"
FOR SWITCHES '3
AND PILOT |
LIGHT 4 /EN o1
L { - Wl
Y EYSEEL R
DIRECTION == "2 | "B ['8
SIGNAL 18 |
e 5 ol
33 X 3} /4 [ <3 %
PANEL le— 1 &

for switches and pilot light directly in the cab-
inet front. In either case, use control box dimen-
sions given in the pictorial plan, plot and drill
holes, and mount and wire components as shown.

In addition to the twin lead-in from the an-
tenna, four additional weatherproof wires are
brought down from the roof to the control box.
Two of these wires supply power to the minia-
ture motor while the remaining leads operate
the signal light. When possible, install motor
and signal light wires away from dipole lead-in,
and run them at a near-right, downward-angle.
Cccasionally the television picture may blur
when the antenna motor is started. However,
this is not frequent, and not a problem, anytime.
Should this happen, flip power switch on and off,
and check picture intensity as you “inch” rota-
tion of antenna. Flip both power and direction
switches simultaneously for minute adjustment.
Those who may wish to eliminate the reverse

Close-up of Masonite disc with stand-oft type por-

celain insulators to which simple dipole antenna

rods are fixed. Any standard television antenna
may be fitted to disc.
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signal light’s wiring to have a “scientific-looking”
control, can leave out pilot light (a 12 volt elec-
tric train type) and insert a small Shurite de
500-0-500 milliammeter in its place on the panel.
They should then connect meter terminals in
series with one of the motor leads, and disre-
gard present pilot lamp assembly and the wiring
to it.

When motor is turned on, a deflection of meter
needle will be noted, either to right or left of
zero. However when motor reaches the stop
screws, the stall will cause meter to draw more
current. Meter needle will then swing far to left
or right indicating that you must snap the direc-
tion switch., After switch snaps, needle will
come back to a normal reading. The milliammeter
also indicates whether or not motor is rotating
the antenna, even without your looking at the
television picture. However, the choice of a pilot
light or a meter is up to the individual.

What about power for the miniature aircraft
motor? It is a direct current, 24 volt, job. But
many dealers handling these motors alsu have
war-converted rectifier units for running off the
115 volt power line. If not, you can buy six or
cight standard No. 6 Winchester, Burgess, Bright
Star, or Eveready bell ringing cells. Connect
them in series and attach with the 12 volt supply
line. Although intended for 24 volts, miniature
motor will rotate too fast on 24 volts even though
it is operating through a built-in gear reduction.
Depending upon the weight of the antenna, as
little as 6 volts is ample. Moreover, dry cells
will last about a year due to the infrequent drain
placed upon them.

Following the general procedure and lavout of
the motor control, this system is readily appli-
cable to motors which may be of larger diameter
than the model illustrated. For example, a No. 2
metal food container (tomato can) may be fitted
with a standard 34 or 1 in. pipe flange on tne bot-
tom so as to fit the antenna mast. Remove top of
can on an automatic can opener. Fit apening
with a wood dise, which also may serve as
mounting for the motor. Secure wooden disc to
container with four to six equally spaced wood
screws and you have a perfect alternate system.
However, coat container inside and out with
asphalt paint as used on rotor disc.

Drilling Holes in Metal

® When drilling holes in metal on all but the
heavy type of drill presses, holes run out of
true from .001 to .010. This is caused by a
slight sag in the table or from using a heavy
hand feed or both. Accurate holes =~an be
drilled on most any drill press by turning the
work in a complete circle on the drill table at
least a quawper of the circle at a time and mak-
ing at least one complete revolution. irst drill
a quarter of the depth; then turn the work a
quarter of the circle; then drill another quar-
ter depth, and conlinue following this proce-
dure until the job is done.—JOHN EICKBERGER.
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tion articles _ priced in

CHOKES
Unshielded; 25hy @ 60 ma. 59+
Unshielded: 15hy @ 50 ma, 54¢

CONDENSERS

MICA. 10, 25, 50, 100, 250,
500, 1000 mmf__ 6¢ ea
CERAMIC. 3, 5,10, 25, 30, 50.

100, 149, 200, 500, 1000, 6¢ea,
PAPER TUBULARS. .005, .01

.02, .05, .1 (600V)...... 9¢ ea.
ELECTROLYTIC. 20x20,150\,
33¢ ea, 30x30, 150V, 37¢ ea,
40x40, 150V, 42¢ ea, 50x30.
150V, 52¢ ea, 8 mf, 450V, 50¢
ea, 16 mf, 450V, 62¢ ea. 10 mf.
50V, 24¢ ea, 25 mf, 25V, 27¢ea.
VARIABLE. 2 gang, cut osc.
section,, for 456 k¢ IF, with
drum, 49¢ ea. 3 gang, 410 mmf
each section., ..69¢ ea,
VARIABLEC S.1.5-7;
4-30, 5-20; 7-45 mmf, 18¢ ea,

MISCELLANEOUS

Super-het coil kit; 2 shielded
IF transformers; 1 osc. coil;
(specify 65A7 or 6A8 type); 1
ant. coil; 1 RF coil. Kit, $1.13
WAFERSOCKETS. 4, 5, 6 pin
or octal, any type...... 5¢ each
Miniature wafer type, 6¢each

EVERYTHING

Send today for your

FREE

Catalog of parts specified in these construc- 8

ORDER from this list of typical RADIONIC VALUES

HolD

dividually and in kits

RESISTORS
Half watt, 10%tolerance, insu-
lated, axial leads, 100 ass'td,
$2.50, One watt, as above, 100
ass’td ..o, $3.75

TRANSFORMERS

Shielded, upright mounting
type. 550 vet @ 60 ma; 6,3 vet
@24, 5v@3A. Majestic, $1.69
Shielded; universal mounting, B
750 vet @ 70 ma; 6.3 v @ 3A;
5v @ 2A i, $1.99
Shielded; universal mounting,
700 vet @ 100 ma; 6.3 v @ 44,
5VE3A. e, $2.45 |

POTENTIOMETERS
CARBON. 500 ohms thru 10 |
megohms, All values, 26¢ ea.
WIRE WOUND. 1 ohm thru |
10,000 ochms. All values 26¢ ea. |

TUBES
Fully guaranteed--individually
boxed.128A7GT, 125K7GT, 12- |
SQ7GT, 12ATS, 12BA6, 12BES, |
35W4, 50B5, IRS, 1S5, 1T4, B
1U5,3Q4,354,6SATGT,65K7GT, §
6SQ7GT, 6V6, 6SJTGT, 34¢ ea, W
SOL6GT, 65¢. 357Z5GT, 49¢.
G6SNTGT, 12SN7GT, 34¢ each,

|

170Z Nassau Street it
WOrth 2-0421 a5 Open

> cO
RADXONIC EQUXPMLNT
170 Nassau Street,

Gentlemen:
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ENTEL
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1atest Flye

TERMS: 20% deposit with order, balance C.0.D.
MOST ORDERS SHIPPED SAME DAY AS RECEIVED
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Tribune Theater Entrance

New York

-E Catalog of
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EQUIPMENT
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Converting a Table Radio inds a
RADIO PHONOGRAPH

- Try this two-in-one reconversion job. It will give
you an attractive combination set

By JOHN C. DODD

installing your old table-radio and an inex-

pensive automatic record-changer in this
easy-to-make leatherette-covered case. And you
don’t need an extensive shop—a few simple tools
do the trick. The phonograph pickup leads can
be connected to any set easily. So let’s go to
work and make it.

The record-changer, phonograph-motor and
electrical pickup can be purchased as a unit from
almost any radio supply house for (at last quo-
tation) $18.50. You'll find 113 yards (50-inch
wide) of leatherette in a variety of colors at
the department store for $2.50. A .02-mfd. tubular
condenser and hinges take up the remaining 50c.
The case illustrated was made from scrap pack-
ing-case lumber with the nail holes and defects
filled with plastic wood.

The first step in construction is to determine
the basic dimensions of the case from the tem-
plate supplied with the record-player mechanism

YOU can amaze yourself and your friends by

and the radio chassis
sans cabinet (see draw-
ing). Next, cut lumber
to size and attach Yo x V¥»
inch strips to form rab-
bets as shown. If you
have some scraps of V4
inch plywood suitable
for the top and bottom
it saves the joining and
gluing of narrow boards.
Masonite may be used
for the mechanism plat-
form and the baffle.
Complete box-like case
by gluing and finish-
nailing joints. Saw out
lid. The saw kerf will
allow just enough space
to be taken up by the
two layers of leatherette
so the lid will fit back
into exact position. Saw
out suitable opening to
fit speaker. This opening
may be covered from
the back with cloth or
screen wire, Locate and
make openings for radio
controls.

Cover outside and vis-
ible inside surfaces of
case with leatherette
using ordinary carpen-
ter’s glue as an adhesive.
Start and end seams at
back of case. If this is your first attempt at cover-
ing it is a good idea to practice making a few
cuts, joints and corners with wrapping paper
before using the material.

The record-player and pickup is connected to
the radio before either is placed in the cabinet.
Turn radio up-side down and remove bottom
plate from chassis. Connect phono-motor wires
by tapping into radio’s line cord. Plug line cord
in‘o wall socket. Do mot touch any connections
under chassis with bare fingers as some voltages
may be as high as 250 volts. Turn on radio and
place tuning control at an off-station position
with volume control full-on. Turn record-
player's switch to ON position. Place a record
on turn-table. Apply pickup to record. The
record’s sound vibrations are now being con-
verted into electrical energy which is flowing
in the wires coming from the pickup. One of
these wires (ground) is soldered to the chassis
of the radio. Solder the other wire to one of
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EOR A PERFECT FiT--MAKE CASE
IN ONE PIECE AND 5AW QUT LID,

_~— OPENING TOFIT
y MECHANISM

- <~ ~TURNTABLE ==
“_~~ PLATFORM _,
SAW LID AT o
DOTTED LINES -

GLUED-ON CLEATS
FORM RABBETS —._

OPENING FOR
SPEAKER

BOTTOM

]

475@.

KNOBS

DIN. A= TO ACCOMMODATE WIDTH OF RECORD-CHANGER
+ RADIO + THICKNESS OF BOTH ENDS.

DiM. B& C— MINIMUM HEIGHT & DEPTH REQUIRED BY
RECORD-CHANGER.

the leads on the tubular condenser. Then, using
the other lead of the condenser as a probe, with
the record still playing, touch the connections
around and near the volume control. When you
find the right location, sound will come out of
the speaker. Try other connections to determine
if you have the one that will give the best
reproduction and response to the volume control.
Disconnect plug from wall socket and solder
condenser lead to the connection you located.
Install radio and record-player in case When
playing recordings tune radio to an off-station
position. For radio programs turn off record-

: q . Glue material to sides allowing a l-inch
player and tune in the s:ation of your choice.

overlap. Cut out 90° V.notch at corner.

s

Cut top cover 3¢ inch smallar on qgll sides and glue Glue overlap to surface of case.
to surface of case. from edge,

Trim evenly %3 inch
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Bottom view of the intercommunicator showing filter

hoke, filter d s, by-pass condensers and re-
sistors, and the line cord.

TWO TUBE
INTERCOM

You'll find this a very handy serv-
ant for either home or office use

Top view of the intercommunicator showing the talk-
listen switch on left of front apron, the volume control

By ADOLPH SUCHY on right of front apron, the input and cutput trans-

formers, selenium rectifier, tubes and speaker.

equipment around the home or office is  to eliminate hum. This chassis is mounted in the

the intercommunicator. You can use it  cabinet by placing two weod screws through the
to connect the nursery to the bedroom (to netify holes in the upper corners of the chassis.
mother when baby is restless) or to connect the The circuit used in this amplifier consists of a
home workshop to the kitchen
(to notify hobbyist husband
that soup’s on), or as a connec- e 1" ke 1
tion from the sick room to Jlef
kitchen or other parts of the W
house. Some uses in commer- |
cial offices, factories or stores l i§
are as an announcing system in
restaurants, a call system to ‘ 1 A
the stock room or coal yard, or . ‘ :

3

ONE of the most useful pieces of electronic  there has been considerable design work done

as an efficient interoffice com- ERONT APRON
munications unit. . | BENDUP
The basis of this unit is the [
chassis, which is made from a
6x8 inch sheet of aluminum.
This is deeply scored along the ‘ {
lines indicated in the drawing | X = {_‘)‘*
and bent as indicated. A com- « | a=3"HoLEs
plete layout of the chassis is [ 2 ﬁ-i'
shown in Fig. 1. This layout
may vary somewhat with the
parts purchased, but the
general placement of the parts 10 e
should remain the same as

>3
bag——
wl-x e




pentode high gain volt-
age amplifier (6J7 tube),
a beam power output
tube (25L6), and a sele-
nium rectifier. A recti-
fier tube may be substi-
tued for the selenium
rectifier, but the new
selenium rectifier has the
advantage of not having
a filament which ecan
blow and cause trouble.
Therefore, the construc-
ter can expect longer
troublefree service from
the unit. It will be no-
ticed that two output
transformers are incor-
porated. One of these is
used as the usual output
transformer in the set
while the other is con-
nected “backwards”
from the way one might
expect. The secondary
of both transformers ter-
minates at the double
pole double throw talk-
listen switch. On the in-
put transformer, (the
output transformer con-
nected to the volume
control) the leads that
normally go to the plate
and B positive are con-
nected to the volume
control. The double pole
double throw talk-listen
switch used in this inter-
com was one with a

spring return so that the master station is always
It is then possible for the
remote station to call the master station at any
time and the master station can call the remote

in the listen position.

e

Front view of mounted intercommunicator,
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Master station is shown at le(t

Left knob is for volume, right Is push to talk switch.

Rear view cf intercommunicator mounted in cabinet.

Master station is at left

and remote station consisting of a speaker is at right.

posite pole.

) e

i —

2 TUBt INYE“COMMUNICATOR

OUIPUT
25“ TRANS.
i 5 1__\ 4 d
05 3 250K o ;
- T omep |
150 3 o
T sy =
I 50 v ¥
SELENIUM _ AL -DE.CHOKE
RECTIFIER NI+ ppdh DX CHOL
‘ sa7 W il 1€
Sw. 2 ,1 FYANA _[_:L:':T\~DUAL 20 MFD
T | 25Le - 150V
280~ D.RLT .
L SINeM 5}‘ Z 5N PM.
SPEAKER DE MASTER STATION * ™ REWOTE STAMION % SPEAKER

by depressing the switch and calling. A wafer
type switch is preferred, as it is one which com-
pletely breaks contact before making on the op-
A long knab commonly used in in-

tercoms is desirable to use for
ease of operation.

To construct, first lay out
chassis, and bend, drill and
punch as indicated in Fig. 1.
Next mount the parts. With
the back of the chassis facing
you the volume control is
mounted in the right hole of
the front apron. The talk-
listen switch is mounted in the
left hand hole. The transformer
parallel to the front apron is
the irput transformer and is
connected to the volume con-
trol. The filter choke is
mounted on the rear apron in
the two holes provided for
mounting.

Draw line cord through hole
in rear apron and knot, leaving
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SURPLUS BARGAINS

COMMAND RECEIVERS

Used, Good

A terrific radio value for all
“hams’” and experimenters,
priced at but a fraction of gov-
ernment cost!

BC453-—1.9-550 KC ...$12.95
BC454—3-6-MC ...... 5.95
BC455—6.9.1-MC ... .. 6.95
614" CONTROL CABLE

fur above command

sets 1.00

C & H WAR SURPLUS CATALOG

. jam-packed with values
galore for the factory, home,

workshop, farm

and outdoors! New, Send
used and recondi- 10¢
tioned items priced
amazingly low! An Today!
unusually large

listing of surplus radio bar-
gains.

Enclose money with order. All eq

C. & H. SALES COMPANY

Dept. RE-1 ©

ip ¢ FOB Pasad

2176 E. Colotado St. e  Pasadena 8, Calif.

Il‘tvantn?‘

Gl'l’ CASH FOR VOUN IDE New products. devices and com-
mer 1ly sound 1deas, putonled or unpatented, now in greatest

. Big ilustrated 32-| -page Bulletin. *‘\When, How and

to Sell your Inventjon,'’ contains name: an-i addresses

firmis ready to pay cash oyalty for ac-

ojrether with (h tailed Informa llmn ol what the;

ou may have the very thing one of these log

firms is hmkinz for. Cash-in on your ideas Now! Bulletin also
gives valuable, ical data on best methoeds to foliow in mak-
ing a sale, inc g sample of successful sales le tells
how to prépare unctional Statement'’ o( lnveuuo advane
tages; gives pointers on getting best price; d of sales agree-
ment that protects you: many moi facts ma( other inventurs
have had the '*Hard W
Auto UCCURN + househald it . radio Iqluplnenl ajr condj-
tioning, , toys and games, 'g gets, farm imples
ments, muny rs. Nk sl 0O today for hw RBulletin, Ex-
fo 1 re,  1f not delighted. return for
echanics Maga-

Wanted are new ideas for

Scicnce and
t. R Chicago,

Pa‘rffs For

TELEVISION RECEIVER

We can lupply you with all parts for building the
television receiver described in this handbook.

All parts are especially designed far this eircuit.

You are sure to get the best results by using CERTI-
FIED parts that have been used in thousands of kits and
manufactured television receivers.

All parts  availuble——from drilled
smullest resistor.

Parts fit mechanically—electrically correct.

chassis to the

Save Time— Save Money — Save Your Temper
Write For Free Price List

Certified Television Laboratories

Dept. S, 5507 13th Ave., Brooklyn 19, N. Y.

RADIO EXPERIMENTER

sufficient lead to reach necessary terminals. Wire
the line cord, switch and filament circuit. Con-
nect the line cord to the unmarked terminal of
the selenium rectifier.

Then wire the filter and B positive circuits.
Be careful to observe the polarity on the filter
condensers.

The next step is to wire the plate and screen
circuits. These are numbers 3 and 4 on the
socket terminals of both tubes. In determining
the numbers of the socket pins, look at the bot-
tom of the socket and begin counting at the pin
to the left of the keyway. This is pin No. 1 and
the pins are numbered consecutively by counting

PARTS LIST

piece aluminum 6" x 8" for chassis
25L6 to voice coil output transformers
selenium rectifier (Federal)
280 ohm line cord
1, megohm volume control with switch
dual 20 mid. 150 volt or higher electrolytic condenser
(tubular)
16 mid. 150 volt condenser (tubular)
10 mid. 25 volt electrolytic condensers
.05 mid. 400 volt condenser tubular paper
.01 mid. 400 volt condenser tubular paper
ac/dc choke
500k ohm 1,
250k ohm 13
25k ohm Y,
2k ohm l, watt
150 ohm 1 watt carbon resistor
2 megohm carbon resistor 2 watt
wafer octal sockets 11%” mounting centers
spring return double pole double throw wafer type
switch
5” permanent magnet speckers
cabinet for master station
cabinet for remote station
crews, nuts, wire, solder

bt Gt gt N

resistor carbon
resistor carbon
resistor carbon
resistor carbon

watt
watt
watt

— D e b e 0t 0t o b 0 ot DD

W o——

clockwise. Wire the cathode circuits of both
tubes. These are the numbers eight on the
sockets. Be careful again to observe the polarity
on the electrolytic condensers used in this circuit.

Next wire the grid circuits. On the 6J7 the
grid is the cap on the top of the tube. This is
wired directly to the volume control to which it
is adjacent. Looking at the rear of this control,
the grid cap is connected to the center terminal.
The ground is connected to the right hand termi-
nal and the transformer leads to the outside ter-
minals, the blue lead to the left terminal and the
red lead is grounded. The connections to the grid
of the 25L6 are self evident.

Use extreme care in wiring the talk-listen
switch or the unit will not operate. The switch
is a double pole double throw switch in the
diagram. If a wafer type switch is used look at
the switch and determine the arms. Then rotate
the switch and observe which contacts make at
the same time. Then proceed to wire. Both
transformers have enameled wire coming from
the voice coil winding. Be sure to clean these
wires thoroughly before attempting to solder
the connections.
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Now mount the units in their respective boxes.
The master station will contain the tubes and
the remote station will have nothing but a
speaker. A dual conductor line is now run from
the remote speaker to the master station and
connected to the proper ferminals. This line
may be of ordinary twistec¢ pair fixiure wire ot

MINI-BATTERY SET

Packs Surprising Power

zip cord. The runs from speaker to remote sta-
tion should not exceed 150 feet. If the remote
speaker is placed near the master for testing
purposes the volume control should be advanced
very slowly as the sound vibrations will feed
back from the remote station to the master and
cause it to howl.

* Kk Kk K

for tuning condenser and po-
tentiometer respectively, the
chassis is bent to the shape
shown. A Y-inch fold at each
end provides for feet. Two
more bends, 134 inches from
the feet, complete the forming
operstion producing the result
pictured here.

There is of course no hard
and fast rule on design. You
may build the set according to
your own desires (even in a
cigar box) just so long as you
adhere to the circuit exactly
as given.

The tube or tubes selected
for this set are 1T4 Pentodes.
Aside from being readily
available, and inexpensive,
they are of the low current
type used in many hearing
aids. That means that the set
can be used for hours on a
single penlite A battery. Or
using a regular hearing aid A
battery, about 60 hours or
more use can be expected. A
No. 6 dry cell would last many
weeks. The miniature 45 volt
B battery will be serviceable
for several months under
averzge use, you will find.

By _ COURLING
THOMAS A. BLANCHARD =
Electronics Engineer OCLCQIE

CONDENSER up\,goo 0OHMS

POYENTIOMETER

. FOR_1FTUBE SET, ATTACH
g PHGNFS HERE. PORTION
S €T OF {IRCUIT IN BOX 15
THE AMPLIFIER

HIS set follows the same
simple chassis design as the

original 3-in-1 set, except Toh bff' T pHONES )
that the size has been re- JOHMS3 1
duced two-thirds. A piece of S 1 |
aluminum or steel is obtained i i
that measures 2% by 7% * 7 T,
inches. After drilling a pair o - R
of %-inch holes for the minia- | l : : Arigy 7
ture tube sockets, openings in =7

rear for phone terminals and
cord, and two 3-inch holes

Schematic diagram af the potent midget receiver.
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LIST OF MATERIALS
'PHONES FalAEKREELIQIE For 1-tube set
PLATE COtL 1 Y/=STRIP ON .
SLIOE INSIDE GRID COIL REAR OF 1 meltal chassis (see text).

AND CEMENT FAST CHASSIS 1 midget variable condenser (.00014 mfd.—

APC type).
. ; L 1 midget fixed condenser (.0002 mid. mica).

13" ""‘—"}.._ " V4 GR 1 antenna coupling condenser (see text).

f i6 7] 1D COIL 1 miniature tube socket
B =% b b WOUND ON M
% T ] 1" TUBE 1 10,000 ohm potentiometer.
%u [ | 1 2 megohm resistor (2 watt).
_j_ N 2 phone terminals.
SB%%"I’(OEP:; 1 coil assembly (see text).
50,000 VIEW For two tubes add:
>, 1 miniature tube socket.
SOCKET i B+45V, 1 .01 mid. paper condenser.
BOTTOM , 1 50,000 ohm resistor (V2 watt).
VIEW >AtizV 1 megohm resistor (12 watt).
Plus, for either set:
> A-B AND . q
GROUND 1 miniature 45 volt hearing aid battery (B).
1 miniature 112 volt hearing aid battery

< (A).

T0 1 or 2 Type 1T4 miniature pentode tubes.
ANTENNA Miscellaneous hardware and hookup wire.
COUPLER

A hole in the unused end of the
larger coil allows it to be mounted,
using a spacer and machine screw
to the rear apron of chassis. The
smaller coil is slipped inside the
larger coil and secured with glue.
Leads from the coils are then sol-

Pictorial diagram with key components in white.

Following the pictorial diagram, the parts may
be mounted as shown. All parts are standard
except the coils, which are homemae.
smaller, or plate coil, is wound on a length of

54 inch diameter paper tube with
No. 30 enameled magnet wire. Meas-
ure off a ¥y, inch space in the cen-
ter of the tube, and starting at the
lefthand side and turning the tube
away from you as you wind, fill the
measured space with an even layer
of wire. A pinhole pierced at each
end of the tube, permits the wire to
be passed through to anchor it. Coil
may be doped with model airplane
cement to secure the turns.

The larger, or grid coil, is wound
on a 2 inch length of paper tube
having an outside diameter of 1 inch.
Measure off a space 134 inches and
wind on this tube an even layer of
wire to fill the space, securing wire
with cement as previously described.
Again in this instance, start coil at
left and wind by turning coil form
away from you. Both coils must be
wound in the same direction. and
coil connections must be made ex-
actly as shown in pictorial plan or
the set will not work properly.

The

wire used

dered into the circuit as shown. Fine
sandpaper will remove very nicely
the insulation from the enameled
in the coils.

A 10,000 ohm potentiometer in the front apron
of the chassis controls the sensitivity of the set.
Turned to the extreme in one direction, the set
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will oscillate so that weaker stations will be rec-
ognized by a whistle. Retarding this control will
clear up reception. It also serves as a volume
control for more powerful stations.

Those interested in the more powerful two
tube set may follow the pictorial plan through-
out. If you choose the single tube version, a
glance at the schematic drawing will show a sec-
tion of the circuit enclosed in dotted lines. This

Underneath view of mini-battery set showing heome-
wound coil and other components.

is the amplifier, and is disregarded. Earphones
should be connected as indicated previously for
the single tube operation.

When used as a one tube set, it may be desir-
able to slide the small coil in and out to find the
best position, before cementing it fast. Or, for
the sake of experiment, you can short out the
potentiometer altogether, and move the small
coil in and out to control regeneration. In so do-
ing, don’t shift the coil directly, but cement a
lollypop stick to it so that body capacity does not
upset the tuning.

Another interesting trick is the super-regen-
erative feature of the detector circuit. We have
obtained reception with as liitle as 6 volts B bat-
tery supply; this was provided by four penlite
cells connected in series. A fifth penlite cell
served as A battery. When using such a small
amount of power calls for additional turns on the
small plate coil, we would suggest you wind
about an inch of wire on the tube, sliding it in
and out as previously described.

Our schematic circuit shows a coupling con-
denser in the antenna lead. This may be made
by twisting together tightly two pieces of insu-
lated wire for a distance of 1 to 2 inches. Attach
the bare end of one wire to the set and the other

clips on the dial phone, outdoor aerial, etc. A
coupling condenser may also be fashioned from
two pieces of tin, 15 inch square. Place a %
inch square of cardboard between, solder a lead
to each tiny plate, and tape the three together.

The 1T4 tubes are connected internally so that
pin #1 and #5 of the filament are common to
each other. Therefore A-B lead may be wired to
either #1 or #5 pins.

The set as described will tune in all of the
broadcast band. Stations at the lower end of the
dial, will require a little less coupling in the an-
tenna circuit, either fewer twisted turns of in-
sulated wire, or more cardboard between the
small metal plates. Stations near the top of the
dial require reverse treatment—less gap between
the plates by replacing the cardboard with paper
or cellophane. If the wire coupling is used, more
turns are used.

This set will operate several pair of head-
phones (connect them in series) as well as a
small PM speaker with very good results. We
obtained surprising speaker volume on distant
stations—earphone volume so loud it had to be
throttled down. These results may be considered
as average. Certain locations may provide even
better success than we had. In other locations
reception may be limited to headphones, which
however, have ample volume.

Our results with the one tube version proved
very satisfactory. In many localities, with a good
antenna, speaker operation can be expected with
the one-tube set.

Insulating Wires

N ELECTRICAL work, the home craftsman
O is normally at a great disadvantage when
it becomes necessary to insert wires in Irvolite
and other types of flexible insulation tubing—
especially when tight fits and neat appearance
are essential. Accompanying drawings indicate
a tool and a method with which this disadvan-
tage may be overcome.

The tool is a vise-like gadget whose jaws are
arranged to open and close the two halves of a

IRVOLITE STRETCHING
INSERTED ON IRVOLITE LONG ROD
NOZZLE INSERTED

WON END

INSERTED INTO
TAPE ON WIRING

6WIRIN6 PULLED
THRU IRVOLITE
HANDLE
TURNED
OPENING
NOZZLE




82 RADIO EXPERIMENTER

tapered nozzle. Up and down adjustments of
the jaws and nozzle are accomplished manually
with a handle and screw mechanism.

When the nozzle halves are in contact with
one another, the flexible insulating tube can be
easily slipped over their outer surfaces. Then,

Switching on this versatile little ome-tuber.

A few simple alterations will convert this miniature radio
into a wireless broadcaster

By T. A. BLANCHARD

ERE is a one tube radio project that is in

many ways similar to the Three-in-One
Electronic Set. The exceptional amount
of interest aroused by this set led us to redesign
the original 2-tube set into a one-tube project.
Aside from being simpler to build, we think
this new version is an even better performer. A
novel feature is that this is a one-tube, all-elec-
tric radio operating from either 115 volt ac or
de. Without any extra expense, the set may
be changed over so that it becomes a miniature
radio transmitter and will play records through
regular radio sets without any form of direct
connection.

As a personal set, it is just the thing for
listening to late evening broadcasts in bed,
without disturbing others about the home. De-
signed for earphone use, it will operate a
speaker if you live within range of the more
powerful stations, The set is tiny, but never-
theless easy to wire. It can be taken on trips,
etc. since it is scarcely larger than king-size
cigarettes. We Lelieve this set will be of par-
ticular interest to the many teachers, students,
and experimenters who have written us about
the good results obtained with the larger and
more conplicated version.

The chassis i3 formed from aluminum or

Electronic
DUO-SET

It will operate irom either 115 ac or
dc. is designed for earphones but can use a speaker.

when the nozzle halves are separated, the mouth
of the tube is stretched open.

The wires that are to be insulated should then
be taped together so that they can be pulled into
the required position with a rod-hook through
the stretched tube end.—T. A. DicKINSON.

steel. Because of its
rigidity, steel is first
choice, though more
difficult to bend and
drill than aluminum.
If aluminum is used,
choose a gage not
less than No. 16 B
& S for ample
strength. Start the
chassis with a strip
of metal measuring
83% in. long, and 8-
in. wide. Scribe each
end of the chassis,
3 in. from each end,
and again 2% in.
Now bend the chas-
sis at these points
to form the channel-
shape shown. Ar-
range the compo-
nents and provide a
% in. hole in the
center of the front
apron for the vol-

o

ume control. In the
rear apron, make
another 3% in. hole

for the power cord, as well as an opening for
the phone or crystal pickup connection. Cut
a 1 in. hole for the 8-prong octal tube socket
on the top of the chassis. Then below it cut
another % in. hole for the tuning condenser.
The exact locations for the various holes are
best determined after all parts are on hand.

KEY AND MATERIALS LIST—DUO-SET

CHASSIS
Form from aluminum or steel No, 16 gauge. A 834" by 37
strip is formed into a 3” by 4” x 2” channel.

CONDENSERS
140 mf tuning condenser (A)
140 mf fixed mica condenser (D)
20-20 mi electrolytic condenser (midget 115v.} (C)
0.1 mf paper condenser (optional, see text)

RESISTORS
25,000 ohm potentiometer (B)
1

1

1 10.000 ohm. 1/, watt resistor
1 1.000 ohm, 1, watt resistor
1

2-meg ohm, 1, watt resistor

1
1
1
1

MISCELLANEOUS

1 coil form, 1”dia.,3”long(H)

1 octal tube socket (E)

1 117L/M 7GT tube

Misc. hardware and hook-up
wire

1 small bar knob

1 kaurled knob

1 length fixture cord
and plug (G)

1 pair phone clips (F)
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The coil is wound or
a form 1 in. in diame-
ter and 3 in. long. Both
L! and L2 are of No.
30 enameled magnet
wire. Starting g in. in
from the edge of the
coil form, wind 45 turns
of wire. Now you have
wound Coil L. Allow
13 in. space and wind
Coil L2 for 155 turns.
With this winding com-
pleted, you will have a
%g in. space left at both
ends of the coil form.
This will allow suffici-
ent room for mounting
the coil on spacers an-
der the chassis. It is
important to note that
both L! and L2 must be
wound in the same di-
rection; otherwise the
set will not perform. If
set with coils properly
wound fails to oscillate,
reverse connections to

Mount and then wire
all components with
resin-core solder. Leave
coil until last. The
electrolytic condenser
is held secure by a me-
tal strap inserted un-
der one of the two
screws supporting the
tuning condenser. This
condenser is of the ul-
tra-miniature 20-20 mf.
size. Larger units will

ANTENNA
ANTENNA

COUPLER
T

i

~
ELECTROLYTIC
CONDENSER

{150 v)

ali

SCHEMATIC ONE-TUBE DUQ"SET
AS BROKCCASTER

83

not fit and the proper
size must be obtained
to insure its fitting in
the alloted space to the
right of the tuning con-
denser.

The diminutive size
of this set was made
possible by using a
single tube operating
directly on 115 wolts
and containing the ele-
ments of two tubes: a
power pentode, and a
half-wave rectifier, in
one glass envelope. Ex-
amination of the pic-

torial diagrams will
show the simple
changes necesary to

switch from a radio re-
ceiver to a real peanut-
powered  transmitter.
When used as a trans-
mitter, it is sometimes
advisable to insert a .1
mf. condenser in the
“pickup” lead as shown
to prevent the rare pos-
sibility of a shock if:
(1) pickup has metal
arm, and you (2) are
holding on to a water
pipe, standing on steel

telow—Attach unconnec’cd end cof
L1 to socket pin Nu. 3.

A

LINE BruG
15 YOLYS
AC-0C -

PICK-VP|

e e

NTENNA 1—-

COUPLING | \]
CONDENSER -

ya

w 4
© ] 140 MF TUNING
{ CONDENSER

20 20 MF
! ELECTROLYYIC
CONDENSER

ONE TUBE AC0¢ DUO-SET
{As A BRDADCASTERY

(R

b

>

o
ANMTENN

ANTENNA
COUBLINE

ant ‘rli_aa AC-DC DUO-SET
(AADIOPICTORIAL PLAN)

P b
LINE PLug

TO 115 VOLYS
SACDET, 1y

SOCKET ||
8oTTOM

~
20 20 MF ELECTROLVIEIf.R :
ONDEN
— CONDENS

28,000
OHM

POTENTIO-

METER
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ANT ENNA

25.002 OHM
OTENTIOMET
s 1OMETER PHONES
1000 OHMS
{L SE
ANTENNA

COUPLER coIL
w2

140 MF TUNING
CONDENSER
0

USE NO GROUND

+

oL

20-20MF.
ELECTROLYTIC
CONDENSER

wL/mreT
TUBE

H§ VOLTS
AC ORDC.

SCHEMATIC PLAN FOR
ONE-TUBE DUO-SET
AS RADIO

floor, ete., and in contact with both.

The above may sound fantastic, but these
things sometimes do happen. You can other-
wise connect a solid lead where this condenser
is shown in schematic. (It is not shown in the
pictorial plan. It is important, however, that
you do not attach a ground wire into the cir-
cuit. If line polarity is not in your favor, you
will burn up the coil, and probably blow the
house fuses, too. The set is automatically
grounded through the power line—as good a
ground as you'll find anywhere! In some in-
stances, body capacity may have de-tuning
elfects on the set. If you find the set acting
up when you touch the chassis, simply attach
a ground wire to the chassis, but to no part of
the wiring.

Usually this 2-in-1 Set performs well by
placing a few inches of insulated antenna wire
under the base of a telephone, or direct con-
n-ction (bare wire) to bed springs, window
screen, etc. Where a longer antenna is used
of conventional type, twist the insulated lead-
in around insulated L2 lead a distance of sev-
eral inches from the set to form a suitable
coupling. Never make any direct connections
from set antenna lead to telephones or other
electrical devices.

Used as radio receiver, the volume control is
turned so as not to produce any oscillations in
phones. Tune slowly, as many stations may be
missed by hasty tuning. With station tuned-in,
the volume control may be readjusted for more
or less signal strength. Used as a broadcaster,
only the tuning condenser is used in the cir-
cuit. Turn on regular home receiver, setting
dial at a point below 1300 KC where no station
is heard. Now slowly tune your little broad-
caster until you hear its “carrier signal”—a
humming sound—through the loudspeaker.
With a phonograph pickup attached to the
broadcaster, music will be transmitted through
the regular home set with surprising volume
and clarity. When using the Duo-Set as either
radio or transmitter, it will be found it works
better with power plug in one certain position.
Reverse plug in line outlet to determine proper
polarity.

Wire Screen Serves as

Signal-Booster for Loop
e To increase signal
pick-up when a port- To
able receiver is being
used in a steel building,
connect a regular out-
door antenna to some
large insulated metal s‘g:z%im“
surface in the room, EHRE
such as to a copper screen placed under the
rug, or to a piece of screen tacked under the
table on which the receiver is most often used.

RECEIVER WITH
BUILT-IN LOOP
ANTENNA AERIAL

Handy Wire Peeler
® A piece of spring
steel or an old
hacksaw blade
with the teeth filed
off, measuring 7"
long by 1" in
width, makes a
handy wire peeler.
Cut a “V” in each
end %" long and file on one side only of the
“V” notch, tapering it like a wood chisel. Emery
cloth all burrs and bend the spring steel or
hacksaw blade into a horseshoe shape. When
wire is to be peeled, slight pressure will cause
the jaws to cut through the insulation, and by
giving the peeler a half turn, the insulation is
cut and the wire bared.—BarNEY M. JENSEN.

FILE ON
THIS
SIDE

Four Lamp Traffic Light

e A traffic light that operates with only four
lamps, eliminates the amber warning signal,
and needs no time switches, has been pat-
ented by Frank T. Powers of Glen Cove, New
York. The essentials—two pairs of lamps mounted
on shaft at right angles, on shaft turned at proper
time intervals by motor mechanism in base. Each
lamp is enclosed in parabolic reflector and cov-
ered by red or green lens or filter.

Pencil Clip Secures Screw to Driver
e A screw-holding screw driver is easily made
by adding an ordinary metal pencil clip to
the driver, as shown, so that it will hold the
head of the screw while it is being placed

in position for driving. It will probably be neces-
sary to bend the arms of the clip with pliers
so that it will grip the smaller driver shaft. Pull
clip back out of way when not in use.—K. M.
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Selective, Fixed Detector

CRYSTAL SET

Try this new-type crystal set. It really separates
the stations, even in the big city

By N. J. RUBENS

Engineering Division, Aliied Radio Corporation

NE of the greatest shortcomings of the av-
O erage crystal set in providing satisfactory
broadcast receptior, especially in metro-
politan areas, is lack of sufficient selectivity to
separate stations. The receiver described in this
article is an offshoot of the old fashioned crystal
set that has been popular for so many years.
But it has now been brought up to date, espe-
cially with regard to seleetivity.
This set is designed to cover the broadcast
band and to produce good volume on local sta-

LIST OF MATERIALS

1 1N34 diode detector

1 2 gang 450 mmid. variable con-
denser

2 Coils (Allied Radio #{60-590)

1 50 mmid, mica condenser

4 Fahnstock clips

4 L Brackets

Wood screws

6/32-14” R.H. machine screws

Tuning knob

No. 6 soldering lugs

1 .004 mid, mica condenser

~3 N

tions with better than average
selectivity. This is accom-
plished by the use of two
tuned circuits instead of the
usual single tuned circuit used
in most crystal sets. Like all
crystal sets, this receiver re-
quires no external power to
operate it. It is simple to con-
struct and operate, and is eco-
nomical to build.

Of the two important special
features of this set, one is the
use of a 1N34 crystal diode, It
provides for greater sensi-
tivity, eliminates the need for
adjustment, requires no spe-
cial mount, and may be wired
into the circuit directly. The
crystal is protected from dust
and dirt and is less subject to
damage in use. Its small size
makes it convenient to use.
The same crystal, as in this set,
was developed during the war
for use in radar equipment as
a detector. It is now available for general use
and, while it is more expensive than the old
crystal detector, it is worth the difference.

The variable selectivity incorporated in this
erystal set is found in few other crystal sets. It
is especially advantageous when the receiver is
t0 be used in an area serviced by two or more
local broadcast stations. With the set adjusted
for maximum selectivity, the simultaneous re-
ception of two or more local stations which is
characteristic of the average crystal set, is greatly
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Including Frequency Modulation—Television, etc.
Inslde Information for all Service-

men—Alrcra(t Pllots, 8tudents.

GES, 400 DIAGRAMS
is complete—gh es Authentic
Principles & Practices in Con-
struction, Operation, Service &
Repualrs, Covers clearly and ‘con-
cisely Radio fundamentals—
Obm's Law—Physics of sound as
related to radlo sclence—l\l easur-
ing instruments— Power supply—
Resistors—Inductors— Condens-
ers—Transformers and examples
—Broadcasting stations—Radio
Telephony—Recelvers— Dia-~
grams—Construction—Control
systems—Loud speakers—Anten-
nas—Auto Radio— Phonograph
plekups—Public Address Systems
—Alrcraft & Marine Radio— Ra-
Qlo Compass — Beacons — Auto-
matic Radlo Alarms—8hort Wave
=Colil Calculations—Testing—
Cathode ray oscillographs—Static
Ellmination—Trouble Polnters—
Underwriter's standards—Units
&tables REVIEW QUESTIONS
—Ready Reference Index.
COMPLETE ¢ PAY $1 AMO.
'I'o uet this practical Informa-
tion in han lorm Fillin and
e mm =MAIL COUPON TODAY~ mom e o e o e e
AUDEL, Publishers; 49 West rd St., New York
M.u AUDELS NEW nmomi 'S GUIDE for fi xamination. if 0. K. | witl
.end you $1 :n 7 days; theo remit $1 mont il
I will returnit.

$4 is paid. Otherwise

Gccupation. _ _ - ___
Employed by

BOYS.
Moke Your OWN RADIC/

Learn Interesting Details

Fun, interest and education in making
your cwn simple. tubeless, batteryless
crystal radio. Send 25c¢ for a geuine Mel-
omite crystal with complete illustrated
instructions for making your own set.

:::;:':Y Compete with others for long distance

reception. Crystal sent postpaid with in-
successful structions and our own publication *The
career in Magic Crystal' which is full of news,
RADIO. diagrams, questions and answers of in-
Send 25¢ terest. Send 25¢ TODAY.

ALLEN RADIO, Depi. 123, Glmton, Missouri

RADIO MADE EASY!

A JRI Home Trainer

A NEW APPROACH to radio repairing. Here is a
SIMPLIFIED METHOD of repairing radios that can
be LEARNED QUICKLY——Begin repairing imme-
diately! A COMPLETE KIT OF ALIGNMENT TOOLS
INCLUDED! Balance ANY RADIO with these tools.
Prepare fur « GOOD INCOME NOW! Send for the JRI
Home Trainer TODAY and get Alignment Tool Kit—
BOTH FOR ONLY 8$5.75 postpaid, or plus c.o.d
charge. Pays for itself almost immediately!

Satisfaction Guaranteed

THE JRI TRAINERS

P. O. Box 2091 Dept. RE 49 Chicago 9, Il

| down the tuned coils.

minimized and in most instances it has been en-
tirely eliminated.

Variable condenser tuning is used in prefer-
ence to tapped coils or otherwise-variable induc-
tances for greater ease of operation and com-
pactness of construction.

In assembling the parts for this set, it is im-
portant to first determine the correct position of
the variable condenser in relation to the base
board. The condenser must be mounted so that
when the plates are unmeshed the rotor plates
do not hit the base board. The four holes on the
bottom of the condenser, two front and two rear
nearest the corners, are then tapped to take '42-
Vs inch machine screws to mount the condenser
brackets. Self-tapping metal screws may be used
instead of tapping the condenser frame but in
either instance care must be taken to prevent
the ends of the screws from interfering with
the movement of the rotor plates or from short-
ing rotor to stator, depending on the make of
variable condenser used. Mount the coils in the
manner described above, on the condenser frame
using the two holes nearest the top rear corners.
Screw fahnstock clips and soldering lugs to the
base board of the set.

Before proceeding with the wiring, it is im-
portant to note that the end of the coil nearest
the bracket is called the “cold” end, and is the
bottom of the coils in the schematic diagram.
Failure to note this point will result in reduced
selectivity, you will find.

After the condenser mounting brackets and
coils have been attached to the condenser, the
coils should be wired into the circuit with the
exception of the variable condenser ground con-
nection and the connection to the series antenna
condenser; however, the length of these leads
should be approximated and soldered to the
variable condenser. The 1N34 is now attached
to the variable condenser. Attach the variable
condenser and coil assembly to the base board
and complete remainder of the wiring.

No special adjustments are required to place
the set in operation. Connect antenna, ground,
and phones to the proper clips. Selectivity is
varied by moving the coupling coils (L-2 and
L-4), selectivity increasing as the coils are moved
It will also be found that
as the coupling coils are moved up to decrease
selectivity, volume is increased. In areas having
few broadcast stations well separated in fre-
quency, it will be found desirable to adjust for
minimum selectivity and maximum volume al-
though volume will still be satisfactory when
the set is adjusted for maximum selectivity. Care
should be exercised in adjusting coupling coils
to prevent breaking the coil leads.

Tune slowly and carefully for maximum vol-
ume and re-adjust coupling coils for optimum
volume and selectivity when necessary. Also
necessary for proper operation are a good an-
tenna and ground. An out-door antenna as high
and long as conveniently possible should be used.
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It is advisable to use high impedance headphones.
Although low impedance phones will work
they will usually decrease selectivity. Dauble
headphones with a resistance of about 2,000 chms
are preferred. A set of headphones is the only
accessory needed to operate the crystal set.
When circuit L1-C1 is tuned to the frequency
of a station, current flows in the circuit and sets
up a magnetic field which cuts the turns of coils
L2, causing a current to flow in circuiz L2-L4.

“Ocean Hopper

Let's tune in on China with our completed "'ocear hopper.”

How to build a two-tube wonder that can pick
up radio signals from the four corners

of the earth
By LLOYD D. APT

Engineering Division,
Allied Radio Corporation

capable of long distance reception, but here

is the latest in a well designed unit that wi'l
literally “hop the ocean” and pick up signals
from the four corners of the earth when condi-
tions are right.

Only two tubes are used but these are selected
to give best possible performance. Conplete
wave length coverage of short wave bands fron
9.5 meters to 200 meters and to broadcast bancs
from 200 to 550 meters (540 to 1600 kilocycles)
is made possible in a simple manner by using
plug-in coils. These coils are available already
wound and eliminate the usual tedious job of
winding your own coils with sometimes uncer-
tain results. The chassis, too, can be obtained al-

THERE have been many 2-tube receivers

By inductive coupling, energy is transferred from
L4 to the tuned circuit L3-C2 which is identical
to and ganged with L1-C1l. The radio frequency
current is rectified by the 1N34 and its audio
frequency component reproduced by the head-
phones. Greater selectivity is obtained by using
two loosely-coupled tuned circuits. Capacitive
coupling between antenna and detector circuit
is minimized by grounding the “cold” end of
each inductance.

Receiver

ready punched and formed,
eliminating what otherwise
might have been the toughest
part of building this receiver.
The beam power output tubes
will provide loud speaker per-
formance on the louder local
stations, but headphones are
required to hear the weak DX
stations.

Type 12J5 tube is used in a
stable regenerative oscillator,
grid leak type detector circuit.
This type of circuit is still the
best to use when you want
highest possible sensitivity
from one tube. Higher ampli-
fication would have been pos-
sible with a pentode type tube
as a detector but they are very
critical in adjustment and op-
eration is often unstable.

The 12J5 type tube was se-
lected as the best possible com-
promise for providing greatest
stability as well as sensitivity.
The type 117P7 double-func-
tion tube contains a beam

Top view of the back part of the receiver.




88 RADIO EXPERIMENTER

power amplifier and a
15-wave diode rectifier
to provide “B” voltage.
So you have the equiva-
lent of three-tube opera-
tion from only two.

The tube heaters are
connected in series and
operate directly off the
105-125 volt line, either
AC or DC. The tubes
are operated slightly un-
der rated filament volt-
age since the two tubes
together call for 117 plus
12 or 129 volts; this does
not affect performance
and serves to simplify
the circuit and give the
tubes longer life. No
ballast tube or line cord
resistor is used, which
means no waste of
power.

There are three variable controls on the front
panel. One is for the control of regeneration
in the oscillator detector stage. It would be
likened to a volume control on a regular home
type receiver. The other is the main tuning
condenser, and the third is the “bandspread”
tuning condenser. Actual control is accom-
plished by manipulating two dials at one time.

At first, you use the main tuning condenser and
the regenerative control to select the station you
want to listen to. Then you manipulate the hand-
spread tuning condenser control and the re-
generation control to bring the station in more
easily and “on the nose”. The power line “on-
off” switch is on the regeneration conirol. An-
other control, not on the front panel, is a series

Underneath view of the receiver, showing completed connections and construction.
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LIST OF PARTS:

12]J5GT tube

117P7Gt tube

270,000 ohm, 14 W. carbon resistor

1 megohm, }3 W. carbon resistor
100,000 ohm, 1 W. carbon resistor

470 ohm, 3 W, carbon resistor

2000 ohm, 10 W. wirewound resistors
.1 mid. 200 V. paper tubular condensers
.25 mifd, 200 V. paper tubular condenser
.02 mfd. 400 V. paper tubular condenser
.01 mtd. 400 V. paper tubular condenser
.001 mid. 400 V. paper tubular condenser
.0005 mfd. mica condenser

.00025 mfd. mica condenser

.0001 mfd. mica condenser

40-20 mfd. 150 V. and 20 mid., 25 V. electrolytic con-
denser

140 mm{. tuning condenser

25 mmf. tuning condenser

Mica trimmer condenser

Bracket for trimmer condenser

50,000 ohm potentiometer

bt bt bt 0t D) DN P =t bt s 0t s

Pt et pat 0t

Switch for potentiometer

Output Transformer

2.5 Mh, RF choke

1Y5” bakelite knobs

214" bakelite knob

Octal tube sockets

4 prong coil socket

Binding posi

Red tip jack

Black tip jack

1 terminal mounting Iug

2 position terminal strip

Line cord with plug

Punched and formed, metal chassis 9” x 512" x 2”
Calibrated, black crackle finished metal {ront panel;
9” x 77

Set of two Broadcast plug-in-coils

Set of four coils, covering 9.5 to 217 meters
5” permanent magnet dynamic speaker

Pr. 2000 ohm headphones

Pkg. hardware, wire and solder

I I R S e N S ]

— bt

antenna trimmer condenser which controls the
antenna loading for each band, thereby pro-
viding a considerable increase in efficiency. How-
ever, once this condenser is adjusted for each coil
it need not be re-adjusted during tuning.
Diagram 1 is the standard engineering type
schematic circuit for the receiver. Diagram 2 is

REGENERATION
CONTROL

a pictorial circuit which anybody can follow even
though they may not understand the schematic
symbols. Before you begin construction of the
receiver, study the pictorial circuit carefully as
it shows the actual position of each part, wire
and connecting point. The schematic presents
a more adequate outline of circuit analysis and

140 MMF

PICTORIAL DIAGRAM @)
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may be used to recheck wiring if you understand
schematic symbols. It is a good idea to follow
both diagrams and become familiar with the
schematics as more advanced models of receivers
and other electronic units are commonly pre-
sented in schematic form only.

The list of parts at the end of the article is
complete in every detail. You begin by assem-
bling all of the larger parts to the chassis before
you start any wiring. These parts are easily
identified from the pictorial diagram. The dia-
gram is a bottom view, that is, with chassis
turned upside down. Be sure the sockets are
mounted with the tube guide slot pointing in
the direction shown because this will result in
shorter leads when the time comes t6 wire the
receiver. The small fixed resistors and con-
densers are supported by their own pigtail leads
at the time of wiring. Don't forget that the
antenna and headphone binding posts must be
insulated from the chassis with fibre washers.

The layout of parts provides short connections
without any crowding of wires or parts. Note
the heavy wire running from the negative termi-
nal of the electrolytic condenser to the regenera-
tion control and then to the 12J5 tube socket.
This wire is used as a common ground and
should be installed first, as many wires are con-
nected to it. Wire slowly and carefully, check-
ing off each connection on the diagram as it is
installed. A few extra minutes spent in careful
work and thorough checking will save a lot of
time and trouble-shooting later. Keep your leads
as short as possible and well separated from
each other. Note the lead which goes through
a grommeted hole to the stator plates of the band-
spread condenser. The bandspread condenser
is located on top of the chassis, fastened to the
front panel, and not shown in the diagram. It
is not necessary to use the full length of the
pigtail leads on the resistors and small con-
densers. Any excess leads should be clipped off
and all connections made as short as possible
on these particular parts.

Solder all connections using rosin core solder
only. Avoid acid core solder or acid flux, as
they form corrosion on copper and will give you
trouble later. Pre-heat the parts to be soldered
before applying the solder. By this we mean
that you hold the soldering iron tip against the
wire and terminal a few seconds first. Then
apply just enough solder to cover the connections
and fill the crevices between the wires. Remove
the iron and solder, but do not move the wires
until the solder has set. Don’t use any more
solder than is necessary to make a good bond.
When more than one wire is to be connected
at a particular point do not solder until all of
them are installed to that point.

When you are through with the assembling
and wiring it is a good idea to go over it once
more, checking against both diagrams to be sure
that there have been no omissions,

Use one of the broadcast coils to test the
receiver the first time. Plug it into the four-

prong socket. Connect the aerial lead-in wire
to the antenna binding post. No external ground
is necessary as the power line serves as ground.
Plug the radio into a 110-volt AC or DC power
socket and turn the switch on. Wait a few
seconds for the tubes to warm up. If DC is
used, it is sometimes necessary to reverse the
plug in the outlet to obtain the right polarity.
If no dull red glow is seen at the top of the
tubes, the filaments are wired incorrectly and
the wiring should be rechecked carefully. Now
follow these two steps:

1. Advance the regeneration control until a
thud and a hiss are heard in the earphones.
This is the critical point of oscillation.

2. Adjust the antenna trimmer for the maxi-
mum capacity possible while maintaining
the critical oscillating point over the entire
tuning dial.

The receiver is now adjusted for maximum
sensitivity. For greater selectivity, set the trim-
mer at a lower capacity. Music and speech are
best received with the regeneration control set
just below the critical point of oscillation while
code (C.W.) stations are received with the con-
trol just above this point.

Tune for a station with the main tuning dial,
at the same time maintaining the highest point
of sensitivity with the regeneration control.
After the signal is heard, readjust the regenera-
tion control for clearness. Greater separation of
stations within a band will be obtained by using
the bandspread condenser.

Short-wave tuning must be done very carefully
as the signals occupy a small space on the dial.
For best results at night tune around the 49
meter region. In the daytime tune around 25
meters. The antenna trimmer adjustment is
quite critical on short wave. Adjust so that the
set regenerates over the entire band of the coil
used. You will become adept at this after you've
had a little practice.

With a good high antenna, 75 to 100 feet long
and properly installed, you'll find that this
“Ocean Hopper” will really “bring them in.”

New Light-weight Radar

e A new light-weight search radar, now being
perfected by the Army Air Forces, should
prove quite a valuable addition to commercial
and private plane equipment. Known by the
army as APS-10, it is only 125 pounds in weight
and is operated by five controls, as opposed to the
500-pound, 34 control radar employed by the
army.

The new radar is designed to remove the
hazard of flying in darkness or fog. With its
cathode tube, 360 degree microwave screen, and
reflections from objects in proportion to their
position and degree of reflectivity, it gives ac-
curate fluorescent pictures of terrain.

Scope can be made to trace any one of five
ranges. The large-scale details of the 4 mile set-
ting are best for close traffic flying, while the 90
mile range is for cross-country navigation.
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Tapped Coil Crystal Set

HIS easily constructed

crystal receiver which uses

few parts, needs no power
supply, has a minimum of ad-
justments, and will give clear
reception over a limited area.
It is designed to give maxi-
mum selectivity in metropoli-
tan areas where several high-
powered radio stations may be
found. Where selectivity is not
necessary, you can adjust this
set to provide maximum sen-
sitivity by placing extra taps
on the secondary winding
while constructing the coil, as
we will explain later.

The receiver may be
mounted on a board 4% by 6
in. or it may be placed with
the earphones in a cigar box
for easy carrying. Before be-
ginning construction, carefully
examine both schematic and
pictorial diagrams. It's wise
for beginners to work with the
pictorial diagram while doing

Want to try a receiver with fixed crystal detectors?

the actual construction, as it Here is a selective circuit with few components

shows positions and identities
of each part, wire and connec-
tion. Then, as construction
progresses, they should check

The crystal set is shown above mounted in the cigar box
with headphones in place beside it.

By MILO ADLER

with the schematic in order to become
familiar with the symbols used and to bet-
ter understand the actual workings of the
circuit and its operating principles. When
you can follow more complex circuits, and
the symbals, part functions, and wiring
procedure are completely familiar, you
only need the schematic as a guide.

First drill two holes for mounting the
coil 35 in. from each end of the coil form
and just large enough to pass the g in.
machine sarews used for mounting the coil.
Next drill two holes shown at A in the
pictorial diagram in the coil form, locating
the first hole 33 in. from end of coil form
as mentioned above and the second hole
15 in. from the first one. Then carefully
unwind 5 to 10 ft. of No. 22 enameled wire,
being sure not to kink it as a kink may
cause it to break while coil is being wound.

Pass about 5 in. of wire through the sec-
ond of the two small holes in the coil form
from the outside of the coil form towards
the inside. Next pass the same wire
through the first of the holes from the in-
side of the coil form, and pull small loop
on inside of form taut. Fasten coil of wire
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to a stationary object
or have someone hold it,
being careful not to
cause any sharp bend in
the wire. Pull the wire
taut and slowly rotate
the coil form, thus wind-
ing the wire on the
form. Wind 20 turns on
the form for the pri-
mary winding. Stop
every few turns and
press the turns of wire
together so that coil
form cannot be seen be-
tween turns of wire,
After 20 turns are
wound on the coil, leave
approximately 5 in. of
excess wire and cut off
the remaining portion.

Drill three small holes
at point B (see pictorial
diagram) and fasten end
of primary winding
through two of these
holes in the same man-

Completed "breadboard” version of crystal set with headphones connected.

ner as the beginning of

set, place taps every 10

the coil winding, using ZS“T'G‘:,'}‘; SECONDARY to 15 turns while wind-
two of the holes. Use 8. / i ing the secondary wind-

the center and remain-
ing hole at B to fasten
beginning of secondary
winding. Start the sec-
ondary winding as you
did the primary, with a
5 in. lead coming from
the coil, and place 30
turns on the coil form.
Place the tap (T in dia-
gram), at 30 turns from
point B on the coil; this
tap or loop is made by
scraping the black

GROUND LUG
ROTOR CONNECTION

PICTORIAL DIAGRAM
CRYSTAL SET

TAP AT 30 TURNS
& ing. But don’t place any
taps on the secondary
before the first 30 turns.
Receiver construction
will vary depending
upon whether a “bread-
board” or cigar-box
model is to be con-
structed. The wiring of
the receiver will be the
same regardless of which
model is constructed, so
instructions for con-
structing the “bread-

enamel coating from the
wire, twisting to form a small loop, and solder-
ing the wire together.

Now place the remaining 80 turns of the 110-
turn secondary on the coil form and fasten end
of winding through two small holes (at C
in diagram). If you want to be able to ad-
just the sensitivity and selectivity of this crystal

-
PRIMARY SECONDARY
SR L
F) 1 3g -
B c
VARIABLE
ANT. cATHODE
PHONES
| 2 GERMANIUM
@ ROTER ¢ pygyaL DIODE
GROUND

board” model will be
given first, followed by instructions for mounting
parts in a cigar box.

For the “Lreadboard” model, first mount the
coil mounting feet on the coil form, taking care
nct to damage the coil. Then mount coil as
shown on the pictorial diagram. Next mount
the variable (tuning) condenser with angle
brackets; be sure to place a solder lug under
condenser mounting screw, as shown in the pic-
torial diagram. Fasten clips to baseboard with
wood or seli-tapping metal screws.

If receiver is being constructed in a cigar box,
after coil is completed cement coil in location
shown in photo, using a quick drying radio or
model builders’ cement. Let cement dry thor-
oughly before doing any further work on the
set. Then mount the variable condenser in the
bax with cement and two No. 6 by Y in. wood
or self-tapping sheet metal screws. Mount the
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four clips for headphone, antenna and ground
connections in the box with the same size screws
that were used to mount the tuning condenser.
Be sure to mount a soldering lug on the frame
of the tuning condenser with a No. 6 by 3 in.
machine screw.

Solder all connections, using rosin core solder
only (acid-core solder and acid flux may cause
corrosion). Pre-heat parts for easier, better
work by holding soldering iron tip against wire
and terminal to be joined for a few seconds.
Then apply just enough solder to cover connec-
tion and fill crevices between wires. Eemove
iron, but do not move wires until solder has
set—this takes only a few seconds. When more
than one wire is to be connected at a particular
point, don’t solder and resolder. Install all wires

MATERIALS LIST—CRYSTAL SET

Receiver Parts:
1V2” x 5” coil form

55 feet No. 22 enamel wire

1 381.4 mmid. midget single gang condenser (Allied
61-009)

1 Germanium crystal diode (Sylvania type IN34; (Al
lied 7-219) or General Electric type 1N48 (Allied 7-250)
114" pointer knob)

Fahnestock clips
415" x 6” x 33” plywood base or wood cigar box, de-
pending upon model! being made

No. 6 x 14” woodscrews
6-32 x *14” or longer machine screws
coil mounting brackets
condenser mounting brackets
gsolder lug
Accessories:

1 2000 ohm headset

1 antenna kit (Allied 83-100)

—

- NN o

to that point before soldering. Work slowly,
checking each connection as it is made. Mark
the diagram with a colored pencil as each con-
nection is completed. Be sure enamel coating
on wire is scraped off before connecting ends of
coil into set.

Cure for Weak Stations

To get the best results, use a good antenna,
good ground, and a pair of high-resistance head-
phones (1000 ohms or higher). In most cases a
long antenna is unnecessary. However, if sta-
tions are weak, or if nearest one is a great dis-
tance from you, you may need to secure an an-
tenna at least 50 ft. long and as high as possible,
and adjust set for maximum sensitivity by mov-
ing connection at point T over to point C (see
diagram). Use glass or porcelain insulators at
the antenna ends and rubber-covered wire for
a lead-in to prevent contact with grounded ob-
jects.

If taps are made on secondary winding when
coil is constructed, move connection to crystal
diode up and down coil until a tap is found
which gives the best performance for the station
being received. For a ground, drive a few feet
of metal rod or pipe into moist earth or make a
connection to a cold water pipe or radiator.

The broadcasting station microphone converts
sound to an auto frequency (AF) current which
fluctuates as the sound changes in pitch and vol-
ume. This AF current is an electrical pattern
of sounds picked up by the microphone. Since
it cannot be transmitied alone it is combined
with a strong, steady radio frequency (RF) cur-
rent. The combination is sent out through an
antenna, becoming radio waves. The RF signal
is called the “carrier” because it “carries” the
AF signal. Some of these waves will strike your
receiver antenna, setting up a current which
travels to the set. The crystal detector “demod-
ulates” the signal—that is, it takes out the RF
signal, but allows the AF to continue to the
headphones where it is converted to sound. The
coil and tuning condenser select a particular sig-
nal from the many constantly striking your an-
tenna. Hence you adjust the condenser to “pick
up” the station you want.

Kit Available .

A complete kit for constructing the “bread-
board” model of this receiver is available at a
cost of less than $3.00. This kit contains all ma-
terials necessary for constructing the ‘“bread-
board” model. The only extra components
needed will be the cigar box when constructing
this particular model. The cigar box used by
the author was for Corina Larks cigars. It was
sanded to remove the printing and then given
two coats of shellac. The handle shown may be
purchased from your local hardware store.

® If vou want to secure the kit for constrncting the
“breadhoard” model of this crystal set, write Allied
Radio Corp., Dept. S, 833 W. Jackson Blvd., Chicago
7, 1L

Vacuum Cups Give
Radio a Soft Ride

¢ Radio amateurs and experimenters find that
vacuum cups with a machine-screw molded in
and a thumb-nut attached, make good rubber
cushions and shock absorbers on a receiver or
transmitter chassis. Sketch shows a gang-con-
denser held and cushioned on chassis, a sub-as-

sembly panel cushioned and held to chassis, and
chassis itself cushioned from operating table. In
latter case, cups also keep chassis from sliding

and scratching furniture. Cups are sold in most
supply stores.—ARTHUR TRAUFFER.
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Replacing Filter Condensers

How to find and replace defective paper and
electrolytic type condensers

By ADOLPH SUCHY

H. W. Lederhaus, radio service man frem Jackson Heights, N. Y., testing

condensers in a Philco radio.

to take the set to the shop and replace
them.” This is one of the most common
faults that the radio repair man finds as he
inspects the millions of radio receivers that need
his attention every year. After a set is allowed
to stand unused for a period of time, electro-
lytic condensers dry out and cause trouble. It
is advisable to have such sets thoroughly checked
by a reliable radio repair man before using.
When a receiver becomes defective, a thorough
check should be made of the tubes. If the recti-
fier fube is the one causing the difficulty a com-
plete check of the filter system should be made

“THE filter condensers are defective. I'll have

Meter pictured is a multi-meter used
for continuity-testing, as Mr. Lederhaus is doing here. When continuity
test indicates a short circuit, it means a defective filter condenser.

before replacing it with an-
other tube. A short circuited
filter condenser can blow out
as many rectifier tubes as you
can afford to buy. This is
especially true in AC/DC re-
ceivers where the rectifier
tube has a fuse incorporated
within the tube itself for pro-
tection. When this fuse blows
the tube must be replaced. In
straight AC sets, heavy spark-
ing or “fireworks” inside the
rectifier almost certainly indi-
cates a short-circuited input
filter condenser. Another indi-
cation of this fault can be de-
tected by turning the set on
for a short period of time and
seeing if the plates of the rec-
tifier turn red. At the end of
this article is a list of the rec-
tifier tubes most frequently
used. Consult the chart usual-
ly found in the back of your
radio to see if your set contains
one of these tubes. In the
modern radio set electrolytic
condensers are used for filter-
ing. It is not uncommon that
these should lose capacity or
open circuit. An open cir-
cuited condenser may either
make the set sound as if the
announcer had a frog in his
throat or there will be a high
pitched whistle which will not
tune with the set. An open
filter condenser also causes
low voltage in the remainder
of the set.

On most receivers manufac-
tured before 1934 paper con-
densers were used in the filter.
The word “paper” does not
refer to case in which con-
denser itself is packaged but
to dielectric substance used in condenser. A
paper condenser consists of alternate layers of
metal foil and treated paper. Thickness of treated
paper determines ‘“working voltage” of con-
denser. Each condenser is marked with the ca-
pacity and working voltage. The capacity is the
ability to store electricity and the replacement
condenser should be as near to the original in
capacity as can be procured. Circuit design of
filters is beyond the scope of this article. Suffice
it to say that considerable engineering has gone
into the calculations of the manufacturer in the
original design of the circuit and this should be
followed as closely as possible. Figure 1 shows
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Fig. 1. Paper filter condenser. L—-

a typical paper condenser used for replacement.
Very often there are several of these condensers
placed in one container or block and the common
leads all come out to one terminal. Figure 2
shows a typical circuit of a power supply using
paper condensers. This may be tested as follows:

AC TESTS
110-117 volts AC
250-450 volts AC
500-900 volts AC
5 volts AC

A-B
C-D
C-E
F-G

WARNING!

Use insulated test prods and keep fingers
away from terminals.

This voltage can ke LETHAL.

DC TESTS
H-D 200-400 volts DC
J-D  180-350 volts DC

RESISTANCE TESTS (Made with current OFF)
A-B 5-10 ochms
C-E 300-500 ochms
H-D above 10,000 chms

These tests are all made with a 1000 ohm per
volt meter. The basic circuit in Fig. 2 is common
to many radio sets using electrolytic condensers
also. Figure 3 shows types of condensers used
in modern receivers. Fig. 3a is the single electro-
lytic condenser and Fig. 3b is the block type
of condenser. Practically all electrolytic con-
densers are polarized; that is, they have a
negative and a positive terminal. The tubular
type always has a marking stamped on the case
either with the word “positive” or a plus sign.
In many of the can types the can itself is fre-

Fig. 3A. Below, Mallory
single tubular electrolytic
condenser; near right,
Sprague type PTM filter
condenser; far right,
Sprague type LS can type
single electrolytic with can
as negative terminal.

Top view of ac/dc chassis illustrating a frequently
used can type of filter condenser.

quently the negative terminal. If only one
terminal is visible at the bottom of the con-
denser then can is the negative. More recently
condenser manufacturers have been bringing
terminals out of condensers with leads. These
leads are color-coded with positive colored red
and negative, black.

Polarity of these condensers should be strictly
observed, connecting positive terminal of the
electrolytic to the positive leg of the circuit and
the negative terminal to the negative leg.

On all AC receivers, use the highest voltage
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these condensers is nec-
essary, a voltage rating
of 200 or 250 volts is
usually enough. Many
manufacturers even use
condensers rated as low
as 150 volts for filtering
but this is not too highly
recommended.

Figure 4 shows the
average AC/DC power
supply. While this cir-
cuit is typical, there are
many variations which
will be discussed under special circuits.

In sets manufactured before 1937 the field coil
was frequently connected across the rectifier

Fig. 3B. Typical condenser blocks of electrolytic type. (Left, Sprague type EL
self-mounting can-type capacitors; right, Sprague type LM capacitor).

rating procurable in replacing condensers. It
is permissible .to use a condenser of a higher
voltage rating providing that the capacity of the
condenser is the same as the one
replaced. However, do NOT use a
condenser of a lower voltage rating
than the original and do not use
a condenser of lower capacity. For
practically all AC receivers the volt-
age rating of 400 or 450 volts on a
condenser is usually sufficient.
While the same theory of opera-
tion holds good for both AC and
AC/DC receivers, the AC/DC re-
ceivers present some unique prob-
lems in the filter circuit. Because
of the half wave rectification used
in most AC/DC receivers the capac-
ity of all the condensers in the filter
must be considerably higher. Also,
in normal operation, voltages en-
countered seldom go above 120 volts.
Therefore, voltage ratings of filter
condensers can be considerably
lower in this type of circuit. In the
average case where replacement of

Bottom view of A.C. radio receiver showing cardboard cased
filter condensers frequently used for replacement.

2525

2526 CHOKE OR 450
3ASZS SPEAKER FIELD
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80 2525
5Y3 25Z6
5Y4 35Z4
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SW4¢ 4525
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Bottom view of midget radio receiver showing tubular type filter
copdenser block on rear apron of chassis.
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output. This field
coil of the speaker
had a resistance of
3000 ohms and is
shown in dotted
lines in the dia-
gram. Since, the
field coil has been
used in place of the choke coil of the filter
and usually has a resistance of 450 ohms. If
one of the 3000 ohm fields are open the results
will be low volume in the set and a rather high
pitched tone quality. If a piece of iron or steel
is placed near the pole piece of the speaker it
will not be attracted to the pole piece. An
ohmmeter can readily tell the story as tc whether
the speaker field is open or continuous. An open

OBSERVE CONDENSER POLARTTIES @

field of the 450 ohm variety will make the set
inoperative causing no high voltage to go beyond
the rectifier tube.

When replacing condensers it is wise to choose
replacements which match the original as nearly
as possible. However, it sometimes is necessary
to replace a single condenser in a block and
allow the rest of the block to remain in the set.
In this case tubular condensers of the type
illustrated in Fig. 3A are used. In any replace-
ment it must be remembered that a sturdy
mechanical job must be done if the replacement
is expected to last for a long period of time.
The leads should be insulated up to the point of
connection and the condenser not allowed to
“hang” in the set by its leads. A length of
“spaghetti” slipped over the bare leads will more
than pay for itself, for it may save a rectifier
tube from blowing.

There are many variations and trick circuits
that are used by manufacturers. Some of these
variations are shown in Fig. 5. Fig. 5A shows a
3000 ohm field coil from a speaker connected to
one cathode of a dual rectifier (25Z5, 25Z6) and
the other cathode used to supply the high voltage
for the set. Figure 5B shows a filter with the
choke in the negative side of the line. In choosing
a replacement for this type of set, a block con-
denser with a common positive should be bought.
Figure 5C shows a voltage doubler. It doubles
the voltage without the need for a transformer
to step it up. The important consideration in
this type of circuit is the polarity of the con-
densers. Be sure to connect them as marked.

CUTAWAY VIEW OF "ATOM” UT-301 30 MFD 150 VOLT DRY ELECTROLYLTIC

1. Aluminum casing.

2. Paper which has been saturated with electrolyte.

3. Contact to lead and anode foil has tar painted on
the surface of the metal which serves to protect and
seal the rivet co;mection.

4, Cathode foil and lead used to make contact with
electrolyte held in paper.

5. Anode foil of etched aluminum. By etching the sur-
face, approximately 10 times more foil surface is
obtained, making possible greater capacity in a
smaller volume,

lio History|
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Here is how to put electronies to
work in your home, shop,
or community.

By THOMAS A. BLANCHARD

Electronics Engineer

since radio graduated from the “cats whisker”
stages. Nor shall we delve into the purely scien-
tific whys and wherefores. Our aim here is to show
you how you can put electronics to work in your
home, shop, or local community. If we succeed
in this, we will consider our job well done.
These electronic controls, as most of our read-
ers have long since discovered, can be applied to
a legion of tasks: opening and closing doors,
controlling with velvet smoothness, the speed
of motors; timing machine operations without
the use of clockworks, counting and sorting
parts, operate burglar alarms, detect flaws in
rolled steel, etc. As this series progresses, you
will learn how you can construct many of these

Front view of the electronic control. A photo-tube controls from ordinary radio parts. vy e
is shown in the 4-pin tube socket at leit. At the However, before we get on to building the
right is the 1C21 relay tube. In the accompany- electronic switch which appears in this install-

ing experiments, a cable replaces the photo tube.

DAY never passes
that one does not
read or hear of a

new use to which elec-
tronics has been put to
serve us all. Develop-
ments in this field have
been coming so fast that
most of us are left in an
utter state of confusion
by the varied types of
applications found
through the achieve-
ments of development
engineers. These amaz-
ing pieces of apparatus
arrive at such rapid rate
that no one ever seems
to find time to tell how
they work.

That is what we pro-
pose to do. We will, of
course, omit military ap-
plications. You want to
know how you can use
them. For the most part,
electronic controls work
on principles well known How Electronic Tubes Work.

CATHODE
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ment, let’s see if we can’t break down whatever
veil of mystery surrounds the phrase, electronic
control. The heart of any electronic device is its
tube (or tubes) which does one or two jobs: It
can convert ordinary 60 cycle alternating cur-
rent into pulsating D.C,, or it can receive a weak
impulse (signal) and magnify it to a consid-
erable degree so as to operate some device that
could not possibly function on the initial current
delivered to it. In the first instance, the elec-
tronic tube functions as a rectifier. In the sec-
ond, the tube serves as an amplifier.

The simplest way to understand the warkings
of an electronic tube is to think of it as & little
world all of its own. Let’s call the place Elec-
tropolis. Inside we have billions of little elec-
trons ready to go to work the instant they are
given the word, “go.”

Ordinarily, these little creatures are penned
up on the cathode element of the tube, bit they
want to get over to the anode element or plate,
as it is more commonly known. However, they
are held up by a third element, the grid. As
long as you hold the gate down, these tiny nega-

R

Bottom view of the electronic control. At left, the

8-prong socket for relay tube, and next to it, 4-

prong socket for control plug. The 4 mid. electro-

lytic condenser is below the 8.prong socket. Three

fixed resistors forming the remaining parts are
clearly visible.

tive charges cannot reach the plate, and no work
is done. But the instant the gate is raised (the
grid made less negative), the little people of
Electropolis rush off to do their job. In zhe case
of a rectifier, there is nothing to halt the flow
of electrons from the cathode to plate once they
are activated through heating of the filament.

Looking down or electronic switch. In foreground
is the 2,500 ohm relay. To the rear, left, the 4.pin
tube socket, and to i:s right, the 8-pin socket.
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Laycut of Electronic Switch.

This heat is conveyed to the cathode which
causes the negative electrons to bounce off to the
positively charged plate. Electropolis is strictly
a “one-way world.” Its citizens dlways travel
from cathode to plate whether the tube is an
amplifier or rectifier.

The secret of a good many electronic controls
is in putting the grid element to work. The
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small amount of
negative current
to it, the grid pro-
duces a field that
is sufficient barrier
to keep the elec-
trons from travel-
ing from the cath-
ode to the plate.
Now in the case
of a photo-electric
control, the instant
we focus a beam
of light on the
photocell, or photo
tube, our photo
tube becomes a
conductor and al-
lows a signal volt-
age to reach the
grid and neutralize it. At that instant, electrons
in the amplifier tube are released. They rush
from cathode to plate and on to the relay. Cur-
rent through the relay causes it to become ener-
gized. It closes or opens a pair of contacts which
start or stop lights, motors, and so on.

The action of the electrons is like a dog chas-
ing his own tail. Until such time as light is
taken off the photo tuke, they will race in and
out of the tube going from cathode to plate,

tions: gas and vacuum.
vacuum types.

plicat ons.
trols use gas type tubes.

Photo tubes fall into two general classifica-
The gas types are
more sensitive to small quantities of light than
Vacuum tubes, however, re-
spond faster and are desired for certain ap-
Conventional photo electric con-
The most popular
sizes of photo tubes are shown here.

are available in vacuum or gas.

RADIO EXPERIMENTER

LIST OF PARTS FOR ELECTRONIC SWITCH

1—Metal chassis, 312x3V4x1l; formed from No. 18 black,
galvanized, or other finished steel. Chassis of original
control was gray crackle enameled.

1—1500 ohm metalized or carbon resistor, 1 watt size
1—15 megohm metalized or carbon resistor, }2 watt size
1—1 megohm metalized or carbon resistor, 12 watt size
1—4-pin tube socket (wafer or moulded bakelite type)
1—8-pin tube socket (wafer or moulded bakelite type)
1—6-post terminal strip (moulded or laminated type)

1—4 mid. electrolytic condenser (rated 50 to 400 volts).
(1 relay should chatter use 8 mid.)

1—2500 ohm D.C. relay, single pole-double throw.
to 3000 ohm relay will also serve.}

8—6-32 machine screws

8—6-32 hex nuts
Wire, rubber grommet, and solder.

(2020

NOTE—While actual values of parts should not be al-
tered, the constructor may change the shape of the chas-
sis, and so on to {fit materials on hand.

through the relay to ground, then back to the

cathode, repeating the cycle indefinitely.

A unique attribute of the electronic tube is
that it will handle comparatively large amounts
of current, opening and closing the circuit as if

a mechanical switch were used.

The contrel is achieved, without

\ moving parts, from a tiny signal

| voltage so small that very sensi-

j tive meters would be required to
measure it.

f There is no better way to un-
derstand how electronic devices
work than to see the actual re-
sults with your own eyes. And
to accomplish this, we can easily
assemble an electronic switch. Al-
though simple to construct, it is
by no means a toy for it may be
applied to numerous industrial
control problems.

The electronic switch is a prac-
tical example of the theory given
in previous paragraphs. With sig-
nal voltages so small that their
current cannot be felt but suffi-
cient—even when passed through
very high resistance—to neutral-
ize the grid, we can control lights,
magnets, motors, and so on, with-

out making an actual electrical connection. As

an illustration, note the photo in which the girl
is controlling a buzzer and lamp simply by hold-
ing the bare ends of the control leads in her
fingers. It can be understood that if body con-
ductivity is sufficient to operate the electronic
switch, it will then function by contact with
liquids. mere moisture, and delicate metallic con-
tact. Thus by flea-power energy on the initiat-
ing circuit, we can get trigger action to start

\‘

They
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loads up to 10 amperes across the relay contacts.
If greater loads are to be carried, the relay can
be connected to a magnetic switch or similar de-
vice intended to stop and start very large loads.

The electronic switch is constructed on a sim-

ple metal chassis which,
when bent to shape, meas-
ures only 316" x 314" x 114",
As indicated in the accom-
panying sketches, the chas-
sis is provided with two
115" holes for a 4- and 8-
prong tube socket respec-
tively. A slot, or holes, lo-
cated in the front of the
chassis allows for installa-
tion of a 6-post terminal
strip. While only five posts
are used for the electronic
switch, the extra terminal
will be used in a subsequent
control,

In the front center of the
chassis, mount a D.C. relay
having a coil resistance of
2,500 ohms. If this particu-
lar size cannot be obtained,
any resistance between 2,000
and 3,000 ohms will be sat-
isfactory. A 38" hole is
drilled in the chassis, just
behind the relay, and fitted
with a rubber grommet.
Through it, coil and contact
leads from the relay are
passed.

After sockets and ter-
minal strip have been
mounted, the electronic
switch is ready for wiring.
The only other components,
in addition to those already
mentioned, are a 4 mfd.
electrolytic condenser (one
rated as low as 50 volts will
do); a 1% watt, 1 megohm;
15 watt, 15 megohm; and
1 watt, 1,500 ohm resistors.
Since space is not at a pre-
mium, all resistors can be
of the 1 watt size if more
easily obtainable.

The control can be wired
up from this point in about
half an hour. The reader
can follow either the pic-
torial or schematic dia-
grams. To the uninitiated,
the pictorial diagram may
be the easier to understand,
but paradoxically, the
schematic symbols should
be learned as diagrams
drawn in this form are
much easier to follow, espe-

The electrenic control,
with photo tube insert-
ed in 4.prong socket,
becomes an ‘“electric
eye.”” No mechanical or
electrical changes are
required to convert the
device from a light con-
trol to an electronic
switch,

Experimental setup
demonstrafing the op-
eration of this elec-
tronic cont:ol for reg-
ulating liquid levels.
The black (grounded)
lead, at the side of
the jar, permanently
contacts the liquid.
When the metal elec-
trode held by the op-
erator is brought in
contact with the
liquid, the bell and
buzzer produce an
immediate signal.

Here light and buzzer are
operated by body conduct-
ance. Merely holding the
control leads loosely in the
fingers is sufficient to cause
the electronic control to
function. In fact, by ob-
serving proper polarity
when connecting the con-
trol to the 110 v. supply,
lights can be turned on or
off by touching only the
grid (green) lead of the
plug connector.
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SPARK PLUG LEVEL CONTROL

T ELECTRONIC OLD PLUG FITS
CONTROL

PRODUCTION GAGING, COUNTING
AND SORTING CONTROL

GAGE AND SCALE CONTROL

ALARM SET TO
GO OFF AT 70
THE INSTANT

CONTACT ADJ. SCREW

INTO TANK | BAKELITE FORISELECTRGREIGHT POINTER HITS
SULAT FINE WIRE
- CONTACT
LIGHT
SORING WIPER
TO CONTROL / CONTACT
= —r— O RADIO_BAR
GROUNDED TO KNOB
o T ANY PART OF
2 CONVEYOR BELT Q
“~ meeak oFF @ GRCEJCAEE GAGE  GLASS
METAL ROD OF ——>|] LOOSE COIL- wél?s“ﬁ'&ﬁ 0
DESIRED LENGTH NOTE  TW1s SET-UP. USING A PAIR OF SPRING UNDER “"ARM SHAFT
=== = CONTACTORS IN SERIES . wILL GAGE KNOB FOR | METAL ARM
—_ WATER — _—~OIL. ETC LENGTHS FOR OVER-UNDER REJECTION HIEHEL SOLDER FINE SPRING WIRE TO END OF ARM

LIMIT SWITCH FOR MACHINE TOOLS
FOR DISTANCE AND DEPTH GAGING ETC

MOISTURE DETECTOR

BLACK WIRE GROUNOED MERELY
TO ANY DOINT ON LATHE SPRING BRASS PRESSURE PLATES | B 2y wirke TOUCRING
GROUNOED TO —— 5“%;}“
= = FIRE ALARM RECLATOMEIERG SAFE ALARM
 mammes b SUBSTITUTE TINY R
PIECE OF LOW MELTING THIN SHEET OF
-t POINT WAX_BETWEEN BLOTTING PAPER
YM PLATES
CONTROL |
—~ RED — SPRING WIRE - _
CONTACTOR ON TO ELECTRONIC RED WIRE
ADJ INSULATED — TOOL POST SWITCH CONCEALED
CONTACT ATTACHED BAKELITE BASE TO SAFE
TO LATHE BED - S TO CONTROL

BURGLAR ALARM,
DOOR SIGNAL. ETC

Some of the applications for electronic switch control.

cially when circuits are FLAME BLOWER contacts of the relay to the respective
complex. e T posts on the terminal strip. The mov-

Terminals No. 1 and — R ing arm contact is connected to No. 3,
No. 2 on the terminal A the contact against which it rests is con-

ELECTRODE ON

strip provide connection ORI AN UTATOR

to the 110 v. supply. Ter-

minal No. 1 connects to
one side of the relay
coil, the positive side of
the electrolytic con-
denser, and to one end
of the 1 megohm protec-

A flame conductor.

2

RO nected to No. 3, and the normally open
[N contact is connected to post No. 5. This
done, the electronic switch is completed!
This finished control is really two con-

BAKELITE

trols in one. Our reason for using a
4-pin socket as a connector for the con-
troller leads is that by simply remov-
’ ing the connector plug and inserting a

tive resistor. To anchor

4-pin phototube, it becomes a remark-

these leads rigidly, we
use pin No. 3 on the 4-
prong socket as a junc-
tion. Prong No. 3 is
“dead” as far as our con-
trol is concerned. To
complete the wiring on
this portion of the cir-
cuit you need only con-
nect the remaining relay
coil lead to prong No. 5 on the 8-pin socket. Con-
nect the negative end of the electrolytic con-
denser to No. 5 also. The free end of the 1 meg-
ohm resistor is then soldered to No. 2 prong of
the 4-pin socket.

Terminal No. 2 on the strip connects to one
side of the 1,500 ohm cathode resistor and one
side of the 15 megohm grid bias resistor. The
free end of the cathode resistor is then soldered
to prong No. 2 of the 8-pin socket while the free
end of the 15 megohm resistor is affixed to prong
No. 7 of the 8-pin socket. Finally, a lead is con-
nected this same No. 7 prong to the No. 4 prong
of the 4-pin socket.

The only remaining operation is to connect the

t-
2w
4- PIVOT

To CONTROL
GRINDING WHEEL

ORK
3- CONTACT ARM (ADJ)
S-*STATIONARY CONTACT ARM

Another application of an elec-
tronic switch control.

ably sensitive “electric eye” control.
More about this later.

To try out the control, insert a 1C21
tube in the 8-pin socket. A 4-pin tube
base is obtained, and into pin No. 2
solder a black wire, and into the No. 4
pin, a green wire. The tube base is
plugged into the socket, connections
made to the terminal strip, and the con-
trol is now ready to be tried out.

The instant the two control leads are touched,
the relay operates lights, buzzers, or any other
device connected to it. By attaching the black
lead to the side of a metal container filled with
water, oil, and so on, and then connecting the
green lead to a metal rod, the electronic switch
will operate the instant the rod strikes the liquid.
This little stunt demonstrates the possibilities of
the electronic switch as a “floatless” liquid level
control. Heretofore, to regulate the amount of
water, oil, and so on, pumped into storage tanks
and standpipes, cumbersome mechanical lever-
age-float systems were required within the tank
to start and stop pump motors. As you have
now witnessed with your own eyes, such con-
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trol can be achieved without any moving parts!
In the accompanying illustrations, there is a
panel showing some of the applications for elec-
tronic switch control.

One of the most interesting applications for
the electronic switch is a flame conductor. The
carbon in any type of flame is sufficient to work
the control. Using an electrode similar to the
spark plug unit shown for indicating liquid
levels, the control will ring a bell, shut off fuel
pumps, and so on, if the flame goes out.

Those familiar with radio circuits have prob-
ably noticed that the 1C21 tube employed in the
electronic switch does not employ the usual fila-
ment. The 1C21 is a rather recent tube designed
for relay applications. Unlike the conventional
vacuum tube, it is a cold cathode gas type. Ear-
lier, it was explained that the electrons were
bounced off the cathode through the h2ating of
the filament. With this particular tube (and
other gas tubes) electrons are released by a high
potential gradient at the surface of the cathode,
due to a difference in voltage between it and the
anode or plate element.

Since we are in the midst of a war, it may not
be possible for those without priority ratings to
obtain a 1C21 tube. An alternate circuit provid-
ing equal results can be followed in which the
conventional radio tube (a triode) is employed.
In the alternate schematic you will note a fila-
ment transformer is used. This transformer will

103
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LOOKING INTO =

SHELL

g o

2 SMALL PINS
CONNECTING PLUG FOR ACTUATOR CONTACTS

RED OR GREEN WIRE TO
INSULATED CONTROL
CONTACT

NOTE—Black lead can be grounded to nearest
point on device being controlled. If sensitive lead
(red or green) must be carried any distance, it
may be necessary to use a piece of quto ignition
wire to protect it from capacitive eftects. By ob-
serving proper polarity when attaching electronic
switch to 110 v, line, it is possible to work control
by body capacity alone. Thus a person touching
only the red or green wire sounds the alarm.

have either a 2.5 v. or 6.3 v. secondary winding
depending upon the type of tube used. You have
a choice of five or more types of tubes that will
serve well: Nos, ’27, ’37, '56, 76 or 6J5 are the
most easily obtainable.

The alternate circuit is practically identical to
the original except for the transformer and sub-
stitution of a variable instead of fixed resistance
in the cathode lead. Since characteristics of each
tube may differ slightly, the variable resistance
in the cathode will compensate for this and pro-
vide a very desirable means of getting maximum
sensitivity when the switch is eventually used as
a photo-electric control,

Radio Control for Models

models is here! No longer

is it necessary to have
great skill or to make large
expenditures to bring your
model plane, automobile, boat
or even your model railroad
under the guidance of the fast
and invisible Hertzian waves.
Those who have not yet seen
radio controlled models in op-
eration cannot well imagine
the supreme thrill that comes
with remote control. The little
skyship loops, dips, rolls or
dives at the touch of the but-
ton and the gas-operated
model power boat swerves to
the right or left or takes the
gun as though a dwarf pilot
were at the wheel. This is
very easy to do and far less
expensive than it was a few
years ago. The mass produc-
tion of radio aquipment during
the war not only reduced the
postwar cost of relays, tubes
and the like, but it also placed

THE age of radio control for

Remote control by radio can be applied to model
airplanes, boats or cars. An expert on radio

control tells how it's done

By BORDEN W. CLARE

Cars such as this may be easily brought under radio control.




104

a tremendous quantity of radio surplus on the
market, much of it of great use to radio control.

First the writer would like to say a word or
two to. the timid fellow who might think that
the whnle matter is far too complicated for him.
The truth is that anyone who can read a radio
diagram can assemble a radio control. Both the
transmitter and receiver circuit are very simple
and, should one assemble such an outfit to find
that it did not work, the local radio repairman
or the local licensed radio amateur is always
there to help you get the bugs out.

When the radio impulse from the transmitter
reaches the receiver carried by the model, am-
plification takes place and a sensitive relay is
closed. The object of the relay is that of closing
a local cirenit on the plane for the release of
purely local energy stored in the form of a
spring. twisted rubber bands or a small battery
used to produce mechanical motion
through the medium of a motor or
an electromagnet. It is this energy
that is used to operate rudders, ad-
vance spark. ete. That is principle
No. 1 of radio control. Keep it in
mind.

Principle No. 2 relates to the con-
trol of the released energy itself.
For instance, when the operator at
the controlling transmitter sends
forth a radio wave impulse, how
does he know what function is to be
produced on the plane or boat and
how can he control that function?
Is the boat or plane rudder going to
turn left or right and how can the
ground manipulator make it turn
left or right?

The various results are brought
about by means of a sequence selec-
tor mechanism usually operated
electromagnetically.In a certain sense,
we might compare such a system to
a clock works. In a clock works, the
gear systein is under tension by
means of a spring or weight and this
represents stored energy which leaks away to
drive the hands, being released gradually by the
escapement wheel and verge. In a radio control
system, the incoming impulse is amplified, passed
on to a relay which closes a local circuit and
permits an electromagnetically-operated ratchet
to lift. This in turn allows a ratchet wheel to
advance one notch.

This may have associated with it a moving
or revolving contact switch, one contact on the
switch and a corresponding notch in the ratchet
wheel representing a certain single function of
the boat, plane or car. Thus a plane, boat or
car may be put through predetermined functions,
but only on a sequence basis unless a greatly
complicated and expensive two-transmitter sys-
tem is installed. What we seek in this series of
articles is a simple, inexpensive radio control
system, even though it has the slight disadvan-

A light weight selector system used on
a model plane.
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tage of requiring the operator to pass through
unwanted selector points before a certain specific
operation can be brought into play.

One example of an escapement of a selector
mechanism is illustrated in Fig. 1. Here the
electromagnet, excited by an impulse of local
energy released by the sensitive relay connected
to the output of the radio receiver, permits only
2 single notch or point on the escapement wheel
to pass and this will represent a certain function
cf the model under control. Many different de-
signs for such mechanism have been devised.

Typical of such functions on a gas operated
model is a solenoid operated throttle illustrated
in one form in Fig. 2. The escapement wheel of
this selector unit is usually under tension pro-
duced by a few rubber bands. So much for
some of the basic mechanical features of remote
redio control. The radio principles will have to
be understood in
some measure.

At the outset it
should be pointed out
that very low power
is radiated by the
short wave transmit-
ters used in radio
control and it be-
hooves the operator
to conserve every
possible fraction of a
microwatt of energy
both in the receiver
and in the transmit-
ter. In the latter this
calls not only for an
efficient transmitter
design and good in-

THROTTLE
ON ENGINE

It is made mostly of
aluminum,

THIS ESCAPEMENT UNDER
TORQUE TENSION WITH
RUBBER BAND TWISTED
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Walter Good, of Kalamazoo, Michigan, with the
radio con:rolled plane and radic transmitter de-
signed by him and his brother.

sulation but also for an efficient radiating system
ar antenna.

This means, for one thing, that the antenna
must be tuned to the wave length or frequency
in use. The second consideration is that some
radiating systems display a directional effect in
the propagation of waves. In the case of a plane
in the air, complete reliable control might be lost
by reduction of signal strength when the plane
entered the weak zone of the wave field.

What the builder seeks is a radiating system
that will produce a strong signal in all direc-
tions. It must be remembered at all times that
the plane or boat receiver will pick up only a
few millionths of the energy radiated by the con-
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trol transmitter. Even operating over a short
distance of several hundred yards, as most of
these systems do, little energy is picked up by
the receiver.

Experimenters in this field have discovered
that if the transmitter has an antenna mounl.
horizontally, then the receiver should also have
such an antenna. It is also to be pointed out that
in case of the transmitter antenna its physical
length should bear some definite mathenutical
relationship to the wavelength it is called upon
to radiate. Model planes carry horizontal receiv-
ing antenna best because such affairs are better
accommodated by tke wing contraction of a
plane, and this type of radiator is most used by
the experts in the field.

It should be borne in mind that all transmis-
sion in this radio control field is carried on with
UHF or ultra high frequency, which is just an-
other way of saying very short waves. There-
fore the best operation is at ten meters or less.
In the case of an antenna intended for 5 meter
band operation, a vertical antenna 8 feet high
would be required. Such antennae are usually
made on the telescopic principle, of brass tubing,
so that wavelength adjustment may be con-
veniently made. Some operators prefer antennae
only ¥ of a wavelength long. In such a case
the antenna is grounded and connected to the
tuning inductance in the manner illustrated;
that is, with a variable condenser used for the
purpose of adjusting load and to pievent high
voltage on the antenna.

With this 14-wave system it is important that
the connection between the inductance and the
antenna be located on the antenna at a certain
rather critical point usually foun:d by meuns of
some experimentation and usually anout 15 per
cent of the length of the antehna off the ground.

With the half-wave system shown in Fig. 4, no
ground connection of this sort is made and the
output of the transmitter is simply connected
to the base of the antenna. The details of a
horizontal radiating system are seen in Fig. 5.
Here the antenna is simply a wire stretched be-
tween two insulators and connected to the trans-
mitter by means of a feeder wire, the length of
which is not particularly important. It must be
remembered that such horizontal antenna have
pronounced directional effects, although this may
not be too important over short distances where
model planes do not cover areas over one-half
square mile. In the case of the horizontal an-
tenna shown in Fig. 5, it is important that the
feeder wire be connected at a certain definite dis-
tance from the end of the antenna proper, about
15 per cent, as in the former case of the vertical
antenna.

There is still another efficient horizontal an-
tenna cystem shown in Fig. 6. This is called the
Delta Match antenna, apparently because of the
triangle formed at the point where the fee.ler
joins the system proper. Such systems are usu-
ally preferred by the experts when what is
known as a push-pull output stage is employed
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in a transmitter. In rigs of this sort, the feeder
wires must be kept separated at a definite dis-
tance and insulating separators are used for this
purpose. It is also best to employ a wire of a
definite size. The separators may be formed of
sheet hakelite cut in strips and drilled out at
each end so as to pass the feeder wires.

The arrangement shown in Fig. 6 is set up for
operation with a l%-wave system. In reality, of
course, these so-called l'4-wave systems do not
operate on this precise figure but rather on a
trifle less. The reason for this is perhaps the
numerous X factors. These may be the type of
feed system and its high frequency character-
istics, the heighth of the antenna system above
ground, the proximity of large masses of metal
or large amounts of green foliage, etc. The verti-
cal type of antenna is on the whole much more
apt to respond best to theoretical length than
the horizontal types.

While advanced amateurs may be able to cal-
culate effectively on problems of this nature, the
practical fellow for whom this series of articles
is primarily written will wish to have some fast
and reasonably accurate way of telling whether
or not he is radiating all the energy that his
small transmitter might be expected to yield.
This may be easily done both by the aid of a
meter in his transmitter circuit and also by the
aid of a meter in the receiver circuit.

A milliammeter is placed in the plate circuit of
the receiver and the transmitter of the control
system is operated at six or seven hundred feet
away. In the case of using the RK62 tube, the
highest efficiency or maximum energy reception
will be indicated by the lowest receiver plate
current. Antenna adjustments at the transmitter
will cause variation in the reading of the meter
in the plate circuit of the tube.

In any event, continued success with radio
control where VHF is used calls for constant
vigilance on the part of operators because such
transmitters do not “stay put” for long. Hence
the boys who enjoy good radio control with more
or less uniform operation are those who care-
fully check their transmitters and receivers be-
fore each flight. Even a change in weather may
be important.

In the case of transmitter adjustment with
vertical antenna, the operator may watch a plate
current meter as he or his assistant makes ad-
justments in the length or period of the antenna.
The highest plate current reading here indicates
the amount of energy being radiated.

One of the principal problems of radio con-
trol for models is that of capturing enough energy
from the transmitter so that it may be amplified
and used to operate a relay carried in the model,
the relay releasing local erergy from batteries,
twisted rubber bhands or spring motors. If we
were not dealing with models there would be no
problem at all but the model imposes certain
restrictions both in the size and the weight of
radio receiving equipment that may be carried.

A {fly-weight radio receiver intenced for model air-

plane use. Frequency of this wnit is 60 megacycles.

This is especially true of model airplanes. Then,
too, models, because of their size, impose cer-
tain restrictions in antennae design and size.
We must therefore take great care not only in
the choice of the receivers carried by the
model but it must also be constructed or as-
sembled with the most approved materials.
Those who are not accustomed to such work may
well seek the assistance of a licensed radio ama-
teur in the neighborhood. The chances are that
lie will be ready and indeed happy to assist and
that more often than not he is a pretty bright
fellow.

In the present article we will treat only the
receiver itself up to the relay. Subsequent arti-
cles will deal with the design, operation and
construction of the selective mechanism used to
translate radio impulses into actual model func-
tions.

The receiver herein described is a simplified
1egenerative outfit making use of the RK62 tube
which is really a diminutive thyratron manu-
factured by the Raytheon Co. and sold under
the aforementioned code number. Such tubes
provide a very Ligh degree of transconductance
resulting in a very great inerease in plate cur-
rent or output when a radio impulse is received.
When employed with a special high-resistance
relay with a light, sensitive armature, a very
reliable outfit is the result.

Returning for a moment to the RK62 tube, it
ray be said it was this tube that produced three
winners in the radio control contests of the
National Model Airplane Championship Meet in
Chicago. The tube, because of its peculiar char-
acteristics, functions both in a self-quenching
saper-regenerative detector circuit and as a de-
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Still another receiving circuit for model control.

KEY

L1=10 turns No. 14, 14 inch
apart

L2=3 turns No. 14, V2 inch
apart

C1=100 mmfd mica

C2=15 mmid mica

C3=0.005 mid paper

teclor of tremendous
sensitivity. This all
spells light weight and
high efficiency for model
control. What is more,
the circuit in which the
tube is employed is very
simple despite the high
sounding statements
made above. Not only that but the materials
used in the circuit, including the tube, are in-
expensive. The whole outfit may be put to-
gether for only a few dollars.

Structurally, the RK62 used in this receiver
closely resembles any of the ordinary triodes.
However, the RK62 contains a small amount of
inert gas and under certain minimum conditions
this gas has a high dielectric or insulating
strength, preventing current from passing. On
the other hand, when this gas becomes ionized
(conductive) which it does very suddenly at a
critical point, a relatively large amount of cur-
rent will fow in the plate circuit and a positive
function of the relay will result. This happens
when the grid bias is reduced. This release of
plate current is controlled by a limiting resis-
tance placed in the plate circuit.

In this super-regenerative circuit, the tube
oscillates at 60 megacycles which is in the neigh-
borhood of frequency chosen by most of the fel-
Jows who go in for radio control. If the small
number of parts used are mounted on a piece of
14th inch bakelite panel, the resul: shou!d weigh
in the neighborhood of one pound with batteries
and relay included. This depends entirely upon
the type and size of the batteries employed for

The two.channe! plane receiver used in the Good
brothers mode!l airplane.

power. In the case of a model airplane, perhaps
the builder will wish to use one Penlite cell and
the Eveready X-180; the total weight of power
then amounts to three ounces.

Of course, understand that as we sacrifice
weight in this matter we also sacrifice life. The
smaller the battery or cell, the shorter its life.
In the case of a model boat or car where weight
is not a vital factor, a one-inch flashlight cell is
recommended along with the Burgess type
V30BP. Still longer service may be had from
a 1Y; inch flash light cell and the Burgess bat-
tery type W30FL. Here the weight would amount
to thirteen ounces as compared to three ounces
in the first case and seven ounces in the second
case. Thirteen ounces of weight would be by no
means excessive for a boat.

The photograph shows this 60-megacycle re-
ceiver complete with 6000-ohm relay made es-
pecially for this com-
bination by a manufac-
turer whose name will
be supplied upon written
request accompanied by
stamped, self-addressed
envelope. Indeed if the
enthusiast does not wish
to make this receiver, it
may be supplied with-
out tube but including -
relay for about nine dol-
lars. Without tube (very
light in weight) or bat-
tery, the outfit weighs
only 4.5 ounces.

The receiver illus-
trated in Fig. 8 was de-

15voLr

Here is another well-designed receiving circuit for
radio model control.

Cl=Antenna trimmer
C2=Tuning trimmer
C3=.,05 mid mica

C4=100 mmid mica

L1=10 turns No. 14 wound

in 14-inch form, spaced
1/16 inch between turns
L2=RFC
R1="5000 ohm }, watt
R2=3 megohms 12 watt
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signed especially for radio model control. by
C. E. Bohenblust of Wichita, Kansas and this,
too, emgloys the RK52 thyratran-tvpe of receiver
tube. With this cireuit and the 6000 ohm 1elay
previcusly mentioned, reliable operation may be
had over a distance of one mile which, on the
average, is farther than is necessary for the op-
eration of models of any kind. Long-distance
flight is out of the question for model gas-driven
airplanes because of the gas carrying problem.
This little receiver, as in the czse of the one
previously describec, is light and compact, so
compact indeed that it may be nicely squeezed
into an aluminum shield can measuring only
233 inches in diameter. The receiver, the largest

Diagramm of the receiving circuit used by the Good
brothers of Kalamazoo.

KEY

C1 =250 mmid midget mica

C2=15 mmid midget vari-
able

C3=0.002 mfd midget mica

C4=.005 mfd midget mica

C5=30 mmifd midget trim-
mer

3% form, spaced diameter
of wire

L2--Interruption frequency
oscillation coil (National
OSKi

B1=1.5 flashlight cell

B2=45 volt B

Ll—=Each, 5§ turns Na. 14 on RI=100,000 ohm variable
part of which happens to bhe the tube, may be
mounted on a bakelite plug that fits into the
bottom: of the shield and the closed end of the
shield can is cut away just enough to permit the
top of the RK€2 tube to protrude.

The large size¢ *D” flashlight battery may be
used for filament supply. This battery furnishes
constant voltage which is essential for continuous
and reliable operation.

The final adjustments for this receiver before
use are simple enough. Starting with no signal
and with loose antenna coupling, the plate cur-
rent should show well below }; milliamperes.
Coupling may then be increzsed until the plate
current reads about 1.5 milliamperes. At this time,
with the carrier on, the signal is tuned in, pro-
ducing a lowering of the plate current. The
worker will also find that some readjusting of
the antenna coupling may be necessary to hold
the plate current at 1.5 ma with the carrier of:.
Some experimentation with different grid leaks

may be necessary until a suitable value is found
which provides the greatest current change. In
experimental adjustments of this sort it is best
to separate the receiver and the transmitter to
the distance equal to their normal cperating dis-
tance from each other.

Figure 9 provides the hookup for still another
very reliable receiver design by the Good
Brothers, Walter and Bill, of Kalarnazoo, Mich.,
for operation on 5 meters. Inasmuch as the re-
ceiver and transmitter designed by these boys
was efficient enough to carry away the laurels
at the 1941 Chicago meet of the National Model
Airplane outfit, it at least has this recognition
and record behind it. This set does not need to

This is an assisted takeoff for a radio-controlled
model airplane.

cost over five or six dollars minus the relay
but including the tube.

Unlike the two sets described previously, this
outfit does not make use of the RK62 tube. It
does use a cousin of it, however, the RK42. The
Good boys also used this set with a polarized
relay; that is a relay whose armature lies con-
stantly in a magnetic field supplied by a per-
manent magnet. The details of this particular
relay with working instructions for its construc-
tion will be supplied in a following article. The
diagram of connections for the receiver proper
also carries the bill of materials needed for the
construction of the set.

Here it might be said that the greatest ecare
should be used in wiring these little sets. It is
not only necessary to solder all connections but
also to see that the bare wire tips before solder-
ing are clean. The amount of current dealt with
is so small that the model maker cannot afford
to lose a bit of it unnecessarily. In the case of a
model airplane, the soldering should also be put
on sparingly. A sloeppy soldering job with large
lumps of adhered metal could easily place an-
other ounce on the ship.

If the builder wishes, he may remove the base
from the RK62 or RK42 tubes used, being care-
ful, of course, to preserve the leads. If the tube
base is not taken off, then at least the builder
may solder his leads directly to the prongs at
the base of the tube and, in this way, he can
eliminate the socke:.

This last receiver (the Good brothers) was
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used with duo-frequency channels. One channel
takes care of the elevator and the other operates
the rudder. For this reason, two of the receivers
just described are mounted in the ship to be
controlled. This sort of duo-channel control not
only costs twice as much as single channel inso-
far as radio equipment is concerned but it must
be carried by a much larger ship. Certzin de-
signs of model airplanes are more ideal for radio
control than are others. The best models for
this purpose are those with large wing area.
Proper spiral stability is alsc needed and this
depends on correct designing with respect to the
center of gravity. The model with deep-bellied
fuselage and a high location both of thrust line
and the center of gravity is most apt to produce
suitable spiral stability. Radio-controlled models
should fly nicely in a straight line so that they
may be more easily controlled from right 1o left

While the Good brothers’ duo-ckannel system
does cost twice as much as the signal channel
system, the cost is still not prohibitive. It might
run as high as fifty to sixty dcllars but such ex-
pense when measured against the fun that may
be had is not excessive. One lad so perfected his

Radio controlled model plape recdy to do a little flying.

Model transmitter developed by Radio
Control Feadquarters, Inc.

radio control that he used to make
his model plane chase seagulls!

Those who have had a great deal of
experience in the contral of models
through the agency of the radio-
transmitted impulse feel that the
transmitter with fixed frequency is
to be desired over those with vari-
able features. Of course all trans-
mitters may be arranged so that
ready adjustments in wavelength
may be had Ly tuning capacitance
or inductance. When using such
high-frequency current, however, one often has
severe shifts in frequency and wavelength with-
out asking for them. Such transmitters lack the
stability of outfits producing louger waves. Inas-
much as we have no operator in the model to
make corresponding adjustments in the tuning of
the receiver carried by the model, the builder of
such equipment should construct =zs stable a
transmitter as possible. This naturally leads to
the use of crystal-controlled transmitters and
while successful model operation may be had
without this refinement, the addition of such
control makes for more trouble-free operation.
What is more, crystal installation is not expen-
sive.

The transmitter illustrated in Fig. 10 will be
found ideal for beginners in radio control be-
cause of the simplicity of the circuit and the
fact that this equipment operates with a high
degree of stability. This outfit used the RKS59
dual purpose tube which offers excellent power
output among other things. With this circuit,
power supply units may be had at low cost from
any of the large radio supply houses. It is better
to purchase one of these transmitters complete.
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RONER SUPPLY

Fig. 10. Schematic diagram of a one-channel transmitter.

XKEY
Rl =1 RC %000 ohms.
R2 = 50,000 ohms, 25 watt.
Cl =8 mid. electrolytic
cond.

C2 = .01 mi. mica cond. x 33 0O.D.)

Not only does one save time but one also saves
money because the cost of the total assembly is
usually less than what you have to pay for in-
dividual parts separately.

The case in which the transmitter may be
housed is more or less oplional. Fine aluminum
cabinets are now available and if the builder
wishes to “roll his own” he can, since sheet alu-
minum is a drug on the market.

To give this transmitter a high degree of flex-
ibilify along with fair stability at any wave-
length available, a variable coupling coil with
panel control is included. This is made of four
turns of No. 16 insu-
lated wire wound on a
Bakelite strip; this strip
is drilled out in the cen-
ter and provided with a
shaft for mounting on
the panel and a control
knob for turning.

Flexible leads of suf-
ficient current capacity

KEY
Cl, C2, €7 == 100 mmid. mid-
get mica condensers.
C3 = 35 mmid. cen. mica.
C4, C5 Cb, C8, C9=.002
midget micca,
Cl10 =15 mmid. variable
midget condenser.
Rl = 1 megohm !; watt.
R2 = 50,000 ohms 2 watt.
R3 = 150,000 ohms 1 watt.
R4 — 25000 ohms 1 watt y
R5 == 25,000 ohms 10 watts. B s
L1=—9 turns No. 14 wire §
tapped one turn from
ground.
L2 =48 turns No. 14.

L3 ==6 turns No. 12. Fig. 11.

C3 = dual 75 mmid. cond.
L1=06 turns, No. 14 wire

(114" long x 33 O.D.)
LZ, L§—=—4 turns (1” long

Schematic diagram of Good brothers’

are soldered to the terminals of this coil
so as to permit its movement within a pre-
scribed range. One of these leads con-
nects to a terminal in the center of the
panel and the second one carries a slip
which is used to establish a connection to
the grounded frame of the variable con-
densers.

While the inclusion of the meter will add
a rather severe item of expense, its use is
most helpful, but by no means vital or ab-
solutely necessary. The point to be borne
in mind here is that the meter will enable
the user of the equipment to know at all
times just where he stands in the matter
of power radiation. This meter registers
the power output, the most important
check on operation. No registration means
no power. The meter should have a range
of 200 milliamperes. The grid coils are
soldered to the grid tabs of the Isolantite
socket. Note their position in the drawing.

All low-voltage connections in the trans-
mitter are established by means of No. 10
insulated wire. These low voltage circuits
carry considerable current, and voltage
drop is apt to be considerable unless ample con-
ductance is provided.

For those who are not familiar with radio
transmitters it may be said that it is necessary
only that they purchase the equipment listed
in the list of materials on the next page and con-
nect it as illustrated in the drawing. Every
connection must be soldered in the best possi-
ble manner. The list of materials gives the key
numbers indicated in the diagram of connections.

After the equipment has been assembled you
will want to test it. This is done in a prelimi-
nary way by checking the output. To do this,

vGS NERATOR
ANC S‘Ox'&i
BATTERY

two-channel transmitter.
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one connects a 25-watt electric light to the out-
put posts and varies the coupling until the lamp
lights with maximum brilliancy. This it should
do when the milliameter registers as little as
100 ma. Output should also drop when the vari-
able condensers are turned back to minimum ca-
pacity. In this instance, plate current wiil rise.

With this little transmitter practically any type
of radiator may be employed. When a doublet
affair is used, the two upper terminal posts are
used and the clip on the end of the flexible lead
is placed on the panel insulator.

The operation of the set in the field calls for
constant checking of wavelength with a wave-
meter. Such an instrument may either be made
from directions supplied in any of the good ama-
teur handbooks or it may be purchased complete
and ready for use for a few dollars. In any case,
the transmitter should be checked before each
flight. The power of this transmitter using the
RK59 tube is rated at about 35 watts. The high
voltage will run about 400 at 90 ma.

Two young American pioneer workers in model
plane radio control for model airplanes, William
and Walter Good of Kalamazoo, Michigan, use
two frequency-channels for control. One is for
the rudder and the other for the elevator. This
permits the ground operator to give his ship
three-dimensional direction within reasonable
bounds. By “two frequency-channels” we mean
two wavelengths. To receive these signals, the
ship. carries a modified five-meter super-regen-
erative receiver. All the equipment for this set
is standard except the special relay, and it may
be bought in any well-equipped radio-supply
shop. The cost of the whole outfit does not need
to exceed five to eight dollars.

LIST OF MATERIALS
Raytheon tube RKS59
R1. 1 RC Resistance 5000 ohms
R2. Resistance 50,000 ohms, 25-watt
Cl. 8 mi. microfarad electrolytic condenser
C2. .01 mid. mico condenser
C3. 75 mmid. dual variable condensers
Ll. 6 turns No. 14 wire (114" long x ¥, O.D.)
L2, L4. 4 turns {1’ long x 3} O.D.)
R4. 3090 ohm %, watt resistor
RS, R6. 10-50 A. shunt
SW1. Three position switch

The plane that won the last “Nationals” at
Chicago had an 8-foot spread or wing span and
weighed in at slightly over 8 pounds. This figure
included 2 pounds of radio-control gear. The
ship carried a gasoline motor capable of develop-
ing about 1/5 horsepower. This power made
possible a cruising speed of 30 miles per hour.
Due to the dihedral in the main wing, such a
plane will back automatically when the rudder
is turned from the ground. If the controls on
the ground are used with care and intelligence,
a perfect landing may be effected.

If the would-be builder of a radio-controlled

craft thinks that he can buy his equipment,
throw it together, snd immediately enjoy the
thrill of radio-controlled flight, he certainly is
due for bitter disappointment. We have not yet
reached the stage where such performance is
possible even with the ready-made outfits that
can now be had. Care, vigilance, and patience
in a high degree are necessary until the operator
becomes familiar with his equipment and its pe-
culiarities. At first the control units should be
tested with the plane grounded. Even after the
operator has had some experience he should
ground test the plane prior to each flight.
Relays of the type that must be used in equip-
ment of this kind are never thoroughly reliable
and are constantly in need of adjustment. Before
each flight, the operator should make sure that

g,

Transmitter antenna used by the Good brothers

the sensitive relay closes when the carrier waves
from the five-meter transmitter are turned on.
As we study this system, we shall soon discover
that when the relay is actuated, it closes a cir-
cuit which permits current to reach the electro-
magnets previously referred to. When the latter
receive an impulse and the armature is pulled
forward, the rubber-powered escapement wheel,
always under stress from the rubber band, is
permitted to advance one-quarter, or one posi-
tion. This function is brought about by the trans-
mission of a single dash.

In the Good brothers’ plane, the control units
(elevator and rudder) had three main positions;
left, neutral and right for the rudder. In addi-
tion, there were two intermediate positions, or
five in all. It will be perfectly obvious that once
a position has been reached and passed, there is
no turning back. The whole cycle has to be re-
peated before this position can be reached again.
However, this is not so much of a drawback as
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one might consider, inasmuch
as the positions may be
reached and passed very quick-
ly. For each dash transmitted,
there is a corresponding posi-
tion on the wheels, and these
may be passed through in a
few seconds’ time. The re-
sponse is quick and sure.

It should be pointed out that
such a plane as the Good
brothers used must have two
escapement units, one for the
rudder and one for the eleva-
tor. These units should not
weigh over one-half ounce
each.

To make sure that they will
know the exact position of
both the rudder and the ele-
vator controls at all times, the
Good brothers employ a five-
point switch on the ground.
Each point corresponds to a
position of the mechanism in
the air. Each time a contact
is made on one of these points of the five-point
switch, the correct function in the sky is carried
out. Without such a simple check, it would be
very difficult to exercise control at all.

After having tried many different relays for
their machine, the Good brothers made their
own. And here it might be said that no radio-
controlled airplane is better than its relay. If
the relay is unreliable, the most reliable radio
transmitter and receiver will be of no avail. The
relay developed in this case was of the polarized
type, with a balanced armature which is not,
therefore, actuated by springs of any kind. It is
estimated that the relay will give a positive mo-
tion to its armature on the passage of current
estimated to be less than a milliwatt. The little
machine weighs two ounces and it is quite capa-
ble, as experience shows, of operating without
disturbance from the engine. Relays used for
this purpose must be free from the vibration set
up by gasoline engines.

The receiver used in the radio-controlled plane
has been developed over a long period by Wil-
liam Good. As has been stated before, it is a
one-tube super-regenerative outfit with self-
quenching circuits using quenching coils. How-
ever, the actual conditions of operation have
been changed so that maximum plate current
change takes place when a signal is taken in.
This maximum plate current change is necessary
to provide the relay with all possible energy that
its armature may be moved in a positive fashion.
A type 30 tube will provide a plate current
change of as much as three milliamperes. The
RK42 tube, recommended for use in the equip-
ment under discussion, is really quite similar to
the type 30, save that it operated on a 1.5 volt
battery. Such a tube will produce a plate cur-

William Good of Kalamazoo, Michigan, holding the radio controlled
model plane developed by him and his brother, Walter Good.

s

rent of two milliamperes through a resistance of
2500 ohms. Maximum current flow in the plate
of the detector circuit is also brought about
through the proper adjustment of the tuning
condenser, the antenna padder, and, in addition,
of the grid bias resistor.

New for a word or two concerning the five-
meter transmitter. Due to the need for portabil-
ity, the power for the transmitier comes from a
six-volt storage-battery. Two separate electron-
coupled oscillators are employed, one for each
of the wavelengths emitted. We might call one
the rudder cscillator and the other the elevator
oscillator. A singie amplifier services both the
oscillators. The two €V6G tubes (see Fig. 11)
employed are provided with a common plate tank
which is broadly tuned and capacity-coupled to
an 807 tube. Those who are at all familiar with
radioc wili note that a half-wave horizontal cen-
ter-fed Hertz antenna supplied with radio fre-
quency by means of a funed line which is induc-
tively coupled to the final, will prove to be ex-
cellent for this purpose.

Excerptionally fire results have been secured
by the Gcod plane. With the rudder in the neu-
tral position, it will fly substantially straight for
long periods. In the extreme right or left posi-
tions, the circies described will be practically
equal. Apparently this holds true either when
the ship is under full power or when it is glid-
ing. It is to be pointed out that a performance
of this kind is possible only with proper wing
loading. The Good brothers also point out that
a great deal of flying is done with rudder con-
trol alone. The elevator is simply not used until
the prope- level is reached. In the maximum
position (either right or left) the little ship will
gradually work itself into a large spiral which
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Motor and gear speed conftrol for radio controlled model operation.

releases local energy todry cell
(or a battery of them), this be-
ing the energy that is used for
the operation of steering
mechanism, etc. Clearly, the
energy of the radio signal can-
not be used for such purposes
because of its extreme weak-
ness even at close range. Thus
the relay or remotely con-
trolled switch which it really
is must of necessity not only be
electrically sensitive to a few
milliamperes but must also
be very rcliable from a me-
chanical viewpoint. When
the relay fails, all fails. One
cause of failing relays is
sticking; that is, the arma-
ture comes down, makes
contact but remains there in
place of returning to its neu-
tral position awaiting another
radio impulse.

Sensitive relays suitable for
radio control use may be
either made in the home work-
shop or purchased ready made.
If purchased, one must make
sure that the type bought is
suited to the job intended for
it. As an example, one in-

tended for a model airplane

is beautiful to behold. More beautiful still is the
trick of pulling it out of the spiral and making it
level off at high speed.

Due to the high-speed action of the controls
of this ship, landing is greatly simplified. While
high-speed action aloft is not so important, it is
nice to have it when the ship is five or six feet
off the ground on the way to a landing. In such
cases, the operator can bring about quick changes
in the position of the elevator or the rudder. As
a matter of fact, if he does not like the condi-
tions under which the ship is landing, he can
quickly manipulate his controls and start her
skyward again. In short, the operator can maneu-
ver his ship until just the proper conditions for
a three-point landing are obtained. If the con-
trols are working, these conditions can easily be
had, if not on the first approach, then certainly
on the second or third. It may take patience.

Success in the control of models
by radio depends not only on a
strongly transmitted and well re-
ceived radio impulse but also upon
a quickly responsive and sensitive

PERMANENT
MAGNET

should be of light weight. The
sensitivity of the instrument used is also im-
portant and must be either purchased or made
with the idea of power of the transmitter versus
the distance to be covered well in mind. In the
case of a low power transmitter, signal strength
diminishes rapidly as distance is increased.

The relay, functioning as an automatic switch,
sends heavy electrical impulses to the actual
control mechanism (usually an electro-mechan-
ical combination). By this we mean that the relay
in turn releases a further source of local energy
either electrical or mechanical. For instance, a
small electric motor or a plunger and solenoid
may be thrown into motion to move a rudder or
a throttle, the motor stopping when the func-
tion has been completed. On the other hand,

SPRING
ARMATURE
=——0
ARMATURE
IRON CORE
( ﬂ]l'c_onnas g
J

relay in the receiver circuit. This
relay takes the circuit position of the
headphones or the loudspeaker in an
ordinary radio receiver. The relay
is, in truth, a very sensitive auto-
matic switch which is closed by
the incoming radio signal and which

COIL ENCIRCLING
TOP OF MAGNET
S~

POLARIZED RELAY 12

CcoiL

TO RADIO
RECEIVER
OUTPUT

NON-POLARIZED RELAY
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BALANCED ARMATURE
TYPE OF RELAY

Plan for polarized relay using

horseshoe magnet, a type of

relay which is popular with
radio control fans.

when extreme lightness is
required as in a model
airplane, the small electric
motor and its battery may
be far too heavy. In such
cases, one may find a heavy
rubber band wound up and
under constant stress to be a
help. A small electromagnet
energized by a small dry cell,
the current of which is re-
leased by means of the relay,
releases the rubber band mo-
tor by means of a ratchet. The
advantage here is that of
weight. The electromagnet
used in the release of the mo-
tor requires only a single dry
cell, while the electric motor
requires a battery (two or more cells). Alsc the
rubber band motor is much lighter than the elec-
tric motor. Both in the case of the electric motor
and the rubber band motor, operation through a
small train of brass gears is usually had for pur-
poses of speed and power.

Of course, if one wishes to bring a model
sailing ship, a power motor boat or a model gas
driven racing car under control. the factor of
weight does not need to be so carefully con-
sidered as in the case of the model airplane.
Efficiency and reliability is to a certain extent
decreased when excessive attenticn must be paid
to weight reduction.

Relays are divided into polarized and non-
polarized, the difference being pictured in Fig. 1.
It will be noticed that the non-polarized relay
comprises only a simple magnet that is a coil of
fine copper wire wound around a soft iron core.
As the current from the radio receiver flows
through this coil, a weak magnetic field is set
up by the electromagnet, and this pulls the ar-
mature down; the armnature makes contact clos-
ing a local circuit and permitting electric current
to flow. The armature will remain down as long

|
|

Diagram showing position of polarized or non-
polarized relay in the radio circuit.

- A}
Non-polarized relay. The coiled spring brings
the armature back to ncrmal after each impulse.

as current hap-
pens to be flowing
through the coil.
Immediately this
current ceases
to flow, the mag-
netic field col-
lapses and a
small, delicate
spring pulls the
armature back to
its normal posi-
tion to await an-
other impulse.
There is nothing
permanently mag-
netic about the
non-polarized type
of radio relay.
The polarized
relay, on the oth-
er hand, utilizes a
permanent mag-
net, usually of the
horseshoe type.
Thus the arma-
ture is at all times
in a magnetic
field. What moves
the armature is
the electromagnet
which receives the
radio signal cur-
rent, the latter
setting up a mag-
netic field which
interacts in such a
way with the mag-
netic of the horse-
shoe magnetic as
to make the ar-
mature carrying the contact shift its position,
thereby closing the local energy circuit.
Although heavier because of the horseshoe
magnet, the polarized relay is the most reliable
of the two types. Of course, in making such re-
lays in the home workshop, every effort must
be made to reduce over-all weight to a minimum.
This means that aluminum should be used in
place of brass and that light soldering often saves
weight over the use of brass or steel machine
screws. For airplane use, these relays are not
often permitted to exceed 2 ounces in weight.

Separate Functions Call for Separate Controls

Due to technical difficulties in radio control it
is not possible to introduce too many functions
with a single radio transmitter and receiver. Bet-
ter control systems usually employ two inde-
pendent radio transmitters and two radio re-
ceivers. Of course, if control is simply a matter
of starting and stopping, then a single transmit-
ting channel is quite sufficient. Walter and Wil-
liam Good of Kalamazoo, Michigan, use a double
channel for model airplane maneuvering. Two
channel operation with a gas-powered model air-
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plane permits three-dimensional operation.

The simple wiring diagram used by the Good
boys in their receiver (using polarized relay) is
illustrated in Fig. 13. The relay in turn operates
a rubber band motor through an electromagneti-
cally controlled escapement mechanism.

In the Good brothers’ plane, the control units
(elevator and rudder) had three main positions,
left, neutral, and right. Then there were two
intermediary positions, or five in all. It will be
perfectly obvious that once a position has been
reached and passed, there is no turning back.
The ,whole cycle has to be repeated before this
position can be reached again. However, this
is not so much of a drawback as one might con-
sider, inasmuch as the positions may be reached
and passed very quickly. For each dash trans-
mitted, there is a corresponding position on the
wheels, and these may be passed through in a
few seconds. The response is quick and sure.

It is to be pointed out that such a plane must
have two escapement units (}2 ounce each), one
for the rudder and one for the elevator.

Té make sure that they will know the exact
position of both the rudder and the elevator
controls at all times, the Good brothers employ
a five-point switch on the ground, each point
corresponding to a position of the mechanism
in the air. Each time a contact is made on one
of these points of the five-point switch, the cor-
rect function is carried out in the sky. Without
such a simple check, it's hard to contral.

Portable Di-Poles
for TV and FM

Here's how you can make a set of
adjustable di-pole antennas

By ARTHUR TRAUFFER

thoroughly portable and adjustable FM

and television di-pole antennas ever
developed. Both of these di-poles use common
“roll up” steel tape rules, and the tapes them-
selves serve as the di-pole elements. When using
the larger tapes, the elements or rules can be
pulled out to any desired length up to 6 ft., and
they will stay out until pressure on the release
buttons snaps them back into the cases. Since
the rules are calibrated in fractions of inches,
you can easily balance each element electrically,
that is, get both elements exactly the same
length. It makes little difference wkether the
di-pole elements consist of tubing, solid rod,
wire, or tape. The important thing is that the
elements be metallic, and both the same length.
For portable FM and television receivers, these
di-poles are ideal.

I IERE are just about the most compact,

The relay developed by the Good brothers is of
the polarized type, with a balanced armature
which is not, therefore, actuated by springs of
any kind. It is estimated that the relay will give
a positive motion te its armature on the passage
of current estimated to be less than a milliwatt.
The little machine weighs two ounces and it is
quite capable, as experience shows, of operating
without disturbance from the engine. Relays used
for this purpose must be free from the vibration
set up by gasoline engines.

Those who do not have a license to operate
radio transmitters are warned to consult the
proper authorities. Seek out the assistance of a
nearby radio “ham,” who would have the au-
thority, the skill and operational knowledge.

Escapement and Rubber Band Motor

Reference to the article in the October issue
will aquaint the reader with the basic principle
of the escapement and rubber band motor. The
rubber band motor is wound up before a ship
takes off and the shaft upon which the rubber
bands are mounted and to which they supply
torque is provided with a small notched control
disc, an electromagnetically operated pall engag-
ing one of the notches on the control disc. This
pall or dog is lifted by electromagnets when it
becomes energized, due to the reception of a
radio impulse. Of course, when the pall is lifted,
the rubber bands tend to untwist and thereby
supply a small amount of power to turn a rudder
or “supe” up the engine.

With the larger di-pole, the ele-
ments are self supporting up to 36
in., but beyond this, it is necessary
to support the elements with string
or other means. The smaller di-pole
was intended for use with frequen-

* cies from 100-megacycles and up.
The elements can be drawn out ta

.an‘f e

ST M

The large and small di-poles photographed together
to give size comparison.
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MATERIALS LIST — PORTABLE DI-POLE ANTENNAS

Large Antenna

2—6 ft. Walsco metal-encased steel tape rules—about 45¢ each in all dime stores.
l—Length of 1”x%4”x12” Polystyrene strip—about 40c in radio stores. Sold only

in 12”7 length. Lucite or Plexiglas can be used.
2—ICA Bakelite binding posts, about 12¢ each.

2-Flathead tubular rivets. Brass or copper about %s” long. Sold in auto stores,

or can be had in auto repair shops.

1—2"x3” piece of sheet metal for angle-brackets. Brass or steel about !3g” thick.

Small Antenna

2—"Little Pal” 3 {t. Walsco metal-encased steel tape rules. 20c each in dime stores.
Polystyrene strip listed above can be used if desired, or buy a 12" strip 34”x%e”

for about 30c.

2—Roundhead machine screws with hex. nuts, 6-32 34” long.
Note: Polyethylene ribbon twin-lead for above antennas can be any length within
reason. 300 ohm twin-lead sells for about 3¢ per foot. Prices listed above are ap-

proximate.

INSULATOR
BASE

LARGER ANTENNA

;
e

-
P Afl?

32 HOLE FOR
TAPE MOUNTING
SCREW

JT 53 HOLE FORANTENNA
MOUNTING SCREW

POLYSTYRENE, LUCITE, PLEXIGLAS, OR
BAKELITE 2'THICK

INSULATED BASE - SMALLER ANTENNA

;

36 in. and they are self supporting up to 24 in. As the Jop \
smaller steel tape rules contain no mechanism for locking VIE

the tapes when extended, it is necessary to push a small
wedge between the tape and the opening in the case after
the tapes are extended (wooden matches will do).

For the larger di-pole, mount the tapes on brackets with
two bends in them in order to hold tapes out far enough
so you can get at one of the tape-release-buttons with your
finger. Use any good insulating material, Polystyrene, Lucite,
Plexiglas, or Bakelite, for the insulator base, remembering
that strength is perhaps more important than dielectric quali-
ties because center of di-pole is at a low voltage node. A
binding post and a small flat-head tubular copper or brass

rivet hold each
bracket securely to
the insulator base.
Binding posts make
electrical contact
with the tapes
through the brackets

When attached to the
rear of the radio-phono-
combination console,
the antenna is almost
hidden, the elements
are easily adjusted for
length, and the ele-
ments can be made to
disappear when the
cabinet must be
moved.

TWIN-LEAD

300-0HM —>»

FRONT VIEW

A & el ]
LOCK WASHER
HEX. NUTS

6-32 R.H, BRASS
ABOUT 2'LONG

ASSEMBLY - SMALLER ANTENNA

‘A. —
. Bl
— ° °
A4 AN S

SMALL INSULATED BRACKETS MOUNTED AT A"
ON CABINET WOULD PREVENT SAG IN THE TAPES
WHEN EXTENDED

which are soldered to
cases of tapes. A 300
ohm ribbon lead-in
is used to connect di-
pole to antenna input
of receiver. After
holes are drilled in
the bases, di-pole can
be mounted on rear of
receiver, on the wall,
or onto a stake which
has been driven into
the ground. Wood-
screws or machine-
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Leit, front view of larger di-pole; right, rear view. Center, the large di-pole on the wall of the author’s den.
The elements are pulled out to 24 in. for the high end of the 88.108 megacycle FM band.

screws are used depending on where you mount
the di-pole.

In constructing the smaller di-pole, since there
are no tape-release-buttons on these small tapes,
it is not necessary to mount the tapes on brack-
ets; tapes are simply attached to insulator base
with two round-head brass machine-screws, lock
washers, and nuts. Then solder 300 ohm ribbon
lead-in directly to tape cases as shown. After
tapes have been drawn out to the desired length,
lock them in position by pushing a match into
the opening of each tape case. Tapes will snap
back into cases again when matches are pulled
out. Both the larger and the smaller tapes used
by the writer are made by a well-known firm
and they are sold in all dime stores.

5"MOUNTING

32 HOLES ~.
Ll o\ £'woLEs O | wowe
| i ©* For T for
| 5| OcoINDING POST | »© | RIVEY
i N4 N

- i) | 5 '" —

3 — -

% POLYSTYRENE. LUCITE,
PLEXIGLAS, 0R BAKELITE

INSULATED BASE

BOTH BRACKETS
BENT LIKE THIS

BRACKETS - MAKE TWO
LARGER ANTENNA

Polystyrene Tubing Insulates Chokes
e To protect the

YSTYRENE
metal ends of an  "iaie RF CHOKE
RF choke fromac- ) [0
cidental contacts o —— 4

- - OF COIL DOPE
in a crowded radio LENGINWISE WERE

chassis saw a

lengthwise slot on one side of a length of poly-
styrene tubing, and slip it over the RF choke.
For straight-wound chokes, Y2 in. OD tubing is
about right, but for pie-wound chokes use larger
tubing. Coil-dope or speaker-cement applied to
wire leads where they enter tubing keeps tubing
from slipping off choke. Or, heat the ends of the
tubing and pinch them shut.—ARTHUR TRAUFFER.

Improvised Rheostat from Pencil Lead

e A rheostat for

PENCIL CARBON \
experimental
work can be

quickly made —)L [
with the car- |0 /) f_/
bon stick re- 0 o .

moved from a

lead pencil.The siieve ~ PEtC ) canmon
resistance of a & | ﬁ
full length pen- ‘

cil varies from @ ‘ wine

six to forty
ohms, depending on the grade, a soft lead having
a lower resistance than a hard lead.

The rheostat can be constructed as shown in
Fig. 1. A number of turns of wire are wrapped
around the carbon shaft (these may be sol-
dered together if current used is not sufficient
to melt solder), and the other end connected
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to terminal as shown. Small sleeves may be
substituted if desired. Either sleeves or wire
coils are movable. Since the spacing between
sleeves determines the resistance between each
two points, such spacing may be varied to meet
requirements. Fig. 2 shows another method that
may be employed to obtain variable resistance.
Sliding sleeve on carbon rod varies resistance.

Miniature
POWER
SUPPLY

By T. A. BLANCHARD

OT so many years ago, when all-electric
N radios were the latest thing, ambitious
manufacturers placed on the market a
host of B Eliminators which permitted owners of
battery sets to operate from the power line. Some
of these units were A & B Eliminators—and all

Multiple Rods

If several carbon rods are used in series or
multiple, or both, any desired combination of
resistance values may be obtained. Carbons
should preferably be mounted on small brack-
ets; this adds to the appearance, dissipates heat
more readily and affords protection against
breakage.—WESLEY J. REDEIR.

of them weighed anywhere from 15 to 40 pounds!

Radio, however, has made a lot of progress
since the 20’s. In the accompanying photos you see
a power pack that does all the things that many
bulky units did in days past, with but a frac-
tion of the components and about one-thousandth

the weight. The unit to be described sets in the
palm of your hand and its

weight is measured in ounces!

B+ Heart of this Lilliputian pow-

90 er unit is its selenium disc rec-

8§-100 250 OHM, 10 WATT
MA. RESISTOR

SELENIUM

RECTIFIER

% 05 MED,
+ (OPTIONAL)

HSV.AC, [F-~-4

ELECTROLYTIC
CONDENSERS

tifier. While selenium rectifiers
are not new, it was not until
the war that they came into
their own in this country. Be-
fore then, we were content to
use copper oxide units for the
most part, even though seleni-
um units had a number of
advantages. Chief reason for
our abstaining from selenium

TUBELESS MINIATURE RADIO
POWER SUPPLY

was cost. In Europe, selenium
units had been in use for years,
but in America it took a war

—
SET THIS SLIDE
PER TEXT
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LIST OF MATERIALS
1 small metal chassis (see text)
1 3-post terminal strip
1 85 or 160 M.A. selenium rectifier
mid., 150 volt electrolytic condenser
1 50 or 80 mid., 25 volt electrolytic condenser
1 250 ohm, 10 watt adjustable resistor
1 1500 ohm, 10 watt adjustable resistor
1 length of fixture cord and plug
1 .05 mtd., 600 volt paper condenser for use when line
noises are to be kept at a minimum
Miscellaneous hardware

to put them on a mass production basiz. Today,
selenium rectifiers are cheap, and in wide use in
post-war products. In fact, this rectifier has
achieved a paradoxical effect in radio manufac-
turing. Engineers are developing miniature bat-
tery receivers, but these sets will never operate
off cells. The circuit design is the same as used
in the compact personal sets made prior to the
war, including the miniature battery tubes. How-
ever, built into the set is a selenium rectifier to
supply both D.C. low voltage to the tube fila-

ments, as well as 90 volts D.C. to the plate circuit.

This nove! use of battery type tubes on an A.C.
radio has several distinct advantages. First, the
set plays the instant the set is turned cn. There
is no warm-up period. Secondly, the small bat-
tery tubes do not emit a lot of heat as do other
tubes. And being small, these tubes occupy little
floor space on a chassis. Other components can be

reduced in size or mounted more closely since
high ambient temperatures are minimized.

The power unit described here is practically
identical to those used, or to be used, in commer-
cial sets just described. It has been assembled on
a small metal chassis (214x3x11% inches) to make
a convenient unit for the radio experimenter. The
parts have been held to a minimum so as to make
for the simplest and most efficient type unit. You
can follow our design, or assemble the power unit
on a chassis, or in a battery set. So long as the
wiring plans are followed faithfully, there is no
reason to bore you with trivial mechanical details.

The half-wave selenium rectifier used here is
rated from 85-100 milliamperes output and costs
about $1.50. Unlike a tube, it won't break and
will last for years. The other essential units con-
sist of two adjustable 10 watt resistors, and two
electrolytic condensers.

By employing adjustable resistors, we have
eliminated two extra resistors of similar size from
the circuit. The circuit as shown employs a 75

250,10 WA‘TTS

SELENIUM
3 WAVE
RECTIFIER

TO 1S V.

-

L SCHEMATIC - TUBELESS POWER UNIT

ohm limiting resistor after the rectifier, followed
by a 175 ohm resistive filter between the 20 mfd.
electrolytic condenser sections. Using a single
250 ohm resistor with adjustable band, we set this
band, using a ohmmeter, to give us a 75 ohm tap
near one end. The band is then screwed up tight.
If you don’t have a meter for the purpose, your
parts dealer can measure this resistance.

The load resistor has a value of 1500 chms and
likewise takes the place of two fixed resistors
(1200 and 300 ohms). However, unless this power
pack is to be used to furnish filament voltage to a
string of 4 or 5 miniature tubes, the band is not
preset with an ohmmeter to give a 300 ohm tap.

Tubes obtaining their “A” power from this
pack must be wired in series, and must be of the
low current type (50 milliamperes, or .05 amps.).
Anywhere from one to five tubes may work off
this single unit, but for less than five tubes the
adjustable tap must be moved closer to the
ground (See A— B— in the drawing).

Brackets are furnished with the resistors so
that they may be conveniently mounted. The
selenium rectifier stack has an eyelet opebing
through the center so that it may be mounted
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with one or two homemade brackets and fasten-
ing with a brass screw. Caution—when using
a selenium rectifier be sure that the fins are
not shorted together or touching the chassis or
any other wires or components in the circuit.

Parts are mounted according to the general
arrangement we have used, with rectifier and
resistors on top of chassis and electrolytic con-
densers underneath. Some heat will be given oft
by resistors and rectifier, which is natural. How-
ever, if this power pack is used to furnish only B
battery supply (90 volts), you may eliminate the
1500 ohm resistor entirely, and use a 1 watt, 1,000
ohm midget resistor in place of the 250 ohm unit.
In the latter case, one 20 mfd. section of the
electrolytic condenser connects between the plus
side of the rectifier and the new resistor instead
of going to the tap as in the conventional hook-up.

A 3-post terminal strip was mounted at one end
of the chassis for easy connection of set to power
unit. Lefthand terminal is A—B—, center ter-
minal is A plus and righthand terminal is B plus.
Cord extends through rubber grommet in rear of
chassis for plugging into 115 volt A.C. outlet.

Following tube data available from manufac-
turers, many battery sets can be converted to use
the newer miniature tubes. Sets now using such
tubes must be rewired to place all tubes in series.
Such rewiring of the tube filaments should be
attempted only when proper test equipment and
experienced workers are available.

Under actual operating conditions, if, upon
testing, it is found that this supply is deliver-
ing more than 90 volts install an extra clamp on
the 1500 ohm resistor and move this tap slowly
toward the ground end until 90 volts are meas-
ured on the testmeter. Be sure to turn the
power off when changing this tap.

The radio experimenter may affix extra clamps
near the upper end of the 1500 ohm resistor to
provide 45 and 22 volts in addition to 90 volts.

Determining the position for filament tap: Set
slide as far toward A—B— end of resistor as pos-
sible. Connect set to power unit and plug-in.
With a. good quality voltmeter across A+ and
A—B— terminals, slowly move slide upward,
watching meter. At 1.4 volt reading, lock the
adjustable tap if set is one tube, or 2.8 volt for
2-tubes, 4.5 volt for 3-tubes, 5.6 volt for 4-tubes,
and 7 or 7.5 volt for 5-tubes. Voltage reading
must be made with tubes connected.

Many battery sets now on the market use 90
volts for the “B” supply and 9 volts for the “A”
supply. This unit will make an excellent battery
eliminator for such units provided the tubes used
in the set do not draw more than 50 milliamperes.
The “A” tap is then adjusted to 9 volts.

Besides making a good battery eliminator for
certain types of battery operated receivers this
unit can be of great use to the experimenter as
a source of “A” and “B” power for one and two
tube sets. A ground wire must not be used
with any unit using this power supply because
one side of the AC line is connected to the A—
B— terminal which is connected to the chassis.

“
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Handy Reel for Solder

® Small household
packages of solder
that are not regularly
supplied on a reel can
be transferred onto a
handy dispenser and
holder by coiling
them on a used adhe-
sive tape reel as
shown in the drawing.
This does away with
much of the direct
contact with the sol-
der and any escaped flux. Cut a hole at the side
of the can for uncoiling the solder. A wedge-
shaped notch at the side of the hole will lock the
solder from receding back into the can.

Keeping Wire Solder Handy

e By supporting the spool of wire solder by
wire hangers beneath the top of your metal work-
ing bench, and running the end through a hole

SCREW TO UNDER
SIDE OF BENCH

=)

STIFF WIRE
HANGER

in the bench, you will have solder always within
handy reach. A bend in the end of the wire will
prevent its slipping through the bench.

Soldering Flux in a Spool
e Soldering flux, in

" CORK
paste form, can be
- kept inside of the
~ PASTE 3
oy hole in the spool on

which the wire solder
is wound. Tightly
close one end of the
spool with a wooden
plug and insert a
small cork in the
other end. Time and
space can be saved
by this arrangement,
and the flux and solder wire are always together.
105 North Street Jack BRyanT
Coral Grove, O.

ay
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RECORD PLAYER

Home Built

A record player is a real ad-
dition to any home. Here
are the instructions for build-
ing an attractive, high fidelity
player for your home

By HAROLD P. STRAND

most people in hearing their fa

vorite musical selections or other
form of entertainment anytime they
feel in the mood. It is especially nice
if the recordings have a good rich
tone like the expensive machines on
the market. One that compares fa-
vorably with any of them can be
built in the home workshop at mod-
erate cast by the home mechanic
who has had some experience in
electricity or radio and can do sim-
ple woodworking. Then, too, there
is nothing like the satisfaction in

THERE is considerable pleasure to

Fig. 2. The motor is simply fitted in the panel! by

cutting a hole large enough to clear the motor and

using three short machine screws for attachment, A
friction wheel drives the turntable.

being able to say that you built it yourself.

The one illustrated and described does not in-
corporate an automatic record changer, but by
using a cabinet which provides an increased
height in the upper compartment, it is possible to
add such a device which can be operated through
the same amplifier and speaker shown. This will
add somewhat to the cost, but may be worth it to
some people.

Fig. 1. Ita cbnvenient height makes this rhonograph very handvy

to operate from ar arm chair.

The main units, which have to ke purchased,
are a pick-up arm of the crystal variety, a motor
and 9 inch turntable, and a good permanent. mag-
net type of & inch speaker. The amplifier is built
in the shop from the parts list supplied. The
cabinet originally was a low priced record caki-
net, which is commonly sold in most department
and furniture stores today. This was rebuilt to
suit our needs as shown in the photos and draw-
ings. After doing the work outlined on the cabi-
net, it was refinished in a rich antique ivaory.

Figure 1 shows the completed player in use.
Figure 2 shows the start of the job, with the mo-
tor being fitted in its panel and secured with 3

T GROUNDED
e “Q\wmz N

PICK-UP
(PSR GRID CaP
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CABLE 3! O v
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L e 3;.‘1’1‘350 panel, consult the drawing, which gives dimen-
_ 23 CABLE TO sions and proper location for the turntable, arm,
5 Ny al & DIA.HOLE ‘ﬁgﬂ'”m“ and controls. These measurements are important
H stswncn o 83 SWICH GROUND in order to be able to get the sliding unit to fit in
“'i){ ] || SRERE the available space in the cabinet, and also to
B provide space enough to take records up to 12

BOX inches in diameter.
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Fig. 4. The motor, turntable and pick-up arm have
been fitted in place on the finished panel, See the
drawing for proper location of the arm.

short machine screws, washers and nuts. The
exact size of panel isn't too important at this time,
as it will be cut down to fit the top of the shallow
box, which houses the motor. This panel should
be clear grain birch plywood #;4 inch thick and
around 17 x 15 inches or so. After all fitting has
heen done, the top surface is finished in walnut.
The motor can be purchased for around 4 to 6
dollars, which includes the turntable. It should
be rubber mounted, to minimize noise of opera-
tion. A friction wheel bears on the inside surface
of the turntable rim; this wheel is shown being
touched by the finger in Fig. 2.

Before doing any cutting or drilling on the

Finishing of the panel can be best accomplished
be removing the motor after it has been fitted in
place and completing the finishing on the panel
before replacing it. Apply a coat of walnut stain
after the surface has been well sanded and allow
this to dry about ten minutes. Rub off all sur-
plus stain with a clean cloth so the grain will be
visible. Set this aside until thoroughly dry. Then
apply a coat of thin shellac as a sealer. After
drying again, apply two coats of good varnish,
allowing enough time between coats for drying,
and sanding the first coat lightly before applying
the second. After 48 hours, the second coat is
rubbed to a rich semi-gloss with pumice and wa-
ter, using a block of felt as a rubbing block.
Take care not to rub through the varnish, stop-
ping frequently to rub off the surface with a dry
cloth, so as to check on the progress of the rub-
bing. Upon completion, a brisk rubbing with a*

LIST OF MATERIALS

l—power transformer. 600 v. 50 ma., 5 v. 2 amp., 6.3 v.
2.5 amp,

1—8” permanent magnet speaker, Jensen, Magnavox or
other standard make.

1—30 henry choke, 75 to 80 ma.

l—motor and turntable about 9”7 diameter or larger.

1—crystal pick-up arm.

1—universal output transformer.

3-8 pin sockets.

1—5Y3 tube.

1—6F6 tube.

1—6CS or 6F5 tube (depending on volume desired),

1—500,000 ohm volume control.

1—S.P. toggle switch for panel mounting.

1—12 mid. electrolytic capacitor 450 volt.

1—20 mid. electrolytic capacitor 450 volt.

1— 5 mid. electrolytic capacitor 50 volt.

1— 8 mid. electrolytic capacitor 450 volt.

1—25 mid. electrolytic capacitor S50 volt.

1—.05 paper capacitor 400 volt,

1—.1 paper capacitor 400 volt,

1—500 ohm 5 watt resistor.

1—2500 ohm 1 watt resistor.

1—10,000 ohm 1 watt resistor.

1—50,000 ohm 1 watt resistor.

1—500,000 ohm 1 watt resistor.

l—chassis 1212”x415”x2”, heavy sheet steel,

30” single-conductor shielded cable, about #18 or 20.

30” two-conductor shielded cable, #18.

0Odd lengths of stranded 718 and 20 insulated wire for
connections.

l—cabinet made or purchased to suit taste,

NOTE—

Speaker used by author was Jensen No. ST 569 sells
for under $5.00, or about $4.50.

Motor-turntable unit used was, Ballentine Phone Drive,
Russell Elec. Co., Chicago, Ill. Lists for around $7.00
complete.

Pick-up arm used was, Astatic-D 9 with a L-26-A car-
tridge. Lists at $4.95.

Most of the other small parts were taken from old
radios, tested and then used. Cabinet cost was $8.95.
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soft dry cloth should produce a good professional
finish. Keep the felt wet at all times and use
only a very fine pumice powder sprinkled lightly

aver the felt surface.

The motcr is then replaced on the panel and

this part is set aside to
build the amplifier. Fig-
ure 4 shows the comple-
tion of the first stage of
the job. In this photo
holes for the controls are
shown drilled side by
side. However, later ex-
perience showed that
this caused a slight hum,
due to the switch; mov-
ing the switch to the op-
posite side, as shown in
the drawing, reduced the
hum. So in the final as-
sembly another hole was
drilled, for the new
switch location.

Briefly the amplifier
consists of a 5Y3 rectifier
tube, with a 30 henry
choke and two electro-
lytic capacitors consti-
tuting the filtering cir-
cuit. Power is taken
from a standard power
transformer as shown in
the schematic diagram.
The input from the pick-
up is fed into the grid of
a 6C5 triode, with a 500,-
000 ohm volume control
in the circuit. If greater
volume is desired a 6F5
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high-mu triode can be substi-
tuted for the 6C5 by adding
the socket connections given in
the separate diagram. In fact
it would be a good idea to add
these connections anyhow, so
either tube could be used in
the socket. When using the
6C5 merely leave the shielded
cable with the grid clip off, us-
ing it only with the 6F5. The
6F6 pentode is resistance cou-
pled to first tube with the re-
sistors and capacitors shown.
The output from the plate of
the 6F6 is carried to the pri-
mary of the output or speaker
transformer and the other con-
nections indicated complete
the circuit. A .05 capacitor is
connected across the trans-
former primary on the plate
side and ground. This serves
to suppress the higher fre-
quencies or higher tones and
improve the bass. This unit is

largely responsible for good bass quality.
The 12'%x41%x2 inch chassis can be purchased
or bent up from some heavy sheet steel stock.

Any ready made chassis that fits your cabinet

Fig. 5.

space will do. Parts values shown in the list may

o b R

Top view of the completed amplifier unit.

Fig. 6. Here's a view of the underside of the unit, showing the inside wiring
and placement of the various parts.
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vary as much as 25% without affecting operation.
In wiring make all connections as short and direct
as possible. Avoid running grid and plate leads
together or crossing them up with leads carrying
filament current. Remember that the grid is most
sensitive to any foreign power source, and must
be kept away from other wiring and often
shielded to avoid hum and squeals. Solder all
connections, using rosen-cored solder rather than
paste and ordinary solder. Wiring passing
through the chassis should be protected with
rubber grommets or composition bushings. The
line cord is a length of two-conductor No. 18 rub-
ber cord. The toggle switch is cut in on one side
of line as indicated in the diagram and serves to
open or close the line to both the amplifier and
the motor. A single conductor shielded cable is
used to supply the volume control and pick-up
crystal as detailed in one of the drawings. The
insulated wire in the cable connects the grid of
the 6C5 tube with the center terminal of the vol-
ume control. The metal shielding serves as the
grounded conductor as shown. Another shielded
cable containing two wires is used for supplying
the motor. The two wires connect to the motor
winding and the shield is used to ground the
motor frame. A short jumper soldered to the
shielding at the chassis end connects to the latter
to complete the grounded circuit. At the pick-up,
one of its wires will usually be found grounded
to the cartridge surface and the other is insu-
lated. Be sure to connect this unit as shown in
the drawing or touching the arm with the hand
will cause an annoying hum. The wiring going
from the amplifier to the top unit should be made
long enough so the drawer can be pulled in and
out with enough slack wire.

A view of the completed amplifier is shown in
Fig. 5. The power transformer is at the left and
next to it, the 5¥3. The choke is next in line to
the right and next to this is the 6F6. The 6C5 is
at the extreme right, so the leads from the vol-
ume control connecting to this tube will be short.
The line cord comes out the opposite end of the

72 BOXES ~g00 SHEETS
wid PAPER CO \“?%EST[R,PA.,U.S.R.

—

Fig. 7.
amplifier units are then fitted together in this temporary set-up.

The speaker is mounted in corrugated carton.

Fig. 7A. The finished cabinet, with all the player
components instailed, makes an attrcctive addition
to any living room.

chassis. Holes in the chassis were drilled for
ventilation. The three wire groups shown at the
front side are from left to right respectively,
motor leads, switch leads and speaker leads. In
Fig. 6, an underside view of the amplifier wir-
irg is shown. In connecting electrolytic capaci-
tors, be sure to abserve the polarity markings.
Before turning on any power make a thorough
check with the diagram and have the speaker
and all connections completed.

The first test of the
record player is made
with a temporary set-up
as shown in Fig. 7. The
speaker is mounted in a
section cut from a cor-
rugated cartor. and con-
nections are twisted up
and taped. Turn on the
power and wait a few
seconds. If everything is
all right, touching the
needle with the finger
should produce a loud
click in the speaker. If
no sound can be heard,
shut off the power and
look for an open circuit
or an errcr in wiring the
circuit. Some adjust-

The motor and the
ment may have to be
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made to get perfect reception, especially experi-
menting with the taps on the output transformer.
Tone should be rich and full and be controlled in
volume from a whisper to volume enough to fill
a dance hall if desired. There should be little or
no hum. Grounding motor and speaker frames
to chassis should overcome any tendency to hum.
Keep volume control away from all other wiring.
Buzzing and vibration noises from the speaker
are usually due to loose mounting or loose edges
close to the speaker, or possibly an improperly
centered cone,

If all tests prove satisfactory, the next step is
to obtain (or make) a cabinet. The author found
that an inexpensive record cabinet purchased in
a local store could be made over into an excel-
lent player cabinet, and the result can be seen in
the following photos and Fig. 1. Figure 8 shows
the cabinet as purchased with its original walnut
finish. The slats on both sides were removed
and plywood panels fitted in their place. The
top of the panel was fitted in the groove in the
top rail originally used to hold the top ends of
the slats. Support for the sides was furnished
by gluing and screwing strips down the sides of
the corner posts for the panel to rest against.
Hot glue was used to hold the panels in place,
using suitable clamps.

Figure 9 shows the cabinet with the new
panels and front grill in place; the surface is
being sanded. The grill is constructed by taking
some % inch stock, making two frames of dif-
ferent sizes and then fitting one back of the
other, to give a two-step effect. The vertical
grill bars are made by taking some 1 inch dowel
rods and slitting them lengthwise to get half
round stock. These are placed as shown and
held with glue and brads or short small dowels
inserted in the inner frame as it is put together.

The finish selected was antique ivory, which
is done by first applying a coat of flat ivory over
the well sanded surfaces. Follow this with two
coats of light ivory enamel. After thorough
drying, take some burnt umber, diluted in tur-
pentine, and dip a rag in the mixture. Taking
one side at a time or a small section, smear the
surface with the umber. A small brush may
also be necessary to get in the corners. Before
this has had time to dry, take a clean rag,
dampen with turpentine and wipe most of it
off, rubbing lightly and with the grain in full
even strokes. Traces are left heie and there,
especially in the corners and lightly on the sur-
face, which should look like light grain markings.
If skillfully done a beautifully rich finish will re-
sult with a semi-gloss sheen that you will find is
very pleasing.

Installing the parts in the cabinet should pre-
sent no difficulties. The speaker is mounted on
a piece of 12 inch insulating board (Celotex or
similar material), with a carefully cut out hole in
the centre. Use machine screws and nuts and
washers to hold the speaker to the baffle board
and wood screws to secure the latter to back side
of the grille molding, after first gluing in the gold
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Fig. 8. An inexpensive record cabinet,
purchased in a local furniture store,
furnished the base for our record player
cabinel.

Fig. 8. The slats at both sides of the original cabinet have been re-

placed with 3/16 inch panels. Here they are skown being sanded.

The qrill, of 12 inch stock, and the moldings have been installed in
the iront of the cabinet.
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of the top compartment
has been closed with a
piece of plywood, but
the . o wer chamber is
best left open for the
finest tone.

The drawings and Fig.
11 show how the sliding
drawer is built and fitted
into the top compart-
ment. It should be care-
fully done so it will slide
smocthly. A stop fitted
inside prevents the
drawer from being
pulled out too far.

Fig. 10. After the cabinet was fin-
ished in antique ivory, the parts
were installed. Here we have a
beck view showing how the speaker
ar.d amplifier were mounted in the
one-time record cabinet.

cloth. It is well to glue strips of
felt to the baffle around its four
sides so it does not make direct
contact with the wooden molding.
Also, line the entire inside sur-
face of speaker chamber with in-
sulating board or corrugated card-
board for improved tone.

In Fig. 19, a view of the back

of the cabinet is given to show :iq- ;l- 'f_‘:: dm_°'°"'“:‘;'l‘b‘°':'m ““;: A view of the com-
H 1Y as een litte in a shallow ox bui. - . .
the speaker in position and loca- Into the form of a sliding drawer in the pleted job is shown in

tion of the amplifier. The back top compartment. Fig. 7-A.
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LIST OF PARTS FOR TUNER

l—chassis, about 12”x4”x13” (tor
space in drawer pictured)

1—7 pin socket to {it 6F7

1—6F7 tube

l—anienna coil, air core, shieldcd for
standard broadcast band

1 R.F. coil, air core, shielded

l1—2-gang tuning condenser, absut
000365 mid. or to suit coils selected

l—filament transformer, 115 volts to 6.3
volts

l—dial for standard broadcast with ca-
ble and dial lamp

1—~IN34 fixed midget crystal detector

1—100,000 ohm potentiometer with knob

1—S.P. toggle switch

1—S.P. D.T. toggle switch

Resistors

1-~500 ohm, 1 watt
12500 ohm, 5 watt
1--500.000 ohm, 1 watt
1-—-100,000 ohm, 1 watt
1--100.C00 ohm, 1/; watt

Capacitors

1— .1 600 volt
1—.01 600 volt
1—.05 600 volt
1— .006 mica
1-—.0025 mica
1-~.0002 mica

Wire

No. 18 stranded with light rubber and
cotten insulation Shielded wire, 1
conductor, about 3 - 4 feet required.

Misc. Materials—screws, bolts and nuts,
clip terminal for grid cap, so'der, etc.

Fig. 1. Completed radio-phonograph combination housed in a recon-
veried old radio cabinet.

Phonograph-Radio
Combination

How to add a radio and automatic record
changer to your home-built record player

8y HAROLD P. STRAND

UITE a number of you probably have
Q record players which you would like to

see housed in a niodern or period cabinet
with a radio. Of course, an automatic changer
would be a must 1o complete this combination.
This article will explain how to make this
change. The author has built five of these
phonograpns in cne form or another to date. but
the one_picture: i1. Fig. I hzs been the best of
them all. it uses the same amplifier and Jensen
speaker described in detail in the preceding
article. But the cabinet was made over from an

old Silver Marshall highboy
radio. This provides the necessary
extra room for the record changer
and radio.

The tall legs were cut off at
the top ball turning, so it wou’ 1
set low on the floor. The original
walnut veneer wood front, which
had sliding doors, was simply re-
built into the modern front
shown. By sawing door stock to
size and gluing it carefully, the
four-panel matched veneer
drawer front was made. Dimen-
sions given allow use of a changer
requiring not over 6 in. total height, of which
there are several on the market. This drawer oper-
ates similarly to that in the cabinet which was
described in the preceding article, except that it
featured the use of small ball bearings as shown
in drawing. These bearings are the type used
in small electric motors and other machinery
and cause drawer to roll in and out with smooth-
ness and ease. A 3g in. square brass rod, at-
tached to each side of drawer, operates on
the kall bearings. The top pair of kearings
at each side tcke the d own ward weight
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Record player amplifier diagram.

of the drawer, while it is out, so there
is no sag or drop.

Changer is mounted on a plywood
panel fitted on top of drawer, much as
single record turntable was. Drawer
dimensions allow a 3-in. inside depth to
house changer machinery, and 6-in

clearance is provided above the panel.
Leads from pickup arm as well as the
motor leads are connected in the circuit
as they were in the first project. At the
left side, amplifier switches, changeover
switeh from radio to phono, and volume
control are provided. Amplifier is con-
nected as a separate unit so it can be
used for either radio or phonograph:
hence the separate switch. As this
might he left on all night unnoticed, a
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Radio-phono tuner diagram.

speaker as the phonograph, so as to get the
same rich tone. As space was limited to
about 5-in. in width beyond that required for
the phonograph, a simple yet efficient tuner
was designed for tlie job (Fig. 2). Note that
long, narrow space left for radio in the drawer
space was ntilized well. This tuner has only
one tube, but it produces the effect of threc
tubes. It features a 6F7 dual purpose tube,
which gives one stage of radio frequency and
one stage of audio frequency, as the tube con-
tains two separate sets of elements. A tiny
fixed crystal, 1N34, acts as the detector. When
signalg are fed into our amplifier, we have the
equivalent of a 6 tube radio!

The radio circuit diagram and method of
connecting it to the amplifier circuit is given
in the drawing. When doing wiring take care
to keep all line wiring or other source of ac
away from sensitive grid connections, to avoid
an objectionable hum. Use shielded cable where
indicated and ground shield at some point to
chassis. Radio and amplifier chassis are
grounded together as shown. Leads connect-
ing to panel controls, to motor, and to pickup,
are brought out through bored holes in back
of drawer tn terminal strips, mounted at back
of cabinet, where connections to the amplifier,
line and raflio can be conveniently made. Be
sure to make these leads long enough so the
drawer, can be pulled out for its full travel
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Top panel of radio has three controls, be-
sides the main dial. One is an on-and-off
switch, the second is the regenerative control,
and the third operates the dial to select the
stations. Unlike most regenerative circuits,
this one does not give off squeals and howls
as stations are approached, which is a very
desirable feature for this type of circuit.
The selectivity, however, is not too good, tun-
ing being quite broad. With no ground con-
nection and but a short antenna, it will
pick up all the local stations with excellent
volume and superb tone, which somewhat off-
sets its lack of selectivity. It is possible
though, to carefully adjust the tuning knob
and the regenerative knoh to separate most sta-
tions, unless they are broadcasting on close
wavelengths. Volume is controlled with either
or both the amplifier volume control and the
regenerative control.

“SLIP-ON™
PENCIL
ERASER

Tube-Tapper

e A combination tube-

»

N

| HEAT OVER FLAME  tapper and ultra-high

AND BEND frequency alignment tool

can be made easily by

! ‘-\POCKET any radio man, Take a

CLIP 7 in, length of Y} in. dia.

; polystyrene rod; heat

o or.e end over a flame;

:';DIAMETER make a 1 in. right-angle

POLYSTYRENE bend, and dip it in cold

ROD water. Cement a slip on

pencil eraser onto bent

end of rod. File screw-

driver edge on other end

of rod. Slip and tighten

d FILE A pocket pencil clip on,

SCREWDRIVER and your tool is finished.
EDGE —ARTHUR TRAUFFER.

Handy Soldering Iron Rest

e Here is a kink
that will be ap-
preciated by
many who con-
stantly use a sol-
dering iron. One
of the handiest
rests for the iron
can be made from
an ordinary cotter pin slipped over the shank.

The cotter pin used for this purpose should be
of the heavy variety and the legs should be cut
oft 72" or 34" and spread apart at an angle of 45°.
The shank of the iron should be a loose fit in the
eye of the cotter pin so that the latter can slip
around easily. The legs of the pin will then
always turn down when laying the iron aside,
providing a secure rest for the soldering iron.
Workers who are constantly using soldering irons
will find this kink a real time and worry saver.
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Nothing to tune, nothing to get out of order with peppy

little set ‘‘built-into’* surplus headset. Telephone dial

stop provides clip-on antenna. Phone shown came
from French liner ‘‘Normandie.”

surplus headphones, and these receivers and
their accesscry parts provide the experi-
menter with the essentials for making a sound-
powered ‘elephone, magnetic stethoscope. de-
tectophone, play-as-you-go radio, ete. Although
no larger than a hearing aid receiver, HS-30-F
units contain a powerful permanent magnet.
Simply by connecting tae phone cords together,
you can talk into one unit, and hear your voice
in the other. Sound waves cause the diaphragm
to vibrate; this cuts through the permanent mag-
netic field and creaies an E.M.F. cr voltage which
travels through cord to other receiver.
The earphones come attached to a spring-steel
headband. For some of these stunts, it is wise
to remove the phones from the headband, which

PLAY-AS-YOU-GO
RADIC
, PICTORIAL PLAN

YOU can have a lot of fun with type HS-30-F,

GROUND

CRYSTAL
HELD IN
FUSE CLIP

LUGS FITTED %)
WITH RUBBER
YOKE

ANTENNA CLIP
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Surplus Headphones

You can make a stethoscope, hearing aid, radio, and
host of other gadgets with a pair of army

HS-30-F phones!
By THOMAS A. BLANCHARD

Electronics Engineer

is done simply by hammering flat the flared ends
of the steel band, and slipping off the individual
phones. The swivel attached to the earpiece
provides a means for attaching a handle to a
single unit so that it may be used as a lorgnette
type receiver or mike. A set of phones rigged
up with handles makes an educational telephone
for youngsters. The same unit is used both for
talking and listening. Hook-up is shown in ac-
companying sketches.

The lorgnette handle is also convenient when
a phone is connected through the output trans-
former (often included with the headset) to the
radio set. It makes a dandy hearing aid for radio
reception. The hand-held phone is easy to make.
First, get a tea-strainer, cut off wire mesh basket,
then form two remaining pieces of wire to shape
shown in photo and sketch. Flatten ends with
a hammer and snap into the earphone swivel!

An interesting personal radio can be quickly
assembled from the original headset. While
the set cannot be tuned, it will bring in strong
local stations with excellent volume. Although
on the novel side, it has proven very practical
for late-evening listening without bothering

o
N CRYSTAL
GROUND Sl HEADSET
O °
ANTENNA  PLAY-AS-YOU-GO RADIO SCHEMATIC

Close-up of molded rubber yoke to which diode detector,
phone leads, antenna, and ground wires are attached.
All wiring for radio in clear sight!




Matching transformer supplied with
many HS-30-F miniature headphones.
This transformer has many other in-

g experi tali applications.

Right, Closeup of receiver elements
surrounding penny-sized disc in cen-
ter: (L), magnetic unit; (M), dia-
phragm; (N), earplug, and (O), in the
foreground, is the receiver cap.

others. Note that the HS-30-F
headset is fitted with a spring
shirt clip attached to molded rub-
ber yoke by means of two screws.
Remove this clip and insert a %
in. long 4-49 machine screw in the
top yoke hole, to secure a small
fuse clip, and one of the phone cord lugs.

Then
attach a soldering lug, and put remaining phone
lug with another screw into lower yoke hole.
The bottom pin connection on the surplus
crystal diode is a connector removed from an old

tube socket. This connector has a short length
of flexible wire solcered to lower yoke lug. At-
tached also to this lug is a length of wire pro-
vided with a spring test clip. This is the antenna.
Another piece of wire with similar clip is sol-
dered to the upper yoke terminal. This is the
ground connector. After all soldered connections
are complete, snap the crystal diode (surplus
type, GE1N48 or Sylvania 1N34) into fuse clip.
To use the radio, attach antenna clip to finger
stop on a phone dial, bell box, etc. A bed spring,
window screen or similar non-grounded metal
object may also be used as an aerial. In many
locations, you don’t have to attach the ground,
though a ground will always increase the volume.
The radio can be made selective to some extent
by using different objects as antennae. Similar
effects will be noted with grounds of various
degrees of efficiency. In certain instances the
phones will pick up FM broadcasts with no
ground or antenna connections being made.
Now, how would you like to rig up a real de-
tectophone? The transformer included with
most of the HS-30-F headsets is a very compact

RADIO EXPERIMENTER

HEADPHONE CORD
TRANSFORMER -

HOOK-UP FOR
DETECTOPHONE -
HEARING AID

OR ANNOUNCER

TO HS-30-F HEADSET
OR RADIO PHONO, JACK

Sur.lus telephone transmitter fit-
ted with handle becomes power-
ful detectophone and hearing
aid when used with earphones
and special transformer.

affair, designed to connect
into phone cord just below
molded rubber yoke. This
transformer is necessary
when headphones are used
for regular radio earphone
purposes. The transformer
also proves to be a very effi-
cient microphone trans-
former, thus making the de-
tectophone possible. When transformer cover is
removed, you can see four screw terminals. Two
are marked for the cord connection, the remain-
ing are marked headset. For all usual purposes,
headset would be connected to proper terminals.
However, as a detectophone, earphones go to
terminals marked, cord.

Next connect a single button surplus telephone
transmitter to remaining transformer terminals
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Keceiver is easily equipped

with this lorgnette handle fash-

ioned from a discarded tea
strainer.
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HS30 F PHONES

The identical phones and matching
tronsformers shown on this and pre-

ceding pages 130 ond 131. Fur-
nished complete with shirt clip,
transformer, 6 foot cord and phone

plug. Brand New. Shpg. Wt. Ibs.
No. 17A420

Per Pair..........ccoocvviees 59

Extra Transformer, with 6 ft. cord
ond PL55 phone plug. 5 ]
No. 14A685. Each C

IN34 CRYSTAL DIODE
Popular for many interesting experi-
ments.

No. 12A450. Each..............

THROAT MIKE

Use as is, or the mike
buttons qlone for de-
tectophones, etc. Shpg.

WwWt. 1 Ib
35¢

No. 17A39.
PER SET......

T-17B MIKE
tnen 291,59

BRAND NEW 200 ohm cavbon
switch in handle.

Has press to talk
Sturdy good looking bakelite
case. With 5 ft. rubber cord and PL68 mike plug.
This and transformer above are ideol for construc-

tion article on page 131. Shpg. Wt.
Mike Jack for PL68 Plug

No. 18A839, Each__.

1 Ibs.

-12¢

Type J 38 Key

For Code Practice Set de-
scribed on page 22. Wt.
N2 YTA3s,

[
EncH 69¢

100 WATT /
Soldering IRON 2N
$7.50 Value $2 62 /

MNo. 17B421..
Top moke ond quality w-th ceramicore heating
element and 33’ removable copper tip. Complete
with cord and plug. For 110 V. AC or DC. ﬁ\pg
Wt. 1, Ibs.

EXTRA COPPER TIPS
No. 17B277, Each......

UTAH 9200 OHM
IMPEDANCE
PHONES

Highly sensitive. Adjustable
head band with standard 51/
ft. cord. Shpg. Wt. 114 Ibs.

No. 17A483 $2.95

A $7.50 Volue.... .
Order Direct from this Ad—Remit with order in-
cluding shipping charges-—over-payment promptly,
refunded.

FREE CATALOG—a complete listing of Everything
in Radio Electronics, Television. Write for yaur
copy if you do not already have one.

BRSTE AL

KANSAS CITY 6, MISSOURI ———~
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BARGAIN SPECIAL

(see drawings). To cover the short length of
brass tubing which extends from the mike drill
out a wooden file handle and force the brass tube
into the handle. Mike cord passes through handle
and tubing as shown in photo. A single flash-
light cell (about 115 volts) provides ample en-
ergy to operate the detectophone efficiently. More
sensitivity can be obtained by using two or three
cells (3 or 4% volts) in series. Don’t use more
than 4%, volts however, as microphone might be
damaged. This detectophone may be operated
over considerable distance. Selder a safety pin
to back of mike case and use this same hook-up
as a hearing aid. Naturally it won’t be as com-
pletely efficient as a modern electronic aid.

Another stunt you can try with mike and
transformer is to remove the headphones and
connect a pair of wires from cord terminals on
transformer to phono-pickup jack on your home
radio. The volume is terrific. However, to avoid
howling noises (known as feedback) have cord
long enough so that you can do your broadcast-
ing from another room.

One of the miniature earphones may be con-
verted into a phonograph pickup. Note in photo
of dismantled unit that Bakelite cap in fore-
ground unscrews. Magnetic element shown at
the left of the penny-size disc may now be lifted
out of its shell and cord may be disconnected.
The rubber earplug behind the center disc is
snapped out of the cap and set aside. Diaphragm
shown at far right in the photo was removed
from magnetic element for purposes of illustra-
tion only. Don’t try to pull it free of powerful
magnetic field that holds it down. It bends easily,
and it is best to leave it alone. Cement a good
long-life juke box needle with a drop of Ambroid
to center of diaphragm. Adjust needle to slight
record tracking angle, and allow cement to dry

For youngsters, two way telephone system from two
sets of headphones. No battery power is required.
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NOVEL PHONO PICKUP

NEEDLE CEMENTED
TO THE DIAPHRAGM

PHONE
ELEMENT

&

MASONITE ARM

SPOOL SWIVEL

LIGHT FLEXIBLE

CORD TO AMP,
EARPHONE, ETC.

HS-30-F

) —
TEL. LINE UP
TO 2000 FT.

SOUND POWER TWO -WAY PHONE

CAP REMOVED LISTEN HERE

FROM PHONE

CONNECTING WIRES

OBJECT
SOUND-POWERED STETHOSCOPE

thoroughly.

Pickup arm can be fashioned from a strip of
thin Masonite. A hole is drilled in one end of
this strip so that earphone unit will make a tight
press-fit. Attach two light flexible wires to ear-
phone screws. Fix a swivel on opposite end of
Masonite so that it functions like an ordinary
phono-pickup arm. Or use an old pickup arm
if you have one. There are several ways this
novel pickup may be used for playing records.
First, you can connect leads to other remaining
miniature receiver. You can hear your favorite
records with brilliant reproduction without an-
noying others. Or pickup may be connected into
phono jack on your home set, or to a phono
amplifier. In some instances, connect to set or
amplifier through transformer previously men-
tioned, by connecting cord leads to set and head-
set leads to earphone pickup.

For a stethoscope, use one receiver as a contact
mike. Use other headphone and band for listen-
ing. The “pickup” phone is removed from its
Bakelite case as per phono pickup instructions
above. Connect both units together as you did
for the sound-powered phone. The uncased re-
ceiver may be placed against musical instruments
so that the diaphragm receives the vibrations.
In the same manner, the open receiver unit
placed on water pipes, etc., will indicate flow,
leaks, efc. Other applications will suggest them-
selves including use on machines and automo-
tive devices to detect friction, knock, etc. And
there are many other stunts with HS-30-F head-
sets, By now you can think of many.

The name Van Sickle to the old-

timers in radio means the place in
Indiana to get their radio supplies.
That’s because for the past many
years they have received friendly
helpful service and
lowest prices on
standard brands. If
you are a ‘‘new-
comer” in radio ex-
perimenting or an
engineer unfamiliar
to Indiana we invite
you too to write or
visit us when you
can.

RADIO SUPPLY CO.

New Location: 102 S. Penn St.
Indlanapolis, Indiana

7% ONE STOP SERVICE
KIT-MASTER

I can supply any part you need to build the kits in this
Handbook at the lowest prices.

°
WRITE FOR PARTS PRICE LIST

SATISFACTION GUARANTEED

DICK ROSE, 2912 Hewitt Ave., Everett 30, Wash.

EASY TO LEARN CODE

It is easy and pleasant to learn or increase
speed the modern way—with an Instructo-
graph Code Teacher. Excellent for the
beginner. or advanced student. A quick,
practical and dependable method. Available
tapes from beginner's alphabet to typical
messages on all subjects. Speed range 5 to 40
WPM. Always ready, no QRM, beats having
' someone send to you.

ENDORSED BY THOUSANDS!

| The instructograph Code Teacher liter

‘ ally takes the place of an operator-instructor
and cnables anyone to learn and master code

| without further assistance. Thousands of suc-
cessfuloperators have ‘acquired the code’ with the Instructograph
System.Write today for full particulars and convenient rental plana,

INSTRUCTOGRAPH COMPANY

| 4718 SRERIDAN ROAD, CHICAGO 40, ILLINOIS

WHEN YOU
BUY FROM THE
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TINY CRYSTAL SET
Built In Toy Bank

A plastic toy bank, a few odds and ends, and you
have this pee-wee radio that really works

By T. A. BLANCHARD

Electronics Engineer

HILE browsing through a ten cent store,
Wwe came upon a cleverly designed plas-

tic toy. It was a dime bank scaled down
to look like a real set. The replica was complete
with a pair of dummy knobs, and a speaker grill,
in contrasting color, which came out to release
the deposit of coins.

The originality of this toy was enough to give
us the urge to convert it into a real radio. Of
course, since it was only 3% inches long, 213
inches high, and 1Y inches deep, we limited the
design to a crystal set. (However, in the not-too-
distant future, when miniature tubes, and parts
are on the market, this case could house up to a
4-tube set.)

The crystal circuit is very simple, and material

requirements are few.
In addition to the case,
a crystal detector, a 2-
inch length of 1-inch di-
ameter cardboard tube,
and some No. 30 enam-
eled magnet wire com-
prise the essential ma-
terials.

The coil is wound by
piercing both ends of
the cardboard tube with
a needle. Thread the
magnet wire through
one of these holes, al-
lowing about 6 inches
of wire for connections.
Wind the coil form full,
applying airplane ce-
ment as you go, to keep
the winding in place.
When reaching the end,
thread the wire through
the bottom hole in the
tube, and allow cement
to dry. The bottom end
of the coil is cut off
since no connection is
made to the magnet
wire at this end.

A strip of brass serves
as the tuning arm. This
strip is about 35 inch
wide, and 22 inches
long. A hole to clear
an 8/32 machine screw is
drilled in one end. The
opposite end is dented
with a blunt punch or
large nail to form a
dimple in the metal arm.
This dimple serves as a
wiping contact as the
metal tuning arm
moves across the coil.

A hole is drilled in
the plastic case 78 inch

VLANTENNA
~~No. |
/e
ANTENNA it
NO.2 CRYSTAL
DETECTOR
COMPRESSION
CONDENSER PHONES
coiL
2°LENGTH OF <
R
LENGTH WIT -
¥30 ENAMELED GROUND g
WIRE CRYSTAL SET SCHEMATIC
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LIST OF MATERIALS

Toy plastic bank

Small spool No. 30 magnet wire
4 Fahnestock clips

Crystal detector

Coil form

Miscellaneous nuts & bolts

above the righthand dummy
knob. This hole is just large
enough to pass the % inch
long, 8/32 machine screw. In-
sert the screw into the arm,
and solder the head fast to
the brass. At the same time,
solder a short length of flexi-
ble insulated wire to the screw
head. Do not solder any con-

nections after assembling parts
in set as the plastic will melt.

Insert arm screw in hole,
slide on a washer, nut, and
then attach Bakelite knob
(in this case a Burgess Battery
terminal). Swing the arm
back and forth, noting the
swing of the arc. Now place

SOLDER
WASHER
NEEDLE ~JTONEEDLE

LIGHT
bETEcTOR/’MSW'NG NUT# L

assembled in place.

PLASTIC

SPACER CASE 5

KNOB
all

the coil into the case and lo-

7 7
cate it so that the wiping arm 0 FB‘ESEEQ

will contact its surface from
end to end. Before perma-
nently mounting the coil, clean }
a path over the winding with ,m‘

fine sandpaper where the arm h
left its mark. This will insure .

positive contact when coil is | "
permanently mounted in place il

SPRING
BRASS LEAF .

FIBER CAM

METAL WASHER %
BRACKET
& SEMU-FIXED CRYSTAL
DETECTOR
cLp®) N,
&
sk S

NOTE: TH1S HOLE
MAY BE USED FOR

with airplane cement to top " g ’I" f Ag:‘EpNL\lZA‘\ (e Q‘P;JLUSE'?E%I}EO?;\\;

and bottom of case. e L( = SHOWN AT *A"
A semi-fixed crystal detector g ELLOPHANE A 1y T

is mounted along one side of . \TINFOIL GLUED/ # GROUND JD'““AZMCO&'

the case as shown in drawings . JOSIDEOF 30X  AND PHONE N?SG,S?T vSlLRE

and photo. If you prefer a :
detector that may be adjusted from the front of
the case, follow details in the insert sketch. This
detector is made from odds and ends, and the
“catswhisker” is a medium size sewing needle.
The dummy knob is removed from the case,
and pierced with a small hole. After mounting
the adjustable crystal, this knob is cemented
over the head of the needle to give you extra-
sensitive detection and provides a set with
miniature knobs—all of which actually function.

The final major constructional operation is the
antenna coupling condenser. Actually this fea-
ture makes this crystal set highly selective in
localities where a powerful local station drowns
out everything else. In addition, this selectivity
condenser may be bypassed when the set is used
is remote localities; thus two antenna connec-
tions are provided.

Details on the construction of the condenser
Are simple enough. It is merely a compression

unit fashioned after the tiny “trimmer” con-
densers used in commercial superhet circuits,
but of course with much more total capacitance.

First off, cut a piece of tinfoil 1 by 2 inches
from a package of cigarettes. Don’t remove the
paper backing, but cement the foil, paper side
down, to the wall of ihe plastic radio case. Drill
a hole at the bottom, through plastic and foil,
attach a fahnestock clip with small nut and bolt
so that the clip contacts the foil.

Now cut a strip of spring brass (or shim brass
from auto supplies) the same size as the foil.
Also cut a piece of cellophane about % inch
larger all around. The cellophane serves to in-
sulate foil from brass.

Two small holes are drilled at one end of
brass. The brass is then bent slightly near the
top edge so that when mounted above the foil
previously cemented into the case, it will spring
away from the case. Another Fahnestock clip is
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installed under either of the two mounting
screws provided for the brass leaf.

The remaining dummy knob on the bank is
removed, the back filed smooth and a hole just
large enough for a 6-32, 1 inch long, screw to
be turned into it, is drilled through the center.
A drop of cement applied to the threads of the
screw will permanently secure the knob against
loosening.

Obtain a fiber faucet washer, drill a hole off to
one side for a 6/32 screw to pass through. A
washer about 34 inch diameter is ideal. Now
insert the screw-knob through hole in plastic
case, slide on a spacer and finally the fiber

3

washer, and lock the assembly with a nut. The
result is an eccentric cam. When the knob is
rotated, this cam forces the brass leaf to close
against the foil. The result is a novel, but ef-
fective “fine tuning” control.

A pair of fahnestock clips are mounted to the
base of the plastic cabinet for connecting head-
phones and ground. Viewed from rear, the left-
hand clip takes one phone tip and the ground.
Righthand clip takes other phone tip.

The wiping arm is used for basic tuning. After
locating a station, adjust antenna condenser, the
arm, and also the crystal detector so that you
can obtain the maximum volume.

FOR YOUR RADIO NOTEBOOK

LOUDSPEAKERS: Broken Voice Coil Leads

When a voice coil lead breaks in back of the
cone, in a location which cannot be reached with
a soldering iron from the rear, try this: Cut
a V (not a triangle) in the cone over the place
where the wire is to be soldered, bend the point
of the V outward, then ‘insert your soldering
iron through the opening and repair the broken
wire. To complete the job and restore the cone,
bend the flap back and carefully match the edges,
then apply glue or cone cement to form a solid
seam of cement over the cut. The cement will
not appreciably affect the response of the loud-
speaker.

TUBES: Removing Lock-In Tubes

To remove a “Lock-In" or loctal tube with
ease, push against the side of the tube with a
thumb while pulling gently upward, so as to un-
snap the locking arrangement. Sockets for these
tubes have spring catches which prevent tubes
from falling out during shipping or rough use
in portable receivers.

HUM: In Iron-Core Transformer

In the case of hum due to vibration of the
laminations in an iron-core transformer, loosen
the mounting screws so the laminations will
spread apart slightly, paint the edges of the lam-
inations with shellac or varnish, allow to dry for
several hours, then tighten the mounting screws.

BATTERIES: Misleading Tests

Dry batteries may be run-down and in need
of replacement even though voltmeter measure-
ments indicate normal battery voltages. The
explanation is that batteries recover in voltage
rapidly when disconnected from their load, and
a voltmeter does not draw sufficient current to
provide an adequate load. When normal load is

applied to a run-down battery, however, its volt-
age again drops rapidly and the radio set fails to
work, Therefore, always test battery voltages
while the batteries are connected to their normal
loads, such as to a portable receiver with. its
switch turned on.

SAFETY: Master Switch for Bench

If all workbench overhead lights and all outlets
on the bench are run through a single master
switch in a convenient location on or near the
bench, the lights will serve as a reminder that
current is on. Leaving the soldering iron plugged
in is perhaps the most common fire hazard of
the radio experimenter. If you turn off the
lights by means of the master switch whenever
leaving the bench, you know everything is safe.
A double pole single throw switch box, with or
without fuses, costs but little more than a dollar
and is ideal for this purpose.

CONDENSERS: Electrolytics in Parallel

An extra 10-mfd. 450-volt electrolytic con-
denser connected in parallel with the input filter
condenser of a radio receiver will often reduce
or eliminate an annoying power hum. Condenser
values add when in parallel, so you are adding
10 mfd. to whatever capacity value is already in
the set. Be sure to observe correct polarity of
connections—plus to plus, and minus to minus.
The black lead is usually minus.

SOLDERING: A Hint on Better Work

When using a non-corrosive soldering paste
flux for radio work, first warm the joint slightly
with the soldering iron, then apply the paste with
a piece of wire. The small amount of flux which
melts on the joint is entirely adequate. Ex-
cessive flux spreads to adjacent insulation, caus-
ing leakage.
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Record player is plugged into control outlet at left. The speed is then ad-
justed by turning the knob.

Speed Control for
Record Players

With this unit you can play the new Micro-
groove records and 33!/3 rpm transcriptions
on your present record player turntable

By T. A. BLANCHARD

Electronics Engineer

had its disadvantages, but it did possess a
feature modern record fans would welcome—
speed control. Practically all modern phorograph
motors operate at a fixed speed of 78 rpm. When
playing records made by the big name manu-
facturers, their precision recording facilities in-
sure playback at the proper speed. However, a
host of small recording firms are coming up out
of nowhere with hits. Often, however, these rec-
ords are improperly recorded on the master Sub-
sequently the record you buy plays too fast.
With the motor speed control described here,

THE old-fashioned spring-wound phonograph

Here’s the compact speec control
wkich allows you to play 33143 rpm
records.

you will not only be able to
regulate erratic records, but
also use your 78 rpm moftor for
playing 33'% rpm transcrip-
tions and the ultra-new Co-
lumbjia LP Microgroove rec-
ords. These LP records are
probably the greatest improve-
ment in recorded music since
the invention of electronic re-
producers. Where the conven-
tional 10 in. record plays for
about 3 minutes, the new LP
10 in. record gives you almost
15 minutes entertainment on
one side. The speed control is
also useful in smoothing out
homemade disc recordings. Ex-
cessive friction from the cut-
ting head often slows up the
turntable during the making
of a record. Thus when you
play the record back, the turn-
table is running at its proper
speed of 78 rpm instead of pos-
sibly 65 rpm—the actua! cut-
ting speed.

The control is housed in a
standard metal box such as
those stocked by all radio sup-
pliers. The box measures 4 in.
square and 2 in. deep. The
4 x 4 in. panel is laid out ac-
cording to plan and then fitted with a 1000 ohm,
25 watt wire-wound rheostat and small rectan-
gular female outlet. Power is delivered to con-
trol box by 6 ft. rubber cordset connected thro agh
grommet at right of outlet. After wiring has been
completed, panel may be replaced, and speed
control is made ready for use simply by con-
necting cordset to 115 volt supply and plugging
phonograph motor into outlet on control panel.
Be certain, however, that motor circuit alone
connects to speed control. In some instances,
phono motor and phono amplifier are connected
to a common extension cord. If this is the case,




138 RADIO EXPERIMENTER

disconnect motor
leads and fit with
a short length of
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speed can be ad-
justed to suit your
ear simply by
turning rheostat
knob, there are |°
many instances
where a precise
speed adjustment
may be desired. In
this case, a strobo-
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is the same device used in broadcasting stations
and recording studios. The stroboscope was in-
vented in the mid 80’s by Joseph Plateau, a
French physicist. He discovered that equidistant
slits cut in a disc, would cause moving objects
to appear stationary when the spinning disc was
placed between the eye and object in motion.
A fast-moving object requires a fast moving
stroboscope disc and few slots, while a slow-
moving object requires many slots in a slow-
moving stroboscope. The rotation of the strobo-
scope is in direct relation with the moving ob-
ject in order to obtain illusion that object is
standing still.

By using black and white spaces on a card-
board disc, black and white divisions will appear
to stand still when viewed under incandescent
or fluorescent light from an alternating current
source, once synchronized with the 60, 50 or
25 cycle pulse. Because the human eye responds
very slowly to light changes, we are not aware
that a Mazda bulb flashes on and off 60 times
each second. This action is visible with 25 cycle

Rheostat is in
series with power cord ard outlet at lower right.

Bottom view of phono-motor control.

current found in Canadz and the U.S. West Coast
where bulbs seem to “flutter” when viewed
steadily. Fluorescent lamps reveal this action

‘even at 60 cycles because, unlike Mazda lamps,

they employ no filamen: once started. Mazda
lamps momentarily retain light after power is off
due to residual action of hot filament.

To use the Siroboscope, cut cut the accom-
panying illustration of it. paste it on cardboard,
and place it over the phonograph record label.
While the record is piaying, adjust the speed
control until the proper circle appears to stand
still. Going from inside to the outside circles,
the inside circle indicates 78 rpm on 25 or 50
cycle current; the secor.d circle indicates 78 rpm
for 60 cycle current; the third circle stops mo-
tion at 33% rpm, 25 or 50 cycle current; and the
outside circle indicates 33'% rpm at 60 cycles. Be-
cause of needle friction, true speed is always
determined with a record playing. This is ap-
parent especially when low cost motors slowed
down to 33% rpm are used. First adjust the
motor control to stop the 33'4 rpm circle, with
the record playing, ¢ course. Now without
touching speed control, remove pick-up and note
that 33'4 circle is no longer standing still.

This speed eontrol works with 99% of all
motors in common use {oday since they are the
“squirrel-cage” induction type. The cheaper
phono motors may lack sufficient torque to play
transcriptions unless the pick-up is counterbal-
anced to reduce needle friction. However, this
does not apply with the new LP Microgroove rec-
ords because a featherweight pick-up has been
designed for them. It you visit local radio sta-
tions, you can probably get a few ald transcrip-
tions gratis for experimental purposes. As the
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More New Ideas For Projects
“%,PYou Can Build €

Here are twelve of our most popuiar projects. Each
Craft Print gives complete dimensions and all necessary
construction details, By using these plans, you can
build projects that have been pre-tested and you know
they will prove highly satisfactory. Order by number.

No, 4-—MOTOR SCOOTER ..................$0.25
Made entirely from used parts. Has cruis-
ing speed oty 20 miles per hour and does
better than 80 miles on a gallon of gaso-

line,

No. 50—''TRAIL SCOUT'* CABIN TRAILER..... .25
Another streamlined cabin trailer ideal for
hunting, fishing or travel. 1215 ft. long,

6 ft. high, plywood construction. Roomy.

No. 68—GARDEN WINDMILL ................ .25
Patterned after old Dutch windmills, yet
has modern touch that will brighten any
arden. Stands 6 ft. high. Can be wired
or lighting.

No. 84—FOLDING CHAIR ......... opoooaaocoe B
About the most comfortable chair anyone
could desire. Folds into a very compact

space.

No. Bb—&IORKBENCH FOR CRAFTSMEN....... .25
Large worktable, drawers, shelves, slides
and many other unique features make this
an ideal workbench.

No. 89—SPORTMAN'S CABIN TRAILER........ .25
This 12 ft. cabin trailer has space for a
“daveno'” bed, dinette, icebox, stove, sink,
alley, etc. All plywood construction.
etailed plans show how to build it.

No. 108—POWERING YOUR LAWN MOWER.... .25
Complete instructions for adding a power
unit to your lawn mower, using mostly
used or salvage materials.

No. 118-—BIRDS AND ANIMALS FOR LAWN.... .25
Full size patterns of 11 birds and animals,
including rooster, parrot, turtle, dog,
oose, pelican, etc. Color scheme shows
ow to paint each cutout.

No. 118A—MINIATURE PEOPLE FOR LAWN.... .25
Seven original designs for soldier, drum
major, sprinkling girl, Dutch boy and girl,
etc. Color scheme given for each figure.

No. 134—ANIMATED GRASSHOPPER ......... .25
A toy that will thrill any child. Grass-
hopper jumps as you pull it. Easily made
with hand tools.

No. 140—BUILDING A POWER LAWN MOWER.
By using easily obtained scrap materials,
you can build a first-class lawn mower to
do your heavy work. Full details given.

No. 149—FARM TRACTOR FROM AUTO PARTS.
This powerful, all-purpose farm tractor is
made from old auto parts. Handles plow-
ing, cultivating, hauling and heavy farm
work, Complete working drawings and in-
struction booklet explains all construction
deails, No. 134—Animated Grasshopper

L E LT YL Y MAIL YOUR ORDER Now -------------"

§ SCIENCE AND MECHANICS [

g 4950 East Ohio Street, Dept. R-1, Chicago, Il H

| I [}

: Enclosed is $....coeosvceennneen for which please send me Craft Prints Nos.....eo........ I

1 :

1 ]

: 1

1 NAME H

1 [

| ADDRESS »
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I [
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regular phono pickup arm is too short for these
discs, purchase a replacement crystal cartridge,
and make a lightweight pickup arm from alu-
minum or plastic, arranging it so the end beyond
the pivot or fulecrum can be weighted with iron
washers secured by a bolt. The better quality
phono motor known as the “heavy duty” type,

Constructing a 4 Tube
TRF Receiver

This receiver is especially designed for high quality
reception using a minimum number of parts

By N. J. RUBENS
Engineering Division
Allied Radio Corporation

HIS 4-tube TRF Re-
Tceiver is a highly ef-

ficient and sensitive ra-
dio receiver, and is easy to
build and operate. TRF
(tuned radio frequency)
circuits, because of their
rather broad tuning char-
acteristics, give high qual-
ity in standard broadcast
signal reception. This set,
with 2 gang-tuned circuits,
provides adequate selectiv-
ity for the broadcast bands.
It operates on either AC or

will usually rotate at 33'5 rpm without counter-
balancing. In fact, our own tests were made on a
low cost motor without the weighted pickup arm.
However, we cannot guarantee this for all cheap
motors. The simplicity of this speed control, and
the few components required, make this project
a really useful accessory for record fans.

DC lines, with no
ballast tubes or line
cord resistors needed.
An antenna of only
about 50 feet is suf-
ficient for this re-
ceiver. No ground is
necessary as the set
is grounded through
the ordinary house
lighting circuit.

The tube comple-
ment was selected to
give the best possible
performance with the
least number of parts.
The 12SK7GT tube is
the RFamplifier.
Volume control is ef-
fected in this stage
by varying the bias
on the tube, and at
the same time, shunt-
ing the antenna. The
12SJ7GT tube is an
infinite impedance
detector. This type
detector does not load
the tuned circuit,
thus improving over-
all selectivity. It is
one of the best types
available anywhere
for handling any sig-
nal with minimum
distortion. The
50L6GT tube is the

o 0 1%
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beam power output stage, supplying 2 watts of
power to the speaker transformer. Inverse feed-
back is introduced by the use of a .01 mfd. con-
denser between plate and cathodes, and by leav-
ing the 150 ohm cathode resistor un-bypassed.
Inverse feedback reduces distortion and hum,
and is used in all modern amplifier circuits. The
45Z5GT tube is a half wave rectifier representing
the power supply section of the circuit. The
total of 60 mfd. in the filter condenser plus the
filter choke action of the speaker coil provides
unusually good filtering.

Study Before Assembling

Look the diagrams over carefully before be-
ginning construction. A few minutes of pre-
liminary study, plus careful mounting and
wiring, will save trouble-shooting later. So take
your time and plan the job out thoroughly.

Use of an already punched and formed chassis
makes assembly simple. First mount all of the
parts except the small tubular condensers and
carbon resistors. The condensers and resistors
are supported by their own pigtail leads at the
time of wiring. Mount the sockets from the

LIST OF PARTS REQUIRED

12SK7GT Tube

12S]7GT Tube

S0L6GT Tube

45Z5GT Tube

330 ohm. Y2 W. carbon resistor

47,000 okmm, 12 W. carbon resistor
470,000 ohm, 14 W. carbon resistors

2 megohm, 12 W. carbon resistor

150 ohm, 1 W carbon resistor

01 mid. 400 V. paper tubular condensers
05 mid. 400 V, paper tubular condensers
5 mid. 400 V. paper tubular condenser
0005 mfd. mica condenser

30-30 mfd. 150 V. electrolytic condenser
15,000 ohm potentiometer

Switch for potentiometer

L e R I N oy

1 Output transtormer to match SOL6GT and speaker

I 5” dynamic speaker, with 450 ohm field

1 370 mmt, 2-gang tuning condenser

1 punched and formed cadmium plated metal chassis
7” x 11”7 x 2” (Allied Radio Corp. No. 55.-530)

1 calibrated, black crackle finished masonite front panel,
7” x 12” (Allied Radio Corp. No. 55.531)

4 Octal tube sockets

F4” wvolume control knob

4” pointer knob

1 Grill cloth for speaker

2 1 terminal mounting strips

1 Line cord with plug

1 Antenna coil, shielded

1 R.F. coil, shielded

Miscellaneous hardware, wire, etc.
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- E -

Underneaih view of the receiver shawing the various components after they have been assembled.

under side of the chassis, with the
tube guide slots facing in the direc-
tion shown in the pictorial diagram.
Mount the tuning condenser with
the four large screws, shown in the
lower left hand corner of the pic-
torial diagram. Place the grill
cloth over the speaker opening in
the masonite front panel, and bolt
the speaker in place. Attach the
panel to the chassis. In installing
the antenna and RF coils be sure
that the wooden insulating spacers
(inside the shielding cans) are in the
positions shown in the pictoria. dia-
gram, so that the terminal lugs will
be in proper position for correct
wiring. Fasten the filter condenser
to it. The condenser is held in place
by inserting it into the insulating
wafer, and twisting the three small
protruding ears, as shown in the
accompanying pictorial diagram.

Make Wiring Direct

You may follow either the sche-
matic. or the pictorial diagram in
wiring the receiver. The pictorial is
preferred for the use of the be-
ginner, as it shows the actual location of every
part, wire, and connecting point. Make all con-
nections as short and direct as possible, keeping
the wires close fo the chassis Cut off excess
pigtail leads from the small condensers and re-
sistors to make a neat compact job.

Looking at the assembled receiver irom the rear,

» ,
P NS RS R

o i

All connections must be soldered. Use a hot,
well tinned soldering iron, and rosin core solder.
Avoid the use of acid core solder or acid flux
to prevent corrosion. The wire must first be se-
curely hooked info the terminal to which it is
to be connected. Preheat by applying the hot

e =
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iron for a few seconds until the connections
are hot enough to flow the solder. Then apply
just enough solder to fill the crevices and make
a secure connection. Remove the iron, but do
not move the wires until the solder has set.

Work slowly, checking off connections on the
diagram as they are actually made—this will
help prevent omission of connections.

If you live in or near a large city, a short an-
tenna of about 50 feet will operate well. How-
ever, if you are not near a station, a longer an-
tenna may be necessary. The antenna should be
as high as possible and well insulated.

When the receiver is complete, connect the
antenna. and insert the line cord plug into the
house power socket. If your power supply is
direct current (DC) it may be necessary to
reverse the plug, as the receiver will only oper-
ate when the polarity is correct. When using
alternating current (AC), the receiver will oper-
ate regardless of plug position, but reversing the
plug may minimize any hum or noise.

You should be able to tune in several sta-
tions immediately. To bring the stations in at
peak strength, with greater selectivity, and at
the proper frequency settings on the dial, a
simple adjustment at the variable condenser is
required. Tune the receiver to a station at the
low frequency end of the broadcast band. Loosen
the set screw of the tuning knob and adjust
the tuning pointer to read the correct frequency
for that station. Then tune the receiver to the
highest frequency station you can hear, adjust
the small trimmers on the side of the variable
condenser with a screwdriver until the station
comes in at its loudest volume. Check to see
if the tuning pointer indicates the proper
frequency for the station you are listening to.
If it does not, set the dial at the correct frequency
and adjust each of the trimmer screws on the
variable condenser until the station is again
brought in at its peak. To bring the station to
a lower frequency on the dial, turn the trimmer
screws counter-clockwise. To move the station
higher, turn the screws clockwise. Be sure that
you maintain peak performance at all times.
Careful adjustment in this manner will bring
stations in at proper dial setting, and give best
possible performance. For best quality repro-
duction always tune the stations in “on the nose”
and make adjustments with volume control.

A Tube Will Hold Screws

e If you have diffi-
culties inserting
screws in small space,
you can solve this
problem by putting
a piece of rubber
tubing on the end of
the screwdriver. The
tubing will hold the
screw firmly and se-
curely ia place as you work the screw in.

PULL RUBBER TUBING
OVER END OF SCREW
DRIVER AND

9% x 3' MODEL C BENCH LATHE with 1/4
h"?” 1 phase, 60 cycle, N5
volt, A.C. motor

ond drum switch 3]8735
Also 107,13",14%2" 16" and
16/24" swing lathes.

SOUTH BEND
MACHINE TOOLS

Tough Jobs
Easy

14" DRILL PRESS
Bench model with chuck, switch
ond 1/3 h.p., 1 phase, 60 cycle,
115 volt, A.C. motor . $129.30.
Floor Model , . . . . $144.30.

You can broaden the scope of your experimental
work with South Bend Machine Tools. They'll
make it possible to produce special tuning units,
chassis assemblies and other equipment to your
exact requirements. You won't have to depend on
outside sources for cuastom work—and you’ll save
a lot of time and effort.

South Bend Machine Tools are designed for
fine industrial work. They are used by many radio
manufacturers for precision manufacturing and
experimental work. They bring you extreme accu-
racy, dependable se:vice and greater value for
your money. Write now for literature, specify ma-
chines you are interested in.

All prices are f. o. b.
factory. Time Payment
Plan is available.

7% BENCH SHAPER

with vise; 1/3 h.p., 1 ph.,
60 cy., 115 volt, A.C. mo-
tor; and switch, $456.30

Steel Stand (extro), $125.
il T

SOUTH BEND LATHE WORKS
Building Batter Tocls Since 1906
446 E. MADISON ST., SOUTH BEND 22, INDIANA
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That old stand-by, the crystal set, becomes a
modern construction project in this article

By ADOLPH SUCHY

Modern Crystal Radio

Receiver

difficult to adjust and
when adjusted, remained
sensitive for short peri-
ods only. Finding a
sensitive spot with the
“cat-whisker” was an ar-
duous task and that spot
was lost if so much as a
fly would walk across the
table. There have been
several fixed crystals
sold from time to time
but these were insensi-
tive and usually quite
expensive.

As a result of the
research done on Radar
during the war, fixed
crystals have been de-
veloped that are both
sensitive and cheap.
These crystals have as
the sensitive material a
mineral called “Germani-
um” which is highly
sensitive at radio fre-
quencies and affords not
only a good detector for
our present project but

will also be used by

ADIO receiving
R sets have passed
through a series of
stages of development
which has resulted in the
modern, multi-tube com-
plex radio with short
wave, F.M. television
and phonograph repro-
duction. Of all of these
stages, perhaps the most
intriguing has been the
crystal receiver. Because
of ease of construction
and inexpensive price it

——

double phone tip jack

single terminal lug
solderirg lugs

0N e e DD e g b et

Parts List

piece 18 gauge aluminum 4”x5Y2”

.0003565 microfarad {or 365 mmi.) variable condenser
single gang. Ccrdwell

antenna coil Meissner %14-1004

1N2]1 or IN34 crystal detecter (Sylvania)

double screw type termiaal strip

.091 tubular fixed condenser, any voltage
3” dial calibrated 0-100

herdwood basekboard 4”x5145%

ft. push-back hook-up wire

osin core soldelr, wood screws

manufacturers in F.M.
receivers and in many
other ways.

Figure 1 illustrates a
radio receiver using the
crystal described above.
It has been used by the
author in a suburb of
New York City and with
a 75 foot antenna eight
broadcast stations were
received clearly and
with comfortable volume
on the phones. A longer

has been a favorite with

= antenna would undoubt-

beginners.

It must be recognized, however, that the crystal
set has limitations. A good antenna not less than
75 feet long must be used if satisfactory results
are to be expected. Usually there is insufficient
volume for loud speaker operation and head-
phones must be used. Under ordinary conditions
the range is about 25 miles, but crystal sefs have
been known to receive stations much further
away than 25 miles.

Until recently the standard crystal detector was

edly increase the volume
and possibly bring in another station or two. The
set is mounted on an aluminum panel with a hard-
wood baseboard. The panel was purchased from
a dealer in scrap metal for five cents and the base
was salvaged from the cellar woodbin. The rest
of the parts on the list of materials were pur-
ckased from a local radio parts distributor. While
it is not necessary to duplicate the parts shown in
the photos exactly, be sure that the electrical
characteristics closely resemble those specified.
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The Pane!

The panel is cut from a piece of 18 gauge
aluminum and is drilled according to the draw-
ing in Fig. 3, The mounting holes for the con-
denser have been omitted as these will vary with
the type of condenser used. The two holes at the
bottom of the panel are for the wood screws that
attach the panel to the wooden base. The large
hole near the center is for the shaft of the vari-
able condenser.

The Baseboard

On the illustrated set, the baseboard was made
from oak and cut to the same size as the panel.

The Variable Condenser

The single gang variable condenser shown in
the picture has a maximum capacity of .000365
mfd. (or 365 mmf.). Any condenser having ap-
proximately this capacity may be used. The con-
structor may have difficulty in buying a single
gang condenser or may have in his junk box a
double or triple gang condenser of this capacity.
Such a condenser may be substituted if only one
of the sections is used. The frame of the con-
denser is connected to the rotor in the condenser.
Connections to the rotor may be made directly
to the frame.

The Coil

The constructor may

. . . ‘
make his own coil but it |_ I .

is strongly recommended I

that a manufactured coil 2"

be used. The results from ‘

a manufactured coil are A S
uniformly good and de-
pendable. The coil used I
was a Meissner Antenna 52
Coil No. 14-1004. Any
broadcast antenna coil

4" HOLES

&+

e

I L Tkous r e
& -
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such as Miller or Carron may be substituted with
equally satisfactory results. Accompanying the
coil and packed with it is a chart designating the
terminal connections of the coil. Be sure that
this chart is not mislayed because it will be used
in wiring the set.

Assembly

1. Drill all holes for mounting the variable con-
denser before any assembly is attempted.

2. Attach the panel to the baseboard by two
No. 5 round head wood screws.

3. Mount the variable condenser.

4. Mount the twin phone tip jack at the rear
center of the baseboard. This strip is mounted on
metal pillars which raise it from the board and
through which pass the round head screws fas-
tening it to the board.

5. Mount the Ant.-Gnd. terminal strip on the
left hand side of the baseboard close to the edge.

6. Mount the antenna coil. This may be
mounted either on the variable condenser as is
illustrated, or by wood screw to the baseboard.

7. Mount the single terminal lug as shown in
the illustration.

Wiring .

1. The complete wiring diagram is shown in

ANTENNA IN-34 CRYSTAL DETECTOR

gD I

L
) 000365 rafd
F VARIABLE CONDENSER O
J
P — _—
z .001 FIXED
=2 CONDENSEK O
=
z
< o
q A 1
- PHONES

©

Fig. 4. This should be
carefully studied before
wiring is started.

2. Solder a wire to the
“A” or Antenna lug on
the coil. The other end
of this wire is connected
to the Antenna post.

3. From the “G” or
ground lug of the coil a
wire is run to the ground
post.

4. From the ground
post a wire is run to the
frame of the variable
condenser.

5. From the frame of
the variable condenser a
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wire is run to the “A.V.C.” or grid refurn lug of
the coil. Another wire is run from this point to
one terminal of the phone jack strip.

6. A wire is run from the stator (the stationary
plates) of the variable condenser to the “G” or
Grid terminal of the coil. The “plus” of the crys-
tal detector is now wired to the same terminal.

7. The “minus” of the crystal is now connected
to the single terminal lug and the other connec-
tion of the phone terminal strip is wired to this
point.

8. The .001 condenser is now wired to both lugs
of the phone tip jack; one side of the .001 con-
denser is securely wired to each lug of the phone
tip jack.

] Fearhkit
'AUDIO GEN.
o SK1T

Feathtct

TELEVISION
GENERATOR
\ KIT

Operation

A 75 to 100 foot antenna is now connected to
the antenna post of the set. A water pipe or piece
of pipe driven six or seven feet into moist soil is
used as a ground. Be sure that all rust and corro-
sion are removed from the pipe before attaching
the ground clamp to it. A dial is attached to the
variable condenser shaft and phones are plugged
into the phone tip jack.

Rotate the dial. I the wiring has been cor-
rectly done, the antenna of sufficient length and
all parts good, the constructor will be rewarded
for his efforts. The range of this set is limited to
under fifty miles so don’t expect to receive far
distant stations with it.

Heathloct
EST__E.QAUIP,MET“"_T

!

eatibit 5"

g '~ 2

5 :
0\ Hcathket
SIGNAL

3

@ TrRacer KIT

CONDENSER | /@)
CHECKER KIT |l o

U550 | m
4 g:'~.': '

Heothkits ars beaviifut factory enginecred
quality service instruments supplied unassem:
bled. The builder not only saves the ensembly

fobor cou but leatns o great deol obout the A '

contruction and factures of the astrument. . oL
This knowledge ods motericlly in the use X "
ond maintenance of the equipment. Heathkits
are ideal for and vied by lsading universities
and ichools throughout the United Statet. Each
kit is complete with cabiner, 110V 60 cycle
teanformer (excepr Hondi Tester), oll tubes,
cails ovembled ond colibrated. panel already
peinted, chanls all punched. formed ond
ploted, every port swpplied. Eoch kit Is pro-
vided with dutofled instruction manval for
ovembly and use. Heathkits pravide the per-
fest wolutian 1o the problem of offording com
plete rervice squipment on o himited budget.
The basic thras instruments — an Osciliowcape,
Vacuum Tuba Volimeter and Srgnol Generator
con be purchaied in Hearhkits for 383.50,
obout the cost af o factery built VIVM olone.
Weile for complete catolog.

gLecTRONIC
SWITCH KIT |

. )3 \q

M Featbicr
R.F.SIGNAL
GEN. KIT

2% 51950\ ,
R b TS -
-t Y

HEATH COMPANY

BENTON HARBOR, 23
MICHIGAN

¥re, CABLE~ ARLAB

CILLOSCOPE KIT 3G

ALY

) BATTERY |
ELIMINATOR

VACUUM TUBE
VOLTMETER KIT =

L |
3y $24°°

e

EXPORY DEPARTMENT
13 EAST 401h STRELT
NEW YORK 16, N.Y.
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How to Get Three Speeds from a
Two Speed

PHONO MOTOR

By ARTHUR TRAUFFER

Fig. 1. The centering disc for Victor 4% rpm

The writer turned his disc from
cold-rolled steel.

records.

Model-DR dual-speed (78 and 33 rpm)

phono motor which plays both stand-
ard discs and Columbia LP’s, you can,
by a simple operation, convert it to play
in addition the new 45 rpm RCA-Victor
discs. An inspection of the motor (Dwg.
1) reveals that the 78 rpm part of the
motor shaft is a removable aluminum
collar held by a spline type set-screw.
When set-screew is loosened and collar
removed you will find the motor shaft
measures about 3115 in. and gives turn-
table a speed of about 58 rpm. Pack
cotton around motor shatt to keep metal
shavings out of motor bearings, and
while motor is running, file shaft down
to about .263 in. or just enough to give
exactly 45 rpm. (Dwg. 2). Now the table
speed can be shifted from 45 to 33 rpm
instead of from 78 to 33 as formerly and
the aluminum collar can be put back

IF YOU own a General Industries

o ——

r p——— 'R'-’P3 OF MOTOR SHAFT
TN RoE 35 RPM DIA.
70 RPM DIA.
REMOVABLE
ALUMINUM
RUBBER-TIRED e [ COLLAR
COUPLING r—
WHEEL MDTOR SHAFT
(Rim DRIVE)
0 SPLINE TYPE
MOTOR SET SCREW
78 RPM DIA @
LOOSEN
{ SET 5CREW
AND REMOVE

i

335 RPM DIA.

FILE THIS PART

OF MOTOR SHAFT

DOWN To ABOUT
263"

CENTERING DISC FOR
VICTOR 45 RPM DISCS

(3]

58 RPM DIA.

Fig. 2. The works of the General Industries Model-DR dual-speed
phono motor. Pencil points to the 78 rpm diameter on removable

aluminum collar over motor shaft.

Fig. 3. The 78 rpm aluminum collar has been re-

moved by loosening spline set-screw, Pencil points

to part of motor shait that has been filed down to

.263 in. or just enough to give exactly 45 rpm. Alumi-
num collar can be put back for 78 rpm.,

on the motor shaft to play 78 rpm discs.

Use a new or clean file to file shaft to 45 rpm,
The metor shaft turns in a counter clockwise
direction; move the file against the direction of
turn. Take a little at a time off the shaft and
test for speed each time to prevent obtaining a
turntable speed below 45 rpm. Turn centering
disc on a lathe from cold-rolled s:eel, fiber, plas-
tic, or even hardwood (Dwg. 3).

The Super Brake
A small electric motor, spinning 16,000 times a
minute, is halted in six turns by a new magnetic
brake—equivalent to stopping a mile-a-minute
automobile in 2.73 feet.
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HE technique of radio
Tsoldering is not difficult
if the craftsman will
first study the fundamental
practices involved. First,
one must consider what sol-
der is and why and how it
is made to adhere to metals.
Solder is.an alloy used as

a bonding agent between
two metal surfaces. Solder,
to be more specific, is usu-
ally composed of tin and
lead in various proportions.
Before the war most soft
solder was composed of
half tin and half lead, com-
monly known as 50-50 sol-

RADIO EXPERIMENTER

{Vega Afrcraft 0 Phota)
The only complete and up-to-the-minute exposition
on radio and electrical soldering ever published

der or “Half and Half”
Because most of our tin

was imported from the
Far East, it was neces-
sary to apply conserva-
Fig. 1. The conventional tion measures so as ?Ot
soldering “iron.” to deplete our stock pile.
Consequently the gov-
ernment ordered reductions in the tin content of
solder to not more than 20 per cent. Today tin is
still scarce. so that 45-55 solder (457 tin and 55%
lead) is the best normally obtainable for radio
work, but you can do good radio work even with
40-60 solder
Solder that is composed of equal parts of tin
and lead wi:l melt completely at about 415° F.
This temperature is lower than the melting point
of either metal. Tin will melt at 450° F. and lead
will melt at 621° F.)

Fig. 2. A gos farnace may be used effectively for
heating the soldering iron,




RADIO EXPERIMENTER

Soldering is the process of
joining together metal sur-
faces through the alloying of
the various metals present
and causing a surface fusion

a when the surfaces have been
properly conditioned and the
joint raised to the proper
temperature. This explana-

' tion will be discussed in
more detail under prepara-
tion of joints, the soldering
iron, solders, fluxes, and the
actual soldering technique.

Fig. 3. Heating a conventional
soldering iron with a blow-
torch,

Fig. 4. This blowtorch with the soldering copper
attachment can be used as a soldering iron.

Fig. 5. By attaching a non-spill dip pot the soldering
connections may be made without regard to position.
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Tools and Equipment
for Soldering

The tools and equipment
necessary for good soldering
vary according to the type of
work. The main governing
factor is the size and quan-
tity of work to be turned out.
In radio and model work the
tools are mnecessarily small,
while in work such as the
tinsmith might do larger
equipment is required.

Because soldering is per-
formed by application of heat,
some tool or piece of equip-
ment is necessary to supply

Special Heat-Treated| |One-Piece Stecll [Element
. Nom% Core Shelt and Shank l,f.eads

“Baffie Plate

Device

Woad| |Connector| | Conductor
Handle| | Assembly Cord

: Chrome Nicl«él
» ?xp% g: Scszri:; _ Heating Elemens

Surrounds Copper Tip!

N

Cooler Hemdle)

Nut

Metal

Ferrile

Steel Nut i

{nsent

L

Steain Block| {Prevenss Wear)

Connector Fibre Washer

Fig. 6. Electric saldering izon and cross-section view of it.
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heat. For radio work an electric sol-
2:5;Eir‘;"’;‘:lsdg:nzrszgssgevias’“i ;Zg HOW TO SELECT THE PROPER IRON FOR THE JOB
Z:}l;)irlak\:i:en electric power is not | o Appr?li_ \geigh’l
. 0ICe mate i1ze of

An ordinary soldering copper, con- Work to be Done ‘ D?;""";{’“ Vzrg‘:z;’ ghon-
ventionally called an “iron” (Fig. 1), Iron Iron
is inexpensive, and excellent work = — —— . =

. A Vi 3 s - A . 5 Ib.
will be the result if prOperly used. trie::‘ya:)lglki‘;n?e‘?u;us':;?pg::ein:tlreﬁ- e sz |fllg per pr.)
It lends itself to work of repair _ments, and for home use. |
nature better than it does to produc- Medium soldering on switch- 3414 60-70 11b,

i bec it its heat ickl oards, telephones, radios, electric (2 Ibs. per pr.)
tion, ause it loses its heat quickly. : ”ance; a:d A
To overcome this some operators use | 2P ' gmuL i S
two irons, heating one while the ::::l egomﬂﬁi”mf: rl?gri‘::.s tl:Ivt: 3" 85-100 | z;ul)t;s o
other is in use. The heating of the elry, etc. For light medium jobs 3 . per pr.
conventional soldering iron may be in home, factory and schoals.
either by use of a gas furnace (Fig.
2) or a blowtorch (Fig. 3). A new Fig. 7

iron recently placed on the market
supplies the heat directly to the sol-
dering head by a gas flame. Another
example of this type of gas heated
soldering tip and melting pot attach-
ment is shown in Figs. 4 and 5. In
this type of torch the necessary pres-
sure is generated within the torch
itself. It is compact and very con-
venient when working in confined
quarters or for overhead operations.

The electric iron (Fig. 6) consists
of a wire wound resistance unit in
the body which generates heat,
which in turn is delivered through
a conductor to the copper tip.

One company that manufactures
electric soldering irons makes a
special armor clad tip which is es-
sentially a regular copper tip with a
relatively thin sheath of special metal

Fiq. 8a.

. =SS —
Fig. 9. The temperature reqgulating stand keeps the
iron ready for instant use.

In this iron the heating unit extends into the copper tip,
creating a faster heating of the iron.

&

. Interchangeable screw-type points for an electric iron.

bonded to the surface which eliminates excessive
wear, oxidation, pitting, and amalgamation of the
copper with the solder. The life of armor clad
tips is reported to be from three to ten times
greater than all copper tips, depending on the
amount of wear or friction in the process in-
volved in their use.

Armored tips retain their original shape for
their entire life, filing being unnecessary. They
are readily retinned with the use of a good flux
and solder. This special metal sheath makes no
noticeable difference in the transmission of the
full heat of the iron. These tips can be had in a
variety of shapes and sizes and are extensively
used in production soldering as they do not re-
quire frequent dressing for reconditioning or re-
placement.

The selection of the proper size soldering iron
depends to a large extent upon the type of work
being done. Fig. 7 may serve as a guide in the
approximate selection of the soldering iron to use
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Fig. 10. The soldering machine is handy and speeds
up procduction work.

whether it be an electric or conventional iron.

Shapes and sizes of interchangeable screw type
points for use on electric irons are shown in
the photographs (Figs. 8a and 8b).

Special Soldering Equipment

Fig. 9 shows a temperature regulating stand
used with an electric soldering iron. It is a ther-
mostatically controlled device for the regulation
of the temperature of an electric soldering iron
while at rest. When the iron is placed on this
stand, it is maintained at working temperature
and ready for instant use. The temperature is
adjustable from low to full working temperature
as desired. A rheostat can be hooked into the
circuit to function in similar manner to control
the heat of the iron while it is in use as well as
idle.

Another type of heat control allows constant
temperature regulation at all times. There are no
thermostats. A flip of the switch and the iron
is ready for use in a few moments. A variable

resistor allows individual temperature control to
meet the requirements for each operation.

The Thermo-Grip (Fig. 11) is an electrically
heated plier type of soldering tool. It operates on
a resistance heating principle and attachments
are available for practically any soldering job.

Fig. 11. Thermo-grip has instantaneous heating and is
concentrated on the spot being soldered.

S

I

LIQUID STATE

20/80  30/70 40/60  S0/50  60/40 70/30 80/20  90/10 100%
IN

MELTING POINTS OF 325°C
METALS AND SOLDERS 600°F
Degrees Degrees 100°C
Metais E‘Lhrgnhei[ Centigraqe 5 i
Aluminum 1216 658 $50°F
Antimony 1166 630 o b0
Bismuth 518 270 ns’c B
Copper . 1981 1083 O
Gold . .. . 1945 1063 SWF
Lead. ... . 621 327 250°C fasimaia
Silver .. 1762 961 f
Tin..... 450 232 450
ALLOYS OF SOLDER AF
Melting points only approximate 200°CH———
Tin content mentione-1 first I
Degrees ~ Degrees 350°F |
__ Aloys | Fahrenheit Centigrade |75°cl
2575 | | 500 260
30 70 . 480 249
35,65, 470 243 —— oy
40/60 . 460 238 100%LEAD K/90
45/55 . 440 227
50/50. . .. . 415 213
55/45 390 199
60,40 . 376 | 188

63/37... 358 181

Fig. 12. Chart of melting points. First number on bottom scale is percent-
age tin; second is percentage lead. Note that solder with about 639% tin
melts fastest and cools the fastest because it melts at a lower temperature.
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Fig. 13, Support the electric iron
on a block of wood when clean-
ing the point.

The heating is almost instantaneous and is con-
centrated on the spot being soldered. Either so’t
or silver solders may be used on work ranging
from delicate instruments up to héavy bars and
lugs. This type of soldering tool works equally
as well with low tin content solders having high
melting points as it does with 50-50 solder.

Common Solders

Tin and lead, when combined in various pro-
portions, give certain characteristics to the alloy
and are the contrclling factor in solder selecticr
for a specific purpose. In making a choice of
solder for a given job one must consider the
peculiar behavior of its physical character when
it is heated and when it is cold. A high tin
content in solder makes it crystalline, hard and
easy to fracture, but it will still be ductile. The
solder with a low tin content has a lower :ensile
strength but an increased ductility.

The selection of the proper alloy of solder to
use is dependent upon the following:

1. Melting point.

2. Strength.

3. Bright or dull appearance.

4. Rapidity of solidifying.

The higher the percentage of tin the lower
the melting point (up to 63 per cent tin, when
the melting point rises from 358° to 450° F.).
Also, the more tin, the harder, stronger, brighter
and cleaner will ke the joint. Naturally the high
tin content solders cost more and are difficult to
obtain. )

While 50-50 solder is generally used for radio
work, one containing approximately 637 tin and
37% lead is the ideal one to work with. As
roted in Fig. 12, this alloy is at the eutectic point,
which means that the two metals act as a solid
and a liquid at approximately the same tempera-
ture, in this ease about 375° F. This eliminates
the mushy state common to other alloying per-
centages while cooling off. Also, you'll generally

Fig, 14. A non-elee’ric iron may be held in a vise.

find that the higher tin content makes a bright,
smooth. neat jcint.

Soldering Fluxes

If one should attempt to apply plain solder to
an uncleaned piece of metal, the melted -solder
would roll off without adhering. This, of course,
is to be expected because the metal usually con-
tains a fiim of dirt, grezse, or metal oxide which
prevents the molecules of solder from ailoying
with those of the metal to be joined. Even when
the surface is cleaned by filing or scraping, one
has difficulty in joining the work satisfactorily,
as metal oxides form very rapidly upon applica-
tion of heat.

If we are tc apply solder successfully te the
joint, it is necessary for thest oxides to be re-
moved as fast as they form on the heated metal.
This is zccomplished by supplying a flux along
with the solder.

The flux should be suited to the job as some
Hluxes have a corrosive action which eventually
eats away the joint and causes failure, especially
on electrical and radio work. The most used
radio flux is rosin.

Rosin Aluxr—Rosin ‘s a solidified material when
at room temperature, but liquid when heated.
It can be had in lump or powdered form or dis-
solved in a spirit solvert. It is also available as
the center of “rosin core” solder. As rosin is non-
corrosive and non-conductive, it is best for tinned
metals. electrical connections, radio, telephones,
znd connecticns in fine instruments, tinware,
iead, and copper.

To deliver the heat to the work rapidly and
satisfactorily, it is necessary that all faces on the
copper point of the scldering iron he covered
with solder. The process aof applying solder to
this pcint is termed “tiuning.” Unless this tip is
kept in a tinned condition, a non-conducting
oxide or crust will form that will prevent the
flow of heat to the work. To tin the jron:
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Heat it first to a temperature comparable to the
actual soldering operation, then, with a flat bas-
tard file, preferably a new one, wire brush, or
other suitable means clean the point of all scale
and pits. Usually the operator will support the
tip of the soldering iron on a brick, block of
wood, or solid object while performing this oper-
ation (Fig. 13). Do not squeeze an electric iron
in a vise. Whenever the tip has become burned
or whenever it has worn out of shape, it must be
filed or ground back in shape. A non-electric
iron may be held in a vise without damage.
(Fig. 14).

With the surface clean, the iron is ready for
@inning. Should the iron get cold while prepar-
ing the tip, reheating and a light polishing of the
tip may be necessary to remove the slight oxide
formed by reheating. Now quickly rub rosin-core
solder over the entire cleaned tip of the iron.
Wipe off surplus solder with a cloth.

Never use sal ammoniac to clean or tin the iron
when doing electrical or radio work as some of
this material may get into the various vital parts
of the assembly and cause trouble because of its
high corrosive and conductive properties.

Preparation of the Work

The metals to be soldered must be clean and
bright, free from grease, dirt or oxide and pref-
erably tinned (coated with pure tin or solder).
Cleaning may be accomplished with a file,
scraper, wire brush, sand or emery paper or

g - -y
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Fig. 15. The proper equipment and materials will help
you do a neat job in radio work.

Fig. 16. A small electric soldering iron for radio.

cloth, steel wool, or by a grinding wheel. The
metal should be cleaned for a reasonable area
beyond that to be soldered. If the parts are oily
and greasy ‘hey shou!d first be cleaned with a
solvent.

Radio Soldering

The soldering iron for radio work should be
light in weight, with a small pointed copper tip
and a rating of 50 to 100 watts if the electric type
is used. One is shown in Fig. 16.

Use of Soldering Guns

Another special type of soldering tool that is
well suited for radio repair work is the Weller
soldering gun. It takes only about five seconds
to get up to working heat after the trigger switch
is pulled, which eliminates the need for keeping
a soldering iron plugged in all day long just so it
wiil be ready for use when needed. The wire
tip can be bent to any shape needed for getting
into cramped quarters, and requires no filing or
tinning. A lamp bulk mounted hetween the
wires shines directly on the work wkhen the trig-
ger is pulled, for working in dark corners of a
chassis. The two-heat model provides extra heat
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cause here we require a good electrical path as
well as mechanical strength. Metal terminal
lugs should be scraped or sanded until bright, as
also should bare wires.

Insulated wire requires special techniques.
With push-back insulated hook-up wire, push the
insulation back from the end with the thumb
and first finger of one hand while holding the
wire in the other hand, far enough to expose
about 34 inch of the wire. Since this kind of

Fig. 17. A kit of tools for electrical soldering,

» 1’?

1 Fig. 19. Clean the spread strands and cut them off to

proper length. Then twist the strands back together as
shown in A and B, above.

—~
ook

o =
- =
Fig. 18. Mashing insulation with long-nose pliers.

when the trigger is pulled all the way back, for
soldering larger objeets.

Use the gun just like a regular soldering iron.
Hold the wire tip against one side of the joint,
pull the trigger, apply a dab of solder between
the tip and the joint to aid heat transfer, then
apply solder to the other side of the joint.

Besides the iron, only a few additional tools
are needed for this work. These include a pair
of long-nose pliers, a pair of side-cutting pliers,
a pocket knife, and a flat metal-cutting file about
seven inches long. A complete kit is pictured in
Fig. 17. A 'piece of sandpaper often comes in
handy, and of course a supply of rosin-flux solder
is needed. No other type of solder should be
considered for radio work.

1f surplus solder accumulates on a soldering
iron during radio work, it is best to discard it
either by wiping it off with a cloth or shaking it
off with a quick downward flip of the iron. The
rosin flux evaporates quickly from hot solder;
hence, it is best to apply fresh solder to each joint
rather than carry old solder on the iron.

Preparation of the work is even more impor-
tant in radio soldering than in other forms be- Fig. 20. An insulation stripping tool.
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Fig. 21. Tinning the electric wire.

wire is tinned during manufacture, no further
preparation is ordinarily needed.

With ordinary insulated wire, the insulation
can often be split lengthwise for removal by
squeezing with long-nose pliers, Fig. 18. The
strips of insulation can then be pulled off with
the pliers, and loose threads can be clipped off
with side-cutting pliers or a pocket knife. The
exposed copper wire should then be scraped
lightly with the blade of the knife to remove
oxides and dirt.

When insulatien cannot be removed by squeez-
ing, hold the wire flat on a workbench or block
of wood and rotate it slowly with the fingers
while cutting through the outer insulating cover-
ing of the wire all around with a sawing motion
of a pocket knife held about 3; inch from the
end of the wire. Slide off this covering, then
peel off the inner rubber or cotton insulation with
your fingers or a knife, being extremely careful
not to nick the copper wire. Scrape the exposed
wire as before, until bright and clean.

With stranded wire, spread out the strards and
scrape, doing this several times so as to expose
a different part of each strand each time to the

knife. Then cut off to the proper length and twist
back together (Fig. 19). A sharp knife is best
for removing insulation, as it ‘can be held tightly
to avoid cutting too far and nicking or breaking
the copper wire. Even the slightest nick will
weaken the wire enough to cause a break even-
tually at that point if the wire is subject to any
vibration or bending. A new tool that strips in-
sulation from any standard wire in one motion is
shown in Fig. 20.

Enameled wire presents problems of its own.
Solid enameled wire can be scraped with a knife
or cleaned with fine sandpaper folded over the
wire and moved along it. Enamel can easily be
burned off with an alcohol burner, however, and
this procedure is definitely to be preferred in the
case of fine stranded enameled wire such as that
used for antennas. Untwist the strands for about
1% inches, spread them out so no wires touch,
and hold the spread-out strands just within the
tip of the inner cone of flame of the lamp until
the wires are red hot for about 34 inch from the
end. Now immerse the heated wires quickly in
a pan of alcohol and the enamel will dissolve,
leaving a bright, clean copper surface.

In general, untinned wire is best tinned by
leaving the heated soldering iron in its holder
with the tip facing you, holding the cleaned end
of the wire on a flat surface of the soldering iron
tip, then applying rosin-flux solder to the wire

-while sliding and rotating the wire slowly until

it is completely tinned (Fig. 21). Shake off the
surplus solder.

}' PERMANENT
HOOK JOINT

TEMPORARY
HOOK JOINT

Fig. 23. (1.) Badly soldered ground connection. The iron was too cold, and too much solder was used. (2.)
Clean off and try it over. (3.) This is a strongly soldered ground, but there is still too much solder.
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PRACTICAL BOOK

FOR HOME STUDY

STEEL SQUARE. Complete explanation for
using this important tool, Covers various
scales, using squares, calculating lengths,
laying out rafters, figuring roof spans, runs,
rises, pitches, etc, A real *'how-to-do-it”’
book enabling you to learn all standard uses
of the steel square. 101 illustrations. $2.25,

UNIVERSAL MACHINISTS HANDBOOK.
This hook In the fourth edition. Contains
400 charts, tables, graphs, etc. 1llustrated
data for setup on iathes, mlling machines,
shapers and drili presses. $2.00.

PLASTICS — PROBLEMS AND PROC-
ESSES. With considerable emphasis on de-
sign, it introduces readers to the entire field
of plastics without too much technical stress
on any particular phase. 215 designs. 352
pages, illustrated. $3.00.

CARPENTRY. This practical 436-page book
explains principles of huilding construction.
including vafters, roofs, floors, walls, stud-
ding, girders, partitions, bridging, trusses,
etc. How to make all types of joints, how
to build concrete forms, how to finish hoth
inside and outside, and hundreds of other
important subjects, 541 illustrations. Ex-
ceptional value, $2.50.

PRACTICAL FURNITURE FINISHING.
Explains how to create original finishes as
well as repsir old finishes. Covers flnishing
of all popular hard and soft woods, also
fancy veneers, inlays, rare and fancy-woods,
Includes latest methods for such novelty fin-
ishes as blond pickled, frosted, bone white,
dusty antique, old world, polychrome, two-
tone, etc. 85 illustrations, many ln natural
color, $1.25,

HORNUNG'S HANDBOOK OF DESIGNS
AND DEVICES. This book furnishes a
permanent valuable source of valuable in-
formatjon collected by a commercial artist.
1t discusses the circle; the line; the band;
the triangle; the square; the diamond; and
the interlacement, These are only a few of
;ge”scctlons in this 218 page book. [I’rice

INTERNAL COMBUSTION ENGINES.
Covers basic fundamentals of all types of
present-day Diesel, airplane and automotive
engines, including characteristics, valve
timing, thermodynamics, fuels, detonation,
carburetion, injection process, spark and
compression ignition engines, supercharging.
etc. 450 pages. 302 illustrations. $5.00.
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REFRIGERATIOAN SERVICE’ MANUAL.
1 a b hold

Covers newest
and small commercial refrigeration. Takes
up installation, testing, trouhle shooting.
replacement, repairs, etc.,, 300 pages, 138
illustrations and diagrams. $2.00.

ARMATURE WINDING. Explains with 246
illustrations, connecting diagrams and de-
tailed instructions how to wind, fest and
repair A.C. and D.C. motors and generators.
Written especially for home study. $2.50.

24 ACTION TOYS. Complete handbook of
toy-making. Covers tools and supplies.
transferring design; sawing: fastening parts
together; coloring and flnishing: and de-
sign for making standing, rocking, and
wheeling animals including kangaroo, bear.
camel, tiger, buffalo. A1so designs for
jumping jacks, acrobats, pecking hens,
shimmy walker, bronco buster, ete. Well
illustrated, 90c,

PRACTICAL ELECTRICITY AND HOUSE
WIRING. Discusses basic principles of elir-
cuits, wires and insulation, three-wire sys-
tem, grounding, polarizing, fuses and cir-
enits, wiring methods, planning installa-
tions, wiring new bouses, installing switches,
fixtures, ete,, wiring houses after they are
built, wiring tarm buitdings, wiring for mo-
tors, AC and DC, single-pbase and three-
hase, home repairs, etc. 190 pages. 208
Nus,  $2,00.

PRACTICAL COURSE IN MODERN LOCK.
SMITHING. Simple descriptions, explgna-
tions, and illustrations. Covers the histori-
cal background of locksmithing, a glossary
of technical terms and trade terms: toois
and working equipment; masterkeying.
warded and tumbler locks; and safe, vault,
and bank locks. $3.95.

PRACTICAL COURSE IN HOROLOGY.
Valuable to beginner or professional, this
book presents the fundamental of watch
construction, repair, and adjustment. Com-
Llete coverage of tools and materials. Every
trick of the trade is explained in a clear,
detailed manner, $2.75.

THE HANDBOOK OF KNOTS. 195 pages
pocket-size book by famous knot expert, il-
lustrates and explains 428 knots and ties in
detail. These knots are used in 48 different
occupations including butchers, divers, farm-
ers, electricians, fishermen, tailors, yachts-
men and trappers. Price $1.00.

SCIENCE AND MECHANICS.

all charges prepaid.

USE THIS HANDY COUPON NOW

450 East Ohio Street, Dept. R:Z. Chicago (I, 11,

Enelosed is $..vuievirreriionitieiecanias

STREET AND NUMBER..c.ovveeierteiiaiinnieey
CITY s ioreneannecones ZONE.......... STATE..........
T 1 you prefer, hos D.. plus postage in U, S. only.

.for which send me the following books,

MIXING OF COLORS AND PAINTS,
Practical information on art of mixing col-
ors and paint for interior decorating, bouse
painting, arts and crafts, color formulas,
color cards, furniture, polychrome finish, se-
lecting color schemes, thinners, dryers, etc.
296 pages. $2.50.

1,000 WAYS TO MAKE MONEY. Practi-
cal plans for making extra money in spare
time or from limited capital. $1.00.

INDUSTRIAL ELECTRIC WIRING. Covers
description and analysis of every phase of
construction, operation, and maintenance of
hoth AC and DC wirlng. More than 100
valuable tables, dlagrams, and photographs.
Price $3.00.

DIESEL FUEL INJECTION SYSTEMS.
Describes the construction, operation, main-
tenance, and servicing of fuel injection sys-
tems used on American Diesel engines. 174
pages, illustrated. $1.00.

BOATBUILDING. Practical handbook de-
signed and written to meet the needs of the
bullder of all types from rowboats to com-
mercial vessels. Covers the complete proc-
esses of wooden boat construction. $7.50.

PATENT FUNDAMENTALS. Demonstrates
the prineiples of true invention, procedure
in obtaining patent protection, drafting ef-
fective claims, making assignments, lasulng
licenses. Easential facts about trademarks
and copyrights also included. $2.00.

2100 NEEDED INVENTIONS. Source book
of practical money-making ideas that ars
crying to be invented. Special chapters on
the art of inventing and how to develop and
protect ldeas. 252 pages. $2.50,

AN OIL BURNER HANDBOOK. Fields of
fndustrial and domestic oll burners covered
in this 250 page book, Useful for mechanic
and technician. Diagrams, photographs and
tu‘blgs clarify instructions and explanation.

KNOTS, SPLICES AND ROPE WORK.
Kfimple and complete directions for making
the most useful and ornamental knots in
;(inslanon use and many other unusual ones.

SUNSET'S BARBECUE BOOK. Contsins
desails for building 14 basic types of out-
door barbecues and grills; also a special
section of savory recipes and menus, $1.50.

HOUSEHOLD MECHANICS., Almost 150
jobs in woodworking, metal working, paint-
ing and finishing in the home, care of elec-
trical appliances, using concrets and 3pluster.
etc. 256 pages, 642 illustrations. $3.00

GENERAL LEATHERCRAFT, A brief his-
tory of leather and kinds of leathercraft.
Contains 1st of tools, equipment needed
and list of supply companies. Procedures
are given in detail and many designs in-
cluded. Price $1.20.

REVISED LAPIDARY HANDBDOK. Cov-
ers the following: Sawing, gem drilling,
bead making, cutting faceted gems, the
optics of brilliants, artificlal coloring of
agates, soft carving with steel tools, carving
and engraving hard materials, bracelets
and rings. Price $3.00.
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For proper tinning of stranded wire, untwist
the cleaned strands for about 1% inch from the
end and spread out the strands fanwise. Tin the
wires by applying solder to one side while heat-
ing the strands with the soldering iron from the
other side, and shake off surplus solder while it
is still molten or tap the strands with the iron.
After the wire has cooled, twist the strands to-
gether again. Difficulty in tinning stranded wire
means that additional careful scraping or sand-
ing of individual wires is necessary. With new
and fairly clean stranded wire, it is sometimes
possible to tin the wire without untwisting, but
there is the risk that the inner strands will not
be thoroughly tinned, and the wire may be too
stiff to bend when forming a joint.

When a wire is to be attached to a soldering
lug, the lug must also be tinned. This calls for
essentially the same technique as for solid wires
—careful scraping, then heating from one side
while rubbing the other side with solder. Lugs
are extensively used for making connections to
a metal chassis, because a soldered connection to
a flat metal surface is usually messy in appear-
ance and may not have adequate mechanical
strength. Lugs are also used extensively on ter-
minals of radio parts.

When a soldering lug is being tinned, the hole
in its small end usually fills up with solder. This
hole must be opened to permit looping the con-
necting wire through the hole. Brushing out the
solder while molten is bad practice because it
scatters molten solder in all directions and may

Q TEMPORARY
HOOK JOINT

(D

. ” > Z!!I JOINT
@ WESTERN UNION BELL
SPLICE SPLICE

Fig. 24. Four types of wire joints.

cause short circuits. Instead, wipe surplus solder
from the soldering iron tip with a cloth; then use
the iron to pick up surplus solder from the lug.
Wipe this from the iron, and again apply the iron
to the lug, until the solder in the hole has been
picked up. Sometimes the solder can be poked
out of the hole by inserting the cleaned tip of the
iron in the kole. Remember—the less solder in
the iron, the more solder you can pick up w¥h
it. It should be mentioned that some servicemen
do not bother to remove surplus solder from a
lug; they simply apply the soldering iron to the
lug to melt the solder; then poke the wire
through the hole, and bend the wire to the de-
sired shape after the solder has hardened.

The Types of Joints

The three types of joints most often used in

\
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HOOK JOINT

WESTERN UNION SPLICE

BELL SPLICE BELL SPLICE - FOLDED

Fig. 25. Seven methods of taping joints.

connecting a wire to a soldering lug are tem-
porary hook joints, permanent hook joints, and
lap joints (Fig. 22). To make a temporary hook
joint such as is required when it may be de-
sirable to remove the wire later without too
much trouble, bend the cleaned and tinned end
of the wire into a hook with long-nose pliers, and
insert this hook in the hole in the lug. If there
is any tendency for the wire to fall out, the hook
may be closed a bit more after insertion, but
should not be pinched together. Now apply the
heated soldering iron to the top of the lug and
on one side of the wire, and apply solder to the
other side of the wire and to the lug, but not di-
rectly to the soldering iron. Use enough solder
to fill the gap between the lug and the hooked
wire; then remove the iron but do not move the
wire until the solder has hardened.

The permanent hook joint is made in the same
manner except that the hook is squeezed tightly
together with long-nose pliers after insertion. It
is always more satisfactory, and should be used
whenever there is a possibility that the joint may
be in use for some time because it provides much-
needed mechanical strength as well as good elec-
trical contact.

A temporary lap joint is made by simply hold-
ing the straight end of the tinned wire over the
tinned lug, pressing the heated soldering iron
over rosin-core solder so some solder will adhere
to the lower face of the tip, then applying the
soldering iron to the top of the wire so as to fuse
together the solder on the wire and on the lug.
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Fig. 26. Never let any pcrts subject to vibration hang
from a soldered joint as shown in top view. Pull trem
up snugly as shown in the lourer photo.

Remove the iron as soon as fusion c¢:curs, but
continuz holding the wire rigicd unti! the s¢ ler
has hardened. If the hand is rested against some
part of the chassis, it is much easier to hold the
wire steady for the shori cooling period requirad.

Whenever possible, insulation should be kept
at least % inch away from the lug when the wize
is in soldering position, to aveid burnii.z the in-
sulation. With push-kack wire. the insulation
can be pushed right up ‘o the lug after the joint
is completed. At this time, the joint can also be
dressed by arranging the wires neatly. siraight-
ening out kinks, and nipping off surplus wire pro-
jecting from the joint.

Joints for Wire to Wire

A number of different types of joints are in
general use for soldering two wires together (Fig.
24). The only temporary joint is the hook joint,
made by forming a hook in the end of each wire,
linking together the hooks, then applying the
heated soldering iron and solder on opposite sides.
If the wircs are spread apart before being hooked
together, the spring tension in them wiil prevent

the wires from falling apart before and during
soldering. A permanent hook joint is made in
the same way except that the hooks are squeezed
together tightly to form a semi-rigid joint.

The Western Union splice (Fig. 24-b) is pre-
ferred by radio men when mechanical strength
is required, as in antenna systems. To make it,
clean each wire for at least 1\2 inches from the
end, grasp one wire in each hand and cross the
bared ends, then twist each wire in turn around
the other, but in opposite directions. Keep the
turns of wire far enough apart so solder can flow
between the turns. The twisting is done with
the fingers, leaving about 34 inch of wire un-
twisted at each end and cutting this off with side-
cutting pliers. The joint is then straightened
with the fingers, and solder is applied just as for
hook joints.

A permanent Bell splice (Fig. 24-c) is some-
what easier to make, particularly in tight loca-
tions, but has little mechanical strength insofar
as pulling is concerned. Simply cross the bared
ends while holding both wires in one hand, and
twist the ends together with the fingers of the
other hand.

To connect one wire to some point other than
the end of another wire, use the permanent T
type joint (Fig. 24-d). Expose about one inch
of wire at the desired point of connection, being
extremely careful not to nick the wire outside
the proposed location of the joint (nicks in the
joint region will be bridged by solder). Now
simply wind the end of the other wire around
this wire, spacing the turns slightly. Trim off
the end of the wire, then solder as before. Be
sure that solder flows between the turns or twists
of the wire. Methods of taping the various kinds
of joints are shown in Fig. 25.

Unsoldering Old Joints

Replacement of a defective part in electronic
or radio equipment generally requires that joints
for the old part be first unsoldered and the old
part removed. In a few cases this simply in-
volves anplying a heated soldcring iron to a joint
while p:lling on the wire with fingers or pliers,
but with properly made joints a definite tech-
nique is required for speedy unsoldering.

First, the solder on the old joint must be
melted. Mere application of the hot iron will not
alwi s do this fast enough because of the accu-
mulation of heat-resisting oxides and dirt on the
old sold-r. Here a little trick is well worth re-
membering—apply a bit of fresh rosin-core sol-
der between the iron and the joint. This aids in
transier of heat from the iron to the joint and
at the same time the rcsin flux cuts through the
layer of dirt. Sliding the scldering iron back and
forth over the joint liclns to cut through the dirt.

Often the hook in a joint can be opened with
long-nose pliers while the solder is molten, in
which case the wire can be casily pulled out of
the hole in the lug. For stubborn joints, melt
the solder as above, then remove the iron and
wiggle the wire vigorously while the solder is
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cooling. Spread apart the hook as much as pos-

|

sible now, then repeat the heating, wiggling and |

spreading procedure until the wire is separated
from the lug. Surplus solder is then lifted off
with the cleaned heated soldering iron, in prepa-
ration for connecting the new wire.

When connecting radio parts having self-sup-
porting leads, such as small condensers and re-
sistors, bending of the leads to their proper
shapes and shortening of the leads when exces-

sively long are important steps (See Fig. 26). Do |

not intentionally make sharp-cornered bends with
pliers, as this may weaken the wire. Make bends
with fingers, using pliers only for forming hooks
in the ends of the wires. Start bends at least
% inch away from the body of a resistor or con-
denser. Additional bending is usually required
after the joints have been soldered, to keep bare
wires away from the chassis or from other bare
leads or terminals.

If there is any possibility of an exposed sol-
dered joint coming in contact with other wires,
the joint should be taped. A special narrow type
of friction tape is made especially for radio work;
being only 3 inch wide, it can more readily be
wrapped around a small joint. Cover exposed
wires with at least two thicknesses of the tape,
allowing the tape to cover adjoining insulation
for about % inch on each side of the joint.

Requirements of a Good Soldered Joint

If you readily understand and follow each of
the following requirements for making a good
soldered joint, you should have no difficulty in
making a professional looking job every time.

1. Have the soldering iron at the correct tem-
perature, .

2. Keep the iron clean and well tinned.

3. Use an iron of the correct size.

4. Use only rosin-core solder.

5. Clean your work thoroughly before attempt-
ing to solder.

6. Make good mechanical contact between parts
to be soldered.

7. Tin each part separately if originally un-
tinned.

8. Apply the solder to the part, not to the sol-
dering iron.

9. Do not move the joint until the solder
hardens.

For Dark Corners

e Trying to use a screw
driver in a dark space
can be very perplexing.
A small pocket flashlight
of the “fountainpen
type” taped to the shank
of the screw driver not
only illumirates the
work effectively, but
leaves one hand free.
Use electrician’s, adhe-
sive, or Scotch tape,
RonaLp Eyricr

|
|
|
|

American
Beauty

ELECTRIC SOLDERING IRONS

are sturdily built for the hord usage of industriol
service. Have plug type tips ond cre construcied on
the unit system with each vital part, such as heoting
element, easily removable ond replcceable. In 5 sizes,
from 50 watts to 550 watts.

TEMPERATURE REGULATING STAND

This is o thermostotically-controlled de-
vice for the regulotion of the temperature
of on eleciric soldering iron. When
placad on ond connected 1o this
stond, iron may be maintoined
at working temperoture or
through odjusiment on
bottom of stond ot
low or worm tem-

For descriptive literature wrila

AMERICAN ELECTRICAL HEATER CO.
DETROIT 2, MICH., U. §. A,
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TELEVISION SETS
RADIO RECEIVERS
F.M. (Frequency Modulation)
RECORD CHANGERS
AUTO RADIOS
AIRPLANE RADIOS
PUBLIC ADDRESS Systems
(Right — Instructor explaining oprration

of 20-inch Cathode Ray tube used in
Dumont Television Set.)

A

A.C. and D.C. MOTORS
GENERATORS
SWITCHBOARDS
CONTROLLERS
WIRING JOBS
APPLIANCES
ELECTRONIC UNITS
(Shown at left—1I nstructor demonstrat-

tng latesttvpe of Lest Unil for check-
ingthe efficiency of a Motor.
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