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A FEW OF THE QUESTIONS ANSWERED
IN HANDBOOK 5. Pages diven.

What care is needed in Crystal
sets and not in tube sets? p. 3.
What 3 panel laznuts best? 3-
Two ecasv—to-build cabinets. 4.
Best form for coils. Size, 4.
How to build a Coupler. p. 6.

What types of condensers can
we use in Xtai sets? p. 7.

Best types of Xtal stands. 8.

Mounting Diodes. page 9.

How may Transistors be used to
advantage in Crystal sets? p. 10

Difference between Hi and Lo-
frequencg Transistors. p. 11.

Best phomes to use. p. 11.

To build a tank unit. p. 12.

Data on 6 types of Aerial and
ground tuning circuits. p. 13.

Give 5 types of direct—coupled
Crystal eircuits. p. 15.

@ive 7 types of ecircuits that
give variabie selectivity. p. 15
Building a Looose-coupler. 16.

Transistor amplifier circuit
for more voelume. p. 1%7.
8 Panel and base layouts for
various ccombinations. p. 18.
Necessary tools needed. p. 10.
Building a good soldering iron
‘ control unit. p. 26.
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Good soldering habits. p. 20.

Quick way to lay out a panel,
with minimum size. p. 21.

What parts should be wired up
with largdge wire? p.22.

When should we use flexible
hookup wire? p. 22

What 2 things are essential to
gocd distance operation? p. 22.

Some Aerial kinks for D¥. 28.

What about your ground? p. 23

What locations are best? 23.

In the years we have been at-—
tending to the Experimenters'
wants — thousands of guestions
pop up. Like most things - 15%
of the  -questions are asked by
86% of e FPans. Many questions
sound odd to an 0ld Timer - but
are very serious when asked by a
Bedinner, or early Experimenter.

Most elementary books don't
really "begin”™ but start halfway
up the ladder. This gives the
Neophyte a lift. HEven the 014
Time Experimenter can find many
sudgestions of value. Every day
a Beginner asks an Expert one
that he can't answer!

Lots of pictures with symbodls
so you can recognize them later.
Many diagrams and details.

All methods have been used o—
ver and over again by us — and
Experimenters writing in. We'd
like tﬂ-fass it on to you. Same
price and source as this one.

Rev. Bro. T., St. Benedict's
College, Colombo, Ceylon, says:
"As a teacher I appreciate your

efforts to cater to newcomers in

your HB-5. A gem of a production
for beginners."

MsRs, Valley Park, Mo.:"HB-—5
is absolutely great. Could never
find sueh info. before. Your
books help me solve problems.”

E-H., St. Louis, Mo.:"Read HB-
5 cover to cover. Will study it
over carefully next few days.”
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FOREWORD

About 1915, after reading a
10¢ booklet on the wonders of
Wireless, I wound my first coil
to receive code signals. It was
about 200 turns #28 DCC wound on
a broomstick. It was a beautiful
coil - all painted with white
Lead paint. (The paint was ny
own invention.) Hooked to a 10¢
Gernsback galena, phones and
Aerial, I didn't even get a good
click. The lead paint had short—
ed the coil, crystal and phones.

A neighbor boy (also named El-
mer) came over to get his Galena
to working — because I knew ™all
about Wireless!" I hooked up his
unpainted coil and in came 6JG's
powerful rotary spark about two
miles away. This further con-
vinced him that I knew "all a-—
bout Wireless."®

Over the intervening years
hundreds of various kinds of
coils have been constructed. And
next to tubes — I believe coils
are the most varied and inter-—
esting parts of a Radio. There
are now so many types that some
companies make a business of
building coils alomne.

One could never guess how many
colls we hawe built in our shops
— but like they say in the South
— "an awful lot."®

In 1832 I operated a small Ra-—

dio service shop on 23rd Ave. in
Oakland, Calif. Being a one-—man
shop I had to stick close to
heaaquarters. During a period of
Short wave experimenting I ran
out of Bakelite tubing and coil
forms. Rather than close up, I
rlgfed some celluloid plug-in
colils on tube bases. They worked
so well that T made more of them
— and_a Jobber became interested
in selling them. He got us hook-
ed up with Don Wallace (WBAM) as
our factory representative. Mr.
Dickow, then editor of "Radio™
(a magazine we miss) introduced
us to two factory Reps. in New
York and Chicago. Each Rep. cov-—
ed 7 states. Well, we made lug—
in ceoils all day and nalg the
night — with no profit. After a
couple of years we decided to
sell them direct. Since then we
have made oodles of coils. In-—
cidentally, we also started Mod—
ern Radio Liabs. in 1932.

There are many kinks to Coil
building — but will pass some of
them on to you. Possibly you are
like us — you learn somethin
new every day. Many buy them bu
others like to Pwind their own."

Would like to thank Mr. J.T.

Crevelt, representing Insulation

& Wires, Inc., S.F. for help in
certain winding methods.
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. INTRODUCTION.

e subiject of coils 18 an €X—
teggive a%e. In this Handbook we
will try to cover the methods of
winding coils that have come be-
fore us over many years. A comi
panion Handbook wi 1 cover Col
Techniques that are interesting
to the average Experimenter and
builder. The methods of winding
will be those useful to the BxX-

erimenter — instead of the com—
gercial coil manufacturer. ot

The simplest coil is a jumb e
wound — a hank of wire wound i
round your fingers 7 to make the
simplest form of coil wlnder.hUp
from this — they proceed tlgE
dogens of wvariatlions and comp 1f
cations to the harder forms ©

Honeycombs, produced by compli—

cated machines. _ bS
We have run into some 1ngend

ous "Joe McG@Gee® coil winders -—
oven starting from an old sewlng
machine!Due to the cost of built
machines, most companle

S S RS

g desig¢n

1-3. Fuctﬁry production Line.

and make their own to their par—
ticular needs. Some large ciﬁ
mercial winders run up into 1 e
+housand dollar class. Many 1n

tricate ones are NOW used for

- c
E?gigd fields and_gface. Some

omb coils — with concen~

can wind man mul%ij
time; ace in _
;2 :r in ﬂa%;een; and qlectrugtf
cafly control the tension of t ?
wire automatically. The ﬂperi_mﬁ
just swaps the coils and replac—
s wire and paper. A wire COM
pany tells us their electronic
~ontrols for tension are SO ac_r
curate that it 1is almost impos

- m——
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= feeding the wire around the form
- ageguug turn it. This will keep

sible to break fine wire during bolt may also be used.

winding. How elsge could we ob- Radio frequeney chokes do not . : i
tain mgles of fine magnet wire have to be ginglg layers, or in the wire straight and eliminate
on a 10 lb. spool - all in one honeycomb form — but may be made many K£ings. is to use a

Another good wa

S lathe. However it
thread—cutting la A

solid piece?
The above large commercial

on this rig. Por a small choke
you may use a 3/16" wooden dowel

winder is driven by a % hp. mo-
tor. It can wind 14 multi-layer
coils at a time — in sizes of
wire from #16 thru 42. Insulat-—
ing paper between layers is fed
onto the 14 coils at a time - up
to 242° wide. Qutside diameters
of coils may be 54". The insu-—
lated paper is slitted — we sup—
ose ter each layer goes on.
other machine for double wind-

ings is also shown. Women wind
most of the coils — the picture
shows a corner of a factory.

2. JUMBLE WOUND.

Jumble, or the scramble—wound
coils may be wound by hand in
{uur fingers — but an easier way

8 to mount the core in a hand
drill, or on a motor shaft. The

hand drill is then placed in a
vise for stability. A gooseneck
lamp is helpful for watching the
fine wire go by.

~ While the hand drill is pre-
ferred for smaller windings, the
motor is used for larger ones
like speaker fields, chokes, and

other large coils.The old dynam-
ic field coils used to run about
8 miles of fine wire on a form -
80 3 hand drill is too tedious
for this. Speakers today, due to
better Alnico magnets, do not
require as much wire.

For re-winding headphone mag-
nets see details in Handbook |.

Electro-magnets for bells,
buzzers, etc. may be jumble-~
wound - meever, layer—wound is
Better as more wire will go into
the same space. Cores may be of
stove—-pipe wire bound with some
plastic tape. An iron screw or a

or a brass screw with cellophane
tape over it. If you want a good
sectional choke you may use some
fibre washers separated by fibre
bushings as shown. Screw up the
yﬁrks and let end fit into drill
chuck. For approximately 24 mhy.
we used to wgnd 1 sectigﬁ of Sgﬁ
and one of 200 and 100 - makin
total of 600 turns of #34 ename
wire. Dope the outside.

An English author makes long
wave coils this way, but we can-
not vouch for their effieciency.
We feel a large single-layer or
honeycomb is much better. But if
you want to experiment, here is
the approximate data he uses.

On 1" diameter forms he forms
" slots. All coils are wound
with #36 enameled wire and all
is jumble- wound and doped.

For 1.6 mhy. inductance he
wound 4 slots of 80 turns each.
With a .0005 variable condenser
it should reach about 1500 meter
range; 2100 with a .001.

For 2.1 mhy. inductance he
uses 4 slots of 92 turns each to
reach 1700 m. with a .0005 and
to 2500 meters with a .001.

For 3. mhy. inductance he used
6 slots of 85 turns each to %et
2000 meters with .0005 and 3000
with .001 variable. Ranges may
vary with winding and sise of
the variable condensers.

Put Light Coil cement over all
windings to make them rigid and
weatherproof.

3. SOLENOID or SINGLE LAYER.

This tubular winding, if sus-
pended in air, is the most effi-
cient Radio coil we can devise.
But, for ease of winding, mount—
ing, etc. we add a little loss
bi winding 1t on a form. Most of
the Radio coils you encounter
will be wound in this manner., Tt
igs the easiest to build, next to
the jumble windings.

3-1. We will first make a rig

is slow except for spaced
ings — when %; works good.

9.1. How to Unreel « Hank.

o hold hanks, or coils of mag-
Ee% wire becaﬁqp most companies
send wire in this manner,if less
t+han % 1lb. amounts. Use 3 piece
of 4™ plywood and center a pivotl
£ . Mount 3 curtain sup-

thru
orts, Or sScrew hooks bent as
ghuwn: thru the plywood. When a

j oll is placed in the sup-—
;éifaf the lagier are twisted to

hold the hank. Mount the pl?DE
on a piece of 2x4 block for suf
ficient weight to hold 1t 1m
1ace on the bench. Put a large,
lat washer beiween the_blucks
so it runs easily but still able
to keep the wire taut. The metad
bushing also aids. Jou may thgn
unwind the coil without it dei—

ting in a tangle.
3-2. A Quick

Coil Winder.

3-2, ick method of winding
o Aa%ﬁ still do a nice Job,

: thespin to the
to serew a clo P Mana

keep

a coil,

%znch +0o hold the wire.

off a good distance and

bench you ma
winder.
planatory.
crank is stationary but the bacie
end, with the spring 1is movable.
Use a large open spring and col-

lar to

3.3. A Simple, but Efficient
Coil ¥Winder & Chucks.

corner of your
rig up this coil
rawing is self-ex-—
The part with the

3-3. On one

The

fit the sh oo .

Place a form in the winder and
adjust the tension - you will
soon learm to get it right.After
winding the coll use the clothes
pin to grasp the wire before you
cut it off. Then push‘the §?¥?
back — closing the spring and 1
will quickly release the form.
As you hold the wire ylth gge
finger— you will appreciate this

arrangement. N
You will find this winder té
be very versatile. You may maxe
a1l kinds of chucks for it. The
ones for 4-5—6 prong plu —li
coils may be made from wood. A
3> x % metal coupler may be uﬁe
for windinE wooden shafts when
making chokes, etc. Winder mi&
be used for traﬁsferrlng wire to
ool from a : &
p ggﬂn Shows best @ethﬂd GflEaks
ing Crystal set coils as we aﬂ
details for mak:.&lgid't:épi; it,i?;t
o it was a goo
'% e turns for a tap — but gntygzi
doing this will soon fin :
its not a good idea—
usually breaks at the t
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This method for over 25 years.

Our 2XM celluloid forme a
usually specified for mnr31331;§

sets.It has been prove

best for DY due tg 1uwfig§:y A
ngeveri :

cations given here are 3 -

plicable to Bakelite, andsgtigr

plastics,as thei :
very similar. eir Prﬂpgrt1es are

Cut 2 pes. of friction t '
: ape 1"
%ﬂl . Then, 6" from end uf'Eiri'
old one piece over, as shown in
A. Start winding at "hot" end
with the small ring, bringina

2na turn up ¢
B Blﬁse to hold tape,

When making taps (C)
3" strip of f&ght ca£ hh;;ﬁiﬂni
EEE i?c :urn to be tapped.' Slip
ne:}er ﬂinEr under turns for s
ter end has been r
wire 6" long for Tand, “ﬁf:ﬁ’g}’[}
ne %?rn, folding tape over wire
:s f own., Push tape under next
¢ last turn, and pull tape and

3-4. Winding & Tapping

Crystal Set Coils.

ust sandpaper off th
gggglﬁatliea:d :nduanlder aen Z?fgtgﬁ
. Uge onl -
Eﬂvered wirg for tapﬁzdcgggfg.
fameled wire is too hard to
ciean up to solder. We have used

the winding specifi-

How to Make (oils.

wire taut. Secure fla
down with cellophane ﬁip;{ %ig;

cement all edges with Light Coil

Cement.

When coils are mounted -

cally,use a bracﬁft to th?vgizi.
old

from panel with 6-32 ; nliil“ BP'{T?I?

machine screw and nuts. It makes

shorter leads to switeh and also

If bhorigontal

helps to clear condenser, etc.
- Por spaced windings,
on the correct number o

strin

then dope it
b ol with Light Co

nice loocking job.

4. AIR or SKELETON COILS.

hi AL IR0
il

oy e, { b BB o
IVUVIVIARAARN ]}

4-1. Various Zir-wound Coils.

The Air-wound, or Skeleton

coil is about the most efficient

made — as far as Hi-frequency

losses are concerned i

nates losses from tha*digleﬁigé—
Eﬂuever, for ease of winding'
ounting, etc. the single layer:

using a good low-loss -
st}I the most Eﬂpular.fgimtiz
R0's, when all the energy to get

DX was necessary — iot -
lows used them in theii ggci?&-

ers. Now they are mostly limited

to transmitting cof T fre

quency coils. Moy e G
We used to make a lot of the

transmitting type for
Eractﬂr in San Fr&nciacﬁ& —Ckﬂ;ﬁ?;
he used them in a fever machine

. - —

just wind

t
fasten end down. Then, runuinge%

of string in between the tu
pulling turns over againatrﬁgé
- then remove string. You
1l Ce-
over. This will make a

How to Make Coils. 7

His object wasn't as much in
healing as it was gselling the
puilt-up machines. His O fice
locked more
than a Doctor's office. They op—
erated around 20 meters. S0 We
had to figure out an easy Way 1o
make them — as we only got $1 to
make them. This jig may be used

like a Radio shop

on anything from 1" up.

5%?1“*@

4-2. Winder for Rir-wound Coils.

(F) Get a piece of Bakelite
tubing the approximate gsige of
coil to be made. Mark it length-
wise on one side and glit it
vith a hacksaw. Make about 3 of
the small wedges from heavy A-
luminum and slit each as shown.
Bend the center ones down to fit
inside the form. Removing these
wedges allows the form to col-—
lapse. Mount 2 RH machine screws
ug on nuts to hook the wire on
W starting or compietlng.

?E) Now wefll wind some trans—
mitting coils with #10, 12 or 14

tinned busbar — or enameled wire
if you prefer. cut 8 pes. heavy
celluloid, or Plexigilas £" wide

and long enough to cOVer form.
piece of string around

together solidly.Slip 4 of these
strips under the string — evenly
spaced around +he form. %cw sli
it into the winder 3-3). HooO
and of wire around SCrew at the

right and wind on turns — hook
screw on other end and cut off.

Space wire evenly across.

aint several applieca-
Heavy Coil Cement over

Next
tions ©

the wires and down onto the four
Celluloid strips. Lay the other
4 over these— and
with pieces of &" x 4" plywood.
wrap string around the outside
of the wooden strips and fasten
end down good. GO OVer the wind-
%ng and true it up. Remove form
rom

hold them down

winder to dry 24 hours.
String, blocks, wedges and the

coil may all be slipped off and

you'll have a fine coil that ma%
cost $1.50 with mountingds. A &
are transmitting coils, altho @

& E, with the decked inductance

switches, may be used for trans-—

mitter coils, too. B coil has a

+ube base mountingd, altho the

system used at D is preferred.
Now, if you want to make re-—

ceiver coils with finer wire -

use 6 or 8 re—enforecing striﬁs
+o make them more rigid. If the
windings are spaced you may run
a string in between and remove
it before cementing. In case you
want closewound coils — cement
the strips a little ahead of the
winding so the inner strip will
be solid and secure.

In early Radio days some Fans
cut away part of a Bakelite form:
fo skeletonize it- but it usual-
ly breaks. Besides, it was too
much work for resul%s obtained.

Ribbed plug-in coils are_a
form of skeleton coil but we al—
vays felt the sudden Jod didn't
help RF operation — SO 1'd stick
+o0 the round forms.

Now we come to the up—to-date
round busbar coils in Fige Do
They are Jjust bent around a form
and slipped off. Usually theilr
springiness will space them jus?v
right — about 1 turn a art. They
ape most used 3/8" to 3" 1n dia.
gpec. for 144 mc. (2.1 meters)
use 3 turns #12 tinned bushar
over winding space 3/8" long on
s form 3/8" in diameter. Primary
may be 2 turns #00 solid Hookup
wire held in place with Cello—
phane tape. Tunes by a butterfly
condenser with rotor going toO
ground. For tuning HF coils they
regularly use a tubular variable
condenser 1 to 6 mmid. +to get a

lower minimum ca acitg.
Other specs. ior 108 mC. (2.8

meters) 1is 4 turns 4«16 tinned
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busbar on 3/8" dia. s

turn .ﬂﬁpﬂrt- Tunin
Cilrcul

will not be covered here.

5 BANK WOUND.

g of Hi-freq.

A

11 Y
86| v rd GRS
Dot o \ot. To a“‘*Laﬂer

5-1. Bank Winding.

You will probably not make any
Bank windings as Honeycombs are
to be preferred, and easier to
make. But this will give you an
idea how it is done. The 2-layer
bank hags an effective resistance
equal to about 10 times that of
& single layer coil, so is not
efficient on Broadcast bands.

To my memory, bank-wound coils
were in use for long wave tuners
before they discovered Honeycomb
coils, which are more efficient.
Qur oid lo wave tuners at Sea
had a beautiful job of banks.

If a tuning coil is wound like
a transformer coil- one complete
layer over the other - the dif-
ference between the voltage at
the start and return is too high
and makes for greater distribut-
ed capacity. By staggering the
turns as shown much of the loss
is overcome.

Don't attempt bank windings
unless you can thread your form
on a iathe as it is next to im—
gﬂssible to keep turns in place.

end each turn back, as shown,
using long-nosed pliers. Machine
winders were probably used but
we don't kmow the trick. Drawin
ghows position of turns. When i
is completed dope it all over
with Light Coil Cement.

paced one

s is a study by itself so

6. HONEYCOMB or LATTICE.

6-1. Morris (Coil Winder.

You'll be able to wind efficient, commercial-
looking honeycomb, spiderweb and solenoid
¢oila with this very versatile, but economical
coil winder. It's a real time saver for the
Amateur and experimenter and gives vour
work a more professional appearance. Just set
up the winder for the type of coil you require
and tum the handle—dial indicator counts the
turne for you. May be used for winding RF
coils, oscillator coils, loop antennas, coils for
low-power transmitters, chokes, filter induc-
tors, parasitic suppressors, TVI traps, etc.
Heandles up to No, 16 wire, making it suitable
for almost all coil requirements in receivers,
teat equipment and small transmitters. Unit
is supplied with two-piece wood' spool for
holding honeycomb and solenoid coils, plus
cast pegholders and four 614” wooden pegs for
spiderweb coils. Winder is mounted on rugged
cast-iron base with holes for bench mounting.
With extension shaft for winding solenoid coils
uE to 3147 long, less wire and forms. Base size;
4%4x5°. Shpg. wt.. 3 Ibs. _ |

Above description, furnished
by Allied, gives details of a
small coil winder for the Exper—
imenter. We use one of them but
have changed many parts of it to
do commercial work. It should be
OK for single layer coils up to
1% or so in digmeter. Its better
to use one in (3-3) for coils a-
round 2" or over in diameter.

The cam, on the shaft, feeds
the wire back and forth to make
Honeycomb coils.Howsver, we have

found that it requires a large,
fiat dise on each side so ghe
wire piles up straight on the
edges. After it is wound, the
discs may be removed without
collapsing the coil. Dip coil in
Light Coil (Cement and whirl it
around on a string, or a motor,
1f you want to remove the supr-
plus dope. -

6-2. Some Types of Homeycombs.

How to Make Coils.

§-3. Peg Winding

oneveombs, or duo—laterals
arE uséﬁ for iung wave reception
or IF amplifiers, as well as an

inductance standard coil.
1nThey occupy a minimum of space
as a 1600 turn coil is onl 3%
outside diameter. A single layer
coil. with the eame inductance,
wuuié run about 28" lﬂng_gnd be
unmanageable. Standard coils are
wound on a form 2% in diameter
® long. ¢ o
&n%hé HC ;%il is a very effici-
ent form of coil. When windings
are laid alongside each ﬂthEE
they offer more distributed ca
acity between turns. But dua:
Eateral coils space the wire a—
bout 2 to 3 times the wire dla_
meter apart to lessen this un
wanted effect. Due to sl}pglng
of wire, on a machine win er%
this angle is straightened gu
to about 155 degiees. But, when
you peg-wind it 6-3) it is re
duced to 70 degrees, which makes
for a better winding.

of Honeycombs.

Qet a piece of 1? th@ck goft
Pine turged to 29 in diameter.

On a piece of paper
cle éi th

e g8ize ©

s%uare up the
b

#24 to 28 DCC,

wire is OK, but preferab
It is easy to wind, once you
going. Paint edges and outs
with Light Coil Cement. When dry
he brads and slip it off

remove

1t

draw a cir—
e

block and

divide it UNEVENLY as qhﬂwn. Lay
the block over the cirecle
divisions on

ock. Drive fine (#19) brads a—
round the peripher
a

. Use from
fo any

and gaint inside to make it more

rigi

to go into coil

made up the chart

perimenter can fin

studying

a tuned circulit a
in mhy. and capacili
any given inductance
ty we get a certain frequency or

it. The main po

to hold its shape.

i '+ have the space
While we don't pos

theory, — we
Zﬁ-ﬁ)ﬂ Th-ﬂ EE--_
out a lot by
ints 1n
re inductance
y in mfd. For
and capacli-—

wavelength tuning point.

o

Tuzrns Wire|Induct.|Dist.| Res.
DL gize |800 cy.| Cap.
or H B&S [mhy.

_‘_-__.ﬂ—_—"-—'—-—

' .04 30 A2 120-245

Szg i .07 33 .5 160—-335

50 il .15 31 .88 220-485

75" .83 26 1.24 34Q-715
100 66 24 1.68 A30-930 0
150 1.3 17 2,56 650—1,410
200 25 291" 516 4,44 900—1,880
250 " 3.67 15 5.65 1,100-2,370
300 gAae I .11 1,400—3,8'50
a00 v 9.6z 13 107 LEG I eno

" 15.5 13 y : .

28% 29 21.6 14 27.8 a,am—g,ggg

t 34.2 i4 =5.3  3,5600-7,

000 4.700-9,600
1000 " 61. 13 50. : 1090
1950 " 102.5 11 67. 6,000-1 590
1500 " 155. 13 88. 7. 500~-15,

§-4. Data on Honeycomb Coils.

Condenser Tuning Range

DC .0005 mfd. 001 mfd.
pmfd.| Ohms | Meters l Meters.

120—-3565
160480

- 220-690
'340-1,020

L,
1,
1,
2
2

3

3,
e
7

430-1,330
680-2, 080
800-2, 700
000—-3-410
400-4,120
8005, 500
3007, 000
800-8,200
500-10, 400

4.700-13, 800

000-18, 000
500-22,100

and
to the

fine
1y DCC.
get
ide
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Note that ratio of turns of
25:1500 is 1:60. Ratio of indue-
tance, which varies with fre-
quency, 1s 1:3875. Ratio of DC
resistance in Ohms is constant
at 1:210. Ailso that the distrib-
uted capacity is a little below
one/half with 1500 turns than
with 2b6. Also that a .001 mfad.
tuning condenser doesn't tune to
twice as much as a .000B5. These
readings will vary with the type
0of condenser and different mini-
mum tuning capacities, etc.

7. BASKET or LORENZ.

e, ™

o TS BT

7-1. REL Basket Coil Adaptations.

Recently the Bureau of Stand-
ards proved the Basket-wound to
be superior to most. Lorenz de—

veloped this coil to get away
from distributed capacity ef-
fects.No adjacent turns are par—
@allel uniess they have 1 or 2

7-2. REL QOver B
1/under % Method. |}

turns of separation between.
They have a much lower distrib-
uted capacity than single layer
coils. They have low dielectric
losses as no coil form is used
in their makeup. In the 20's we
carried on lots of interesting
experiments with them.

/-1) shows method, used by

Radio Engineering Labs., of a-
dapting these coils to various
plug—in circuits by using Banana
plugs and jacks.
- This form of windindg takes
more wire than the single layer.
Usually, to keep it rigid and
increase efficiency, we use wire
from #16 to #22 DCC. Taps may be
eagsily made on them.

Winding is very interesting.
The diameter usually runs about
2" to 24" - but if larger they
are hard to manage and tune.Turn
a soft Pine block about 1" larg-
er dia. than the circle to be
used. Round is better as it is
easier to lace. Draw a circle &
divide it UNEVENLY. Drill holes

7-3. Over 2/under 1 Method.
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for 3/16" or %" wooden dowels 2"

long and drive them in. One may
use 8d nails if desired.

Lorenz wound his over 1/under
1 style. REL ?-fﬁ and (7-2) use
the over 1/under 2. They may al-
s0 be wound over under 2. We
prefer the one in (7-3) over 2/
under 1 which gives a neater
winding. Results are claimed to
be about the same with any type
of winding — but you may experi-
ment with them. In any but the
over 1/under 1 method— there are
2 turns in between before they
become parallel again, which de—
creases distributed capacity.

L £3

7-4. lL,acing a Basket Coil.

When lacing, you may slip your
coil up to make it easier.Thread

darning needle wit s}rin and
lace and tie ends (7-4}. It may
now be slipped off the pegs and

mounted {(7-1). Coil may also be
doped at the ¢ross points.

8. SPIDERWEB or PANCAKE.

. e

1921 Variable Spiderweb
Coupler with Primary,
Secondary & Tickler.

E-—l-

'[-EQB-z. Crosley Adjﬁﬁt“
e % able 2-coil Coupler.
_:Partqbla Berial.

~ Inductance of Spiderweb coils
is not too great, so eclose coup-
ling is usually required. The
1921 3—¢o0il coupler fﬁ-l) is
still a good idea and will work
very good. With it one may study
inductance, coupling, redenera-
tion, etc. when hooked up to a
tube set. The correct coupling
between primary and secondary
ma{ be obtained so it is very
selective and still have ample
volume. Regeneration may be con-—
trolled without the aid of a
variable condenser. Reverse the
tickler leads if no oscillation.

8-2) Crosley made thousands
of sets using sliding primaries
and ticklers. One feliow, 1n Los
Angeles, had exceptional World
reception with a 2-tube using UV
199 tubes — but failed to brin
in DX with 6 volt type. Many o
Eresent portables use Loops made
ike a spiderweb coil.

8-3. Spiderweb Forms.

Spiderwebs may be wound on a
piece of Fibre, or heavy card-
board, or on a Form of eylindri—
cal pegs (8-3). Number of spokes
must always be UNEVEN.

The flat PFibre form is usual-
ly over 1/under one style.

When wound on pegs, or on the
machine (6=]) it is called Dia-
mond weave. It may be wound over
1/under 1, or over 2/under 2 -
the latter making a nicer coil.
Pins are removable on the bought
winder — or it may be made up
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8-4. Locing @ Diamend Weave.

with a wooden center and dowels
get in. Nails may also be used.

Primary or tickler, or both,
may be interwound with the sec—
ondary. If too much wire, turns

ay ?e removed. Lace the winding
?3=% like Basket-weave coils.
Pins may then be removed and
coil doped, if desired.

There is another difference
between basket weave and spider-
web coils. The basket is really
a single layer coil — while the
spiderweb is a multi-layer of 1
turn per layer.

9. BIROCULAR COILS.
5 A g
/8] )

Lo NJ

8-1. Open & Closed Field Coils.

Coil types may be further di-
vided into open or glposed field.
An nﬁen field coil (A} is usual-
ly shielded in the large commer—
clal #gets, due to its large mag-
netic field. This is to prevent
inter-stage coupling and local
interference pickup. The grid
end acts 1like a separate Aerial.
To get away from some of the ef-
fects of shielding, some compa-—
nies have used closed field type
of coils in the past.

(E% shows 4 coils placed for a
8still more effective closed ef-
fect. Primary, of several turns,
goes around each coil. They are
wound in the same direction.Each
coil is about 13" in diameter
and length.

The binocular coil (B) is a
form of closed field, being a
coil split in half. It is more
efficient than the Fig. 8 or D.
Windings are in the same direc-
tion, but hooked together at one
end only. They are usually of a
small diameter — about 1" but
may be 2" or 3" long. Leave at
least 2" space between with no
metal. The primary may be wound
around the coil in any position
that works best for selectivity.

The old Grebe DX set used to
have these coils- all wound with
8ilk covered Litzendraht wire.
It 1s many fine strands of enam-
eled wire twisted together for
better conductivity & less skin
effect on broadcast and longwave
bands. It is not good on SW. If
you have #32-38 Litz. wire you
will have 32 strands of #38 En.

About 1930 the Benjamin "Leke-—
less Transformer® was on the
market. It was a set of airwound
binocular coils.

10. FIGURE 8 or D COILS.

B chal

_These coils are also closed
field types and similar in oper-
ation to that of the binoculars.
Stray magnetic coupling is re-
duced because they aid each oth-
er on the inside and oppose on
the outside field. Therefore,
they may be placed nearer other
parts than single coils.They ma
also be placed close to0 eac
other without coupling.

The advantage of these coils
over the binoculars is that the
leads come out at opposite ends.
When they come ocut at the same
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ends, as the binoculars, the ca—
paci%y effects are increased.

The "Fig. 8" coils are wound
on forms about the same sige as
the binoculars, but may be sepa-
rated a little more.

The "D™ . coil is wound on a 2"
Bakelite form that has a slot
sawed as shown.

In our experience we haven't
seen any of these used in com-
mercial sets. This may probably
be due to the fact they are hard
to wind. But the Experimenter
may give them a whirl.

{1. TOROID or DOUGHNUT

Toroid means ®ring® but has no
connection with the bull ring!

This is the nearest approach
to no resistance, no capacity
circuit, when wound this way.
The round, doughnut shape con-
centrates the field inside the
winding with very little field
on the outside of the coil -~ so
it slightly resembles a single
turn winding. In a multi—stage
receiver this dets away from the
squealing due to coupling. They
may be placed in any position on
the chassis.

It takes a larger number of
turns than a solenoid, so you
should figure about half as many
again — which may be removed if

+to00 much. Best ratio of induc-

tance and resistance is when the
outside radius is equal to 2.6

times 1

11-1. Winding a Round Toroid.

To wind a Toroi g {=1}] use a
collapsible form {(4-2) but 1" in
diameter and 6" long. Wrap 1t
with #24 DCC and fasten down the

ends. Do not dope it.Cut a stri

of celluloid about " wide an

with Heavy Coil Cement stick it
down lengthwise of the coil.When
dry remove the whole winding and
bend it with the eelluloid strip

11'2t ﬁindiﬂq (|

Square Toroid,

on the inside. If you wish to
further re—-enforce it — put gome
Callﬂghane tape around the out-—
gside diameter. |
If you prefer a square coil
(11-2) use a piece of soft Pine
1% square and 8" long. Saw i%
diagonally lengthwise as shown.
It can then be collapsed. Many
pld sets used this square coil.
Interwind the Antenna primary
of about 15 turns on the ground
side of the first coil. For the
other TRF stages wind about hadlf
as many primary turns between
the secondary.To use a Toroid 1in
a regenerative detector ecircuilt,
due to its concentrated field,
one must wind 10 turns in series
with the eoil (Il|-3} and 10 over
this for the tickler - about 1%
in diameter. Reverse tickler if

no oscillation.

L1l

4Bt

11-3. Toroid Using Regeneration.

In 1926 many sets used Toroids
e.g., Infradyne, Busonic, etic.
We built up a Bremer—Tully kit,
with these coils, and dot excel-
lent DX reception so know they
work OK. However, modern mfrs.
claim the resistance is too high
far the value of inductance ob—
tained, so are seldom used now.

But, if you want to puild up &

_ ﬂ___.----IIJ
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11-4. Commercial Toreid Coils.

quict set that doesn’'t squeal &

gives good tone,use these coils.

Commercial Toroids (||-4) are
now in style - and mostly used
a8 low-freq. filters peaking at
around 3M to 25M eps. As filters
Some of them use as many as 12
in series. FExtreme low hum pick-
ug 1s had due to the concentrat-—
ed field. Inductance is almost
independent of frequency, tem—
perature, vibration, ete. Made
in size8 from 1 mhy. up to 25
henries inductance. Cores may be
8/8" to 1-1/16" thick of pressed
Molybdenum—permalloy dust. May
develop a "@" up to 200.

_The trick with commercial Tor-—
oids is the winding.A guide ring
8naps around the core. Within
this ring a pre-wound shuttle of
fine wire revolves around the
core. Previously they made them
in 2 sections but now wind full
360 degrees.If wire is wound on
bobbins and slipped over the
core much loss is introduced.

The machines may run up to
$6000 each so most companies
build their own. Many ecompanies
are now making Toroids.One local
company has 180 machines in op-
eration with an output of 5-10M
Toroids Eer day. Wire sigzes up
to #40 aitho some are using up
to #50 (ouch!). Sizes of coils
run from %" o/d up to 2%". Com—
mercial coils are usually sealed
hermetically.

i2e MULTI-LAYER.

. Magnets may be jumble—-wound
like Earphone cailg 2= 1) when
ound with fine wire. The method
2-1) may be used with a hand
rill. A slow winder is better
28 wire breaks easily. Be sure
the winding is well "insulated
from the core. Insulation is us-—

12-1. Jumble Wound Hﬂgﬂﬂti;"

ually heavy manila paper held
down with Cellophane tape.

Before starting to wind get a
few inches of small stranded in-
sulated wire to use as a lead &
solder to fine wire. If the big
wire 1sn't used the fine will be
broken soon. Likewise, when fin-
ishing off — use another piece
of stranded lead and tape down
all around. You may then handle
the magnet roughly. #40 enameled
runs about 1 ohm per foot, or
6600 Ohms per mile. Figuring the
size of wire from a guage and
the resistance you can figure
length of wire needed from the
chart (!2-5?.

T e

12-2. Layered Magnets & Forms.

Magnets may be wound on a form
and the iron core slipped inside
— or wound directly on the core,
If one uses an iron screw for
the core the winding can be made
right on the core. For good mag-
nets it is necessary to get the
winding c¢lose to the core. But
be sure the core is covered with
manila paper.In designing a mag-—
net you figure the winding to be
the same thickness as the core.
This is because the efficiency
1s decreased if too much wire is

ut on.When winding magnets with
heavier w1rewi|2-2 you just run
1t back and forth in layers. You
wili get more on this way. Rells
and buzmzers use about #26 enam—
eled wire now. For more pull use
finer wire.Prom the table (}]2-5
you can see how much wire wil

M
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go in a given space by checking
turns per square inch. The mea-
surement is on one side of the
magnet from the core out. With
heavier wire no in ulaﬁinn is
used between layers (12-2).

For magnet end pieces you may
uge close-fitting fibre washers.
Another good way is to cuti some
heav{ fibre (fish paper) (12-2)
circles for the ends. S81it the
centers as shown with a razor
Blade and bend inside to the
core. Several thicknesses may be
used if desired. Wrap thread a-—
round these tips and secure to
the shaft. Paint with Heavy Coil
Cement. Wrap manila paper around
the core and hold down with Cel-
lophane tape. Many cheap bells,
buzzers,

etc. are made thus.

; o
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12-3. Round Luyerad Coils.

Round layered coils (I2—3)‘may
be wound on a cardboard,or fibre

fﬂrm held in a regular winder

3-3). You may fit fibre ends
nto the form, or use the method
[2-2) but using heavier fibre.
If you do this you'll get a nice

samooth winding surface for your

fine wire. _
Before starti
small length o

going to wind transformer coils,

cut a lot of strips of waxed pa-
and long

enough to lap a litt c. Wind the
wire tight as possible without

per for inter—layin

breaking. If you jump over some
now andg then it won't matter.

When you reach 1/8" from the far
aper

of f

edge run another strip of
in and start back. Finils
with the usual stranded lead.

to wind, get a
fine stranded
wire for a lead, to solder onto
the fine coil wire. If you are

To finish the winding wrap it
tight with plastic Electrical
tape. Never use adhesive tape as
the Zinc oxide may short the hi-
voltage windings. Windings may
be dipped in paraffine or other
wax, if desired. Transformer
varnish may also be used and put
winding in the oven to dry. is
goes for any Euad magnet .

If you break a fine wire— Just
sandpaper ends and solder to
gether again.Some companies fold
a tiny piece of paper across the
joint to make it easier to wind
over — and protecting against
corrosion. This latter 1s the
main reason fine windings usual-
ly break down. Any acid in the
paste will start it to work.

If you are making center taps
for hi-voltage secondaries, use
a stranded lead again, but in-
sulate it well. If you den't 1t
will blow thru. Tape it down to
the winder until you have fin-
ished the other half of winding.

! 12-4.

Leyered Coils.

(12-4) . For a square coil for
transformer windings, yqQu ma
use a collapsible block ?Il-2
that has a hole in each end for
centering — that is quicker. If
block is a little small it may
be built up by weddes to make it
turn true. If block is seclid you
may slip 4 strips of cardboard
between block and form.Tape them
at the ends. They may then be
pulled out when done. The same
type of fibre end pieces may be
made for sguare coil forms 3£
you have a little patience.

When re—winding a transformer
be sure you et your measure-—
ments of the core window correct
or you won't get the windings 1n
without squeezing.We never could
re—wind one in the same space as
the original. It seemed impossi-—
ble to get the wire as tight or




16

No.|Te. Inch|Ts. Inch|Res. | Cur.

B&S| Lineal Square | 1000'|Car.
En. DCC| Enamel |QOhams (m.a.

10 o 8 84 1. 6900

n 7S - (LR 10 131 1.6 4400
14 15 13 198 2.8 270C
16 . ~98 1B 306 4.1 1700
18 23 19 454 6.5 1100

20 28 293 725 10.3 680
22 37 30 1070 16.5 430

24 -~<4B8 5385 1570 26.2 270
26 B8 42 2300 41.6 170
28 72 48 3350 66.2 110
30 00  ©bHb 4660 106.2 67
32 113 62 6260 167.3 4%
34 143 70 8310 <66. 26
36 175 77 10,700 423. 17
38 224 83 = 678 10
40 282 89 — 1068, 6

12-5. Properties of Colil Wire.

This chart is approximate as
sizes, insulation, etc. of dif-
ferent manufacturers vary. Qdd
sizes omitted, altho many com-
panies use these to fit into a
certain space. You can figure.

To get a quick check on turms
for a single layer coil, just
wrap about ¥" of wire around «
¥ dowel and count them.

For sgquare measure just meas-
tre one side of window and mul-
tiply by the other. Be sure to
allow extra for paper layers.

1f you know the size of wire &
resistance of a hi-voltage wind-
ing you can approximate the num-
ber of feet needed for a certain
winding. If half is out you just
meagsure what is left.

Figuring amps. just set deci-
mal point over 3 places (thou-
sandthe}, i.e., 6900 m.a. is 6.9
amperes.
close together as a machine.

In designing, or re-winding
transformer windgings refer to
the chart (12-5) for current
carrying capacity of wires. It's
best to take the size larder, if
possible;, to prevent heating ug.
Hi-voltage secondaries are al-
ways fine wire as the amperade
needed is jow. 110 v. primaries
are 2 lity]e larger wire. Much
é;g%ir :;'}?e is used fmi l‘tha ];E‘il"t-

ndings, usua abou
#14-28.Y0y, caxg siee that ef 1 amp.
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12-6. Another Fine Wire Winder.

We have used a winder similar
to this for some time in making
jumble-wound chokes, multi-layer
coils, etec. It is a fan motor
with « 500 Ohm WIREWOUND poten-
tiometer and switch 'in series.
1t connects with a rubber belt
to help keep wire tight. For a
right-handed person, place the
speed regulator and switch on
the left side and wind with the
right hand. A suitable chuck can
be arranged.When operating right
it can save a lot of time when
winding small wire.

B3 windi would need about #18
wire— as the chart says 1100 ma.
so0 there is a little leeway. The
average audio transformer runs
about #34-40 enameled. Unless an
audio transformer winding 1s
broken on top it doesn't pay to
re-wind them now.

You will see power transform-—
ers rated at 40 ma. s0 you can
figure they are wound with about
#32 enameled wire for secondary.
15 ma. would be about #36 enam.

If you are building a welder you
will use large wire for the se-
condary. Here amperasge 1is more
important, so you may experiment
with wire around #10 or largder &
draw a good fat spark. When a
transformer heats up it is usu-
ally because the wire is too
small. A friend of mine, in Los
Angeles, had built up a ﬁig pOw—
er transformer business, But, he
wanted to revolutionalize the
receiver business and build a
tiny power transformer. After he

had sold thousands of them they
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all started burning up— as a re-
sult he went broke.

Windings are Srngﬂrtinnal in
turns only — and the length of
the wire has nothing to do with
voltage step up or down. Number

of turns control voltage; size

of wire determines current, or
amps. Take off an outside fila-
ment winding of a power trans-
former and count the number of

turns. Divide this by voltage of

winding in use. This will give U
Turns Per Volt (TPV), which is
the Gﬂﬂtrﬂllin% factor in figur-
ing number of turns. If you have
60 turns for a 5 volt winding,
you have 10 TPY. So, this ratio

will hold thruout the transform—

er — primary or secondary. S0,
if we have 10 TPV we can figure
110 volt winding will take 1100
turns; 500 volt secondary will
require 5000 turns, etec. All you
have to figure now 1s sige of
wire, to carry the current re-
quired, and wire that will fit
into the transformer window.
When all final windings are
done, cover with plastic HEiec-
trical tape and insulate in wax,
or transformer varnish. The lam-

inations are then slippea in -

being careful not to injure the
windings, or you are in trouble!
Be sure all leads are insulated
from the core. This 48 often ac-—
complished by strips of fish pa-
per or spaghetti on the leads.

Most power transformers have a
static shield between primary &
hi-voltage secondary. This is
grounded to the laminations. It
dets rid of many line noises.

You will note the laminatioms
are usually ccated with a var-
nish. This is done to separate
them a little by dgiving them an
air gap between laminatioms. It
keeps down hysteresis, or cur-
rent lag losses. A solid iron
core heals up badly. In variable
voltage transformers the core
may be varied, or brass slid in-
to the air gap to change voltage
output.The usual method of volt-
age control is by tapping the
primary. This raises the ratio
between primary and secondary &
thereby increases output voltage
of the transformer. Transformers

is a big subject and cannot be
covered at Llength here.

}3. ARMATURE and FIELD COiLS.

T
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Popular Science.
13-1. Series Universzal Winding.

While a discussion of the big
subject of motors is not intend-
ed, you may often run into some
of this work. A motor 1s not
burned out unless insulation 1is
charred. This may be caused by a
short between coils or between a
coil and frame. If motor fails
to start it may be an open cir-
cuit in a coil or between brush
and commutator.

In testing motors a growler 1is
generally used. But, we find an
HP buzzer and battery to work QK
— as various tones may be had
for different conditions. A low
resistance Qhmmeter is also very
effective — one that will test
around 1 to 5 ohms.

There are dozens of different
types of motors in use. The mgs}g
used is the small Universal
AC-DC type. It is quick starting
and runs fans, drills, mixers,
etc. in the household.It is also
called a series motor as field
and armature are in series. A

Popular Science.

13-2. Shunt Winding.

R
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less uged tipe is the shunt mo-
tor (27 with field and armature
in parallel. Its starting torque
18 less and operates at lower
voltage. A third type is the Ca-
pacitor whieh is used for larger
power tools, ete. It has a large
condenser in series with the
starting winding - that cuts out
when motor speeds up.

Mogt small motors do not have
starting coils, but the largder
ones do. Starting coils operate
acrogs the running coils. When
the motor reaches a speed a SPST
switch throws out by centrifugal
force — and disconnects starting
coil, The counter emf., generat—
ed by the motor, then prevents
the motor windings from burning
out when running.

It is a good idea to make a
sketch of the windings and their
connections before removing a
¢oil from field or armature.Most
field and armature coils are
skein wound. Count the number of
turns and drive finishing nails
in a board, the same shape as
the old coil.

When we replace windindgs in an
armature GP:%EtWEED.fiE:d poles
in a larger motor,it become more
difficult.Remove the bad winding
and then replace one turn at a
time - poked down with a stick.
Be sure fish paper insulation
next to laminations is good or
1t may short. For larger motors
the windings are wound on wooden
pegs, bunched and forced into
glots, but you probably won't
run into these motors.

I used to "stack stator" lami-
nations in the U.S.Motor Co., of
Los Angeles. These are large
round varnished layers of steel
with slots to hold field wind-
inds. Scme were 3 ft. across. I
would watch girls wind miles of
wire around wooden pegs to make
motor ceoils.

After re—-winding a motor be
sure to test between windings
and the frame for shorts — as 1t
is most important. The windings
may be covered with shellac or
varnigsh to keep out moisture.

Try to replace with same size
wire as original. An expert may
fit it in the space easier.

4. BUCKING COILS.

May also be called non—induc-
tive coils as they have no in-
ductance value. Self induction
is caused by circular lines of
force cutting the conductor and
niutual induetion the cutting of
adjacent turns. If two adjacent
conductors have current running
in opposite directions the mag-
netic fields will oppose each
other. Additions of iron cores
do not increase the inductance.
There are several types.

T

14-1. Flat
Bucking Ceils.

50 Wait Rheoatat

4= |l. This type has a flat
winding on a fibre strigg It may
also use flat wire. It has prac-—
tically no center so the turns
buek each other on the opposite
side. Used in commercial meters,
bridges, resistances, phone ap-
paratus, etc. where inductance
value is not desired. We use a
4% gtrip of fibre and wind re-—
gistance wire around it — beling
careful to spacewind the bare
wire. Resistance wire may often
be purchased with insulation. We
have tried winding DCC wire on a
strip for variable inductance
but i1t didn't work, as it has no
tuning effect.Most modern volume
controls now use a carbon path
as a variable resistance as no
inductance is invoived.

Bucking coils may be a part of
a winding or a separate winding
on the same form. QOne may clas—
gify them into double winding or
a 2—coil winding.
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|4-2. Two wires are wound on
at once, keeping them close up.
The finished ends may be hooked
together and used as one coil.
Or, they may be made into two

14-2. Double

Windings.
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coils with eurrent flowing in

opposite directions. No need to

fold the wire before winding as
it used to be suggested.
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|4=3. Instead of interwinding
you may wind two coils placeé
end to end, or one winding over
the other %o get the same buck-
ing effect. Our Crystal set #43

HB-17) reverses one coil to gdet
more selectivity. It is not nec-
egssary to wind these coils in
opposite directions - Jjust re-
verse connections on one coil.
Along this line, when a tickler
doesn't oscillate it is a buck-
ing coil until you reverse the
leads. Two RF chokes connected
as shown will also buck one an-—
other. Some old speakers used a
few turns as a bucking coil in
the voice coil winding to take
out hum. No doubt bucking coils
could be worked into the cathode
circuit of a humming amplifier.

‘gg $§ s
§§é} | 14-4, Twisted Pair.

|4-4. Another bucking, or neu-
tralizing effect may be had by
twistin%.the wires before wind-—
ing. Filament leads are often
twisted to remove, or neutralize
hum, like the lamp cords. Like-

wise,try twisting {nur TV leadin
to reduce local interference.

15. BIFiLAR.

Also means "unity wound." The
word "filar" means thread; bi-
filar is 2-thread. Filament is a
thread that tyrns. A double coil
winding (I4-2) is also called a

Bifilar coil, as two wires are
wound together.
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15-1. Bifilar Coil Applications.
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The only winding method is to
wind both wires at once, side by
side, close up. _

When one winding is used for
the primary and the other for
the seeondary we have as tight
coupling as possible, mnext to a
direct coupling. This %1?&5 the
greatest transference of energy.
it is currently used ip TV video
IF amplifiers here and in Aus-
tralia. A wide bandwidth and low
resistance to the signal is the
result. Without a primary and a
secondary tuning condenpser they
may be slug-tuned (A} to the
same IF frequency. Also, another
"hbooster trap" may be placed a-—
longside, on the same powdered
iron core, to tune with a varla-
ble condenser (Bl

A good tunable Crystal set ma
be built arcund a Bifilar coil
(C). It is both Erimary and se-—
condary tuned. The Antenna con~—
denser may be added for more se—
lectivity. Cond. are .00035.

In this "lazy push-button agde”
some people don't go for plug—in
coils. However, they are still
much superior to any coil chang-
ing device we can use. Qur space
doesn't permit a wide discussion
of their merits, but here are a
few of their good points.

(1) Thei are preferred over
tapped coils due to the dead-end
unused portion of the coil which
reduces sensitivity. A plug-in
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16-1. Coto-Coil Switch Unit.
Was used for remote switching
of band coils by an electro-mag-

net stepping switch. Various
combinations of poles & contacts
were available. -%Radio Today."

coil is working at top efficien—
¢y as concerns inductance to ca—
pacity ratio.

(2) All coils, switches, wir-
ing, ete. that are close to the
coll are detrimental to DX work.
The only example to the contrary
is the old Scott superhet. that
mounted coils in a radial posi-
tion. All the coils rotated to
make contacts, being controlled
from the panei. It cannot be a-—
dapted to a small chassis due to
space needed. Even so, plug-ins
were superior. Brush contacts
may also give trouble. The one

lug—in is always working at its
ﬁig est efficiency.

(3) Leads may be shorter with
piug—ing. With a little planning
the coil socket can be arranged
so grid leads are very shori. On
an inductance switch some leads
must necessarily be long.

(4) Each coil may easily be
removed and changes made to the
tickler,ete. without dismantlin
the set. If there 1is too muc
regeneration a turn may be re-
moved.

No doubt the Banana_ plug and
jack deals fﬁ%nl B & D) are the
most efficient types of plug—-in
coils. But the tube base types
are much eagier to build and may

be handled with less care.

Ribbed piug-in forms are not
desired - we think there is too
much loss at the jogs in the rib
points. The worst form one can
use is the tube base itself. In
the early 30's many companies
were making cheap plug—in colls
this way. As a rule tube base
material is not too good in the
coil field.

However, we have made our thin
Celluloid plug-in forms since
1932 and the DX reports are ter-—
rific. Just no end to them. But,
we use only #" of the tube base,
and only as a support. The wind-—
ing is placed far above it on
the thin Celluloid. A #" hole is
also drilled in the 4 prong to
reduce loss between prongs.Thick
Celluloid has some loss but when
you use it as a thin form (we
use .016") It is ideal. At one
time we used thinner material,
but the present is more sturdy.
Regardless of opinions, they are
very sturdy — hundreds of them
have been in use for years. New
low—-ioss plastic forms are also
very efficient. At

Another good advantage is the
ease in winding. With a Bakelite
form you must drill a hole when
you reach the end of windi and
1t maﬁlbreak insulation.With the
Celluloid you just punch a hole
with a safety pin up close.

Qur secondaries are all stand-
ard. The 20-40-80-160 meter Ham
bands come near the center of
dial, using .00014 mfd. condens-
er. Additional windings vary ac-
cording to use. |

The 20 and 40 meter coils are
space—wound - about 1 wire dila-
meter apart, which is correct.
From 80 on up to long wave the
windings are close—wound. On all
coils the secondary is wound on

first. Our windings rotate a-
round the base— so you can rare-—
ly make a mistake in base con-
nections. In the coil diagrams

(16-2) the bottom of the coil is
shown at the top of diagram to
make it easier to follow. The
winding table ?iﬁ-%ﬁ shows best
siges of wire but near sizes may
be substituted. The word "up"
means from bottom edge of base
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to start of winding. "To" means

end of winding, and applies only
space

to 20 and 40 m.
ERF

windings'.

& Borrem View
Type Bose Bottomm  Start Bot.
RF | Gyid
4 prong l O e % .
Antenna Ant.
(above) t . O % Pr.

ST Grid
T S

0 i
9 prong TRF

Electron- =
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Detector IEF;R Pr.

Grid
4 7 J’ &
. prong
o E . .
Detector . OM—-
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A [ v
4 prong O S
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Regeneration [ S ca T
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e Pr.
; — |
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with pri.
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Regen. Geid
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6 prong A S
TRF pri. :
Plckley T~ TCY Grid
Regen. | 4 % T-

Fdﬂ"l:\'ﬁ-h TEI P-

16-2. Coil Base Connections.
Use the solenoid winder (3-3 ’

with appropriate chuck for the
coil base. Winding tables are QK

16-3.

Multi-band Coil Assem-
blies. See how crowded the coils

and parts are, and the effect en
good coil operation.Compare with
the simplicity of a plug-in.

for standard 1-3/8" diameter
coil forms. Very little differ-—
ence between 1%% in diameter.

The types shown are our own
but they are the main types one
may put to use. You may substi-
tute 5 prong for 4 in case you
cannot obtain the latter.

You'll notice again the (16-2)
shows bottom of coil base as you
hold it in your hand. Top of the
page shows start of cecil winding
and on down. The only way, we
could think of, to make it easy.

Wind on the 20 and 40 meter
band secondary windings, space &
cement down with Light Coil ce-—
ment. I,et them dry before making
taps for O or C coils, or adding
other windings.

On the Long Wave coils you'll
have to be careful to dget the
winding compact as we have to
put on 350 turns of fine wire.

If you want to build coils for
frequencies higher than 15 me-
ters, you should use smaller di-
ameters as 2", etc. QOtherwise
you'll have ﬁiy a turn or so.
Refer to (4~1) for coils for HI-
frequency ranges.

#%en eoils Jlike C apnd O are
tapped the eircuit is called
Electron-coupled (E.C.). Be sure
to use no smaller than #24 bus-—
bar on this tap as it has a lot
to do with regemneration. When
malking the tap slip a piece of
light cardboard 3/16" wide under
the turn to be tapped. Scrape

insulation with a knife and sol-—
der on. Punch hole thru coil and

- r s
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Meter Standard Up To  Ant.-Ground E.C. H-F R. F. Tickler
Band. Secondary From Primary Tap Primary
Base B=-RF =0 E~-0 A-B-E
20 4 22 Fn. 1" 149 3 <4 DCC. 1 3 28 BEn. B 25 T,
over sec. over sec. end sec.
40 10 =24 . N 12" 5 24 DCC 12 5 28 Bn. 6 26 En.
OvVer sec. over sec. end sec,
80 20 owon. g end 10 28 En. 2 10 28 En. 6 26 En.
end sec. end sec. end sec.
160 6 " " am I 12 284En. - +& 20 32 En. 12 28 En.
end sec. end sec. end sec.
HF—BC 84 28 " g5/g" i 18 28 Bn. 2 25 32 BEn. 14 28 En.
1/ 8" sec. end sec. end sec,.
BC 120 32 ! " 4 15 32 Bn. 2 30 82 BEn. 20 32 En.
1 gec. end sec. 1/8" sec.
LP-BC 170 34 " L i 15- 32 Fn. -3 35 32 Bn. <25 32 En.
2" gec, end sec. end sec.
Long 350 w n  3/gn o 20 28 En. b5 50 32 En. 40 34 En.
Wave 1/8" sec. end sec. end sec.

16-4. Coil Winding Specifications.

pull thru correct pin.

On all except B and E the pri-
maries are wound at the top of
the coil. Primaries of the types
B-E—O-RF are put on after wind-
ing the 20 ana 40 meter second-
aries. Por 80 meters up to Long
Wave we prefer to wind them on
before the secondaries as they
are all close—wound. This makes
it easier to make the Pri./Sec.
connection on the B coils at the
same time. For some of the larg-
er coils it may be neecessary to
drill a #50 hole thru the base
of the form to get on the addi-
tional primary.

On RB and B coils, that couple
to the Aerial and Ground circuit
it may be necessary to separate
them a little more if you have
local interference. If in the
far country you may push them up
ciose to secondary.

If hard to cun{rol regenera—
tion, or too many squeals, take
a turn or so off the tickler. We
recently cut our HF-BC tickler
winding from 20 down to 14~ with
much smoother operation.

Because it ig hard, or too ex-
pensive, to get a .00014 (140
mmfd.) midget wvariable we have
substituted an easy to get 350
mmfd. (.00035) and a 25—-280C mmf.
trimmer in series. It doesn't
make too much difference about
the trimmer size, just so it is
gmall. On our coil spees. we may

open the trimmer about & turn -
or approximately 200 mmfd. With
two condensers in series we det
the lowest minimum capacity of
either. So, when 350 is clear 1in
and in series with a 200 we are
getting about 200 mmfd. reading.
The minimum reading of a .00035
is about 15 mmfd. As a result we
get a final range of 15-200 mmf.
with this combination. This will
give you plenty of overlap.

I7. SLIDERS.
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A slider makes a variable in-
ductance out of a fixed coil. In
the early days they were used
extensively as tunin% coils and
tuning primaries of loose—coup-
lers. To cut costs— a slider may
be used to replace a wvariable
condenser. Use a small mica con-
denser, as .0001, across glider
and coil. Because (Crystal sets
do not tune sharply a slider
coil works very well. Several
sliders may be used on the same
coil. One may do to Aerial; one
to tuning condenser and another
to erystal or to grid condenser
of a tube set for selectivity.
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A Bakelite form is usually
preferred but we have reports of
our Celluloid forms with 3 slid-
ers as working very well.In this
case the contact should be light
but firm. The diameter shouldn't
be over 2" or you may miss a
station during a turn.

The best wire is enameled but
DCC can be used. The best sizes
are between 20 and 28. Leave a-—
bout 3/4" at each end so slider
can make a good contact. Paint
Light Coil cement strips across
the coil - especiallg a strip on
each side of the slider path.

Many rods were £" — but now we
prefer 3/16" square brass. Cen-—
ter punch the rod and drill with
#34 drill for 4-40 x 3/4" bind-
ing head screws at the end. Any
kind of bushing can hold it up.
A thin, stiff Phosphor bronsze
brush contact is best.Use a file
or sandpaper to make the contact
path.Dust off and touch a little
vaseline to make a smooth path.

A good combination for the Ex-

erimenter is a slider coil that
is tuned with a .00035 across
it. You may then obtained a bal-
anced ratio between inductance
and capacity for perfect tuning.
You may have Hi—capacity and Lo-
inductance, or vice versa.

18. LINK COUPLING.

Many reecent writers have made
claim to this peculiar circuit
but it originated years ago. I{
is also called Li Circuit. It
provides a variable coupling be-—
tween two coils that do not in-
ter—-couple.

It can provide one with very
sharp tuning. It is mostly aper—
jodie because no shunted con-—
denser is used — and it automat-
ically transfers the signal from
ore coil to the other.

One may break the link on one
side and hook a variable con-
denser in series — the more ca-
pacity, the more coupling. Also,
a variable resistor may be used,
the more resistance, the less
coupling we dget. A slider coil
may also be used— the more turns
the more coupling, etc. If we
shield the two sets of coils we

18-1. Link-Coupled Pre-selector.

%et less coupling, and more se-—
ectivity as a result.

Pre-selector [8-|. Here is a
novel rig to freeze out those
bothersome stations. L—1 may be
20 turns #28 DCC on a 2" form.
Inside this is a rotor 12" in
diameter controlled from panel,
and wound with 8 turns #28 DCC.
L—4 is a plug—in coil, or an RF
secondary of tube set. On the
ground side of this coil we wind
-3 of 10 turns for the 160-BC
bands; 7 for the 80 m.; and 5
for the 20-40 meter. The link 1is
just twisted together, and may
be made from flexible hookup
wire. The grounding of one side
of the link adds coupling.

Link coupling is used exten-—
sively in transmitters to get
sharper tuning. It is most ef-
fective in connecting from a
signal generator. In most signal
generators the output is coupled
thru a condenser. This tends to

ive a tuning effect — and bring
in plenty of harmoniecs. It also
overloads the circuit on test.
But, with a couple of turns a-—
round a plug—in coil,twisted to-
gether and ends hooked to output

Signa |
Gen. @

18-2. Link from Signal Generator.

of generator (18-2) we have a
most efficient control. The sid-—
nal is nice and sharp and not
too strong. Harmonics are more
easily distinguished. The loop
coil may be slid up and down.
Our #42 Crystal set uses this
link coupling very effectively.
You can readily think of many
combinations — and find the one
that is best for your locatiomn.

o



	074
	075
	076
	077
	078
	079
	080
	081
	084
	085
	086
	087

