ALLIED’S R-F RESONANCE AND COIL WINDING CALCULATOR

R-F COILS IN GENERAL

The nnf‘ wound eoil, because of ita simple eonstruc-
tion, re ¥ low resistance and consequent high indue-
:gfe :‘u ruutlm ratio, ::fnl‘at«e-_‘!:l more d!ﬂl‘l;hild or uE:H
o frequency circuita kilocyeles up, n
bank-wound or multi-layer types.
Thufl.ct.urufmmtmﬂnlamdnpnub]rthe::pm

T where Xe equals the inductive reactance, and E the

effective series resistance. The @ factor is fairly constant
over a wide band of frequencies, sinee industive reastance
and resistance both to increase with Eraquanc}r

Maximum inductance, for & given length of wire, is gener-
ally obtained when the ratio of diameter to le i: in equal
to 2.5 to 3.0 approximately. At ration t-he inductance

falls off sharply. At lower ratios the decrease in inductance
is much more g;l.'tdul.l However, !-II:I.I:E' the self-capacitance
of & single-layer wound coil is roughly proportional to the
enil diameter, it is best to use a diameter to length ratio
slightly less than 2.5 despite the Im."e: inductance to re-
gistance ratio thus set up. n general, it is best to keep your
eoil as large as possible ED:I:I.II.I-'t.EI:I’i with epace allowances or
shield being used. The shield diameter should be at least
twice the diameter of the coil, and the shield ends should
not be placed any closer than h of one coil

ter from either end of the eoil ing. Bhielding under

these conditions will not reduce the Q factor of the coil to
any great extent.

The inductance of a single-layer wound coil is nearly pro-
portional to the ’Ef" of the number of turns. Wire sizes
lnl:llutm:l on the Allied Coil Winding El.!-cuhl.ar are g;m
for close-wound eoils. Bmaller sizes than specified
used however, provided the turms are equally ?wed :nd
the turns-per-inch and length requirements indicated for
the larger wire size are maintained, and that in the finished
coil, not more than 75 of the coil length be used for Spac-
ing purposes. It is particularly desirable, however, to use
& BpACIn npprn:mumly Equ:.l to the ﬂme of the wire
:mpln coils designed for short wave of ]:ugh frequency

mfmtnl'l iven here are wnually considered necessary for
the design of an ordinary coil. ifically however, these
rules must give “:i' concepta, where definite appli-
cations demand a s |5ht1:|.r or altogether different technique.
An me]]unt source of information on this subject is Keith
Henny's Radio Engin Handbook. Practical data on
eoils for transmitter circuits is contained in the ARRL
Handbook. See also Allied's Hadio Data Handbook for
complete wire tables, formulas and other useful informa-
tion. For full details, see technical book pages of your cur-
rent Allied Radio C-a.t.u.lng

THE ALLIED RAPID CALCULATOR

The Allied R-F Hesonance and Coil Winding Caleulator is
& dusl-purpose deviee for fast and accurate determination
of resonance factors and coil winding data. To quickly
familiarize you with the unel'ulnt.u and operation of the
rule, & series of characteristic me and their method
of solution are presented here. ﬁ:ny other uses of the rule
will suggest themselves as yvou become familiar with these
basic operations.

It should be remombered that sotually measured results,
even LHI.I:I.]E elosely computed factors given by your caleu-
lator, will show some variation. SBuch differences are to be
ﬂpﬂﬂlﬂd and are the result of varying wire ul:l:: or tmlm,
spacing, kind of material used for the coil form, humidity
ponditions, and other fastors which it is I.I:ﬂ.pt_]L]! to take
into meeount in any generalized method of ealeulation.

Results obtained however are well within the limits re-
quired for all practical applications.

Fundamentally, the caleulator is divided into two separate
units. One side is to be used for the solution of problems
involving r-f resonance, and the other side for deter-
mination of single-layer coil winding data. In any circuit
consisting of a coil and capacitor, the conditions which
bring about resonance are essentially the same whether
these units are connected in series or in parallel, The
answers given by your calculator sre therefore equally
applicable to both. Because of the wide range covered by
the frequency acale, calibrations are given in ktlm}"clﬂ
from 400 to 10,000 ke (shown in black), and in megacycles
fram 10 to 150 me (shown in red).

R-F RESONANCE SCALES

KNOWN VALUES

TO FIND . ..

Frequency

—

Wavelangth

Capacitance Inductance

Wavealangth 1

Fraquancy

Wavslangth or fraquency
and inductance

Wavelength or frequancy
and capacitance

Inductance & Capacitance 5

6

Mumerals in chart above refer to numbered paragraphs balow.

1—Set wa in_meters opposite l.rm-ar mu.rluad
WAVELENGTH. Read frequency in
opposite arrow marked FREQ EN‘G'!I'

2—8et frequency in kil or megacycles uppmt.e
lm#m marked FREG CY. Head wavels
meters opposite arrow marked WAVE TH

J—et wavelength in meters or frequency in kil nr

me%}:yu]ﬂ ite arrows marked FREQ
A GTH. Read capacitance in mum-
micro-farads opposite inductance in micro-henrys.

3l-CA-128

4—=8et up same as paragraph 3 except read inductance
in micro-henrys opposite capacitance in micro-mirco-
farads.

5—>8et inductance in micro-henrys opposite capacitance

in micro-micro-farads. Read I‘ruqm:y in I::chmlea or

mmn:.rchs opposite arrow marked FREQITEHGY
Emumphﬁlhﬂnmuptmdw&m

Ih}.% in meters opposite arrow marked WAVE-



COIL WINDING SCALES

I
TO FIND . ..
KNOWN VALUES
| Turns- Coil Diamatar
Inductance Wire Size par-inch and Length
| Sk
Inductance, Wire type and 7 B
size
Inductance and Turns-par- g 10
inch
Inductance, Coil Diameter 1 12
and length
Wire type and size, Coil 13 14
length and diamatar
Turns-per-inch, Coil diam- 15 B 16
atar and length |

MNumerals in chart above refer to numbered paragraphs below.

7—>8et inductance in micro-henrys opposite wire size. Read
turns-per-inch opposite inductance in micro-henrys.

§—>8et inductance in micro-henrys oppggite wire size. Read
eoil diameter and I%Lh in inches indicated by inter-
secting lines of IL DIAMETER and COIL
LENGTH scales above.

9—3et inductance in micro-henrys opposite turns-per-
inch. Read wire gize opposite inductance,

10—Set inductance in micro-henrys opposite turns-per-
inch. Read eoil diameter and in inches at inter-
secting lines of COIL DIAMETER and COIL
LENGGTH scales abowe,

11—S8et coil length to intersect with coil dismeter in inches.
Read wire size opposite industance in micro-henrys.

12—8eat coil length to intersect with coil diameter in inches.

Read turns-per-inch opposite inductance in miero
henrys.

13—8et eoil length to intersect with coil dianmeter in inches
Read inductanee in micro-henrys opposite wire size.

14—3et coil length to intersect with coil dinmeter in inches.
Read turns-per-inch opposite inductance in micro-
henrys.

15—3et coil length to intersect with coil diameter in inches.
:.H'“'hd inductanee in micro- B opposite turns-per-
inch.

16—8et coil length to intersect with eoil diameter in inches.
Read wire size opposite inductance in micro-henrys.

TOTAL NUMBER OF TURNS

To obtain total number of turns, multiply turns-per-inch
by coil length in inchea.

ABBREVIATIONS AND WIRE GAUGES

8.8.C. for SBingle Bilk Covered.

D.8.C. for Double Silk Covered.

8.C.C. for Bingle Cotton Covered,
D.C.C. for Double Cotton Covered.

Wire sizes used are American Wire Gauge (AWG) or Brown and SBharpe (B & 8).
METRIC CONVERSION TABLE

ORIGINAL DESIRED VALUE
VALUE | Mega | ilo | units | Deci | centi | Mili | Micro | Micromicro
Mega 3 B 79 8 LES 12 185
Kilo + 3 3 4 » 5 B 9 15
Units + & -+ 3 15 2 3 G- 12
Deci +«7 | + 4 -« 1 15 2 LB 1
Canti - 8 4+ 5 ‘- 2 “ 1 1 4 104
Milli “«9 | 6 “ 3 «+ 2 - 1 3 93
Micro 12 | « 9 + 6 + 5 < 4 -« 3 G-
Micromicro +18 +15 +12 11 =10 -+ 9 + B
The above metric conversion table provides a fast and Example: Convert 0.15 ampere to milliamperes, Starting

automatic means of conversion from one metrie notation
to another. The notation “Unit” represents the basic unita
of measurement, such as amperes, volts, ohms, watts,
cycles, meters, grams, ete, To use the table, first locate the
original or given value in the left-hand eolumn. Now follow
this line horizontally to the vertical column headed by the
prefix of the desired value. The and arrow at this
point indicates number of places and direction decimal
point is to be moved.

Stock Ne. 37 K 955

at the “Units" box in the left-hand eolumn (since ampere
18 & basie unit of measurement), move horizontally to the
column headed by the prefix “Milli"”, and read 3. Thus
0.15 ampere is the equivalent of 150 milliamperes.

Example: Convert 50,000 kilocycles to magwﬁ:lm Head
in the box horizontal to “Kilo” and under “Mega", the

notation <3, which means a shift of the decimal three
places to the left. Thus 50,000 kilocycles i the equivalent
of 50 megneyeles.

Price 50¢
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