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Tips on winding coils

One of our readers recently made a Dioplex
(HAM NEWS, Vol. 8, No. 3) and swore up and
down that he copied everything exactly as described
but the thing wouldn’t work properly. Come to
find out, he had made what he thought were unim-
portant substitutions. In the first place, he used a
ceramic trimmer—which has a much lower Q than
the mica trimmer specified. Secondly, and more
important, he used a different size wire—the
‘““nearest thing on hand’’—in winding the coils.

Now, inasmuch as the Dioplex has relatively low
capacity, this “slight” substitution of wire size
resulted in additional distributed capacity which,
percentagewise, was relatively large. However,
when the coils were re-wound to proper specs, the
Dioplex worked fine.

The incident prompted us to talk with an expert
on the subject and so here are a few words of
wisdom from W2PFU.

—Lighthouse Lanry

COIL WINDING

Almost all of the radio apparatus the average amateur
uses involves wire-wound inductors, known generally
as ““coils.” And unless the amateur has enough spending
money to buy all of his equipment, and no interest
at all in construction (definitely not an ‘‘average ham”’),
sooner or later he will be faced with the problem of
winding such coils.

Now, very few amateurs design their own coils, and
it would take far too much space to go into all of the
factors involved in such design. Most of us pattern our
gear after circuits printed in the various handbooks
and radio publications, taking care to follow as closely
as possible the directions given for the construction
and the winding of the necessary coils. This is not always
easy, however, as magnet wire comes in a great variety
of wire sizes and with a number of different insulating
materials. It not infrequently happens that when the
coil design calls for, say, No. 29 double-cotton-covered
wire, all we have on hand anywhere near that size is
some No. 30 Formex wire. And when the nearest radio
store is practically DX—what to do?

WIRE TYPES

To begin to answer this question, let’s first take a
look at some of the different types of insulated wire
that are used for coils:

Black enamelled wire is coated with a baked-on resin
film similar chemically to ordinary paint. This film has
a moderate degree of heat stability, and its dielectric
strength is adequate for amateur applications, but it is
considerably more brittle and fragile than the resin
film on Formex wire. Some varieties of this wire must
be handled and wound very carefully to avoid cracking
or peeling of the insulating film. Also, the enamel is
easily softened by organic solvents, and may be
accidentally removed by improper application of coil
varnishes.
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. susceptible to moisture and dirt . . .”

Formex is the registered trade-mark for G-E magnet
wire enamelled with a very tough golden-colored plastic
known as ‘“‘formvar.” This material is really tough; the
wire can be pulled, beaten, bent, and twisted to a re-
markable extent without breaking the insulating film.
The insulation does not deteriorate at temperatures
at which the common black enamel fails rapidly, and
it has a high dielectric strength. It is not greatly
affected by most organic solvents and, all-in-all, it is
considerably superior to black enamelled wire for most
purposes. There are four grades of Formex wire—F,
DF, TF, and QF—with successively thicker coatings
of enamel. For radio coil purposes the single thickness
F grade is eminently satisfactory. A sample of No. 30F
Formex wire, on which the enamel film was only .0003-
inch thick, did not fail under 1250 volts in a dielectric
strength test.

Double-Cotton-Covered wire (d.c.c.) is, as the name
implies, bare copper wire wound with two layers
(reversed) of cotton cord. Until impregnated with a coil
dope, the cotton covering serves merely as a spacer
between turns. Thus, undoped coils close-wound with
d.c.c. wire are susceptible to moisture and dirt which
may act to change the effective inductance and lower
the Q of the coil. This type of wire is used mainly
where some spacing between turns is desired, since such
construction gives somewhat higher values of Q than
close-winding.

Single Cotton Enamelled wire (s.c.e.) is black enamelled
wire covered with a single wrapping of cotton. Except
for the added spacing between turns in the wound coil,
it has no advantages over enamelled wire, and may be
adversely affected with contamination unless var-
nished.

Silk Covered wire (d.s.c.) is rarely specified nowadays,
and may be difficult to obtain. It is doubtful if the small
advantage in using this type of wire over cotton-
covered wire justifies its extra cost.

Bare Wire or Tubing generally is used for coils with
widely spaced turns, such as high-power transmitting
inductors, in which there is no likelihood of turns being
displaced and shorting.

HOW ABOUT SUBSTITUTIONS?

To find out something about the operational differ-
ences between the various wire types and the diffi-
culties one might get into by making substitutions,
several test coils were wound on 34-inch polystyrene
forms and measured on a Q meter.

Coils A and B were wound on 34-inch Amphenol
forms with 102 turns each of No. 30 black enamel wire
and No. 30F Formex wire, respectively. Since the



“. .. can really get into trouble.”

thickness of the enamel layer was nearly the same on
both types of wire, the over-all lengths of the windings
were close, 1% inches for coil A and 114 inches for coil
B. At a frequency of 2 megacycles, coil A required
59.5 micro-microfarads to resonate, its Q was 122, and
the distributed capacity was about 3.5 micro-micro-
farads. At the same frequency, coil B resonated with
60.5 micro-microfarads, its Q was 128, and the dis-
tributed capacity was about 2 micro-microfarads.
All this means is that although Formex has slightly
lower dielectric losses and a slightly lower dielectric
constant than black enamel, the two types of wire are
closely similar and could be used interchangeably ex-
cept under more rigorous conditions of handling and
operation where the superior physical properties of
Formex would make it more desirable. Of course, using
a wire with a thicker insulation, such as No. 30 TF,
would change the above figures somewhat. The in-
ductance of coil B was calculated to be 99 microhenries
at 2 megacycles and actually measured 100 micro-
henries.

Sometimes coil designers specify length of winding
only—rather than number of turns—and here is where
the amateur constructor can really get into trouble.

Coil C was wound to the same length as coil B, but
with No. 31F Formex, only one wire size different and
almost identical in appearance. It had, however, 112
turns in the length of 11{ inches. It required only 49.8
micro-microfarads to resonate at 2 megacycles, had a Q
of 130, and a distributed capacity of about 3.5 micro-
microfarads. Admittedly, the difference between 60.5
micro-microfarads and 49.8 micro-microfarads does not
seem large, but remember that at amateur frequencies,
considering stray capacitances, tube capacitances, and
the distributed capacity of the coil itself, this difference
might be significant in the operation of a particular
apparatus. When ten turns were removed from coil C
(leaving 102 turns), it resonated at 2 megacycles with
65.1 micro-microfarads; closer, but still over 8 percent
off. Using a wire two sizes removed from the specifica-
tions and winding to equal length would result in a
much larger departure from the specification described
by the designer.

Coil D was wound to a length of 114 inches with No.
30 double-cotton-covered wire. It had only 62 turns,
and required 173.5 micro-microfarads to resonate at 2

megacycles. The Q of this coil was 132, and the stray
capacitance was about 3 micro-microfarads. This coil
is almost hopeless as a substitute for coil A. It very
possibly could not be made to resonate at the design
frequency with the specified capacitance; and the
chances are that if it could, the resulting impedance
mismatch would result in impaired performance. (This
mismatch would be almost 3 to 1, assuming that coil A
was designed to match the circuit.)

The moral is clear—for a given coil diameter, the
number of turns is the more important factor, and the
coil length is of secondary importance. (The coil
diameter is important too, but that is another matter.)
So, if the circuit description says ‘“‘take a 1- by 3-inch
coil form and wind on 2 inches of No. 24 d.c.c. wire,”
you’d better get some No. 24 double-cotton-covered
wire—unless you want to make the calculations to
determine what other coil dimensions, together with
what wire you may have, are necessary to match the
inductance of the specified coil. The formulas can be
found in a number of technical books, including the
A.R.R.L. Handbook.

COIL WINDING HINTS

Incidentally, if you do have to design your own
coils, here are a few handy hints:

1. The optimum shape of coil for a given inductance
is neither a very long coil of small diameter nor a short
wide coil, but one of intermediate proportions. A ratio
of length-to-diameter of about 3 to 1 seems to be good
practice. Most coils in commercial equipment can be
taken as examples of reasonable proportion.

2. Although there will be a particular wire size
best suited for a given frequency (highest Q), it gener-
ally is a safe procedure to use the largest wire size
that can be wound with the required number of turns
in the space available. Coils wound with some degree
of spacing between turns generally have higher Q
values than close-wound coils, but for many amateur
applications the difference may not be very important.
Optimum spacing is about equal to one wire diameter
between turns.

3. Ordinary round wire is the best shape for the
amateur frequencies. Stranded wire or ‘“Litzendraht”
is better at the broadcast frequencies, but poorer at
amateur frequencies.

4. Application of a good coil varnish, such as the
cement made under the G-E registered trade-mark
Glyptal or Duco cement, to coils wound on low-loss
forms will not appreciably change their performance,
and generally should be made to protect the coils.

Preserving Antenna Components

If you want to protect wooden parts of masts,
beams, and other structures from rotting—or if you
want your antenna ropes to last almost indefinitely—
try treating them with a strong solution of penta-
chlorphenol (‘“Pentide’”) before putting them up.

I had the unpainted bottom end of a 2x4 mast that
had been soaked with this solution standing in swampy
ground for over three years with absolutely no trace
of rot or deterioration. I also soaked the antenna rope
in the solution, letting it dry thoroughly before in-
stallation. It was just as strong after several years of
exposure to the elements as the day I bought it.

DAL HURD, W2PFU






