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CHOOSING WIRE SIZE FOR
TOROIDAL INDUCTORS

I "What size wire should I use to wind the
toroidal  inductors wi th?" is  a quest ion f re-
quent ly asked by people dupl icat ing var ious
circui ts and r igs I 've designed. The answer is
that ,  in most  cases,  you can base your choice
on avai labi l i ty  and convenience,  wi th in certa in
l imi ts.  But  what are those l imi ts?

Speaking only of  toroidal  inductors that  are
found in typical  amateur t ransmit ters,  receivers
and the l ike,  we can descr ibe an inductor  by
not ing i ts  apparent  inductance ( i ts  inductance
modi f ied by stray capaci tance) and Q at  the
frequencies of  interest .  That  is ,  we could
subst i tute another inductor  having the same
apparent  inductance and Q and get  the same
performance. There are,  of  course,  some ex-
cept ions to th is ru le,  such as VFO tank induc-
tors and others that  may be sensi t ive to very
smal l  changes in temperature or  physical
movement.

To show what ef fect  wire s ize is  l ikely to
have on these two parameters,  I  wound 22
turns of  var ious s izes of  wire on several  T-50-6
powdered- i ron cores,  and measured the induc-
tance and Q of  each one at  14 MHz. A home-
bui l t  test  f ix ture having an approximate ac-
curacy of 590 was used for the experiment. No.
2l  wire,  which would f i t  precisely on a s ingle
layer, was the largest used, and the turns were
evenly spaced around the cores wound wi th
smal ler  wire.  The resul ts of  my tests are shown
in  Tab le  l .

With in the accuracy of  the test  f ix ture,  and
expected core-to-core var iat ion,  the inductors
wound wi th wire nos.  2 l  through 26 are the
same. There is  a def in i te drop in Q for  induc-
tors wound wi th no.  28 and smal ler  wire,  but
even th is drop in Q won' t  be not iceable unless
the inductor  is  used in a cr i t ical  appl icat ion,
such as a VFO tank or  a h igh-Q f i l ter .  Single-
tuned c i rcui ts,  t ransmit ter  interstage and out-
put  matching and f i l ter ing networks,  etc. ,  are
general ly  of  low enough loaded Q that  the di f -
ference in inductor  Q is completely inconse-
quent ia l .  Rf  t ransformers,  which are general ly
wound on ferr i te instead of  powdered- i ron
cores,  are even less sensi t ive to wire s izes unless
extreme bandwidths (e.g. ,  two or  three
decades) are required.

A ru le of  thumb that  wi l l  lead to the highest

Q is to use the Iargest  wire s ize that  wi l l  f i t  on a
single layer,  but  which isn ' t  so large that  the

Table 1

Wl re  S lze  Vs .  Induc tor  Va lue

wire won' t  conform wel l  to the core.  As you
can see f rom the resul ts of  th is exper iment,
using wire as much as several  s izes smal ler  than
speci f ied wi l l  del iver  equal ly  good perfor-
mance. - Roy Lewallen, W7EL, Beaverton,
Oregon
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2.07 248
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