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This article is a "golden oldie", of sorts. | wote the first version
in 1988 and have been trying, half-heartedly, since then to get it
into the QRP Quarterly. It's not that it's a bad article, just that
there were sonme substantial |ogistical problens in getting it fromny
conputer to the publishers typesetting conputer, since | didn't own
an | BM conpatible until 1991. Things started | ooking up when | got

vol cano' ed out of the Philippines, had to abandon nmy TRS-80 conputer
and buy a new one, this time an IBM conpatible. Now | could send an
ASCI | disk. And then Maryl and Radi o Center, the ham store where

wor k, eventually upgraded to a '386 conputer with laser printer, and
now | can submit canera-ready copy to the editor, totally elimnating
all mddle-nen. (M deepest thanks to MRC owner Jerry Johnson,
WA3BWZF, for use of his conmputer.)

Now for the 397th rewrite of the text... Getting back into hamradio
in 1986 after an absence of over 15 years, | began poring over the
tremendous nunber of honmebrew articles that | missed in the interim
In conparing design features of various projects using toroids,

often had to convert winding data to inductance or vice versa. At
other times, | found nyself building something and didn't have the
exact size of core called for.

I got tired of hauling out the Am don charts every tinme, hunting up
the formula and Al val ue, digging out the cal cul ator and doi ng the
cal culations. That seened |like a | ot of unnecessary work,

rei nventing the wheel each tinme (how often did | calculate the

i nductance for 15 turns on a T50-2 core?), along with the ever
present possibility of making m stakes when applying the formnul as.
It would be nuch quicker and sinpler to refer to a chart and
instantly see that X turns on core Y gives Z mcrohenries, and how
many turns on another core would give approximately the same. The
obvi ous answer, then, was to wite a BASIC programto conpute and
print out, once and for all, the inductance per turn for a variety of
the nmost conmonly used toroids. Amdon provides simlar charts, but
only in multiples of ten turns. Mne are tailored to the coils and
cores nost often used by QRPers.

USI NG THE CHARTS

I nduct ance for a given nunber of turns can be read directly fromthe
charts. Wen | ooking for the number of turns required to obtain a
speci fic inductance, sinply choose the nearest inductance value from
the chart under the core(s) of interest and read across. (It is
assumed that you al ready know which core material is suitable for the
appl i cation at hand, having consi dered operating frequency, Q etc.)
While I could have run off a second set of charts indexed by

i nductance rather than turns, it would have been much | arger and
woul d al so have given results in fractions of turns, which are not
practical to inplenent on toroids. |If a slightly different val ue of
i nductance is required than that shown on the chart, the w nding can
be conpressed or expanded slightly.

| originally nmade charts for every core size within these 4
materials, which are the nost commonly used types. It ran to 11
pages, but | quickly realized that only a small nunber of sizes were
used nost of the tinme. (Do you renenber the last tinme YOU used a
T157-2 core?) Also, nost coils use a relatively small nunber of
lav6 turns. hence the cut-off at 35. |n those relatively rare cases where 2015-03-22 14:45
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used nost of the tinme. (Do you renenber the last tinme YOU used a
T157-2 core?) Also, nost coils use a relatively small nunber of
turns, hence the cut-off at 35. In those relatively rare cases where
some other size or material is used, or nore turns, you can consult
the published information, such as an Anmidon flyer, and apply their

f or mul as.

I noved the output of the BASIC programover to the word processor
and dressed it up, including rounding off the values. There wasn't
nmuch point in showi ng additional decimal places; it inplied a degree
of precision that is unattainable in practice, as well as cluttering
up the charts. (If you put 21 turns on an FT50-43 core, can you
REALLY expect to get precisely 230.643 mcrohenries?) Anyone who has
ever used a toroid knows how variable the inductance is for a given
nunber of turns, depending on spacing of the turns as well as
variations in perneability between nomnally identical cores. 1In one
of their catalogs, Mcronmetals (who nakes the powdered iron cores
sold by Ami don) indicates that inductance tolerance, due to core to
core perneability variations, is plus or mnus 5%

By the way, |'ve noticed over the years that under sone circunmstances
t he published Al values seemto be little nore than a general guide
to the actual inductances you'll get, and need to be taken with a
grain of salt. |'ve done a fair anpbunt of experinenting with ny
Boont on 260A Q neter, and notice that when | get to | ow val ues of

i nductance the "apparent A val ue" deviates fromthe published val ue.
This is nost apparent with coils under one nmicrohenry. The villains,
whi ch becone significant factors at | ow i nductance val ues, are the

di stributed capacitance of the coil, which makes the "apparent

i nduct ance" appear |arger than the "true inductance", and the |ead

l ength. Even straight wire has finite inductance, and it adds up

HOW MUCH W RE TO USE?

Next, a different chart of great useful ness--how to figure out how
much wire you need to wind those coils. | originally had this
publ i shed in the Cctober 1988 issue of the QRP Quarterly, and it's
time to resurrect it again. You have three choices when wi nding a
toroid: 1) cut off a random piece of wire which looks like it's long
enough and hope for the best; you'll end up wasting wire or saying
bad t hi ngs when you run out of wire 5 turns before the end; 2) wind a
single turn with a piece of thread, neasure it and nultiply by the
number of turns you want; 3) |look up the single turn length fromthe
chart bel ow.

Since | didn't have all core sizes on hand to do the single turn
trick, | used the published dinensions fromthe Am don flyer to
figure out the circunferences. | wound sone sanple coils, and things
didn't always work out right; the figures were the sum of di nensions,
but real wire has finite thickness, and | needed nore. After
observi ng how much nore wire was needed, from?7 to 13% | settled on
a fudge factor of 15% which should cover just about every case, and
that's built into the charts. On top of that, you also have to
provide extra wire for leads; | usually add two or three inches. |If
you just cut the amount of wire shown, you'll end up with a coil that
just fits on the core but no wire left over to connect to your
circuit!

After the original publication, K3TKS pointed out to nme that these
val ues are only good for single layer coils. They don't apply if you
do nultiple layers (which we don't normally do in QRP building) or if
you wind bifilar, trifilar, etc; in those cases you' re on your own,
but the chart gives a good starting point.

I hope these charts nmake life sinpler for some of you honmebrewers out
there; it certainly hel ps speed things up for me, and nmakes conpari ng
circuits and building nuch nore enjoyabl e.
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Core types T25-2 T30-2 T37-2 T44-2 T50- 2 T68- 2

Al val ue 34 43 40 52 49 57

# of turns | nduct ance i n mi cr ohenri es
1 . 003 . 004 . 004 . 005 . 005 . 006
2 . 014 . 017 . 016 . 021 . 020 . 023
3 . 031 . 039 . 036 . 047 . 044 . 051
4 . 054 . 069 . 064 . 083 . 078 . 091
5 . 085 . 108 . 100 . 130 . 123 . 143
6 . 122 . 155 . 144 . 187 . 176 . 205
7 . 167 . 211 . 196 . 255 . 240 . 279
8 . 218 . 275 . 256 . 333 . 314 . 365
9 . 275 . 348 . 324 . 421 . 397 . 462
10 . 340 .430 . 400 . 520 . 490 . 570
11 . 411 . 520 . 484 . 629 . 593 . 690
12 . 490 . 619 . 576 . 749 . 706 . 821
13 . 575 . 727 . 676 . 879 . 828 . 963
14 . 666 . 843 . 784 1.02 . 960 1.12
15 . 765 . 968 . 900 1.17 1.10 1.28
16 . 870 1.10 1.02 1.33 1.25 1.46
17 . 983 1.24 1.16 1.503 1.42 1.65
18 1.10 1.39 1.30 1.69 1.59 1.85
19 1.23 1.55 1.44 1.88 1.77 2.06
20 1. 36 1.72 1.60 2.08 1.96 2.28
21 1.50 1.90 1.76 2.29 2.16 2.51
22 1.65 2.08 1.94 2.52 2.37 2.76
23 1.80 2.28 2.12 2.75 2.59 3.02
24 1.96 2.48 2.30 3.00 2.82 3.28
25 2.13 2.69 2.50 3.25 3.06 3.56
26 2.30 2.91 2.70 3.52 3.31 3.85
27 2.48 3.14 2.92 3.79 3.57 4,16
28 2.67 3.37 3.14 4. 08 3.84 4. 47
29 2.86 3.62 3.36 4. 37 4,12 4,79
30 3.06 3.87 3.60 4. 68 4. 41 5.13
31 3.27 4,13 3.84 5.00 4. 71 5.48
32 3.48 4. 40 4.10 5.33 5.02 5.84
33 3.70 4. 68 4.36 5.66 5.34 6.21
34 3.93 4,97 4.62 6.01 5.67 6. 59
35 4.17 5.27 4.90 6. 37 6. 00 6. 98
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Cor e T25-6 T30-6 T37-6 T44-6 T50-6 T68-6

types

Al val ues 27 36 30 42 40 47

# of turns | nduct ance i n mi cr ohenri es
1 . 003 . 004 . 003 . 004 . 004 . 005
2 . 011 . 014 . 012 . 017 . 016 . 019
3 . 024 . 032 . 027 . 038 . 036 . 042
4 . 043 . 058 . 048 . 067 . 064 . 075
5 068 . 090 . 075 . 105 . 100 . 118
6 . 097 . 130 . 108 . 151 . 144 . 169
7 . 132 . 176 . 147 . 206 . 196 . 230
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Core types

Al val ues

# of turns
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20 75.2 168 209 9.92 22.1 27.

21 82.9 185 231 10.9 24. 4 30.0
22 91.0 203 253 12.0 26.8 32.9
23 99.5 222 277 13.1 29.3 36.0
24 108 242 301 14. 3 31.9 39.2
25 118 262 327 15.5 34.6 42.5
26 127 284 354 16. 8 37.4 46.0
27 137 306 381 18.1 40. 3 49.6
28 147 329 410 19.4 43. 4 53.3
29 158 353 440 20.9 46.5 57.2
30 169 378 471 22.3 49. 8 61.2
31 181 404 503 23.8 53.1 65. 3
32 192 430 536 25.4 56.6 69. 6
33 205 457 570 27.0 60. 2 74. 1
34 217 486 605 28.7 63.9 78.6
35 230 515 641 30.4 67.7 83.3
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Wre Length vs. Turns--

(Be sure to include a few extra inches for |leads--lead length is NOT
i ncl uded here!)

Si ze I nches per turn Si ze Inches per turn
FT23 . 26 T37 .49
FT37 .5 T44 .61
FT50 . 68 T50 . 67
FT50A .79 T68 . 8
FT50B 1.37 T80 .92
FT82 .93 T94 1.16
FT87A 1.53 T106 1.57
FT114 1.13 T130 1.6
FT114A 1.7 T157 2.02
FT140 1.73 T184 2.66
FT150 1.44 T200 2.13
FT150A 2.01 T200A 3.16
FT193 2.22 T225 2.24
FT193A 2.51 T225A 3.28
FT240 2.3 T300 2.39
T12 .19 T300A 3.54
T16 .23 T400 3.51
T20 .29 T400A 4.31
T25 .37 T500 4.28
T30 .47

[1995 note--that's not a typo--the list does go from FT82 to FT87A;
not sure why | didn't include FT87, and I'mtoo |azy to go back and
do the calculations for it :-) ]

__qrp__

M ke Czuhaj ewski, user of the Uni Board System &#64; abs. net
E-Mai | : M ke. Czuhaj ewski &#64; bbs. abs. net

The WB3FFV Amat eur Radio BBS - Located in Baltinore, Maryland USA
Supporting the Amat eur Radi o Hobby, and TCP/ 1P I nterNetworking
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