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The inductors in every L-C filter design must be given serious attention in
order to ensuregood rformance Theinductors arethe wedkest link with resped to
"Q" andinsertionloss

Asagenerdl rule, the bigger the physicd sizeof an air woundsingle layer coll
Is made, the higher the "Q". The "Q" is aso related to the winding ptch (turns per
inch) and asped ratio (length to dameter).

TheWAIRL.EXE programhavebeen developedto designair woundinductors
in such away asto allow full control of these parameters. It is £reen formatted to
alow the dfedsonall other parametersto be seen when any oneis changed.

A doubleiterationschemeisused. Thefirst will findthe exad number of turns
required to give the required inductance with the winding data you suggest. Then,
the number of turns is changed to the neaest integer number and the length is
adjusted to compensatein aseanditeration. All resultsarethen presented alongwith
any warnings.

NOTE: The inductors designed by this program should be dosewoundand
installed in your filter still closewound This will cause your filter to be low in
frequency when first tested. The very ad of tuning the filter up to the crred
frequency by spreading the turnswill yield the wrred winding ptch that your have
designfor. Do na spread the il i n advanceunlessit isnot possbleto do dherwise.

To install the program simply creae adesktop shortcut icon from Windows
explorer. Simply doule-click the iconto runthe program.

Asasampledesign, let'sdesignan inductor for use @ 150MHztoyield .1 uH
(100 Hy).



Requi red i nductance (nHy.)?

[ 100 I [&]

Select the [OK] button or press the <Enter> key.

American Wre Gauge nunber (AWH
or wire dianmeter (In.)
(A nunber less than 1.0 is wire dianeter)

[ 24 1 [X]

Frequency (MHz.)
Frequency at which Qinformation is desired.

[ 150 I [&]

The window will open and present:

eXit winding Pitch formD a wre Gauge Frequency Start over Value

> Air Wund Single Layer Inductor <

—> Wre dia. <—— Wnding pitch : Default setting
[ Down] [ Up] Wre gauge = 24
C osewound = 46.2669 turns / In.
—> Formdia. <—— Range set = 0.75 - 0.85
[ Down] [Auto] [ Up] Frequency = 150.0 MHz.
D aneter = 0.1360 (Auto)
ALK Engi neeri ng Turns = 7.0000
Version 4.0 Turns / In. = 33.3856 <--(0.72)--> Stretched !
Length = 0. 2097
Approxi mate Qu = 239. 5540
Length / Formdia. = 1. 5411
Self resonance (GHz.) = 1.1730
I nductance (nHy.) = 99.9999

Thetop menumay be used by your mouse but the key lettersfor eaditem are
adivated ahot-keys. You real only to pressthe capitali zed key letter to bring upthe
prompt for that item. To change the diameter of the il formto .125in. for example,
you would respond

->D.125<Cr>
Simply entering the command alone brings up adialog box pompt



Themenu items

winding Pitch
Lower and Upper - Change Upper or Lower winding gtch limits
Allowsthewinding ptchrangeto be dhanged. Thefirst iterationwill caculate

the number of turns for aturn spadng midway between the etremes
you speafy. A goodstarting daceis arange that, midway between them, will be
abou 80% of closewound or awinding ptch of .8 (Thisis provided automaticaly
by the automatic winding ptch mode). Closewoundisthetightest winding pcsble,
that is, ead turn touchesthe one next to it. Theturnsper inch valuefor a dosewound
coil is hown for the wire gauge you request.

Default li mit range
This ststhe pitch rangeto 0.75to 0.85 d closewound

Threaded form
Theminimumandmaximumwinding ptchlimitsyouspeafy may bethesame.
In this case, the exad number of turns may be cdculated for an inductor to bewound
onathreaded form. This causes the seconditeration (the one that forces the integer
number for turns) to be bypas<ed. If youspeafy O, or <Enter> after theU, L or D, the
program to the "Auto" mode.

form Dia - Change the wil form Diameter
Coil form diameter is gedfied in inches. The "form" can be aremovable
winding mandrel such asadrill bit. The form diameter is adjusted internally to gve
the inductance formulas used the wire center-to-center diameter needed. You can
pressthe Form dia [Auto] button at any time to return to the automatic diameter
mode. Auto dameter modeisturned off whenyou manually speafy aform diameter.
Auto mode will adjust the length to dameter of the inductor to get a1.5to 1ratio
before the seconditerationis dore to force an integer number of turns. This means
that some manual adjustment to the diameter may be necessary. Threemouse buttons
areprovidedto control theformdiameter. [Down], [Auto] and[Up]. Thesewill adjust
the form diameter to standard drill bit sizes from numbered drill #60 through #1
Abowvethat, drill sizesincreasein 1/32Inch incrementsto 1Inch dameter.
wire Gauge - Wire Gauge or diameter
Thiscommand all owsthewire diameter to be changed. Any number spedfied
thatis1 or greder istaken to be aAWG number and the wire diameter is cdculated
internally. If a number is edfied that is lessthan 1it is assumed to be awire
diameter. For example, if .125is keyed in, the program will design for 1/8 inch



diameter wire. A coil wound d 1/8 inch O.D. copper tubing could be designed like
this. The maximumturnsper inch possble(closewound iscdculated and presented.

This closewound number isadjusted for theinsulationthicknessnormally found on
enamel or "paly" wire. Wire gauge may be adjusted up o down usingthe [ Down] and
[Up] mouse buttons also provided.

Start over
Allows are-runfrom start for an entirely new problem.

Frequency
Thisisthefrequency at which the @il i sto beused. It isnecessary to estimate
the unloaded "Qu" of the olil.

inductance Value
Use thisto designadifferent inductor using realy the sasme wire and form
size
Warning messages

There are several warning messages that will appea to help in the event a
designisnot ressonable. These ae:

The LOWER limit on winding ptch has been excealed, The il has been
stretched beyond thelower limit THAT YOU HAV E SET when thesemnditeration
rounced the number of turns UP. The adual pitch is displayed.

<--(.##)--> Stretched !

The UPFER limit on winding gtch has been excealed, The il has been
compressed beyond the upper limit THAT YOU HAVE SET when the second
iteration rounced the number of turns DOWN. The adual pitch isdisplayed.

-->(##)<-- Squashed !

If the iterations compressthe winding gtch tighter than closewound (which

Isimpassble) this message will appea:
Tighter than closewound !

In the event the @il length is suspicious, these warnings may appea. These
two shoud be mnsidered lessimportant that the unloaded Q.
<-- Short ? Cail is short and "fat":
<--Long? Coil istoolongrelative to its diameter:

In the event you have entered parameters that are so urreasonable that the
iterations are totall y stumped the program will simply terminate.



