Size for size, Bison gearmotors
and reducers put out as much as
200% more lorque than others.

Wider gears, ball and needle

bearings, litetime oil filled
gearboxes; stronger, hardened
steel shafts; and tougher housings
are some of the quality differences il
that explain why.

The net result is standard,
modified, or completely custom
gearmotors and reducers that not
only deliver the best performance
and longest service life you can
buy, but are oulstanding values,
as well!

We make your
products go! .
BISON ||
Gear & Engineering Corp. e
2424 Wisconsin Avenue

Downers Grove, IL 60515
800-AT BISON = FAX: 312-968-3049
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A BETTER WAY
TO SOLVE THE INVERSE

INVOLUTE FUNCTION

HUI CHENG
University of illincis
Chicago, IL

The involute curve is often used to
describe gear tooth shapes. Al-
though the curve is easily formed
and the involute easily found, solv-
ing the inverse involute is more dif-
ficult. The involute function is

¢ =tang — ¢
= inve

The inverse involute function ¢
= inv''¢ is frequently encountered
in gear designs. If pressure angle ¢
is known, f' ndmg inveg is easy. But
when inv’'e is needed, an approxi-
mate value of ¢ i3 usually interpola-
ted from an involute table. Often,
this is not sufficiently accurate.

An iterative method for solving

USING THE
EQUATIONS

During a gear inspection, an
involute € of a gear tooth is
measured at 0.024662.
What is the pressure an-
gle of the gear? Because
the value for £ is less
than 1.8, Equation 1
is used, and ¢ is calcn-
lated as 23.5°.

INVERSE INVOLUTE

the inverse-involute function was
presented in “Solving the Involute
Function More Accurately” (Aug.
25, 1988, p. 119). The method pre-
sented here does not require iter-
ations or initial guesses. Hence, it
can be written on one line into pro-
grams that require the involute for
a numerical solution. The equa-
tions are:

m_2 . 9 C
¢=(32) :+]753
2

-2 qin.m
1753 t

(1)

foriet << 1.8
¢=,- + (7 — 4V — (388 — 22¢ VI)°
+35 % (323,565V3 — 560,431)f°

- Ne7.383.044 v3

The involute curve, BC,

Is generatad by unwinding
an arc from the surface af
a base circle with radius r,.
By doing so, arc AB has
the same length as AP.

Generating an involute curve




— 168,672,380 ' + ... )
for 1.8 <1 < 5,and
x I wauy
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¢ is determined by the last term in
each string, Maximum equation er-
ror is less than 3'19.72” or 0.001
rad.

For gear design and analysis,
pressure angle ¢ is less than 45°.
The error in ¢ using the first equa-
tion is less than 2.9 or 0.00001 rad.
By using only the first two terms in
the same equation, maximuzm error
in ¢ is less than 26'40.68" or 0.0078
rad, which is comparable to the er-
rot produced with the linear-inter-
polation method. ]

-0.115947 for M. Substituting in the

y = 0.32488]¢ ~011n

-[(2) + T :g]:,+ 3
n was
volute foriet = 5. In the equaticns, { =
(Aug. — inv(5x/12).
d pre- From the equations, the error in
2 iter-
nce, it :
opro- 3
7% 1 CALCULATING WIRE
equa- -
() MARK WILLIAMSEN
4 Ansan Industries Ltd. original equation gives:
1 Harwood Hts., IL
Kl : Many design engineers frequently

refer to a copper wire table to find
15 wire diameter, resistance, and
¥ weight. Engineers who work with
' inductors, power supplies, cables
and interconnections may need
this data many times a day.
Though published copper wire ta-
bles are available from most wire
manufacturers and other reference
sources, it is convenient to have an
glgorithm or equation handy to cal-
; culate these parameters when a ref-
A £ | erence manual is not available.
; An equation already exists with
an accuracy sufficient to meet most
engineering needs. The equation is
simple enough to be entered into a
programmable or equation-solving
calculator, such as the HP-27S,
providing a hand-held or portable
wire table.

Wire diameter nearly doubles ev-
ery six wire sizes; therefore, wire
size may be described by an expo-
nential model of the form: y =
Be™*) where y = wire diameter
and x = wire gage, ¢ = natural
logarithm, and B and M are con-
stants. A linear regression analysis
'~ performed on representatwe values
E from a standard wire table yields
! values of 0.324883 for B, and

3

Transforming the equation to
solve wire gage gives: x = [In(y/
0.324883)]/(-0.115947). Next, wire
cross-sectional area A, is calculated
from.

A, = (z/4) (%) =0.082898¢ ~O 518

The density of copper, p, is ap-
proximately 0.3212 1b/in.”, and can
be used to calculate the weight of a
length of wire of a given gage:

W = PiA, = 0.3212 (0.082808¢ ~®5"™)

Finally, the resistivity a of cop-
per, about 0.67879 uQ-in., can be
used to calculate the resistance R of
a length of wire of a given gage:

(067879 X [10°Y)

R = allA. = @ oara0g. -wmme)

These equations can be solved
for any of the independent vari-
ables. Solutions tested all agree
with published tables within a frac-
tion of & percent. The values for
density and resistivity are for cop-
per at room temperature. Another
helpful feature is that values for
other materials, or values at other
temperatures can be substituted. =

T s Ol W
: . .
s g

.
A

[maglne your present printer turning
out crisp, high resolution plots while
you continue to work, withou! inter-
ruplion, atyour PC. .
- The EOgraph Plus add-on board
- lets you do that, and more.
You have total control over eight
_ different line widths, and as many
f oolors':sywrprmleroﬂ’els
You can produce drawings 15 feet
. long, and longer, in any carriage width.
s ow aou il pt, o
automatic queuing of text and plots?
. Yes, the EOgraph Plus lets you do that,
= o—with ezse.
i Think of it! Using virtually any

E workatyourPthlleymrpﬁnler
£” generates plotter-quality drawings with
. nearly incredible detail.
2L+ Bestof all, you get all of this
- wlﬂmutﬂaehudadles,orexpase,of
!@]slningapbw :
S8 dhousands of users agree:
P nﬂlerPCadd-mmntnuase
b ,mpmwﬂw orpaypfﬁ;lls.el{so
j&éjé"agtrnaysomﬂwogoodwbe
gﬁﬂyou‘s%ﬂﬁrﬂxefads toll-
1-800-548-5780
'1&%! {«3{’6? T \1\
DEALER INQUIRUES
m“f“llJr“
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