MOW, MBW pin measurement formulas [in.]
Basic formulas:

Z

D, = —
14 do

dp =dy *cos¢ [in.]

t= iy
= 20, [in.]
Conversion from degrees to radians
SO (£0)
¢ = m [rad ]

Standard measuring pin diameter [in.]

1728

Y D
Where:
Z — number of teeth
do — pitch diameter [in.]
dp — base diameter [in. ]
D,, — diametral pitch [dimensionless]
¢ — pressure angle [degree]
t — CTT, circular tooth thickness [in. ]

p

General form of an involute function

0 = invg =tan¢ — ¢

Where:

@ — polar angle [radians]

0 — polar angle [degree]

invgp — involute function of an angle [rad. |
¢ — involute pressure angle [degree]

~

¢ — involute pressure angle [radians]

Involute function at the center of measuring pin [radians]
~ . t d,, ) T

0.y = NV, = (d—o) + <d—b) + invg — 7

Where:

¢.w — pPressure angle at the center of measuring pin [degree]
invg,,, — involute function at ¢.,, [radians]

8,,, — polar angle at ¢.,, [radians]

0., — polar angle at ¢, [degree]

dy — pitch diameter [in.]

d,, — measuring pin diameter [in. ]

dp — base diameter [in. ]

invg — involute function of the pressure angle [radians]
Z — number of teeth



Pressure angle at the center of measuring pin [degrees]
Gew = arcinvey,,

Where:
arcinvg,,, — reverse involute function

The value of ¢, in degrees, can be found in tables (reference “Involutometry and Trigonometry” by
Werner F. Vogel) or may be calculated utilizing Excel Solver, TkSolver or scientific calculator. The
solution can also be found graphically.

MOW (external gear, even number of teeth) [in.]

b g
coSPey w

MOWepen =

MOW (external gear, odd number of teeth) [in.]

(db * COS 92—0)

MOWOdd = COS¢)
cw

+d,

MBW (Internal gear, even number of teeth) [in.]

Involute function at the center of measuring wire [radians]

dw

A s
Oy = iNVP, = (d_o) + inve — (d_b>

Where:
s — CSW, circular space width [in. ]

dp
cosey, W

MBW,ypen =

MBW (Internal gear, odd number of teeth) [in.]

(db * COS 92—0) g

MBWOdd = COS¢)
cw

w



Example:

External gear

Z = 20 teeth

D, =20

¢ = 20 [deg. ]
Z

d, = —20—10000[' ]
O—Dp—zo—. in.

d, = dy * cos ¢ = 1.0000 * cos 20° = 0.9397 [in. ]

1728 1.728

_ = 0.0864 [in.
=5 S = 00864 [in.]
t= — = 00785 [in]
T 2D, 2x20 oYM
5 _ 20 2491 [rad
$=180~ 180 [rad.]

invg =tan¢ — ¢ = tan 20 — 0.3491 = 0.0149 [rad.]

5. =i _ ( t ) 4 <dw) i T (0.0785) N <0.0864
ow = 0Pay = \ o)+, ) T ™9~ 7 = To000) T 09397

180 * B, 180 % 0.0283
= = = 1.62°
s T

A
) +0.0149 — o= 00283 [rad.]

cw

From Excel Solver:
Gew = arcinve,,, = 24.55 [deg. ]

MOW,,.. = d +d, = 09397 +0.0864 = 1.1195 [i
CVEN T oSy, W cos 24.55° 0 o [in.]
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dw ¢ 0.0864



GEAR DATA
External gear
Z=20 teeth
Dp=20

®=20 deg.

Base diameter 0.9397

Pitch diameter 1.0000

Involute
function &
involute
angle

at Ocw

Il 0.2149
| 0.0165 ‘ ‘k\\24_552
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