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FOREWORD
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would. If the wrap length is defined as one-half of the sum
of the number of pitch lengths in the arc of engagement, £,
and the number of pitch lengths in the arc of contact, C
(figure 1), then the wrap length may be as high as 9 1/4
pitch lengths without producing interference at the entering
teeth of a drive sprocket if the film shrinkage does not
exceed 0,8 %.

3.7 The lateral profile of the sprocket has been derived
on the assumption that the film is channel-guided at or
near the sprocket. This guiding may be provided by fixed
guides, by the flanges of an adjacent roller at the entering
position, or preferably by flanges on the sprocket itself.
When a fixed guide is needed at the perforated edge and the
film is urged against the guide by a spring or other means,
the lateral dimensions L of the tooth can be increased. If
the sprocket teeth are to perform the function of side
guiding, then their lateral dimension L may be increased to

mm (0.0355 _ 9 in)

0
0,902 —0.0005

—0,013

with special consideration given to tooth alignment, smooth-
ness of the sides, and rounding or tapering at the tips. When
the sprocket teeth have been increased in width to perform
the function of lateral guiding, the R; value, for the radius
of the corners of the sprocket tooth, should be increased
to comply with the radius of the perforation fillet, nominally
0,13 mm (0.005 in).

3.8 In order for the film guides to function properly, the
sprocket eccentricity as mounted in operation should not
exceed 0,025 mm (0.001 0in) and the lateral weave or
wobble measured at the root circle should not exceed
0,025 mm (0.001 0 in). Less eccentricity may be required
for a special application such as a sound printer sprocket.

3.9 In some cases of large-scale layouts or critical com-
parisons, it may be more convenient to work with values
of X, than values of B.

NOTE — The inch dimensions in this International Standard have been converted from the specified metric dimensions, but have not been
carried out to two more places as specified in 1SO 370. They do, however, reflect the engineering practice in the countries using the Imperial

system of units.
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TABLE 1B — Sprocket dimensions, in inches

N D, D, D, K B R, Xz

12 0.630 7 0.628 8 06258 0.059 8 0.0019 04954 0.009 69
13 06838 0.6817 0678 4 0.0620 0.002 2 0.526 8 0.009 48
14 0.736 9 0.734 6 0.731 1 0.064 0 0.002 6 0.558 4 0.009 30
15 0.789 9 0.7875 0.7837 0.0659 0.003 1 0.590 1 0.009 15
16 08430 0.8404 0.836 4 0.067 8 0.003 4 0.6222 0.009 01
17 0.896 0 0.8933 0.8890 0.069 6 0.003 8 0.654 3 0.008 89
18 09491 0.946 2 09417 0.071 4 0.004 2 0.686 3 0.008 78
19 1.002 2 0.999 1 0.994 3 0.0731 0.004 6 0.718 6 0.008 69
20 1.055 2 1.0520 1.046 9 0.074 8 0.0049 0.751 3 0.008 59
21 1.108 3 1.104 8 1.099 6 0.076 4 0.005 2 0.783 6 0.008 52
22 1.161 3 1.1578 1.1522 0.078 0 0.005 6 08163 0.008 44
23 12144 12106 1.2049 0.0795 0.0059 08490 0.008 37
24 12674 12635 12575 0.081 1 0.006 3 08819 0.008 31
26 - 13736 1.369 3 1.3628 0.084 1 0.006 9 09477 0.008 20
28 14797 14751 1468 1 0.086 9 0.007 6 1.0143 0.008 10
30 1.585 8 15809 15734 0.089 8 0.008 2 1.0808 0.008 02
32 16919 16867 16787 0.0925 0.008 8 1.1480 0.007 94
34 1.798 1 1.7925 1.784 0 0.095 2 0.009 4 1.2150 0.007 88
36 1.904 2 1.898 3 1.889 3 0.097 8 0.0100 1.2829 0.007 82
38 2.0103 2.004 1 1994 6 0.100 4 0.0106 1.3514 0.007 77
40 21164 2.1099 2.0999 0.1029 0.0111 14199 0.007 72
42 22225 22157 22052 0.1053 0.0117 1.488 1 0.007 68
44 23287 23215 23105 0.107 8 0.0123 15574 0.007 64
46 24348 24273 24157 0.1102 0.0128 16276 0.007 60
48 25409 25331 25211 0.1125 0.0134 1697 3 0.007 57
50 26470 26389 26263 0.1149 0.0139 1.7679 0.007 54
52 2.7531 27446 27316 0.117 2 0.0144 1.8386 0.007 51
54 28593 28505 28369 0.1194 0.0150 1.909 2 0.007 49
56 29654 2956 3 29422 0.121 7 0.0155 19815 0.007 46
60 3.1776 3.167 8 3.1528 0.126 1 0.016 5 21257 0.007 42
64 3.3898 3.3794 3.3634 0.1305 0.0176 22719 0.007 38
68 3.602 1 35910 35740 0.1347 0.0185 24189 0.007 35
72 38143 3.8026 3.784 6 0.1389 0.0195 2.568 5 0.007 31
76 4.026 6 40142 3.995 2 0.1430 0.0205 27197 0.007 29
80 42388 42258 42057 0.1470 0.0215 28722 0.007 26
84 44511 44374 44163 0.151 1 0.022 4 3.027 4 0.007 24

N = Number of teeth

D4 = Root diameter, D

+ 3.001 of drive sprocket of 0.166 7 pitch

D, = Root diameter, D + 3.001

Dh = Root diameter, D of hold-back sprocket of 0.165 4 pitch

0
- 0.001
Film thickness = 0.006 0. For other thicknesses :

pitch
m

Root diameter = N X — thickness

= i : o
K = circular arc radius for tooth shape, _ 0.002

B = Radial distance of centre arc of inside root circle, + g.ooo ®

R2 = Minimum radius of film path concave to sprocket
X1 = Offset of tooth at working height

Tooth working height, H = 0.026 0
Maximum pitch difference = 0.001 8
Minimum film path radius convex to sprocket, R1 =0.156 0

4

of combination sprocket of 0.166 2 pitch

Numerical values in inches.
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Dimensions in millimetres
(Inch values in parentheses)

Cutting depth X1y (Ref.)
-
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FIGURE 4 — Basic rack

TABLE 3 — Basic racks for hobs to make sprockets

Pitch of rack, Py Tooth shape radius, Ky Distance :’::':: Referonce dimension
Range of teeth *0,0025mm _0.025™™ o0 mm o,se—m:aﬁ;.to?s in)
(+ 0.000 1 in) 901 (* 900024, height, X1,
mm in mm in mm in mm in
1210 24 4,194 0.165 1 2,028 0.0799 0,169 0.006 7 0,1703 0.006 71
2510 84 4,221 0.166 2 3,371 0.1327 0,507 0.020 0 0,1703 0.006 71

NOTES

1 For some purposes the stated ranges of hobs may be extended in the numbers of teeth specified. However, for more critical uses such as for
low flutter or good picture steadiness, the stated ranges should be observed together with suggested film paths.

2 Dimension XTH applies only to the root line of the rack and not to the base.
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film gouging. The last tooth fully engaged with the film essentially carries the film load. When the film strips off this last
tooth, the film slips back relative to the sprocket base until the next perforation, which is now the last perforation, carries the
film load. The maximum slipback of the film (see 3.3) as well as the relative paths taken by the base and tip of the sprocket
tooth and by the film were used in the computations of X. When X is established for each N, the position of one point
along the shape of each sprocket tooth relative to the root position has been determined.

It is necessary that the face of each sprocket tooth be as erect as possible to give good load-carrying capacity, and a minimum
tendency for the film to ride up on the tooth. Also, of course, the tooth must not force the film to slip along the base of the
sprocket in the forward direction at any point as this would increase the load because of friction and would require more
total backslip and tooth slant. Yet the tooth shape must provide smooth transfer of the film load from one tooth to the next,
at disengagement, for long life of the film. This leads to another requirement that cannot be overlooked in sprocket specifi-
cations, the condition for maximum steadiness of film motion or minimum flutter within the design range of pitch differ-
entials. If the film on exiting from the sprocket is made to ride up the sprocket teeth smoothly, a condition of minimum
flutter can be achieved where a smooth transfer of film load from one tooth to the next can be obtained (several teeth are
usually engaged simultaneously). The minimum value of the radius (concave toward the sprocket) defining the exiting film
path for minimum flutter or maximum smoothness has been designated as R, and is listed in tables 1A and 1B for each value
of N (see reference 2). Computing the values of R, would hardly be possible without the electronic computer since a method
of successive approximations must be used. The exiting radius R, defines the curve of the tooth face. A carefully modified
epicycloid best fits this ideal curve. It is far simpler to specify and to use the specifications if the curve of the tooth face is
a circular arc with radius and centre given.

On investigation, it was found that errors would be sufficiently small to make the circular arc specification practical. From
the data for the tooth face as derived in computing R,, a point on the face was selected at one-third the working tooth
height. Using the position of this point with the established root and tip positions, the radius and its centre were computed
for each sprocket. Comparing the positions of points along the sprocket face as defined by the circular arc to those as defined
by the ideal curve derived in computing R,, the maximum deviations at other than the three fixed points were of the order
of 0,005 mm (0.000 2 in).

The arc specification is convenient and lends itself to small quantity production of sprockets with a single formed cutter and
indexing means. For larger quantity productions the use of hobs is more economical. Many sprockets have been produced
using involute shapes of some specified pressure angle. The slope of the resultant tooth at the root is undesirably reduced
and the tooth shape is poorer for steadiness and flutter. The use of the circular arc denotes an important improvement over
the use of the involute. Therefore, further computer studies investigated the use of hobs with circular arc cutting faces to
generate the sprocket teeth. The computer program was made to minimize fit errors for offset values at maximum working
heights and at one-third heights. As a result, two hobs are specified; the first covers the range of 12 to 24 teeth, and the
second, 25 to 84 teeth. It was found that the maximum errors along the entire tooth height compared with a theoretically
correct shape are even less (about two-thirds) than those for the circular arc specifications.

It is anticipated that sprockets not specified by the tables will be specified by interpolation.





