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FOREWORD 0

1. This military standard is approved for use by all Departments and
Agencies of the Department of Defense.

2. Beneficial comments (recommendations, additions, deletions) and any
pertinent data which may be of use in improving this document should be
addressed to: Commander, U.3. Army Missile Command, ATTN: AMSMI-RD-SE-TD-S5T,
Redstone Arsenal, AL 35898-5270 by using the Standardization Document

Improvement Proposal (DD Form 1426} appearing at the end of this document or
by letter. ‘

3. The production of sprockets is widespread throughout the United
States among many c¢hain and equipment manufacturers. Due to this widespread
production, sprockets are produced in a variety of tooth profiles, body types, X
materials, and gualities.

~
1.

4. Over the years there have been many schools of thought covering
sprocket-tooth~profile design. As a result, standardization has been
difficult and actually accomplished in only a few areas. It must be
recognized that this is quite logical because each type or class of chain as
well as application requirements has an effect upon a suitable functicnal
design.

5. Each class of chain should have its sprocket design reguirements
separately discussed for proper understanding. Since the American National a
Standards Institute ANSIB29.1 is one of long standing and widely accepted for =
cut—-tooth sprockets used with MIL-STD-421 and MIL-STD-423, it will be
presented first on the following pages. This design is basically acceptable
to cut-tooth sprockets and usually needs some modification before it can be

used with other methods of manufacture.

6. The next type of sprocket-tooth profile that has been standardized
by the American National Standards Institute is ANSIB29.2 for MIL-STD-425
chains. This standard is presented next after B25.1.

7. The most recent standardization of sprocket-tocoth profiles appears
in the American National Standards Institute ANSIB29.10. It specifically
applies to MIL-STD-424 chains. The attachments often require clearance
considerations not present on plain chains.

8. The tooth-profile design covered by the American Natgonal Standards
Institute ANSIB29.10 is suitable for all methods of manufacture mentioned
above and is adaptable for all classes of chains referenced on page 1 except
for MIL~STD-425 chains which require their own unique tooth profile.

9. Research and development is a continuing program and it is
anticipated that further refinements of sprocket-tcoth-profile designs will
result.

ii
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1. SCOPE

1.1 Scope. This is a design standard covering the various tooth forms
for sprockets used with power transmission and conveyor chains adopted for
standardization by the Military.

1 2 A 3 mmb1Aan Tha o

1.2 3applicaticn. The s
required on all new equipment where such sprockets are applicable. This
standard does not apply to eguipment already in the Military supply system
except insofar as technical characteristics will permit in replacing existing
sprockets with sprockets covered by this standard.

[
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2. APPLICABLE DOCUMENTS 0

2.1 HNon-Government publications. The following documents form a part
of this document to the extent specified herein. Unless otherwise specified,
the issues of the documents which are DoD adopted are those listed in the
issue of the DODISS cited in the solicitation. Unless otherwise specified,
the issues of documents not listed in the DODISS are the issues of the
documents cited in the solicitation (see 6.2).

AMERICAN NATIONAL STANDARDS INSTITUTE (ANSI)

ANSI B29.1 - Precision Power Transmission Roller
Chains, Attachments, and Sprockets

ANSI B29.2 - Inverted Tooth (Silent) Chains and
Sprockets

ANSI B29.4 - Double-Pitch Conveyor Roller Chains,
Attachments, and Sprockets

ANSI B29.10 - Heavy Duty Offset Sidebar Power
Transmission Roller Chains and Sprocket
Chains

1

¢

{Application for copies should be addressed to the Americin National
Standards Institute, 1430 Broadway, New York, NY 10018-3308.)

(Non-Government standards and other publications are normally available
from the organizations that prepare or distribute the documents. These
documents also may be available in or through libraries or other informational
services.)

2.2 Order of precedence. In the event of a conflict between the text
of this document and the references cited herein, the text of this document
takes precedence. Nothing in this document, however, supersedes applicable
laws and regulations unless a specific exemption has been obtained.
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3. DEFINITIONS

American National Standards Institute (ANSI) numbers referenced herein
are based on chains covered by the B29 series.
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4. GENERAL REQUIREMENTS

4.1 Recycled, reclaimed, and virgin materials. Except when intended
use of the sprocket wheel and its components will be Jjeopardized, reclaimed or
recycled materials will be used.

4.2 Sprocket wheel types. Sprocket manufacturers have compiled lists
of what is known as "standard sprockets." Such listings were compiled based
on the type and design of sprockets more commonly used in this country.
Manufacturer's production and listing of stock sprockets are further confined
to the number ¢f teeth on the sprocket depending on the length of chain pitch.
Types I, II, and II1II, the three basic types, are arranged by their hub
arrangement. In industry they are referred to as A, B, and C. Among the

various types of special purpose sprockets are modifications of types I, II, i
and III.

-
o~

4.2,1 Type I sprockets. Type I sprockets, sometimes called plate
sprockets, do not have hubs. These sprockets are made from bar stock or hot-
rolled steel plate and used for mounting on hubs or flanges. They are
furnished solid or split and with or without drilled or tapped holes (see
figure 1).

FIGURE 1. Type I

4.,2.2 Type II sprockets. Type II sprockets have a hub on one side
only, Small-diameter sprockets are usually furnished as type II. Type II
sprockets are made of steel, fabricated either from bar stock, forgings, or
hot~rolled plate with welded hub construction. Large diameter sprockets may
be finished plate and welded hub construction or machined from gray iron
castings (see figure 2).

FIGURE 2. Type II.

4
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4.2.3. Type III sprockets, Type III sprockets have hubs on both sides.
The hub projections are usually furnished equidistant from the centerline of
the sprocket but may be offset if required. Large diameter sprockes are
usually furnished as type III and may be made of gray iron, cast steel, or
fabricated from hot-relled plate with a hub welded to both sides. The type
III hub arrangement provides stability and assures even stress distribution on
shaft and key because the line of action due to chain pull reacts through the
center of the hub (see figure 3).

FIGURE 3. Type III.

4.2.4 Type IV sprockets. Type IV, multiple width sprockets, are
provided for multiple width chains and have a row of teeth to engage each
strand of chain. They are made in the same general design as.single width
sprockets. That is, smaller diameter sprockets are regularly furnished with
hub on one side and the larger diameter sprockets are furnished with a hub on
both szides (see figure 4).

) £ — A L "
B ATRAY eI

FIGURE 4. Type IV.
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4.2.5 Split-type sprockets. The split-type sprocket is a modified
version of the type III sprocket. The sprocket shown in figure 5 is typical
of the split type. Various other designs of this type are produced. The type
shown in Figure 5 has a split hub and rim construction designed for bolting
the two halves together on the shaft. The split-type sprocket lends itself to
ease of installation and replacement of sprockets where accessibility is
difficult.

FIGURE 5. . Type V.

-
-
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4.2.6 Taper lock sprockets. Taper lock sprockets are used where a
positive, full compression grip on the shaft is desired. These sprockets are
provided in a range of sizes for single-strand and multiple-strand chains.
Taper lock bushings are usually stocked in .0625 inch bore increments,
complete with keyseats.

FIGURE 6. Type VI.
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4.2.7 Split-type sprocket or V-a. A split-type sprocket, also known as 0
a double duty sprocket or type V-a, consists of a split plate. Type I, the
plate sprocket, is split and drilled for belting to a hub in two sections.
Such sprockets lend themselves to ease of maintenance and permit drive ratio
changes if necessary.

]

FIGURE 7. Type V-a double duty sprockets.
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5. DETAILED REQUIREMENTS

5.1 Diameters of sprocket wheels for roller chains.

5.1.1 Pitch diameter (PD). The pitch diameter is the diameter of the
pitch circle that passes through the centers of the link pins as the chain
wrappeu on the BPLOCKE‘C {see J_;Lgure 8. Since the chain pltCu is measured
a straight line between centers of adjacent pins, the chain pitch lines fo

series of chords of the pitch circle. The PD is computed as follows:

]

h B
<
rm a

PD = P
180°
sin (: :)
N
P = Chain Pitch D = Roller Diameter
PD = Pitch Diameter N = Number of Teeth

5.1.2 Bottom diameter (BD). The bottom diameter (BD) is the diameter
of a circle tangent to the curve (called the seating curve) at the bottom of
the tooth gap . TS pem;:;.u the \.ua;.u LUchL centers to f ¢ the sprocke

pitch circle, the bottom diameter must be:

U
C

BD = PD - D

5.1.3 Caliper diameter (CD). The caliper diameter (CD) 1s used as a
quality control method to check the precision to which the bottom diameter has
been cut. For a sprocket with an even number of teeth, the caliper diameter
is the distance measured by calipers across the bottoms of seating curves of
the two opposite tooth gaps and is equal to the bottom diameter.

With an odd number of teeth no two tooth gaps are diametrically opposite, and
the caliper diameter is not a true diameter. However, its value for a given
odd-tooth sprocket is computed as follows:

90°

CD

PD (cos
N

Tolerances on caliper diameter of sprockets:

Plus tolerance = 0.000 W/FH——_____F_*
Minus tolerance = 0.001P N + 0.003
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5.1.4 OQutside diameter (OD). The outside diameter is the diameter over
the tips of the teeth and is computed as follows:

180°

oD =P (0.6 + cot
N

5.1.5 Maximum hub and groove diameter (MHD). Maximum hub and groove
diameter is to insure clearance for link plates and is computed as follows:

180°

MHD = P (cot -1) - 0.030

ok :
HYFr2 - (1.4p - —)2

2

Bottom Dametar

Pitck Dlaecter o

Datside Diupetar

[a———— Paz. Wub & Groove Dls. —wed

]
]
i
1 i
'
L
:

A I

i)

FIGURE 8. Diameters.

f—y
[

“!
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‘ 5.2 Sprocket tooth form. The drawing of the sprocket tooth form shown
in figure 9 is based on the following data and dimensions (inches).
Chain Pitch (P} = 2.00Q Roller Diameter (D) = 1,125
Seating Curve Diameter (Ds) = 1.134 R = 0,567
Pitch Diameter (PD) = 6.472 Pitch Radius (PR) = 3.236
Bottom (Root) Diameter = 5.347 Number of Teeth (N} = 10

Construction Circus Radius (CCR) = 3.236+1.134 = 1.125). 3 2405

i

Angle 180° — 3g° Angle 360° - 3¢° hf\gle A = 41°
. 10 10
Angle B = 12° 24" Pressure Angle for a new chain = 23°
Minimura Pressure Angle = 10° 36!
Average Pressure Angle = 16° 48!
M=0.679 T = 0.590 vV = 0.487 S =1.189
W=1,498 a to c = 0.500 E=c¢ctoy=1.467
. x toy = 0.317 y to z = 0.097 a tob=1.575
F = 0.960 H=0.769 J = 0.60
OD (pointed teeth) = 7.701 0D {truncated teeth) = 7.355

11
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PR .

FIGURE 9. Tooth form.

5.3 Tooth form and dimensions. The dimensions and angles of the tooth
shown in figure 9 were determined according to the following formulas.

Ds = Seating curve diameter = 1.005D + 0.003

R =D8 = 0.5025D + 0.0015
2

Tolerance on Ds is all plus and equal to 0.003D + 0.005.
Points a and e are located on the construction circle.
a to e may be assumed to equal pitch of chain.

Points a and e are the center of the seating curve radius,

—
%

N
CONSTRICTION 3\
CINCLE

T
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Angle A = 35° + £0° a toc = 0.8D Angle B = 18° - 56°
N N

Distance E from ¢ to y = 1.3025D + 0.06015

Chord of arc x to y = (2.605D + 0.003) sin (9° - 28°%)
N

yz is a straight line tangent to the working curve xy and the topping curve.

y to z =D [1.4 sin (17° - ﬂo) - 0.8 sin (18° - _5._9.05‘
N N

Point b lies on the chordal pitch line {a-e) which makes an angle with the

line xy of 180°

N
a tob = 1.4D Line zb is parallel to line c¢y
M = 0.8D cos (35° + $9° T = 0.8D sin (35° + §0° )
N N
W = 1.4D cos 180° V = 1.4D sin 180
N N
F =D .8 cos {18° - 56° + 1.4 cos {17° - 64° ~ 1.3025 - (.0015
N N
H= F2-1.4p-EB 2 S = P cos 180° + R sin 180°
2 2 N N
P
2
PR = CCR = PR + Ds - D J = .3p
180° 2
sin | )
N

Approximate outside diameter of sprocket when J is .3P = P (0.6 +
180°
cot ——————)
H

&
Outside diameter of sprocket when tooth is pointed = P cot 180% 4
N
~n o :_LBOO F 3 o - T 4 ey
[S1 %51 [ 3 iy T L0
N

13
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Pressure angle for a new chain = xab 350 - 120°

The minimum pressure angle = xab - B = 17° - 54°
The average pressure angle is 26° - 952°

TABLE I. Seating curve data.

ASA Chain | Roller Minimum Minimum Plus i
Chain | Pitch | Diameter Seating Curve Seating Curve Tolerance -
Numbexj(P) (D) Radius (R) Diameter (D) on Diameter

) (*) 0
25 0.250 | 0.130 0.0670 0.134 0.0055
**35 0.375 | 0.200 0.1020 0.204 0.0055
*%40 0.500 | 0.312 0.1585 0.317 0.0060
41 0.500 | 0.306 0.1585 0.317 0.0060
50 0.625 | 0.400 0.2025 0.405 0.0060
60 0.750 | 0.469 0.2370 0.474 0.0065
80 1.000 | 0.625 0.3155 0.631 - 0.0070
100 1.250§ 0.750 0.3785 0.757 0.0070
120 1.5001 0.875 0.441¢ 0.882 0.0075
140 1.750 | 1.000 0.5040 1.008 0.0080
160 2.000 | 1.125 0.5670 1.134 0.0085S
1890 2,250 | 1.406 0.70890 1.416 0.009¢0
200 2.500 | 1.562 0.7870 1.574 0.0095
240 3.0001} 1.875 0.9435 1.887 0.0105

{*) Plus only, no minus tolerance

{**) Without rollers

5.4 Tooth cross-sectional profiles. The cross—-sectional profiles of
the teeth are shown in figures 10, 11, 12, 13, 14, 15, and 16.

14
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FIGURE 10. Single hot rolled steel plate.

FIGURE 12. Double width.

15

FIGURE 11.

Single width.

FIGURE 13.

Triple width.
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FIGURE 14.

Sextuple width.

FIGURE 15.
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Quadruple width.
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FIGURE 16. Quintuple width.
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TABLE IV. Quadruple, quintuple, and sextuple width sprockets, h — K.
ASA Chain
Chain Pitch h G R r N K
Number Inches
Inches
35 .375 .188 .047 0406 .031 .249 .398
40 .500 .250 -063 .631 .031 .310 .566
50 .625 .313 .078 .656 .031 .402 .713
60 .750 -375 .094 .782 .031 .480 .898
80 1.000 .500 .125 1.063 .047 .626 1.152
100 1.250 .625 .150 1.328 .047 L7175 1.408
120 1.500 .750 .188 1.594 .063 .941 1.789
140 1.750 .875 .219 1.859 .063 1.076 1.924
160 2.000 1.000 .250 2.125 .078 1.242 2.305
180 2.250 1.125 .280 2.391 .094 1.389 2.592
200 2.500 1.250 .313 2.656 .094 1.539 2.817
240 3.000 1.500 .375 3.188 .125 1.856 3.457
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5.4.1. Sprocket wheels for roller chains standard roller series (ANST
B29.4) MIL-STD-423.

Sprockets for double-pitch chains may have one or two sets of effective
teeth i.e., teeth which engage chain rollers in one revolution of the sprocket.
A sprocket having two sets of effective teeth is illustrated in Figure 17. Such
a sprocket is known as a double-ocut. Tooth spaces for the second set of teeth

are located midway between those of the first set and are represented by dotted
lines in Figure 19.

A sprocket is single—cut if it has only one set of effective teeth {(see
Figure 18).

Double-cut sprockets with an odd number of actual teeth, such as 21, and
therefore, with half as many effective teeth (10.50), provide automatic hunting,

each actual tooth engaging a chain roller once during two revolutions of such a
sprocket.

Double-cut sprockets with an even number of actual teeth have an integral
number of effective teeth and cannot provide automatic "hunting™ because only one
set of effective teeth can engage chain rollers; however, many revolutions of the
sprockets may be made. Manual shifting of the chain by a half effective tooth is

necessary to provide distribution of wear to a previously inactive set of
P ¥

FIGURE 17. Double-cut sprocket. Figure 18, Single-cut sprocket.
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CE N 1

FIGURE 19. Diameters.

LEGEND
P = Chain Pitch
PD = Pitch Diameter
BD = Bottom Diameter
CD = Caliper Diameter
D = Roller Diameter
BD = PD - D
P
PD =
sin 180°
NE
N = Total number of teeth on double-cut sprockets.
NE = Number of effective teeth
NE = N
2
NE = Total number of teeth on single-cut sprockets for double-pitch chains
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. - . -]
* CD, single-cut, if NE is an odd number = PD (cos 80°, _p
N

* % CD, single-cut, if NE is an even number = PD = D = BD

-]
* CD, double-cut, if NE is a fractional number = PD (cos 45 y - D

N

* & CD, double-cut whether NE is an odd or even number = PD - D = BD

Tolerances on bottom or caliper diameter of sprockets:
Plus tolerance 0.000

Minus tolerance 0.001 P \IN + 0.003 .

Approximate Outside Diameter of Sprocket = PD + P (0.6 ~ tan Egel
2

NE
Maximum Hub Diameter (MHD) of Sprockets = P {(cot 180° _ 0.5) - .030
NE
* These caliper diameters are measured across any two tooth spaces that

are most nearly diametrically opposite to each other,

- e ot Yol - o
aAwiJoo ally LW LUVl

The section profile shows the recommended
chamfering of sprocket teeth.

W = Chain Width
— t —o] — ¢ —a) MHD = Maximum Hub Diameter
‘ t = 0.93W - 0.006 {Maximum)

Tolerance on t when machined = Plus zero,
minus (.01W + .006).

h = .25 P = Depth of chamfer

g = .0625 P approximately (not to exceed ¥ )

3
Rc min. = .532 P (approximately tangent to
side) = Chamfer radius.

rg max. = .02 P for maximum hub diameter (but
not to exceed .040) = Fillet radius.

FIGURE 20. Tooth profile. *ok ok Flange chamfer may be radial, straight,
or anything in between.
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TABLE VII. Sprocket tooth section profile dimensions (in inches).

ASa Width of Maximum *Minus | Depth of| Width of| Minimum
chain Pitch| chain sprocket tolerancel chamfer chamfer radius
No. {P) (W} thickness (t) on (t) (h) (g} (R)
2040 1.000 .3125 .284 .009 .250 .0625 0.531
C-2040

2050 1.25 .375 .343 .010 .3125 .078 0.664
C-2050

2060 1.50 .500 .459 .011 .375 .093 0.796
Cc-2060

2080 2.000 .625 .575 .012 .500 .125 1.062
C-2080

2100 2.50 .750 . 692 .014 .625 .156 1.327
Cc-2100

2120 3.000; 1.000 .%24 .01s 750 087 1.5%3
c-2120
CcC-2160| 4.000| 1.250 1.156 .019 1.000 .250 2.124

* When machined

73



http://www.abbottaerospace.com/technical-library

MIL-STD~-627A

’.\/\
\ [ 2 N
\ l / \‘O- // N
\ | ' I/ » \, CONSTROCTION CIRCLE—X
|
\\ { LEGEND
\ |
\ u; P = Chain Pitch
\ I D = Nominal Roller Diameter
\ ] N = Total number of teeth on double-
\. ! cut sprockets
‘ \ l NE = Number of effective teeth
\ E RE = ul
o 2
\ |
\ | NE = Total number of teeth on single-
\ : / cut sprockets
\if' CCR = Construction circle radius
Vs Ds = Seating curve diameter
= 1.005D + 0.003 inches
FIGURE 21. Tooth form,
R = Seating curve radius
R = Ds
2
a = 35° + 60°
NEx
B - 18° - 56°
NEx
c = 180°
NEx
ac = 0.8D

Thn Astrarmina ~t
40 Qetermaing ©tn

such as CCR and distance E, from
c to y, see page 7.
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DOQUBLE-PITCH POWER TRANSMISSION ROLLER CHAIN SPROCKET CUTTER SELECTICN:
The tooth space form for Double-Pitch Chain sprockets is basically the same as
that for the respective base chain series, i.e. ANSI Chains B29.l1. Therefore,
the same cutters and hobs are used for cutting the tooth form for both the
single-pitch and the double-pitch chains.

When cutting Double-Pitch sprockets with a tooth space cutter, it is
necessary to use the space cutter for the base chain series but having the next
higher range of teeth that the number of teeth to be cut.

Example: 15 Teeth No. 2080 ---A No. 80 space cutter having a range of i8-34
teeth should be used instead of the 12-17 tooth range.

When cutting Double-Pitch sprockets with a base chain hob or Fellows
outter, it is necessary to cut an extra set or a double number of teeth resulting
in two "sets” of teeth. The chain will engage with only one set of teeth, 1In
this regard, see explanation at top of page 25.

The determination of angle C, above and the layout of this angle depends on
how the tooth form is te be cut with a standard space cutter or with a standard
hob. If the tooth form is to be cut with a standard space cutter, angle C equals
180° divided by a factor NEx shown in Table 8.

If the tooth form is to be cut with a standard hob, angle C equals 180°
divided by 2 x NE or N. The tooth form drawn based on this angle presumes a
pitch diameter for a standard single pitch sprocket of N number of teeth, while
the hob will actually cut a pitch diameter specified slightly.larger for a double
pitch sprocket. Therefore, the theoretical and actual tooth forms will differ
slightly.

Draw line MN. Locate a convenient peint a on the line MN, With a as a
center, a radius ax equal to 1/2D, draw a circular arc for the "seating curve"
wx. -

Draw line yz perpendicular to line cy. Draw line ab making angle ci with
MN, and locate point b so that ab = 1.4D. Draw line bz parallel to line cy.
With b as a center and a radius bz, draw the "topping curve" arc us tangent to
line ys,.

A gimilar construction for the other half will complete the tooth outline.
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TABLE VIII. Sprocket tooth factors.

TABLE 8
N NE NEx
10 5.00 7.47
11 5.50 7.47
12 6.00 7.47
13 6.50 7.47
14 7.00 9.9
15 7.50 9.9 .
16 8.00 9.9
17 8.50 9.9
18 9.00 14.07
19 9.50 14,07 :
20 10.00 14,07
21 10.5¢ 14.07
22 11.00 14.07
23 11.50 14.07
24 12.00 23.54
25 12,50 23.54
26 13.00 23.54
27 13.50 23.54
28 14.00 23.54
29 14.50 23.54
30 15.00 23.54
31 15.50 23.54
32 16.00 23.54
33 16.50 23.54
34 17.00 23.54
35 17.50 23.54
36 and 18 and 56
over over
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4. SPROCKET WHEELS FOR ROLLER CHAINS (ANSI B29.4 LARGE ROLLER SERIES)
MIL-$TD-423.

A. DIAMETERS

Sprockets for double-pitch chains of the large roller series have
one set of teeth. See Figure 22.

P = Chain Pitch

PD = Pitch Diameter
D = Roller Diameter
N = Number of Teeth

Bottom Diameter of Sprocket = PD -~ D

Pitch Diameter of Sprocket = P

. 18n0n°
-4 L

in

L=

2z

Caliper Diameter for Even No. of Teeth = Bottom Diameter

Caliper Diameter for 0Odd No. of Teeth = PD (cos 80% _p
N

Tolerances on bottom or caliper diameter of sprockets

Plus tolerance = 0.000
Minus tolrance = 0.001 P N + 0.003

Aproximate Outside Diameter of Sprocket equals

PD + P (0.6 - tan 39°)
N

Maximum Hub Diameter (MHD) of Sprockets egquals

o
P {cot 180° _ 0.5y - .030
N
{but not to exceed Bottom Diameter - .030)

FIGURE 22. Diameters.
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B. SPROCKET TOOTH SECTION PROFILE
The section profile shows the
recommended chamfering of sprocket
teeth.
¢ W = Chain Width
¢ _ MHD = Maximum Hub Diameter
- — ¢ t = 0.93W - 0.006 (Maximum)

£z
SN

MHD

-
3
;

h =

not to exceed W)
3

tangent to side)

Tolerance on t when machined =
Plus zero, minus {(0.01wWw - 0.006).

0.25 P = Depth of chamfer
g = 0.0625 P approximately (but

Rc min. = 0.532 P (approximately
Chamfer radius.

rg max. = 0.02 P for maximum hub

diameter (but not to exceed 0.040)

= Fillet radius

** FIGURE 23. Tooth profile.

** Flange chamfer may be radial,
straight, or anything in between.

TABLE X. Sprocket tooth section profile (in inches).

ASAa Width of Maximum *Minus | Depth of{ Width of| Minimum
chain Pitch| chain sprocket tolerancel chamfer chamfer radius
No. (P) (W) thickness (t)] on (t) (h) (@) (R.)
C-2042 1.00) 0.3125 0.284 0.009 0.25 0.0625 0.531
C-2052 1.25 0.375 0.343 0.010 0.3125 0.078 0.664
Cc-2062 1.50 0.50 0.459 0.011 0.375 0.0938 0.796
Cc-2082 2.00 0.625% 0.575 0.012 0.50 0.125 1.062
c-2102 2.50 '0.75 0.692 0.014 0.625 0.157 1.327
Cc-2122] 3.00 1.00 0.924 0.016 0.75 0.188 1.593
C-2162 4.00 1.25 1.156 0.019 1.00 0.25 2.124

* When machined
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C. TOCTH FORM

LEGEND:

P = Chain Pitch

D= Roller Diameter

N = Number of Sprocket Teeth
Ds = Diameter of Seeting Curve
CCR = Construction Circle Radius
P = Pitch Radius

Figqure 9 and table I cover tooth space
form for the base series chains, B29.1
Roller Chain Sprockets, whare are also
applicable to B29.4 chains of the large
roller series. When cutting sprocket
teeth,the same space cutter, or hob,
for the base series roller chain should
be used except for sprockets for the 4
inch pitch chain which requires tooth
cutting of teeth suited to its respec-
tive roller diameter,

129

FIGURE 24, Tooth form.
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B
PR = 2

o 2
sin (lﬁg)
N

Angle B = 18° - 36°
N

Distance E from ¢ to y = 1.3025D + 0.0015

Diameter of seating curve, Ds = 1,005D +

Tolerance on Dc is all plus and = 0.003D + 0.005.

Distance from a to b = 1.40D

y to s = 9[1.40 sin (17° - $4° ) - 0.8 sin (18° - £°E|
N N

Radius R of seating curve = P83 = 0,5025D + 0.0015
2

CCR = PR + (1.005D + 0.003) - D Angle A = 35° + 60°

Radius of topping curve, F = D rb.S cos (18° - §§?) + 1.40 cos (17° ~ éﬁf;l—

. N
1.3025 - 0.0015

Line cy is parallel to line bs.
Point b is located on a line drawn from a to c.

Distance a to ¢ may be assumed to equal pitch of chain.

Points a and ¢ are the center of the seating curve radius,

Points a and ¢ are located on the construction circle.
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. 5. SPROCKET WHEELS FOR ROLLER CHAINS (ASA B25.10) MIL-STD-424

A. TYPES AND CROSS SECTIONS
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= w
/ 3 @ £
5 z 4
* 2 ) -1
g S £
= E A !?-
L/ x = x>
-4 / E
Figure 25. _Profile. Figqure 26. Web center. Figure 27. pPlate centern
ARM TYPES
- a /] : \ i -
A —+ %
o 7.
2 .
z
: 7
E %
A !
£ L1cutENning HOLES
Figure 28. Profile. Figure 29. Heb center, Figure 30. Plate cenielb
SOLID CENTER TYPES
R = Roller Diameter
W = Inside Width of Chain Between Sidebars
g = approximately .2 t h = approximately .5 R t (Max.) = .9 W

t (Max.) + allowable face run-ocut = .95 W
<

Maximum allowable face run-out = 0.0625 inch per 12 inches of Pitch
Diameter -
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B. TOOTH FORM AND MAXIMUM HUB DIAMETER

¢ OF TOOTH

FIGURE 31. Tooth form,
LEGEND:
P = Chain Pitch
C = Clearance Circle Factor
U = Maximum Chain Height NOTE;
M = Pitch Diameter Factor
N = Number of Teeth See Table 12 for Pressure Angle, Tooth
R = Chain Roller Diameter Angle, C, M and N.
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. The elements of a chain sprocket and the tooth form may be determined by the
following:
Pitch Diameter = (P) (M) = P
180°
" sin
N
* Root Diameter (Maximum) = (P)(M) - R
** Chain Clearance Circle = (P){C) - U
Pitch Line Clearance = 0.1 (P)
Pitch Diameter Factor = csc 180
N
Clearance Circle Factor = cot 180 _ o5
N

Gap Angle as shown
Pressure Angle as shown

*** Working Face = 0.01(P) (N)
* Pocket Radius (Maximum) = R/2
Topping Radius = 0.5(P)

Tooth Angle as shown

. * Root diameters and pocket radii must not exceed the maximums obtained
from these formulae. Oversize dimensions cause improper chain and sprocket
action and excessive chain loads.

** No portion of hub, beads, lugs, or fillets shall extend beyond this
circle in the sidebar zone.

*** Tooth working face length provides for approximately 6 percent chain
pitch elongation for sprockets having less than 40 teeth. As the number of

teeth increases, the possible chain pitch elongation is progressively reduced
to less than 2 percent at 100 teeth.

SPRCCKET TOOTH FORM
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Figure 32. Showing caliper diameter.

LEGEND:

P = Chain Pitch CD = Caliper Diameter

D = Roller Diameter OD = Outside Diameter

PD = Pitch Diameter PR = Pitch Radius

PA = Pressure Angle F = Pitch Line Clearance “
WF = Working Face DR = Diameter Over Rollers

TR = Topping Radius BD = RD = Bottom or Root Diameter

N = Number of Teeth

P
PD = PR = ED F = 0.10P WF = 0.10 0.01(P) (N)
180° 2
Sin
N
TR = 0.50P F = sino

C
PD

Formula for calculating the Caliper Diameter (CD) of sprockets with pitch line

P | [ o gy -y -,
Cigarance, oee rlgure J<4.

8 = 180° - (189° 4 2 o) sin @ = sin | 180° - (189° 4 2 o)
N N ¥
180° 180°
(—— + 2 o) ( + 2 og)

180° - ' N N

p = = Sin B = Sin
2 2 2 liﬁi

PR Sin ©

h =

Sin B
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. CR = Caliper Diameter = h + D for a sprocket having an odd number of teeth.

CD = (P){M) - D = Caliper Diameter for a sprocket having an even number of
teeth.

Formula for calculating the Outside Diameter (OD) of sprockets with Pitch Line
Clearance. See Figure 33.

D
( + TR+WE‘tanC)

2

OD - BD | cos (180° . z) - +
2 2 N {1 + Tanzt:}l/2
Tan C (D/2 + TR + WF)
TRZ + | ¥ - 2 1/2
L L (1 + Tan?c)1/2 ] J
Z = Arcsin (0.1 Sin 180°) 0 - 90° - (z + PA) ¥, = ED sin ( 180° _ g
N 2 N
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FIGURE 33. Showing technical elements for outside diameter.
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6. Sprocket wheels for silent chains 60° inverted tooth (ANSI B29.10)

a. Diameters.

MAXDOM GUIDE

cmovg DIAMETER / /

SAGE PIN
P DIA. Dp.
PD = e SITCH DIAKETER P.D.
180°
$in _— fo———— . QUTSIDE DIAMETER 0.1 S
N
Dp = ©0.625P

OPD (For Even No. of Teeth) = PD - 0.125P Csc (30 - 180°) 4 o g25p
N

OPD (For Odd No. of Teeth) = Cos 390° [pn -~ 0.125P Csc (30 - ﬁﬂ"):l + 0.625P
N N

OD (For Rounded Teéeth) = P (Cot 180° 4 ¢ 0g)
N

0D (For Square Teeth)==?>y/x2 + L2 - 2XL Cos O

FIGURE 34. Diameters.
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X = Y Cos og :1\J46_159)2 - (¥ Sin oc}z

o
]

P (0.500 - 0.375 Sec o,) Cot oo + 0.11P

WHERE L

1l

Y + E (see Figure 35 for E)
2

og = (30 - 380%

1Yy
— N

G (max.) = P (Cot 180° _ 1.1¢)
N

FIGURE 34. Diameters, continued.

LEGEND

P = Chain Pitch

PD = Pitch Diameter

OD = Qutside Diameter

Dp = Gage Pin Diameter

N = Number of Teeth

E = Diameter to Center of

T 3
Topping Curve

QOPD = Over Pin Diameter

G = Maximum Guide Groove
Diameter
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< (30 - —)
\\/ 3 x
LY ——

Teeth 3ay be either
Rounded (Topped) or Square
{Turned).

\7’
| |-

ﬁl-npe of root ling
below wvorking face may
vary vith type of cutter.

———/&
-
o?__-———-—"'

!5 (74
o—

> ]
h
wal 2
- 8 o
! 5° -~
~
: B §
i * =1 - -
/ £8| 5
[ =
! ;! E 2 F = Chain Piteh
; ' Ba| &
. i b
! : B E ¥ = Funber of Teeth
‘,n'/ e —— :l —_———\ 2l = E = Tanater to Center of Topring Curve
T T~ B = Diassier o Bass of Working Face
4 -
| 1807

T = F (Cot - .22}

-
-
L

-/ 183+
? -./1.515213 - (Cot. - 1.1)2

4 Tor X and Y see forrulee under Figure b,

Dtstaben a-b - (0.257)2 - (¥ 310 )?

Tistence B¢ T ¥ Sip ¢ y

O

FIGURE 35. Sprocket tooth form.

184



http://www.abbottaerospace.com/technical-library

FllioTo1l/TuL 78

. TABLE XVI. Standard diameters of sprockets, 1 inch pitch silent chain.
For other pitches (0.375 pitch and larger) multiply these values by pitch.

(For tolerances, see table XIV.)

Qutside Diameter
No. Pitch Rounded* Squarex* Over-Pin Max Guide Gage Pin
Teeth| Diameter Teeth Teeth bia. Groove Dia. Dia.

17 5.442 5.429 5.298 5.669 4.189 0.625

. 18 5.759 5.751 5.623 6€.018 4,511 0.625
19 6.076 6.072 5.947 6.324 4.832 0.625
20 6.393 6.393 6.271 6.669 5.153 0.625

' 21 6.710 6.714 6.595 6.974 5.474 0.625
22 7.027 7.036 6.919 7.315 5.796 0.625%

23 7.344 7.356 7.243 7.621 6.116 0.625

24 7.661 7.675 7.568 7.960 6.435 0.625
25. 7.979 7.996 7.890 8.266 6.756 0.625

26 8.25%6 8.315 8.213 8.602 T.075 0.625

27 8.614 B.636 8.536 8.90% 7.396 0.625

28 8.932 8.956 §.859 9.244 7.716 0.625
. 25 9.249 9.275 9.181 9.551 8§.035 0.625
30 9.567 9.595 9.504 9.884 8.355 0.625

31 9.885 9,913 9.828 10.19%2 8.673 0.625

32 10.202 10.233 10.150 10.524 8.993 0.625

33 10.520 10.553 10.471 10.833 9.313 Q.625

34 10.838 10.872 10.793 11.164 9.632 0.625

35 11.156 11.191 11.115 11.472 9.951 0.625

36 11.474 11.51¢0 11.437 11.803 10.270 0.625

37 11.792 11.829 11.757 12.112 10.589 0.625

38 12.110 12.148% 12.077 12,442 10.909 0.625

39 12.428 12.468 12.397 12.751 11.228 0.625

40 12.746 12.787 12,717 13.080 11.547 0.625

41 13.064 13.106 13.037 13.3%90 11,866 0.625

42 13.382 13.425 13.357 13.718 12.185 0.625

43 13.700 13.743 13.677 14.028 12.503 0.625

44 14.018 14.062 13.897 14,356 12.822 0.625%

* Blank diameters shall be 0.020 larger than finished diameters tabulated
above.
* % Diameters given are maximum; all tolerances must be negative.
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TABLE XVI. Standard diameters of sprockets, 1 inch pitch silent chain, é

continued.
Outside Diameter
No. Pitch Rounded¥* Squarex* Over-Pin Max Guide Gage Pin
Teeth| Diameter Teeth Teeth Dia. Groove Dia. Dia.
45 14.336 14.381 14.317 14.667 13.141 0.625
46 14.654 14.700 14.637 14.994 13.460 0.625
47 14.972 15.018 14,957 15,305 13.778 0.625
48 15.290 15.337 15.277 15.632 14.097 0.625
49 15.608 15.656 15.597 15.943 14.416 0.625
50 15.52%6 15.575 15.517 16.270 14.735 .925
51 16.244 16.293 16.236 16.581 15.053 0.625
52 16.562 16.612 16.556 16.%907 15.372 0.625
53 16.880 |- 16.9830 16.87¢6 17.218 15.690 0.625
54 17.198 17.249 17.196 17.544 16.009 0.625
55 17.517 17.568 17,515 17.857 16.328 0.625
56 17.835 17.887 17.834 18.183 16.647 Q.625%
57 18.153 18.205 18.154 18.494 16.965 0.625
58 18.471 18.524 18.473 18.820 17.284 0.625
59 18.789 18.842 18.793 19.121 17.602 0.625
60 19.107 19.161 19.112 19.457 17.921 0.625
61 19.42¢ 19.480 19.431 19,769 18.240 0.625
62 19,744 18,799 18,750 20.085 18.55% 0.625
63 20.0862 20.117 20.070 20.407 18.877 0.625
64 20.380 20.435 20,388 20.731 19.195 0.625
65 20.698 20.754 20.708 21.044 19.514 0.625
66 21.01e 21.0672 21.027 21,368 19.832 0.625
67 21,335 21.3%1 21.346 21.682 20.151 0.625
68 21,653 21.710 21.665 22.006 20.470 0.625
69 21.%71 22.028 21.984 22.319 20.788 0.625
70C 22.289 22.347 22.303 22.643 21.107 0.625
71 22.607 22.665 22.622 22.955 21.425 0.625
72 22.926 22.984 22.941 23.280 21.744 0.625
73 23.244 23.302 23.259 23.593 22,062 0.625
74 23.562 23.621 23.578 23,917 22,381 0.625
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TABLE XVI. Standard diameters of sprockets, 1 inch pitch silent chain,
continued.
Outside Diameter
No. Pitch Rounded* Square** Over-Pin Max Guide Gage Pin
Teeth| Diameter Teeth Teeth Dia. Groove Dia. Dia.
75 23.880 23.939 23.897 24.230 22.699 0.625
76 24,198 24257 24.216 24.553 23.017 0.625
77 24.517 24.577 24.535 24,868 23.337 0.625
78 24.835 24.895 24.853 25.191 23.655 0.625
79 25.153 25.213 25.172 25.504 23.973 0.625
80 25.471 25.531 25,491 25.828 24.291 0.625
81 25.790 25.851 25.809 26.141 24.611 0.625
82 26.108 26.169 26.128 26.465 24.929 0.625
83 26.426 26.487 26.447 26.778 25.247 0.625
84 26.744 26.805 26.766 27.101 25.565 0.625
85 27.063 27.125 27.084 27.415 25.885 0.625
86 27.381 27.443 27.403 27.739 26.203 0.625
87 27.699 27.761 27.722 28.052 26.521 0.625
88 28.017 28.070 28.040 28.375 26.839 0.625
89 28.335 28.397 28.359 28.689 27.157 0.625
90 28.654 28.716 28,678 29.013 27.476 0.625
91 28,972 29.035 28.997 29,327 27.795 0.625
92 29.290 29,353 29.315 29.649% 23.113 0.625
93 29.608 29.671 29.634 29.963 28.431 0.625
94 29.926 29.989 29.953 30.285 28.749 0.625
95 30.245 30.308 30.271 30.601 29.068 0.625
96 30.563 30.627 30.590 30.923 29.387 0.625
97 30.881 30.945 30.909 31.237 29.705 0.625
98 31.199 31.263 31.228 31.559 30.023 0.625
99 31.518 31.582 31.546 31.874 30.342 0.625
100 31.836 31.500 31.865 32.196 30.660 0.625
101 32.154 32.218 32.183 32,511 30.978 0.625
102 32.473 32.537 32.502 32.834 31.297 0.625
103 32.791 32.856 32.820 33.148 31.616 0.625
104 33.109 33.174 33.139 33.470 31.834 % 0.625
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TABLE XVI. Standard diameters of sprockets, 1 inch pitch silent chain,

continued.
Outside Diameter

No. Pitch Rounded* Square** Over-Pin Max Guide Gage Pin
Teeth| Diameter Teeth Teeth Dia. Groove Dia. Dia.
105 33.427 33.492 33,457 33.784 32.252 0.625
106 33.746 33.811 33.776 34.107 32.571 0.625
107 34.064 34.129 34.094 34.422 32.889 0.625
108 34.382 34.447 34.413 34.744 33.207 0.625
109 34.701 34.767 34.731 35.059 - 33.527 0.625
110 35.019 35.084 35.050 35.381 33.844 0.625
111 35.337 35.403 35.368 35.695 34.163 0.625
112 35.655 35.721 35.687 36.017 34.481 0.625 .
113 35.974 36.040 36.005 36.333 34.800 0.625
114 36.292 36.358 36.324 36.654 35.118 0.625
115 36.610 36.676 36.642 36.969 35.436 0.625
116 36.92% 36.995 36.961 37.292 35.755 0.625
117 37.247 37.313 37.279 37.606 36.073 0.625
118 37.565 37.632 37.598 37.928 36.392 0.625
118 37.883 37.950 37.916 38.243 36.710 0.625
120 38.201 38.268 38.235 38.564 37.028 0.625
121 38.519 38.586 38.553 38.87% 37.346 0.625
122 38.837 38.904 38.872 39.200 37.664 0.625
123 39.156 39.223 39.190 39.51¢ 37.983 0.625
124 39.475 39.542 39.508 39.839 38.302 0.625
125 39,794 39.861 39.827 40.154 38.621 0.625
126 40.112 40.180 40.145 40.476 38.940 0.625
127 40.430 40 .497 40.464 _ 40.790 39.257 0.625
128 40.748 40.816 40.782 41.112 39.576 0.625
129 41.066 41.134 41.100 41.427 39.894 0.625
130 41.384 41.452 41,419 41.748 40.212 0.625
131 41.702 41.770 41.738 42.063 40.530 0.625%
132 42.020 42,088 42 .056 42 .384 40.848 0.625
133 42,338 42 .406 42 .374 42.699 41.166 0.625
134 42 .656 42.724 42.693 43.020 91.484, 0.625
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TABLE XVI. Standard diametexs of sprockets, 1 inch pitch silent dhainJ

continued.
Cutside Diameter

No. Pitch Rounded* Square** Over-Pin Max Guide Gage Pin
Teeth| Diameter Teeth Teeth Dia. Groove Dia. Dia.
135 42.975 43,043 43.011 43 .33¢ 41,803 0.625
136 43.293 43.362 43,329 43,657 42,122 0.625
137 43.611 43.679 43.647 43.972 42.439 0.625
138 43.930 43.998 43.966 44.295 42.758 0.625
139 44,242 44,317 44.284 44.611 43.077 0.625
140 44,567 44,636 44.603 44.932 43.396 0.625
141 44,885 44,954 44,922 45.247 43,714 0.625
142 45,203 45,271 45.240 45.562 44.031 0.625
143 45.521 45.590 45,558 45,883 44.350 0.625
144 45,840 45,909 45.877 46.205 44.669 0.625
145 46.158 46.227 46,195 46.520 44.987 0.625
146 46 .477 46.546 46.514 46.842 45.306 0.625
147 46.796 46.865 46.832 47.159 45.625 0.625
148 47.114 47.183 47.151 47.479 45,943 0.625
149 47.432 47.501 47.469 47.795 46.201 0.625
150 47.750 47.815 47.787 48.116 46.579 0.625

¢. Sprocket face profiles.

| [ - —_—— - —
mennIn v e
LLLedd I I e M
SIDE GUIDE* CENTER GUIDE “ DOUBLE GUIDE

Grooving tool may be either square or round end but groove must be full
width down to diameter G. For values of G see table XVI

All sprockets shall be marked with complete chain number and number of
teeth. Example: SC304-25.

FIGURE 36. Sprocket profiles.
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MIL-STD~627A

ANSI Standard inverted tooth (silent) chain sprocket cutter design.

EICB ALL CUTTERS Fux
IDENYIFICATION PER
"MAEKX CUTTER™

i
0

—

7/ BN N

\
4

—
.2 ¥

T

58P + ,020

N
|
|

VA

%@>
90

+08P. RAD.

OUTAIDE ANGLES MAY EE
STRATGHY 10 CONCATE -
WT COSTIL.
L
‘.“-—F"
FIGURE 37. Cutter fomrm.
TABLE XVIII. Cutter data.
Chain
Pitch Mark * Qutside _6_
P Cutter pia. .75p o Bore**
0.375 8C3-15 thru 35 3.625 0.2813] 22°-30" 12°| 1,250
SC3-36 up 27°-30° 5°
0.500 5C4-15 thru 35 3.875 0.3750| 22°=30" 12°| 1.250
SC4-36 up 27°-30" 5°
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TABLE XVIII.

MIL-STD-627A

Cutter data, continued.

Chain
Pitch Mark * Outside (:ﬁ 69
P Cutter Dia. .75P | Borexx
0.625 SC5-15 thru 35 4.250 0.4688| 22°-30° 12°| 1.250
SC5-36 up 27°-30" 5@
0.750 S8C6-15 thru 35 4.625 0.5625| 22°-30! 12°| 1.250
8C6-36 up 27°-30" 5°
1.000 SC8-15 thru 35 5.250 0.7500) 22%-30° 12°| 1.500
SC8-36 up 27°-30° 5°
1.250 §C10-15 thru 35 5.750 0.9375| 22°-30* 12°} 1.500
S5C10-36 up 27°-30° 5°
1.500 8C12-15 thru 35 6.250 1.1250| 22°-30° 12°| 1.750
SC12-36 up 27°-30" 5°
2.000 SCl6-15 thru 35 6.500 1.5000¢ 22°-30° 12°| 1.750
5C16-36 up 27%-30° 5°
* Range of teeth is indicated in the cutter marking.
* % Bores cther than standard must be specified.
TABLE XIX. Generating data.
Chain Hob Basic Number | Tooth Range Generating
Pitch Number of Teeth cf Hob Diameter
SC3 = .375 1 20 17 - 23 2.311
2 28 24 - 32 3.247
3 38 33 - 43 4.428
4 51 44 - 58 5.971
5 69 59 - 79 8.114
6 95 80 - 110 11.212
7 139 111 - 150 15.385
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TABLE XIX. Generating data, continued.
Chain Hob Basic Number | Tooth Range Generating
Pitch Number of Teeth of Hob Diameter
sC4 = .500 1 20 17 - 23 3.082
2 28 24 - 32 4.32%
3 38 33 - 43 5.904
4 51 44 - 58 7.962
5 69 59 - 79 10.818
6 95 80 - 110 14.950
7 130 111 - 1590 20.513
SC5 = .625 1 20 17 - 23 3.8%52
2 28 24 - 32 5.412
3 38 33 - 43 7.381
4 51 44 - 58 5.852
5 69 59 - 79 13.522
6 9S 80 - 110 18.687
T 130 111 - 150 25.641
SC6 = .750 1 20 17 - 23 4.623
2 28 24 - 32 6.494
3 38 33 - 43 8.857
4 51 44 - 58 11.943
5 69 59 - 79 16.227
6 95 80 - 110 22.424
7 1390 111 - 150 30.770
sCc8 = 1.000 1 20 17 - 23 6.163
2 28 25 - 32 8.65%
3 38 33 - 43 11.809
4 51 44 - 58 15.924
5 69 59 - 79 21.63¢6
6 95 80 - 110 29.899
7 130 111 - 150 41.026
SCl0 = 1.250 1 20 17 - 23 T7.704
2 28 24 - 32 10.823
3 38 33 - 43 14.761
4q 51 44 - 58 19.905
S 69 59 - 79 27.045
6 g5 8¢ - 110 37.374
7 130 111 - 150 51.283
197
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TABLE XIX. Generating data, continued.
Chain Hob Basic Number{ Tooth Range Generating
Pitch Number of Teeth of Hob Diametex
5C12 = 1.500 1 20 17 - 23 9.245
2 28 24 - 32 12,988
3 38 33 - 43 17.713
4 51 44 - 58 23.88B6
5 69 59 - 79 32.454
6 95 80 - 110 44,849
7 130 111 - 15¢ 61.539
SCl6 = 2.000 1 20 17 - 23 12.327
2 28 24 - 32 17.317
3 38 33 - 43 23.618
4 51 44 - 58 31.848
5 69 - 59 - 79 43,272
6 95 80 - 110 59.798
7 130 111 - 150 82.052
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ENERATING

P = Chain Pitch

N = Number Teeth

180
"\ { 1.5 $in (30 - —)°

1
HGD = P V + .5625 - -
sinZ 180° 180° '

Pramiie <l

N Sin

N

FIGURE 38. HOB generating criteria.
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ALL HORS MUST BE ETCHED FOR
IDENTIFICATION AS SHOWN IN THE EXAMPLES

HOB_RANCE
b.50#| IDENTIFICATION 1SPE
au. 58T
S5 <G =

sc6
CHAIR TYPE
TURNTIFICATION
FIGURE 39. HOB identification

8. ANSI Standard roller chain sprocket cutter designs.

Three kinds of sprocket cutters are used in cutting sprocket teeth for
BNSI chains B29.1, B29.3 and B29.4, namely:

a

SPACE CUTTERS, of which five will be required to cut from 7 teeth
up for any given roller diameter. The ranges are respectively 7-8
teeth, 9-11 teeth, 12-17 teeth, 18-34 teeth, 35 teeth and over.
Single-purpose cutters of this type are necessary for fewer than 7
teeth.

HOBS, of which only one will be required, if non-topping, to cut
any number of teeth for a given pitch and roller diameter. Refer
to cutter manufacturer for cutter form.

FELLOWS CUTTERS, for use on the Fellows gear shaper, of which only
one will be required, if non-topping, to cut 12 teeth and over for
a given pitch and roller diameter. When sprockets of less than 12
teeth are to be produced on Fellows equipment consult the cutter
manufacturer.

a. Standard space cutter design.

Space cutters are made for the following ranges of teeth: 7-8, 9%-11,

12-17

r
designa
-

18-34, 35 and over.
ted by Ny and the highest by Nj.

The lowest number of teeth in any group is
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. Thé cutters are based on an intermediate number of teeth, N, equal to
2N; (yp) divided by (N + Ny): but the topping curve radius (F) is designed
to produce adequate tooth height on a sprocket of N; teeth with

oD = P(0.7 + cot 180°).
Ny

The values of N, for the several cutters are 7.47, 9.9, 14,07, 23.54 and 56.

CUTTER VIDTH (TARLE XX1.)

NOTE: D, =D = Rcller Diameter

CONSTRUCTICN REFERENCE: TABLES I AND XX.

FIGURE 40. Space cutter layout.

®



http://www.abbottaerospace.com/technical-library

MIL-STD-627A

The angle Yab is 180°/N when the cutter is made for a specific number of
teeth, but it has values (determined by layout of a sprocket of N, teeth with

oD = P(0.7 = cot 180%), &g given in Table XX for cutters
N2

covering a range of teeth as here designed. The following formulas are
special for cutters covering the standard ranges of teeth (N, = intermediate

W= 1.4D, cos Yab; V = 1.4D, sin Yab.
yz = D_ [—1.4 sin (17° + 116° _ yap) - 0.8 sin (18° - ﬁ°:l
L Na Na_J

F =D, [0.8 cos (18° - 38 ) = 1.4 cos (17° + 116° _ vap) - 1.3025] -0.0015.

Na Na

For other points use the value of N, for N in the standard formulas for
Standard tooth form {refer to tables XXI and XXII as needed.)
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A .
2 " LEAD ANGLE

|~

]

y FORMAL P1TCH
ha

SECTION THROGGE 4-B

FIGURE 41. Hob outline (reference tables I and XXII).

b. Recommended hob design for roller chain sprockets.

Hobs designed for a given roller diameter (D,) and chain pitch (P) will cut
any number of teeth.

P = Chain Pitch P, = Normal Pitch of Hob = 1.011 P.

Dg; = Minimum Diameter of Seating Curve 1.005 D, = 0.003.

F = Radius Center for Arc GK; TO = OU =
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I=20.27p; E = 0.03P = Radius of Fillet Circle

Q is located on line passing thru F and J. " Point J is intersection of
line XY with circle of diameter Dg.

R is found by trial and is tangent to arc KG at K and to fillet radius.

OD is 1.7 (Bore + D, + 0.7 P) approximately.

Dp = OD - Dg; M = sin - 1 Pn ; L = Fp;

TT Dp Cos M

W = Not less than 2 x bore, or 6 D,, or 3.2 P.

{Marking of Hobs: All hobs are to be marked with chain pitch, roller
diameter, lead angle, and flute lead.)

s
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ror REMOVING FROM SHAFT:

POSITION OF SCRE
I._B_.! SO TIGHTEN BUSHING BUSHING HAL £ OF WOLE THREADED.
— o THREADED.
-1 / HUB HALF OF HOLE NOT
. VI 4
\ AN ’/

{HUB OIAM.)

4
-
o

(

FIGURE 42,

_Lmﬂfla

SECTION A-A l—-—M—-i 8" TAPER

) (aoLT CIRCLE)

/
N\
[/ \stscncw

|
\\- | /’ FOR TIGHTENING ON SHAFT:
HUB HALF OF HOLE THREADED.
{ ausmnc HALF OF HOLE NOT THREADED

INCLUDED ANGLE

Taper—lock bushing {reference tables XXIV and XXV.)

—

$OR REMOVING FROM SHAFT:
BUSHING HALF OF HOLE THREADED.
HUB HALF OF MOLE NOT THREADEQ

POSITION OF SCREW
TO TIGHTEN BUSHING

I—-A

--;'-

dy4

SN

ﬂr—////
AR

C (HuB O1AM)
[ ]

0 (pOLT ‘TRCLE)

’ FSOCKET MEAD CAP SCREWS

SLELTIUN H—A A —

FIGURE 43.

’ FOR TIGHTENING ON SHAFT:
- HUB HALF OF HOLE THREADED.
BUSHWG HALF OF HOLE NOT THREADEQ
n TAFLK - A
INCLUDED ANGLE

Taper—lock bushing (reference table XXVI.)
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TABLE XXVI. Slipping torque capacity of taper-lock
bushings.

AL

Average*
Slipping
Recommended Torque on
‘Bushing Wrench Torgque Shaft Shafting
No. on Bushing Diameter Without
Screws (Pound- Shaft Key
Inches) (Inches) (Pd-Ins)
0.500 260
1008 : 55 0.750 450
l==—== 630
6.500 250
1108 55 0.750 430
1.125 710
1210 0.625 730
& 175 0.938 1240
1215 1.250 1750
0.750 730
1310 175 0.938 1210
1.375 1920
1610 0.750 840
& 175 1.188 1570
1615 1.625 2270
I—— 1600
2012 280 1.438 2540
1.938 3630
2517 1.188 2360-
& 430 1.938 4480
2525 2.438 6050
3020 1.438 4520
& 800 2.188 8020
3030 2.938 11300
1.688 9050
3535 1000 2.438 17200
3.438 22600
1.938 15600
4040 1700 2.938 27800
3.938 39100
2.188 22600
4545 2450 3.438 41800
4.438 56500
2.438 26200
5050 3100 3.938 50800
4.938 65500

*  Average values were based on tests with bushings
installed per standard installation instructions.

When using this data for design purposes reducing

factors should be applied depending on operating
conditions.

213

pr——



http://www.abbottaerospace.com/technical-library

c. Sprocket selection. Tables XXVII and XXVIII may be used as a guide in the
selection of sprockets with reference to environmental conditions, loading,
chain speed in feet per minute and number of teeth on the sprocket.

TABLE XXVII. Precision sprockets.

Number of Hardness Hardness
Class of Chain Speed Teeth on of Tooth of
Service in FPM Sprocket Material Face Body
25 or less Steel 131 BHN 131 BEN
Min. Min.
Up to 600
Normal Steel 131 BHN 131 BHN
Operation; 26 and up Min. Min.
Uniform Iron 149 BHN 149 BHN
Load; Min, Min.
Minor 25 or less Steel R, 40 131 BHN
Shock Min. Min.
600 to 3000
Steel 131 BHN 131 BHN
26 and up Min. Min.
Iron 149 BHN 149 BHN
Min, Min
25 or less Steel R, 40 131 BHN
. Min. Min,
Over 3000
Steel R. 40 131 BHN
26 and up Min Min,
Iron R, 40 170 BHN
Min Min.
25 or less Steel R, 40 131 BHN
Min Min.
Severe Up to 600
Operation:; 26 and up Steel R, 40 131 BEN
Peak Loads; Min Min.
Major 25 or less Steel R, 40 131 BHN
Shock Min. Min,
600 and over :
' 26 and up Steel R, 40 131 BHN
Min, Min.
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TABLE XXVIII. Semi-precision sprockets.

w

T+

Nurber of Hardness Hardness
Class of Chain Speed Teeth on of Tooth of
Service in FPM Sprocket Material Face Body
BHN, Min BHN, Min
15 or less Iron 321 131
Steel 321 131
Up to 100
16 and up Iron 149 149
Normal Duty Steel 131 131
{Steady Load
& 15 or less Iron 321 131
Relatively Steel 321 131
Clean) 101 to 250
16 and up Iren 170 131
Steel 170 131
15 or less Iron 321 131
Steel 321 131
251 to 1000
16 and up Iron 207 131
Steel 207 ) 131
15 or less Steel 321 269
Up to 100
16 and up Steel 321 269
Heavy Duty
(Fluctuating 15 or less Steel 415 269
Loads & 101 to 250
Dusty & 16 and up Steel 321 269
Dirty) )
15 or less Steel 4717 269
251 to 1000
16 and up Steel 321 269

TABLE XXIX. Tolerances allowed on outside diameter of sprockets.

Grade Description Tclerances
A Precision, cut-tooth + 0,031 inch
B Precision, cut-tooth + 0.031 inch
C Semi-precisien, cast, forged, -+ 0.125 inch

flame cut or rolled
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6. NOTES

{This section contains information of a general or explanatory nature
that may be helpful, but is not mandatory.)

6.1 Intended use. This design standard describes the wvarious tooth
forms for sprockets used with power transmissions and conveyor chains used by
the military.

6.2 Issue of DODISS. When this standard is used in acquisition, the
applicable issue of the DODISS must be cited in the sclicitation (see 2.1).

6.3 Liability disclaimer. When Government drawings, specifications, or
other data are used for any purpose other than in connection with a Government
procurement, the United States Government incurs no responsibility nor any
obligation whatsoever.

6.4 Metrication. Metric equivalents in accordance with FED-STD-376 are
acceptable for use in this standard.

6.5 Subject term (keyword) listing.

Connecting links
Gears, toothed
Rollers, steel

6.6 Changes from previous issue. Marginal notations are not used in
this revision to identify changes with respect to the previous issue due to
the extensiveness of the changes.

Custodian: Preparing activity:
Army - MI Army - MI
Air Force - 99
Navy - YD Project No. 3020-0122

Review activity:
Air Force - 82

User activities: )
Navy - MC, SH 7
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