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METHOD FOR MAKING SPROCKETS AND/OR 
\ GEARS 

This is a division of application Ser. No. 157,903 ?led 
6-29-71. ~ 

BACKGROUND OF THE INVENTION 

Sprockets and/or gears are generally composed of a 
central web having an enlarged hub and a surrounding 
web from which radial teeth project. The hub is 
formed to receive a drive or driven shaft and the 
sprocket or gear is generally keyed to the shaft, or af 
fixed thereto by one or more set screws. Usually 
sprockets and gears are cast metal or formed from cast 
metal blanks by metal forming and cutting operations. 

THE INVENTION 

According to this invention, sprockets and/or gears ' 
are cold formed from sheet metal. Hereafter, when 
sprockets or gears are mentioned, it is to be under 
stood that the procedure applies to the manufacture of 
either part. To follow the teachings of this invention, 
sheet stock is blanked to form discs from which the ?n 
ished sprockets are cold formed. Each disc is placed 
in a die assembly and is die formed to ?nal shape in 
one operation. No finish trimming of the sprocket is 
required as it emerges from the die forming apparatus. 

The die-formed sprocket comprises a central disc 
and an axially extending rim portion ‘having projecting 
teeth; the thickness of the metal is substantially the 
same throughout the disc portion and is generally less 
in the tooth or rim portion. The disc portion thickness 
is usually substantially the same as that of the disc 
from which the part is formed. 

If desirable, the hub may be pierced and dished dur 
ing the forming operation or such forming step may be 
later performed. Piercing of the hub is necessary to 
provide an opening for receiving a drive or driven 
shaft. Various collars or the like can be used, if neces 
sary,‘ for providing the driving connection between the 
sprocket and the shaft. Dishing of the sprocket hub 
may be required to avoid a bending. moment on the 
face which could cause failure of the sprocket from 
?exure. _ 

To form a sprocket, novel apparatus is used. The ap 
paratus comprises a male die or punch having a 
toothed periphery corresponding to the internal con 
figuration of the toothed periphery of the sprocket and 
a female die assembly of special construction. 

In addition to a ring or jig for locating and centering 
a punched sheet disc, there is provided at least one an 
nular forming die having a plurality of forming sections 
which may be referred to as a transition portion, a 
lead-in tooth forming portion, a primary tooth forming 
portion and a relief portion. ' 1 

The transition portion is a curved surface for provid~ 
ing a smooth transition of the disc into a cup-shape 
during forming. 
The- lead-in tooth forming portion is provided with 

projections equal to the number of tooth roots of the 
finished sprocket and which taper from the curved 
transition surface to full tooth form at the juncture of 
this portion with the primary tooth forming portion in 
which the projections are substantially uniform. 
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2 
In the relief portion, the projections taper in the op 

posite direction as in the lead-in portion and to a much 
lesser extent. 
The tapered portions or sections of the die have been 

found desirable in order to maintain a ?lm of lubrica 
tion to reduce wear on the die and also to prevent or 
materially reduce the welding of metal particles from 
the work piece to the die. 
At times, because of tooth form, it has been neces 

sary to use two female ‘dies. In such case, the first die 
is such as to form the sprocket close to ?nish size by 
forming the tooth width and diameter oversize. In the 
second die, the metal is forced circumferentially side 
ways and radially inwardly to move metal to obtain the 
proper tooth form. 

In addition, the die assembly may be provided with 
a dished punch to shape the hub portion of the 
sprocket into a dish shape, and also with stripper 
means to strip the ?nished sprocket from the male die. 
Ejection means can also be provided. 

THE DRAWINGS 

F IG. 1 is a plan view of a typical sprocket made 'ac 
cording to this invention; 
FIG. ,2 is a sectional view of the sprocket through 

line 2-2 of FIG. 1; 
FIG. 3 is a partial sectional view of the forming dies 

of this invention, showing schematically means for 
moving the male die relative to the remainder of the 
assembly; ' 

FIG. 4 is a plan view of a ?rst draw die; 
FIG. 5 is a sectional view on line 5--5 of FIG. 4; 
FIG. 6 is a sectional view on line 6-6 of FIG. 4; 
FIG. 7 is a partial view taken on line 7—-7of FIG. 5; 

FIG. 8 is a plan view of a finish draw die; 
FIG- 9 is a sectional view taken on line 9—9 of FIG. 

8; 
FIG. 10 is a sectional view taken on line 10-10 of 

FIG. 8, and 
FIG. 11 is a partial view taken on line 1 1--l 1 of FIG. 

8. 

DETAILED DESCRIPTION 

Referring now to FIGS. 1 and 2 of the drawing, there 
is shown a ?nished sheet metal sprocket 10 which in 
cludes a hub portion shown here as being dished in 
wardly, as at 12, and an axially disposed tooth rim por 
tion 14. The rim portion 14 is formed with projecting 
teeth 16 and the hub portion of 10 has a central open 
ing 18 to receive a drive or driven shaft (not shown). 
Appropriate collars can, if necessary, be used to secure 
the sprocket to the shaft. 
FIG. 3 illustrates the die assembly generally identi 

?ed as 20 which comprises a male die 22 connected to 
the slide of a press arrangement generally identi?ed as 
24, shown schematically, and a female die assembly 26 
attached in a suitable fashion to the table of the press 
24. The press 24 may be a mechanical or hydraulic 
power press or a drop hammer press or a like pressing 
type of apparatus. The schematic is a hydraulic system 
and will be later described. . 

The male die 22 is an elongated member having a 
‘working portion 30 with a toothed configuration 32, 
the teeth of which correspond generally to the internal 
con?guration of the rim of the sprocket 10, and a re 
duced generally circular portion 34 connected to the 
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slide of the press. The‘working portion 30 is of suffi 
cient length to properly form the metal of the 
sprocket. The bottom of the die 22 may be dished, as 
at 36 to cooperate with a diepart 38 in the female die 
assembly 26 to dish the hub of the sprocket. 
The female die assembly 26 is constructed of a locat 

ing ring 40, a first die member assembly 42, a spacer 
44, a second female die member assembly 46. a spacer 
48, a stripper mechanism 50, an ejection arrangement 
52 and a base 54 which has therein the die part 38, pre 
viously referred to. The parts 40, 42, 44, 46, 48 and 50 
are aligned by pins 56 and connected by bolts 58 and 
to the base 54 by bolts 59. 
The locating ring 40 has a conical surfaced opening 

60 directed inwardly toward a cylindrical opening 62 
of a size to receive a disc to be formed into a sprocket‘ 
10. The disc rests on a top surface of the die member 
42. 
The first female die memberv assembly 42 includes a 

ring die 64 (see FIGS. 4, 5, 6 and 7) which is retained 
in a die member holder 66 and, as previously stated, 
has four portions, a transition portion which comprises 
a curved surface 68 for providing a smooth transition 
of the disc into the sprocket, a lead-in section 70 hav 
ing tapered tooth root forming projections 72 extend 
ing inwardly toward the male die 22 for shaping the 
disc, a primary tooth forming portion 74 having uni 
form projections 76 for finish forming the tooth roots 
of the sprocket to rough size, and an exit or relief sec 
tion 78 having a reverse taper on the projections 80, 
the reverse taper being provided for the reasons set 
forth before. It is to be noted that the tooth forming 
portion 74 of the die between the tooth root forming 
projections is also slightly tapered, as at 84 at the exit 
section of the die 64. The purpose of the relief at 84 
is the same as that for the relief 78. . 
The part 44 is merely a spacer — it spaces the die 

member assemblies 42 and 46 and has a central circu 
lar opening of such size to not interfere 'with the metal 
forming operation. 
The ?nish die member assembly 46 is similar to the 

assembly 42 in that it is a ring member 85 retained in 
a holder 86. Thee inner periphery has tooth root pro 
jections 88 thereon which are tapered in a lead-in sec 
tion 90, uniform in a central finish section 92, and re 
lieved or reversely tapered in an exit portion 94. The 
outside and finished teeth are formed against the sur 
face 96 of the die. The die 85 ?nally sizes the sprocket 
to the desired form. The spacer 48 functions to space 
the die member assembly 46 from the stripper mecha 
nism 50; it is provided with a circular central opening 
so as to not interfere with the metal forming operation. _ 

Below the die assemblies 42, 46 there is provided a 
stripper mechanism 50 having a plurality of inwardly 
radially extending stripper plungers 100 resiliently 
urged inwardly toward the workpiece. Each plunger 
100 is provided with a face 102 tapered to permit pas 
sage of the formed sprocket 10 but engageable with 
the rim of the sprocket 10 to strip it from the male die 
22. An opening 104 is-provided in the member 50 to 
permit discharge of the formed sprocket 10; there 
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being a discharge plunger 106 operable to move the 
formed sprocket 10 through the opening 104. 
As previously stated, the die member 38 is'posi 

tioned on the base 54. The die 38 is surrounded by a 
ring 108 which is resiliently urged toward the male die - 
22 and level with the top of base member‘54 to insure 
ease of removal of the ?nished sprocket. . 
The press arrangement 24, shown in FIG. 3 for pur 

poses of illustration includes a hydraulic cylinder 118 
having a piston 120 connected to the male die 22 and 
operable by a valve 122 connected to a hydraulic 
pump 124 which is connected to a sump 126. The 
valve is operated by a solenoid 128 connected to a _ 
timer 130 or to a control panel for manual operation. 
The pump 124 is driven, for example, by an electric 
motor which is also connected to the timer 130. By sup 
plying hydraulic ?uid from the pump 124 to the top of 
the piston 120, the male die 22 is moved downwardly 
to form the sprocket 10. Upon reversing the stroke, by 
reversing the ?uid ?ow by means of the valve 122, the 
male die member 22 moves upwardly, the formed 
sprocket is stripped by means of the members 100 and 
rests on the ring 108. The plunger 106., is connected 
to the piston 132 in a hydraulic cylinder 134 con 
nected to a valve 136 operated by a solenoid 138 con 
nected to the timer 130. Fluid is supplied to the cylin 
der 134 through the valve 136 by a pump I40 driven 
by an electric motor connected to the timer 130. The 
pump pumps hydraulic fluid from the sump 126. Thus 
after the ?nished sprocket 10 is formed, the male die 
member is moved upwardly and the cylinder 134 is en 
ergized to move the plunger 106 so as to eject the 
sprocket 10 through the opening 104. The entire_se 
quence can be controlled by the timer 130 or manually 
in any suitable manner. 

If desirable, mechanical means may be provided to 
feed discs to the die for forming. Such is within the skill 
of one in the art. 
We claim: . - 

1. A method of forming a sheet metal sprocket hav 
ing a hub portion and an axially disposed toothed pe 
riphery comprising, _ 
providing a substantially ?at disc of sheet metal; 
forming said disc into a cup-shaped member having 
a tubular portion, and , ' ' 

simultaneously die-forming said teeth on the‘periph 
cry of said tubular portion. _ 

2. A methodas recited in claim 1 further comprising 
die forming said hub portion into a dish-like con?gura 
tion. . 

3. A method of forming a sheet metal sprocket hav 
ing a hub portion and an axially’ disposed toothed pe 
riphery comprising; . 

' providing a substantially ?at disc of sheet metal; 
forming said disc into a cup-shaped member. having 

a tubular portion and simultaneously die forming 
a toothed con?guration on the periphery of said 
tubular portion; and 

thereafter die forming said. toothed configuration 
into the desired tooth form. 
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