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ABSTRACTAT OF THE DISCLOSURE 
Tool for rolling threads, splines or like formations on 

a workpiece, said tool having a plurality of dies carried 
by a rotatable head. The head includes a stationary part 
connected to drive each of the dies upon rotation of the 
head. The dies are arranged to produce axial feed of the 
workpiece without substantial rotation of the workpiece. 

This invention relates to profile rolling and more par 
ticularly to heads having rotating rolling dies for generat 
ing screw threads, splines and the like in workpieces by 
the cold-rolling method. 

In many instances thread and spline rolling operations 
have been performed with rolling dies to which a driving 
force has been applied independently of the workpiece. 
The alternate mode of operation, practiced where it is 
not feasible to apply power to the individual rolling dies, 
is to amount cylindrical rolling dies for free rotation in 
a tool, then positively rotate the tool while holding the 
workpiece stationary or drive the workpiece while hold 
ing the tool stationary. 

In this operation, therefore, the rolling dies are rotated 
solely by their frictional contact with the workpiece. 

Such operation has the considerable disadvantage of 
imposing a torque on the workpiece while the profile is 
being rolled. This in turn requires a chuck or grip mech 
anism for holding the workpiece, induces a certain amount 
of torsional distortion in the workpiece and requires an 
axial portion of the workpiece to be reserved for gripping 
space. Accordingly, it is not possible, for example, to roll 
a continuous thread on a long bar without opening and 
closing the grips a number of times. 
The principle of positively driven rolls, which obviates 

the above disadvantages, has heretofore been employable 
on such machines as single-purpose thread rolling ma 
chines, and has not been applicable to tools such as thread 
and spline rolling heads employed on automatic screw 
machines and the like. A need exists, therefore, for a 
device having rotatively driven rolling dies for applica 
tion to such multi-purpose machines. 
The profile-rolling head of this invention fills this need 

by providing a relatively small, simple and compact device 
having rolling dies that are driven positively with respect 
to the workpiece. Consequently, the workpiece can be fed 
to the rolling dies with support means only and without 
gripping. Thus, threads can be rolled on any length of 
blank rod that can conveniently be supported, without 
damage to the workpiece by grip indentations and with 
out applying any torsional force to the workpiece. Such 
a device is particularly advantageous in rolling splines 
and other toothed members requiring accurate tooth spac 
ing around the circumference of the part (circular pitch). 

- The profile-rolling tool or head of the present inven 
tion is adapted to be mounted on a rotating spindle of 
an automatic screw machine, for example, and to be 
driven thereby. The substantially cylindrical rolling dies 
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are mounted on shafts in the head and are provided with 
driving gears which mesh with a surrounding internal 
gear. By holding the internal gear stationary by means of 
any convenient stationary part of the machine to which 
the head is applied, the gears on the rolling die shafts 
and the rolling dies may be driven in the direction of rota 
tion opposite to that of the machine spindle on which 
the head is mounted. As will appear from the detailed 
description, the rolling dies will rotate much faster than 
the surrounding internal gear, yielding the significant 
added advantage that the machine spindle need be driven 
at only a fraction of the speed required for driving those 
rolling heads in which the rolling dies are rotated by 
their contact with the workpiece. 

Accordingly it is an object of this invention to provide 
a profile-rolling tool for use on rotating spindle, multi 
purpose machines and having positively driven rolling 
dies for relieving the workpiece of torsional forces. 

Another object of the invention is to provide a head 
for rolling threads, splines and the like, for application 
to a rotating machine spindle and having cylindrical 
rolling dies operated by a common driving gear held sta 
tionary while the head rotates. 
A further object is the provision of a rolling head as 

described above in which the axes of the rolling dies are 
inclined with respect to the head axis to induce axial 
movement of the workpiece during the rolling operation. 
A still further object of the invention is to provide a 

head as described above in which the rolling dies are 
journalled upon eccentric shafts for the purpose of effect 
ing a fine adjustment of the rolling diameter. 
A further object is the provision of a rolling head as 

described above having means for delivering coolant 
directly to the rolling dies. 

Further objects and advantages of the invention will be 
apparent from the following detailed description of an 
embodiment of the invention and from the accompany 
ing drawings, wherein: 
FIGURE 1 is a front view of a thread rolling head 

embodying the invention, partially in section along line 
1—4, of FIGURE 2; 
FIGURE, 2 is a longitudinal section taken along line 

2—2 of FIGURE 1; 
FIGURE 3 is a transverse section taken along line 3-3 

of FIGURE 2; 
FIGURE 4 is a rear view of the head, partially in sec 

tion along line 4—4 of FIGURE 2; 
FIGURE 5 is a fragmentary section taken along lines 

5—5 of FIGURE 4; 
FIGURE 6 is a fragmentary section taken along line 

6—6 of FIGURE 1; and 
FIGURE 7 is a fragmentary section taken along line 

7-7 of FIGURE 2. 
AS best shown in FIGURE 2 the head comprises a hol 

low shank 20 for supporting all other parts of the head 
and by means of which the head may be mounted in the 
operative end of a rotating machine spindle as is weli 
understood in the art. The forward end of shank 20 
is formed integrally with a fiange portion 22 and has a 
forwardly facing, cylindrical, central recess 24 to receive 
a mating cylindrical projection 26 formed as a part of 
a head body 28. The projecting portion 26 centers the 
head body in the recess 24 of the shank 20. A key 30 
(FIGURES 3 and 5) drivingly connects the head body 
28 and the shank 20. 
A front cap 32 having a central bore 33 for workpiece 
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ment and therefore change their condition of engagement 
with the internal gear 106. 

In operation, the rolling head is mounted on a machine 
tool by affixing the shank 20 in the conventional manner 
to the rotatable spindle of a suitable machine tool. The 
rotative motion of the spindle is imparted to the shank 
20, adjusting ring 86, head body 28 and front cap 32. 
The drive ring 104, however, is held stationary by ar 
ranging for the rod 114 to be in contact with any con 
venient stationary portion of the machine. Consequently, 
while the axes of the rolling dies rotate with the spindle, 
the gear 106 is held stationary and its engagement with 
the gears 68 cause the latter to rotate in a direction 
opposite to the spindle rotation and at a much faster 
speed. The keyed connections at 70 between gears 68 and 
dies 40 therefore drive the latter to roll profiles on work 
pieces without imparting torque thereto. Since the drive 
ring 104 is stationary during the rolling operation, the 
coolant is discharged downwardly through the opening 
126 instead of being thrown off tangentially as is usually 
the case with rotating heads. 
The head does not open and close at the completion 

of an individual rolling operation but is particularly 
adapted to roll profiles continuously on relatively long 
workpieces that pass rearwardly through the shank of the 
head and the spindle of the machine as they are com pleted. 
As described above the rolling dies are provided with 

a thread profile in the form of annular grooves without 
helix. The inclination of the roll axes at the lead angle 
of the thread being rolled aligns the annular grooves of 
the rolling dies with the helix being formed on the 
workpiece. The magnitude of this inclination of the roll 
axes is determined by the desired rate of axial move 
ment of the workpiece, as is well understood in the art. 
If helical teeth are to be rolled whose helix angle is quite 
different from the angle of inclination of the rolling die 
axis required for proper axial feed, the required angle 
of inclination of the rolling die axis is first established 
and the angle of inclination of the teeth on the die rela 
tive to the axis thereof results from the combination of 
the work helix angle and the angle of inclination of the 
die axes. Thus, if an angle of inclination of the rolling 
die axes of 3 degrees is required for proper axial feed 
of the work and if the helix angle of the work is 30 
degrees, the teeth on the rolling die will have a helix 
angle of either 33° or 27°, to align the die teeth with the 
work teeth. 

Straight splines, i.e., splines parallel to the axis of the 
workpiece, can also be rolled by making use of the above 
system. Thus, if 3 degrees is determined to be the proper 
angle of inclination of the rolling die axes, the teeth 
are formed on each rolling die at 3 degrees from the axis 
thereof and the rolling dies are inclined so as to bring 
the die teeth parallel to the workpiece axis. The method 
of this invention is particularly advantageous in the gen 
eration of such straight splines since the throughfeed pro 
cedure results in better continuity of engagement between 
the rolling dies and workpiece than is available without 
relative axial movement therebetween during the rolling 
operation. 

The invention may be embodied in other specific 
forms without departing from the spirit or essential char 
acteristics thereof. The present embodiment is therefore 
to be considered in all respects as illustrative and not 
restrictive, the scope of the invention being indicated 
by the appended claims rather than by the foregoing 
description, and all changes which come within the mean 
ing and range of equivalency of the claims are therefore 
intended to be embraced therein. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A profile-rolling head comprising a shank member, 

a head body assembly supported by and driven rotatively 
by said shank member, a plurality of die shafts mounted 
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6 
in said head body assembly, each of said die "shafts being 
inclined with respect to the axis of said head body assem 
bly, a profile rolling die journalled upon each of said die 
shafts for rotation independently thereof, drive means 
adapted to be held stationary during rotation of said head 
body assembly, and means drivingly connecting said drive 
means and said dies whereby said rolling dies are posi 
tively driven during rotation of said head body assembly. 

2. A profile-rolling head comprising a head body as 
sembly, means for operatively connecting said head body 
assembly to a machine tool spindle, a plurality of die 
shafts mounted in said head body assembly, the axes 
of said die shafts being revolved about the axis of said 
head body assembly when said head body assembly is 
rotatively driven, a profile-rolling die journalled for free 
rotation upon each of said die shafts, and means for 
positively driving said rolling dies in the direction oppo 
site to the direction of rotation of said head body assem 
bly. 

3. The profile-rolling head of claim 2 wherein each 
of said die shafts has end bearing portions and a central 
portion for supporting said dies, said central portion being 
eccentric with respect to said bearing portions, whereby, 
upon rotation of said die shafts, said central portions are 
displaced with respect to the axis of said head body 
assembly. 

4. The profile-rolling head of claim 3 together with 
means for adjustably rotating said die shafts simultane 
ously, and means for holding said die shafts in such 
rotatively adjusted position. 

5. A profile-rolling head comprising a shank member, 
a head body concentric with and supported by said shank 
member, for unitary rotation therewith, a front cap se 
cured to said head body, said head body and said front 
cap having a plurality of journal means aligned in pairs, 
a die shaft mounted in each of said pairs of journal 
means, profile rolling dies mounted on said die shafts, 
gears mounted on said die shafts, said gears having a 
driving connection with said dies, a drive ring surround 
ing said head body and front cap, an internal gear 
mounted within said drive ring, having a driving connec 
tion therewith and meshing with said gears on said die 
shafts, said drive ring being capable of relative rotation 
with respect to said head body and front cap whereby said 
profile-rolling dies are driven rotatively upon rotation of 
said head body. 

6. The profile-rolling head of claim 5 wherein each of 
said die shafts is mounted at an inclination with respect 
to the axis of said head body, said gears on said drive 
shafts having helical teeth to mesh with the spur teeth 
of said internal gear. 

7. The profile-rolling head of claim 6, wherein said 
journal means comprises replaceable bushings whose re 
placement is capable of altering the angle of inclination 
of said die shafts. 

8. The profile-rolling head of claim 5, including pas 
sages in said drive ring and front cap for conveying cool 
ant to and from the operative surfaces of said rolling 
dies. 

9. A profile rolling head comprising a head body, a 
shank member rigid with said body adapted for connec 
tion to a rotating drive member, a plurality of profile 
rolling dies, means mounting said dies equidistantly from 
the axis of said head and at an inclination with respect 
to the axis of said head, said dies being bodily moved 
around the axis of said head upon rotation of said head, 
and said mounting means permitting rotation of said dies 
about their individual axes, drive means carried by said 
head adapted to be held stationary during rotation of 
said head, and means drivingly connecting said drive 
means and said dies whereby said rolling dies are posi 
tively driven during rotation of said head body. 

10. The combination according to claim 9 wherein said 
drive means comprises an internal ring gear and said 
drivingly connecting me?ns comprises pinion gears mesh 
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ing with said ring gear and each pinion gear being driv 
ingly connected to one of said dies. 
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