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The present invention relates to apparatus 
for forming screw threads. 

It is an object of the present invention to 
provide improved apparatus for forming screw 
threads which is characterized by the Superior 
finish and accuracy imparted to the threads. 
It is a further object of the present invention 
to provide apparatus for forming screw threads 
characterized by the relatively greater strength 
of the threads formed thereby. It is a further 
object of the present invention to provide im 
proved apparatus for forming screw threads 
characterized by the substantially equal dis 
placement of material at opposite sides of each 
groove between adjacent threads. 

It is a feature of the present invention to 
provide apparatus for forming screw threads 
characterized by the use of a thread roll having 
helically formed threads thereon which operates 
on a work piece with the axis of the work piece 
and the axis of the thread roll relatively inclined 
With respect to each other. It is a further 
feature of the present invention to provide the 
relative inclination of the axes referred to above 
in a direction which causes the portion of the 
threads on the thread roll which engage the 
work piece to extend more nearly perpendicular 
to the axis of the work piece. It is a further 
feature of the present invention to provide the 
relative inclination between the axes of the 
thread roll and the work piece as above de 
Scribed in an amount approximately equal to 
half the helix angle of the threads on the work 
piece. 
Other objects and features of the invention 3 

will become apparent as the description proceeds, 
especially when taken in conjunction with the 
accompanying drawings, wherein: 

Figure 1 is a side elevation of a pair of thread 
ing rolls mounted in a holder; 

Figure 2 is a diagrammatic view in which the 
angle of inclination between the axes of the 
thread rolls and the axis of the Work piece is 
illustrated in an exaggerated amount for clarity; 

Figure 3 is a Schematic view taken at right 
angles to the disclosure of Figure 2 in which 
the inclination between the axes of the rolls 
and axis of the Work piece is exaggerated for 
clarity; 

Figure 4 is a diagrammatic view illustrating 
the condition of a partially formed thread when 
produced in accordance with the present inven 
tion; and 

Figure 5 is a diagrammatic view illustrating 
the finishing action obtained. . 
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In the past, there have been two distinct 

methods for rolling threads on a work piece. In 
One of these methods helical threads have been 
provided on the thread roll which extend at a 
helix angle equivalent to the helix angle of the 
threads to be formed on the work piece and of 
Opposite hand. . . Thereafter the thread roll is 
fed into the rotating work piece to depth while 
the axes of the thread roll and Work piece are 
maintained parallel. The second method in 

V 

Wolves the use of a thread roll having circular 
threads extending thereabout and which is fed 
into engagement with the rotating Work piece 
with its axis inclined to the helix angle desired 
on the Work piece. This last method results in 
a relatively axial feed between the thread roll 
and the Work piece while parts are in engage 
ment. . . . . . 

In both of the methods just described, it has 
been found that the major portion of the ma 
terial of each thread is rolled out of a single 
Space between adjacent threads, with the re 
Sult that the material is moved a relatively large 
distance. In accordance with the present in 
vention, it is found that each thread on the 
thread roll forms material outwardly in sub 
Stantially equal amounts at opposite sides 
thereof. Thus When the thread roll is With 
drawn from the work piece before completion 
of the thread it is found that each partially 
formed thread on the workpiece has substan 
tially identical rolls of material at its top, es 
tablishing the fact that the material for each 
tooth is brought in substantially equal amounts 
from the Spaces at opposite sides of the thread. 

Broadly described, the present invention con 
SistS in providing a thread roll having helical 
threads formed thereon which are of a helix 
angle equivalent to the helix angle of the thread 
to be formed on the work piece, and in which 
the helical threads on the roll are of opposite 
hand to the helical threads to be formed on 
the work piece. The thread roll is fed to depth 
in the rotating. Work piece while the axes of 
the thread roll and work piece are inclined at 
an angle approximately equal to one-half the 
helix angle of the threads to be formed on the 
work piece. The relative inclination between 
the axes of the thread roll and work piece is 
brought about in a manner equivalent to in 
clining the axis of the thread roll from a po 
sition in which it is parallel to the axis of the 
work piece in a direction which causes the por 
tions of the threads on the thread roll which en 
gage the workpiece to assume a position more 
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nearly perpendicular to the axis thereof. By 
way of specific example, where the thread being 
formed on the work piece is a right-hand thread, 
the threads on the thread roll will be left-hand 
and Will be formed at a helix angle equivalent 
to the helix angle of the threads to be formed 
on the Work piece. The relative inclination be 
tween the axes of the thread roll and work piece 
is produced by rotating the thread roll in a 
direction which appears clockwise when viewed 
from the side of the work piece at which the 
thread roll is located. 

Referring first to Figure 1, there is illustrated 
a pair of thread rolls () which are mounted 
for rotation in a holder f having a pair of 
forwardly projecting arms 2 provided with 
aligned openings in which roll-supporting shafts 
3 are mounted. In order to provide for ad 
justment of a spacing between the thread rolls 
0, one of the rolls is mounted in elongated slots 
f4 and is positioned therein by means of bolts 
5 and 6. It will be evident that in order to 
move the rolls O closer together the bolts is 
are retracted and the bolts 5 are advanced 
to move the upper roll as seen in Figure 1 down 
Wardly. 

Keyed or otherwise secured to the roll-carrying 
shafts 3 are gears 7 and 8. Mounted on the 
holder are gears 9, 20 and 2 forming a 
Connecting train which insures Synchronous ro 
tation of the rolls O. In addition, suitable means 
(not shown) are provided for effecting fine ad 
justment between one of the rolls and the 
gear 7 or 8 rotatable therewith in order to 
inSure that threads on one roll will match prop 
erly with the threads on the work piece formed 
by the threads on the other roll. 
While the rolls to are geared together for 

Synchronous rotation, these rolls and their inter 
connecting gear train are adapted to be driven 
by engagement with the rotating work piece in 
dicated at 22. As best seen in Figures 2 and 3, 
the axes of the rolls 0 are inclined with re 
spect to the axis of the work piece 22. In Fig 
lure 2 there is indicated diagrammatically a 
chuck or the like 23 supporting the work piece 
22 and adapted to drive the same in rotation, 
as for example in the direction shown by the 
arrow. It Will be observed that the thread 
rolled on the work piece 22 is a right-hand 
thread. It will similarly be observed that the 
threads provided on the rolls 0 are each of 
left-hand, and that the thread rolls 0 have been 
inclined from a position in which their axes are 
parallel to the axis of the work piece 22 to the 
position indicated, as a result of which inclina 
tion the portions of the threads of the rolls 0 
which are in contact with the work piece 22 
are caused to extend more nearly perpendicular 
to the axis of the work piece. In Figure 3 the 
work piece 22 is illustrated and the positions 
of the thread rolls to are indicated by broken 
lines. In this figure the axis of the work piece 
22 is indicated at 22d, the axes of the thread rolls 
0 are indicated at Oa, and the helix angle of 

the threads on the work piece 22 is indicated by 
the angle HA. It will be appreciated that this 
is a diagrammatic view and that the angles 
are exaggerated for clarity. 
While it has been found that the precise angle 

at Which the axes of the thread rolls are set 
with respect to the axis of the work piece is 
not critical, best results are obtained when this 
angle is approximately equal to half the helix 
angle of the threads on the work piece. Thus, 
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4 
as seen in Figure 3, angles XA, which indicate 
the angles of inclination between the axes of the 
rolls and Work piece, are Substantially half the 
angle HA, which is the helix angle of the threads 
on the work piece. By way of specific example, 
right-hand threads having a helix angle of i 
57 minutes were rolled on a work piece. The 
outside diameter of these threads was 946' and 
there were 18 threads per inch. For this a roll 
was provided whose pitch diameter was 1.501''' 
and which was provided with three starts. The 
helix angle of the threads on the roll was 2 11 
minutes, left-hand. It will be appreciated that 
the helix angle on the roll and Work piece While 
approximately equal are nevertheless slightly 
different, depending upon the pit£h diameter 
of the roll. It has long been conninon practice 
to arrive at a final pitch diameter on the roll 
by successive grindings and in Some cases it 
is found that a substantially freer rolling tool 
results when the pitch diameter is reduced below 
the theoretically complementary pitch diameter. 
The roll as described above was positioned Irel 
ative to the work piece so that the axes of the 
roll and Work piece were inclined relative to 
each other at an angle of approximately 1, 
which it will be noted is substantially half the 
helix angle on the work piece. 
By way of another specific example, 14 pitch 

straight pipe threads were formed on a Workpiece 
With an O. D. of .8355'', the threads having a 
helix angle of 1° 42 minutes, right-hand. In 
this case a three-start roll was employed having 
an O. D. of 2.193'', the helix angle on the roll 
being 1° 59 minutes, left-hand, to correspond to 
the 1° 42 minute helix aingle on the Work piece. 
In this case the roll was presented to the Work 
with its axis inclined thereto at an angle of 51. 
minutes, which it will be observed is precisely 
half the helix angle of the thread on the work 
piece. 
With the specific examples given above, it will 

be observed that the angle between the axes of 
the roll and work piece is very close to half the 
helix angle of the thread on the work piece, but 
it will be appreciated that this angle may be any 
angle which is less than the helix angle of the 
thread on the work piece. Best results, however, 
are obtained when the angular Setting is roughly 
half the helix angle of the thread on the work 
piece. 

Referring now to Figure 4, there is illustrated 
diagrammatically a thread T which has been par 
tially rolled and withdrawn from contact with 
the threading roll. It is found that when threads 
are rolled in accordance with the present inven 
tion, a partially finished thread such as the 
thread T of Figure 4 has formed thereon substan 
tially equal rolls R of metal, indicating that the 
metal which is shaped into the thread is brought 
in substantially equal amounts from opposite 
sides thereof or from thread spaces at Opposite 
Sides thereof. This is to be contrasted with re 
sults obtained with helical rolls on parallel axes 
or with straight rols on inclined axes, in which 
a partially rolled thread shows that substantially 
more metal is being brought into the thread from 
one side than from the other. This unequal 
movement of the Inetal gives rise to axial thrustS 
between the roll or rolls and work piece, which 
in some cases may draw the Work piece out of 
its chuck and which at all events is undesirable 
from the standpoint of efficient metal Working. 
It has further been demonstrated that the herein 
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6isclosed method exerts substantially no axial 
thrust on the workpiece. 

iAttention is now directed to Figtre 5, which 
illustrates the manner in which the thread roll 
ing operation takes place. In this figure there 
is indicated in full lines at 30 a work piece hav 
ing an axis 3d. The thread roll is shown in dot 
and dash lines at 32 in the position relative to 
the work piece at which the first portion of the 
threads rolled on the work piece are rolled to 
final depth. In the position 32 of the tool it will 
be noted that its -axis 33 crosses the axis of the 
work piece at a position designated A. In this 
case the movement of the thread roll is tangen 
tially of the work piece and in the firection 
shown by the arrow. It will be appreciated that 
the point A represents the closest distance be 
tween centers of the thread roll and work piece 
and that accordingly with the thread roll in the 
position shown at 32 the threads at the left-hand 
end of the work piece 30 will be finished to full depth. 
As the thread roll moves relative to the work 

piece in a direction which appears as upwardly 
in Figure 5, the thread roll eventually reaches a 
position indicated in broken lines at 34 and its 
axis at that time has reached the position indi 
cated at 35. It will be observed that at this time 
the axis 35 of the thread roll and the axis 3 of 
the Work piece croSS at a position indicated as 
B. Accordingly, at this time the thread roll has 
completed the rolling operation of the thread. 
It will further be apparent that this rolling oper 
ation has progressed from the left-hand end of 
the piece 30 to the right-hand end as shown in Figure 5. 
For purposes of clarity, only one thread roll 

has been indicated in Figure 5. However, it will 
be appreciated that if a pair of opposed thread 
rolls were provided the other thread roll would 
have its axis inclined in an opposite direction to 
the -axis of the work piece and that accordingly 
as it moved in the direction of the arrow in Fig 
lure 5 it would initiate its thread rolling action 
in the right-hand end of the workpiece 30, which 
action would progress from the right-hand end 
toward the left-hand end. In practice, therefore, 
employing a pair of opposed thread rolls, the 
thread rolling operation is initiated at opposite 
ends of the work piece and progresses to the cen 
ter thereof, at which time the thread rolling oper 
ation is complete. 
One of the results of the crossed axes relation 

ship between the thread roll and the work piece 
is that the zone in which the thread is finished 
to full depth is a relatively small zone adjacent 
the center of crossed axes, as seen in Figure 5. 
This means that a progressive finishing action 
takes place so that in effect different portions of 
the thread roll operate momentarily as a finish 
ing roll, imparting a very smooth accurate finish 
to the threads of the piece. It also results in Sub 
stantially less total pressure between the thread 
roll and the piece, inasmuch as the operation is 
taking place at all times over a Zone which is 
reduced as compared to the action which Would 
be obtained with parallel axes. 
The present invention has been illustrated 

for purposes of clarity as applied to a threading 
operation in which a pair of opposed thread 
rolls are provided. It is to be distinctly under 
stood, however, that the invention is not lin 
ited to the use of two thread rolls in conjunc 
tion with a single work piece. It may be prac 
ticed with a single roll or with a plurality of 
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6 
rolls, such for example as three. In all cases, 
whether a single roll is employed or a plurality 
of rolls, the inclination of the axis of the roll 
or axes of the rolls, as the case may be, results 
in a substantially freer rolling action and pro 
duces threads which exhibit superior qualities 
as to accuracy, surface finish and strength char 
acteristics. 
While there has been illustrated and described 

a particular arrangement of thread rolling mech 
aaism, it will be appreciated that this has been 
done merely to enable those skilled in the art 
to practice the invention, the true scope of which 
is indicated by the appended claims. 
What I claim as my invention is: 
1. In thread rolling apparatus, a holder mov 

able perpendicular to the axis of a work piece 
driven in rotation without axial advance, a 
thread roll support on said holder, a rotatable 
thread roll on said support having a helical 
rib extending at a helix angle of opposite hand 
to the helix angle of the thread to be rolled and 
corresponding to and approximately equal in 
amount to the helix angle of the thread to be 

3 roiled on the work piece, said support being in 
clined to support the thread roll with its axis 
inclined to the axis of the work piece about an 
axis perpendicular to the axis of the work piece 
and intersecting the axis of the thread roll, 
the angle of inclination being less than the helix 
angle of the thread to be rolled and the direction 
of inclination being that which causes the por 
tions of the ribs adjacent the work piece to ex 
tend more nearly perpendicular to the axis of 
the work piece than they would if the axes of 
the work piece and thread roll were parallel or 
Coplanar. 

2. Structure as defined in claim 1 in which 
aforesaid inclination of the axis of the thread 
rol to the axis of the work piece is approximate 
ly equal to one-half the helix angle of the thread 
to be rolled. 

3. Structure as defined in claim 1 in which 
the support is located to position the thread roll 

5 for generally tangential movement with respect 
to the work piece. 

4. In thread rolling apparatus, in combina 
tion, a holder comprising a pair of spaced arms, 
a thread roll support on each of said arms, a 
rotatable thread roll carried by each of said 
Supports, Said thread rolls each having helical 
ribs thereon extending at a helix angle of op 
posite hand to the helix angle of the threads to 
be rolled and corresponding to and approximate 
ly equal in amount to the helix angle of the 
threads to be rolled, said supports being inclined 
to incline the axes of the thread rolls about an 
axis perpendicular to the axis of the work and 
interSecting the axes of the thread rolls, and 
at an angle to the work axis less than the helix 
angle of the thread to be rolled, and in a di 
rection which causes the portions of the helical 
ribS On the thread rolls at the side adjacent the 
Work piece to be more nearly perpendicular to 
the axis of the work than they would be if the 
axes of the work piece and rolls were coplanar 
Or parallel. 

5. Structure as defined in claim 4 in which 
said supports are directly opposite to each other 
and Spaced apart a distance such that as the 
holder is advanced radially with respect to a 
work piece the thread rolls move generally tan 
gentially of the work piece and initially engage 
the Work piece at opposite ends of the zone to be 
threaded. 
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6. Structure as defined in claim 4 in which 
the aforesaid inclination of the axes of the 
thread rolls relative to the axis of the work 
piece is approximately equal to half the helix 
angle of the thread to be rolled. 

7. For use in thread rolling apparatus Com 
prising a work support for rotating a Work piece 
Without axial advance, and a tool Support nov 
able perpendicularly of the axis of the Work 
support: a holder comprising a pair of Spaced 
arms adapted to straddle the work piece, a ro 
tary thread roll on each of Said arms, said 
thread rolls having helical ribs of opposite hand 
to the thread to be rolled corresponding in helix 
angle to that of the helical thread to be rolled, 
the axes of said thread rolls being equally and 
oppositely inclined to the axis of the work piece 
by an angle less than the helix angle of the 
thread to be rolled and in a direction which causes 
the portions of the ribs at the sides of the rolls 
adjacent the work to extend more nearly per 
pendicular to the axis of the Work than Would 
be the case if the rolls were parallel to the work, 
the inclination of the axes of the rolls being 
ineasured as inclination about an axis per 
pendicular to the axis of the work piece and 
intersecting the axis of the roll. 

8. Thread rolling apparatus comprising a hold 
e1 having spaced arms adapted to straddle a 
rotating Work piece, a pair of thread rolls hav 
ing helical ribs of opposite hand to the thread 
to be rolled carried by said arms in position to 
engage opposite sides of a Work piece, the axes 
of Said thread rolls being equally and opposite 
ly inclined relative to the axis of the work about 
an axis perpendicular to the Work axis and the 
axes of said rolls, the amount of Such inclina 
tion being less than the helix angle of the threads 
to be rollied. 

9. Thread rolling apparatus comprising a 
Older having Spaced arms adapted to straddle 

a rotating Work piece, a pair of thread rolls hay 
ing helical ribs of opposite hand to the thread 
to be rolled carried by said arms in position to 
engage opposite sides of a work piece, the axes 
of Said thread rolls being equally and oppositely 
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8 
inclined relative to the axis and the axes of 
said rolls, the amount of such inclination being 
approximately half the helix angle of the threads 
to be rolled. 

10. A thread roll device for positioning a pair 
of thread rolls at opposite sides of a rotary 
work piece to be threaded, comprising a holder, 
a pair of spaced threads rolls having helical ribs 
of opposite hand to the thread to be rolled and 
of corresponding and approximately equal 
helix angle, means for Supporting Said rolls for 
rotation on said holder with their axes inclined 
in Space to the Work axis So as to cause the en 
gaged portions of the ribs to extend at Smaller 
helical angle to the work than the resulting 
threads on the work. 

ii. A thread roll device for positioning a pair 
of thread rolls at opposite sides of a rotary work 
piece to be threaded, comprising a holder, a. 
pair of Spaced thread rolls having helical ribs 
of opposite hand to the thread to be rolled and 
of corresponding and approximately equal helix 
angle, means for supporting said rolls for rota 
tion on said holder with their axes inclined in 
Space to the Work axis So as to cause the engaged 
portions of the ribs to extend at a helical angle 
to the work approximately half the helix angle 
of the threads on the work. 
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