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Carl G. Olson, Chicago, Ill, assignor to Illinois
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16 Claims. (CL 76—107)

This invention relates to thread forming mech-
anism, and more particularly to dies for the form-
ing of screw threads of the type adapted for
screws designed to form their own threads in

5 unthreaded apertures of relatively hard material.

It is an object of the present invention to pro-
vide a simple and improved method for the con-
‘struction of thread forming dies having con-
figurated work surfaces which are curved or oth-

10 erwise warped out of a flat plane surface over
preselected portions thereof.

The present invention relates more specifically
to thread forming dies for rolling threads on
fastener blanks, which threads are tapered in-

15 wardly toward the axis of the fastener adjacent
the entering end. Heretofore die blocks of this
class have been provided by machining the work

- surfaces to the desired configuration. While no
considerable problem is involved in providing

20 flat or regular work surfaces of the die with par-
allel serrations complementary- to threads on the
finished fastener, special tools and machinery
have been necessary in order- to specially con-
fizurate other sections of the work surface in

25 which the serrations are of varying depth or
wherein certain of the serrations are relatively
displaced out of the normal plane of the surface.

Tt is accordingly an cbject of the present in-
vention to provide a method for forming dies of

30 the above class wherein the thread forming ser-
rations throughout the work surface of the die
block may be provided by simple, known form-
ing operations and wherein the relative displace-
ment of the desired portions of the serrations is

35 effected by bodily displacing these selected por-
_ tions of the die block so that when a screw blank

is engaged by the work surface counterparts in
the form of a thread of varying height or posi-
‘tion with respect to the axis of the fastener will

40 be formed. . . :

Another object of the invention is fo provide a
method, as above, wherein the thread forming

serrations are provided uniformly throughout
the work surfaces of the die blocks before rela-
45 tive displacement of preselected portions there-
of, and wherein subsequent forming of the dis-
placed serrated edge is effected for the purpose
of varying the effective height of the threads
and/or the relative diameter of the fastener ad-
50 jacent these portions and die.
" The invention further contemplates the pro-
vision of the improved dies resulting from the
above methods, and in addition comprehends the
. provision of an improved thread rolling device
55 which is particularly useful in shaping thread

forming screws as well as fasteners having a
so-called gimlet point, which device comprises a
combination of dies in opposed thread rolling re-
lationship, wherein one only of the dies is pro-
vided with relatively displaced thread sections. 6

Numerous other objects and advantages will
be more apparent from the following detailed
description when considered in connection with
the acécompanying drawings, wherein-—

Fig. 1 is a perspective view of a pair of thread 10
rolling dies of the type contemplated by the
present invention, a partially rolled screw blank
being shown in operative association with the
working faces of said dies;

Fig. 2 is an enlarged vertical sectional view of 15
one of the dies of Fig. 1 positioned adjacent a
screw blank which is adapted to be rolled by
said die; .

Fig. 3 is a side elevational view of the screw
after it has been rolled between dies of the type 20
shown in Figs. 1 and 2; -

Fig. 4 discloses a pair of dies of slightly modi-
fied cross-sectional form, engaging a screw blank
in the process of rolling the threads thereon;

Fig. 5 discloses a die shown in the righthand 25
side of Fig. 4, the die being shown positioned
adjacent a screw blank adapted to be rolled by
said die; )

Fig. 6 discloses a. side elevational view of the
screw after it has been rolled by the dies shown 80
in Figs. 4 and 5;

Figs. 7 to 10, inclusive, are perspéctive views of
a die block, showing the structure of the block
at several stages during the manufacture there-
of, as well as showing the finished die block; ‘85

Fig. 11 is a detail perspective elevation taken
through the die block and indicating the man-
ner of cutting the slot adjacent the edge thereof
prior ta displacing preselected portions of the
work face; .

Fig. 12 is a detail sectional elevation showin
the relation of the parts at the time the spread-
ing. wedge is driven into the slot;

Fig. 13°is a ‘sectional elevation taken on the
line 13—13 of Fig. 10; and i

Fig. 14 is a sectional elevation through the
serrated block showing the position and arrange-
ment of the cutter in producing the serrations.

Referfing now to the drawings more in detail
where like numerals have been employed to des- 50
ignate similar parts throughout the various fig-
ures, it will be seen that the invention contem-
plates means in the form of dies or die blocks
10, constructed in accordance with the present
invention and arranged for practicing my im-
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proved method of thread rolling. The die blocks
10 are preferably of a size and shape which en-
ables them to be mounted in a conventional
thread rolling machine .(not shown). In these
conventional machines one of the dies is held in
fixed position and the other is reciprocably
mounted. In Fig. 1 the foremost die block is
stationary, whereas the rearmost die is recipro-
cable.

A screw blank, indicated generally by the nu-
meral 12, is adapted to be rolled between the
working faces (4 of the die blocks, the blank
being initially positioned at the right end of
the front block, the reciprocable die block serv-
ing to grip the blank and roll it between the
working surfaces 14.

The structural characteristics of the working
surfaces of the dies shown in Pigs. 1 and 2 are
substantially the same as have been described in
my earlier filed co-pending application, Serial
No. 152,328, filed July 7, 1937, which application
describes and claims the method of making
thread forming fasteners with dies of this char-
acter, as well as one method of forming the de-
sired work surfaces.

Attention is called to the fact that each work-
ing surface 14 comprises a plurality of serrations
which are inclined with respect to the horizontal
in accordance with the desired thread angle in
the completed screw:. The serrations on each
working surface {4 may be divided into two dis-
tinet groups, one group being indicated by the
bracket A, Fig. 2, and the other group by the
bracket B in Fig. 2. The.group A constitutes
parallel serrations of constant height which,
when impressed within the corresponding por-
tion C of the screw blank 12, produces threads of
constant height and constant root diameter, as
indicated by the bracket C in Fig. 3. This por-
tion C of the screw may properly be referred to as
a holding portion because this is the part of the
screw which is held within the work.

The portion B of the die 10 includes serrations
which gradually diminish in height with respect
to the plane in which reside the crests of the con-
stant height serrations included within the brack-
et A in Fig. 2. In other words, attention is par-

ticularly directed to the fact that all of the ser-.

rations included within the bracket A are of uni-
form shape and dimension and have their root
portions arranged in the same flat plane. The
serrations denoted by the bracket B have their
root portions arranged in a plane indicated by
the line E, making the angle F with the plane of
the root portions of the remdinder of the serra-
tions. The included angle of the serrations on
the die indicated by the letter G, Fig. 2, remains

- constant throughout the sections A and B so that

the recesses between the various serrations have
a V bottom of constant cross-section.

In addition to the foregoing structural char-
acteristics it will be noted that the outer surfaces
or crests of the serrations included within the
zone B are provided with flat surfaces H coin-
cident with a line passing through the crests of

- the serrations A and that the root portions on the -

serrations in section B gradually approach this
line,

It will be understood from the above dlsclosure
that when the die 10 in Fig. 2 is impressed in
the surfaces of the screw blank I2 the portions C
and D thereof are both formed with threads hav-
ing the same included thread angle, while the flat
surfaces H of the ribs or sérrations on the sec-
tions B produce corresponding exposed peripheral
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core surfaces H on the screw in Fig. 3, said ex-
posed core surfaces H being of the same diameter
as the root diameter of the body portion C of the
screw and increasing in width as the threads de-
crease in height,.

The present mventmn contemplates the novel
steps for providing and forming a die of the
above character, as well as equivalent dies
adapted to specially form the entering end of
screw threaded fasteners.

Referring more particularly to Pigs. 7 to 14,
it will be seen that the present invention con-
templates a series of steps requiring no special
machinery or tool other than a standard thread
milling hob or cutter. The block 10, shown in
the figures and illustrating one method of carry-
ing out the present invention, originally comprises
a rectangular block of metal having flat, regular
surfaces.
having straight rows of teeth corresponding to
the pitch of the threads required on the die. The
cutter (6 is mounted on a shaft 18 of a milling
machine (not shown) and the block 10 is ap-
propriately secured to the work engaging sur-
faces of the same machine by means not shown.
It will be understood from the above that the
block will be arranged at a slight angle with re-
spect to the plane of the teeth of the cutter 16
equal to the thread angle on the finished screw.
In other words, the relative position of the block
10 and the cutter 16 is such as to produce the in-
clination of the serrations from the horizontal,
clearly shown in Fig. 1.

The effect of the milling operation shown in
Fig. 14 is to provide the flat upper surface of the
block with the serrations 14, as shown in Fig. 7,
each of the serrations being parallel, of the same
pitch and height, and having the same included
angle. In other words, the serrations are uni-
form in character and are regularly positioned
over the entire upper surface of the block. It
will be understood that the above defined milling
operation is disclosed merely for illustrative pur-
poses, showing one way in which the serrated sur-
face can be formed and that the invention com-
prehends the provision of the serrated surface by
the use of any known forming or shaping means
capable of producing serrations.

It will be apparent that the block, in its present
state, will not be suitable for providing tapered
thread sections adjacent the entering end of the
fastener. In order to displace the serrations on
the preselected portions of the die corresponding
to the entering portions of the fastener, the edge
of the block is first provided with a longitudinal
slot 20, clearly shown in Fig. 8. It will be noted

The numeral (6 designates a cutter
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that the slot 20 is slightly to the rear of and .

substantially parallel with the plane of the sur-
face upon which the threads or serrations have
been milled. Moreover, this slot is preferably
closer to the milled or top surface of the block,
as viewed in the figures, than it is to the bottom
surface, for a reason which will hereinafter ap-
pear in detail. The slot 20 may be formed by
means of an ordinary milling cutter 22. It should
be noted that the die block blank is now divided
by the slot into a rigid section and a yieldable

‘section positioned between the side of the slot and

the top surface of the die, and that the area of

the yieldable section corresponds with the extent
of the section B of the die, which has been here-

inbefore described in detail.
A strip of material 24 is provided, havmg a
generally wedge-shaped cross-section, as shown

60
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in Figs. 12 and 13. According to the preferred
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arrangement disclosed in the figures, the w_edgé-
shaped strip has a curved entering edge 26 corre-
sponding with the curved bottom of the groove 20.

" The strip has a lower surface 28 generally co-
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extensive with the bottom surface of the groove,
as viewed in Fig. 8, for example. The upper sur-
face 30, however, is arranged at an angle with
respect to the surface 28, corresponding gener-
ally to the angle P, hereinbefore mentioned. Ac-
cordingly, it will be obvious that when the wedge-
shaped strip 24 is forced into the slot 20 to fill
the slot, as shown in Fig. 9, the yieldable portion
of the block indicated generally by the bracket
B in Fig. 9 will be displaced bodily through an
angle generally represented by the angle F. At
this point it will be noted that the root portions
of the serrations B are likewise arranged at the
angle F with respect to the root portions of the
serrations in the zone A, but that the remaining
portions of the serrations are all correspondingly
elevated above the equivalent parts of the undis-
placed threads.

In order to provide the flattened surfaces H,
the block shown in Fig. 9 may be mounted in any
suitable milling or grinding machine, and the
protruding or raised portions of the displaced
serrations removed level with the plane of the
crests of the serrations A. The wedge-shaped
strip 24 may be retained in place by welding 32,
as indicated in.Fig. 13. At this juncture the die
block has the form indicated in Fig. 10, which is
identical with the structure shown in Figs. 1
and 2.

It is understood, in accordance with the above
disclosure, that the die will preferably be heated
to a dull red at the time the wedge-shaped strip
24 is pressed into the slot 20 to facilitate forming
of the yieldable section. It is contemplated that
the die be hardened in the usual manner before
being used to roll threads. According to an
alternative modified procedure, the wedge-shaped
strip 24 may be removed from the slot 20 after
the yieldingly supporting section B has been dis-
placed to the required degree, and the slot sub-
sequently filled up with welding metal, for
example. When proceeding in this manner it
has been found preferable to thoroughly anneal
the entire blank after completion of the welding
operation and before hardening.

A screw forming die, as disclosed in Figs. ¢ and
5 is provided for the purpose of rolling thread
forming fasteners of the type shown in Fig. 6
wherein the entering portion D of the fastener is
provided with threads of the same height as the
body portion C of the fastener, but wherein the
entering portion tapers, due to the gradual con-

- yergence of the root portion toward the axis of

70

the fastener. :
Tt will be apparent from the previous dis-

closure that the die shown in Figs. 4 and 5, for
producing this result, is substantially the same
as the die hereinbefore described, with the ex-
ception that the serrations over the portion B,
as shown in Fig. 5, are of the same height and
form as the serrations on the portion A, being
completely undeformed or mutilated.

This thread forming means will be provided
identically in accordance with the method of the
previous embodiment, with the excepiion that the
step indicated in Fig. 10, namely that of grinding
or machining the raised thread surfaces, is
omitted. In other words, Fig. 9 represents the
finished form of the die suitable for producing
the fastener shown in Fig. 6.

Attention is directed in particular to the ar-
rangement of die blocks shown in Fig. 4 wherein
the right-hand die {0, as shown in the figure,

_corresponds to that described in connection with

Fig. 5. The opposed die block 34, on the other
hand, is provided with a work surface wherein
the serrations 36 are all of uniform character
and are arranged in the same flat plane. It is
important to note that the thread forming dies
shown in Fig. 4 are represented as being in the
position in the thread rolling machine and are
actuated in the manner before mentioned to roll
threads upon the blank 12, shown in Fig. 5, and
produce a fastener shown in Fig. 6. Thus, it is
not essential to deform both work surfaces in
accordance with the tapering entering portion of
the fastener. As a result, the work surfaces of
the dies are not only greatly simplified, but the
present process permits the rolling of fasteners
having relatively sharp points, such as wood
screws, or fasteners with the so-called gimlet
point, without specially configurating the work
surfaces of the dies to prevent their interengage-
ment.

In considering the disclosure in the drawings it
should be borne in mind that the degree of taper
or deformation of the so-called resilient portion
of the dies are only illustrative. In other words,
in the practical embodiment. these dimensions
and specific structural details may be departed

from without digressing from the invention. For -

example, the resilient portion B of the die block
may be displaced in a curved plane, if desired, by
merely properly shaping the strip of material

3.
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24, Moreover, the serrations may be machined -

or ground to any form corresponding to a pre-
ferred thread formation on the finished fastener.

It is thought that the present invention pro-
vides a highly simplified and effective method
for manufacturing thread forming fasteners, and
in particular for providing dies suitable for roll-
ing the preferred thread on these fasteners. In
accordance with this invention all difficult and
unusual forming operations are omitted and pro-
duction is expedited and rendered inexpensive
through the fact that the necessary operations
consist of elementary and highly simplified ma-
chining and shaping steps.

Numerous changes may be made in the form,
construction and arrangement of the parts with-
out-departing from the spirit of the invention or

_ sacrificing any of its advantages, and the right

is hereby reserved to make all such changes as
fairly fall within the scope of the following
claims. : .

The invention is hereby claimed as follows:

1. The method of forming a thread rolling die
which comprises the steps of forming a plurality

48
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of parallel serrations aiong the surface of a me-
tallic blank and bodily displacing a predeter- '

mined section of the said surface of the metallic
blank comprising serrations so formed in a di-
rection laterally of said surface and with respect
to the remainder of the blank in order to bodily
reposition the serrations on the said section with
respect to the remainder of the parallel serra-
tions.

2. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of parallel serrations of uniform bottom cross-
section along the surface of a metallic blank,
providing a yieldable portion for said blank. said
yieldable portion comprising a part at least of

said serrated surface, and bodily displacing said .

yieldable portion of ‘the metallic blank compris-

85
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ing serrations so formed in a direction laterally
of said surface and with respect to the remainder
of the blank in order to bodily reposition the ser-
rations on the said section with respect to the
remainder of the. parallel serrations.

3. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of parallel serrations of uniform bottom cross-
section along the surface of a metallic blank,
bodily displacing a yieldable portion of the me-
tallic blank comprising serrations so formed in
a direction laterally of said surface and with
respect to the remainder of the blank in order
to bodily reposition the serrations on the said
section with respect to the remainder of the par-
allel serrations, and rendering said displaced
yieldable section rigid with the remainder of the
blank.

4, The method of forming a thread rollmg die
which comprises the steps of forming a plurality
of parallel serrations of uniform bottom cross-
section along the surface of a metallic blank,

bodily displacing a yieldable portion of the me-’

tallic blank comprising serrations so formed in a
direction laterally of said surface and with re-

spect to the remainder of the blank in order to .

bodily reposition the serrations on the said sec-

tion with respect to the remainder of the parallel

serrations, and further forming the repositioned

serrations to control the root dimension of the

threads formed thereby.

5. The method of making a thread forming die
which comprises providing a die blank having a
plurality of thread forming serrations along a
surface thereof, bodily displacing a portion only
of the surface of the die blank in a direction
laterally out of said surface and with respect to
the remainder of the blank for bodily reposition-
ing the serrations on the said section laterally
of the plane of the remainder of the serrations.

6. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of parallel serrations of uniform bottom cross-
section along the surface of a metallic blank,
providing a predetermined yieldable portion for
said blank, said yieldable portion comprising a
part at least of said serrated surface, and bodily
displacing said yieldable portion of the metallic
blank comprising serrations so formed in a di-
rection laterally of said surface and with respect
to the remainder of the blank in order to bodily
reposition the serrations on the said section with
respect to the remainder of the parallel serra-
tions.

7. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of paraliel serrations of uniform bottom cross-
section along the surface of a metallic blank,
providing a yieldable portion for said blank, said
yieldable portion comprising a part at least of
said serrated surface, bodily displacing said yield-
able portion of the metallic blank comprising

serrations so formed in a direction laterally of

said surface and with respect to the remainder of
the blank in order to bodily reposition the ser-
rations on the said section with respect to the
remainder of the parallel serrations, and ren-
dering said displaced yieldable section ngld with
the remainder of the blank.

8. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of parallel serrations of uniform bottom cross-
section along the surface of a metallic blank, pro-
viding a yieldable portion for said blank, said

" yleldable portion comprising a part at least of said
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serrated surface, bodily displacing said yicldable
portion of the metallic blank comprising serra-
tions so formed in a direction laterally and out-
wardly of said surface and with respect to the
remainder of the blank in order to bodily reposi-
tion the serrations on the said section with re-
spect to the remainder of the parallel serrations,
and further forming the repositioned serrations
to control the root dimension of the threads
formed thereby.

9. The method of making a thread forming die
which comprises providing a die blank having a
plurality of thread forming serrations along a
generally flat surface thereof, bodily displacing a
predetermined portion only of the surface of the
die comprising serrations so provided with respect

to the remainder of the serrations by providing

a cut-away portion rearwardly of said predeter-
mined portion of the surface for rendering said
predetermined portion readily displaceable, and
foreing the said predetermined portion of the sur-
face laterally outwardly of its plane. -

10. The method of forming a thread rolling die
which comprises the steps of forming a plurality

. of parallel serrations along the surface of a me-

tallic blank, providing a yieldable portion adja-
cent the said serrated surface by removing sup-

_porting material .from the block rearwardly

thereof, and bodily displacing said yieldable por-
tion of the said surface of the metallic blank com-
prising serrations so formed in a direction later-
ally of said surface and with respect to the re-
mainder of the blank in order to bodily reposition
the serrations.on the said section with respect
to the remainder of the parallel serrations.

11. The method of forming a thread rolling die
which comprises the steps of forming a plurality
of parallel serrations along the surface of a me-
tallic blank, providing a yieldable portion adja-
cent the said serrated surface by removing sup-
porting material from the block rearwardly
thereof to form a slot parallel to said surface, and
bodily displacing a portion of the said surface of
the metallic blank in a direction laterally of said

surface by driving a wedge-shaped member into

the slot in order to bodily reposition the serra-
tions on the said section with respect to the re-
mainder of the parallel serrations.

12. A thread rolling die, including a block hav-
ing a working surface, said working surface in-
cluding a pair of zones comprising thread forming

serrations and formed on an integral side portion

of said block, one said zone of the surface being
bodily displaced laterally outwardly of said block
by distortion of the adjacent side portion with
respect to the plane of the other said zone
whereby to form a laterally offset thread forming
portion adapted to shape a narrowed portion of
a screw blank.

" 13. Thread forming mechanism including a
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metallic block having a working surface, said -

working surface including a zone comprised of
thread rolling serrations, and a second zone hav-
ing thread rolling serrations, said second zone of
said surface being displaced outwardly of said
block with respect to the plane of said first named
zone, and an insert in said block retaining the
second zone in displaced position.

14. Thread forming mechanism including a
metallic block having a working surface, said
working surface including a zone comprised of
elongated, parallel, V-shaped serrations -of con-
stant depth, and a second zone having elongated,
parallel, V-shaped serrations, a slot formed be-
low the surface of said second zone and spacing
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the material of said zone from the block, the
material of said zone being displaced bodily out-
wardly with respect to the block, and an insert
in the slot retaining the material of the second
zone in displaced condition whereby to provide a
die block for rolling threads on a fastener having
thread sections varying with respect to the axis
of the fastener. .
15, Thread forming mechanism including a
mesallic block having a working surface, said
working surface including a zone comprised of
elongated thread rolling die teeth of constant
height, and a second zone provided with elon-
gated die teeth of constant height, the root, por-
tions at least of which reside in a plane angularly
displaced with respect to the plane of the root

5

portions of said first mentioned thread rolling die
teeth, and a metallic insert in the block rear-
wardly of said second zone and retaining the said
root portions in said displaced position.

16. A thread rolling die having a working sur-
face, said working surface including a zone com-
prising thread forming serrations, a second zone
on said working surface being provided with ad-
ditional thread forming serrations the root por-

tions at least of which reside in a plane angularly.

disposed with respect to the plane of the root por-
tions of said first-mentioned thread forming ser-
rations and an insert in said block associated with
said second zone and retaining said root portions
in said angularly disposed position.

CARL G. OLSON.

CERTTFTOATRE OF CGORRREOTTON.
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‘ Henry Van Arsdale,
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