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The present invention relates to fluteless thread-form-
ing tools, and more particularly to such tools adapted
to swage threads of desired formation in generally cylin-
drical surfaces.

A general object of the invention is to provide a flute-
less thread-forming tool that comprises an elongated
shank including a generally cylindrical rear body portion
and a generally frusto-conical forwardly-tapered front
pilot end portion, and a continuous thread carried on the
shank and including both a plurality of helical turns on
the rear body portion and a plurality of helical turns on
the front pilot end portion, the thread having a fixed
pitch, the turns on the rear body portion having substan-
tially the same minor radius and the successively forward
ones of the turns on the front pilot end portion having
gradually reduced minor radii, the turns on at least one
of the shank portions having a crest projection from the
root thereof that is cyclically variable between maximum
and minimum values along the helix of the thread with
a rotational angle A about the longitudinal axis of the
shank between adjacent thread positions of maximum
crest projection, wherein 4=360°-+B, and wherein B is
a fixed angle within the approximate range 60° to 120°.

Another object of the invention is to provide a fluteless
thread-forming tool of the character described, wherein
the turns on the front pilot end portion have a crest
projection from the root thereof that is substantially fixed,
and wherein it is the turns on the rear body portion that
have the cyclically variable crest projection from the
root thereof, as described above.

Ancther object of the invention is to provide a flute-
less thread-forming tool of the character described, where-
in the turns on the rear body portion have a crest projec-
tion from the root thereof that is substantially fixed, and
wherein it is the turns on the fromt pilot end portion
that have the cylically variable crest projection from the
root thereof, as described above.

Another object of the invention is to provide a flute-
Iess thread-forming tool of the character described, where
both the turns on the front pilot end portion and the
turns on the rear body portion have the cyclically variable
crest projection from the root thereof, as described above.

A further object of the invention is to provide a flute-
less thread-forming tool of the character described, that
is in the form of a thread-swaging and fastening screw,
and that includes an enlarged tool-engaging head on the
tear end of the shank thereof, whereby the screw swages
a thread in a preformed opening provided in an associ-
ated workpiece, as the screw is set in the workpiece.

Further features of the invention pertain to the particu-
lar arrangement of the elements of the fluteless thread-
forming tool; whereby the above-outlined and additional
operating features thereof are attained.

The invention, both as to its organization and method
of operation, together with further objects and advantages
thereof, will best be understood by reference to the
following specification, taken in connection with the
accompanying drawings, in which:

FIGURE 1 is a combination side view of a blank and
a plan view of a rolling die that are employed in making
the fluteless thread-forming tool embodying the present
invention; ,

FIG. 2 is a side elevational view of one form of the
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teol embodying the present invention and that is in the
form of a thread-swaging and fastening screw;

FiG. 3 is an enlarged fragmentary side elevational view
of the front pilot end portion and the adjacent rear body
portion of the shank of the screw of FIG. 2;

FIG. 4 is an enlarged lateral sectional view of the
screw, this view being taken in the direction of the ar-
rows along the line 4—4 in FIG. 3;

FIGS. 5, 6 and 7 are three diagrammatic illustrations
of the variable major radius of the thread provided on
the rear body portion of the screw, as shown in FIGS.
3 and 4;

FiG. 8 is an enlarged fragmentary vertical sectional
view of a workpiece having a generally cylindrical open-
ing therethrough;

FIG. 9 is an enlarged fragmentary vertical sectional
view of the workpiece of FIG. 8, illustrating the thread
formation that is swaged in the cylindrical opening pro-
vided therein by the utilization of the screw of FIGS. 2
to 4, inclusive;

FIG. 10 is a side view of a modified form of blank
that may be employed in making another form of the
screw embodying the present invention;

FIG. 11 is a side elevational view of the other form of
the screw that may be produced from the blank of FIG.
10; and

FIG. 12 is a side elevational view of a further form
of the screw embodying the present invention that may
be produced from the blank of FIG. 10.

Referring now to FIGS. 2 to 4, inclusive, of the draw-
ings, there is illustrated a fluteless thread-forming tool,
in the form of a combination thread-swaging and fasten-
ing screw 18, and embodying the features of the present
invention, and that may be made in accordance with the
present method; which screw 18 comprises an elongated
shank 11 inclading a forwardly tapered substantially
frusto-conical front pilot end portion 11a and a substan-
tially cylindrical rear body portion 115. Also, the screw
16 comprises an enlarged head 12 terminating the ex-
treme rear end of the rear body portion 115 of the shank
11; which head 12 may be of any suitable type, a pan
head 12 being illustrated for the purpose of the present
description. The head 12 carries a cross-slot 13 that is
adapted to receive the bit of a screw driver, or the like,
not shown, that is employed to set the screw 18. Further,
the screw 18 comprises a continuous rolled thread 14
carried on the shank 11 and including a number of front
helical turns 14a and 145 disposed on the front pilot end
portion 11e and a number of rear helical turns 14wi,
14x1, 14y1, 14z1, 14w2, 14x2, 14y2, 14z2, etc., dis-
posed on the rear body portion 115.

Referring now to FIGS. 3 and 4, it will be observed
that the thread 14 has a fixed pitch; the front turns-14a
and 14b have a progressively increasing minor diameter
and a progressively increasing major diameter in the rear~
ward direction along the front pilot end portion 1ls;
and the rear turns 14wl, 14x1, etc., 14w2, 14x2, etc., have
a fixed minor diameter and a cyclically variable major
diameter in the rearward direction along the rear body
portion 11b. Specifically, the minor radius of the rear
turns 14wi, etc., is RO, while the major radius of the rear
turns i4wi, etc., varies between the values R1 and RS,
through the values R2, R3 and R4. Also, the maximum
major radius of the rear turns 14w, etc., is referred to as
“R” and the minimum major radius of the rear turns
14wl, etc., is referred to as “r.”

Referring now to FIGS. 5, 6 and 7, the three lines AO,
BO, and CO are respectively arranged in mutually inter-
secting relation at the center O and are respectively dis-
posed 120° from each other; and the circles R1, R2, R3,
R4 and RS are respectively arranged in concentric rela-
tion to each other about the center O. In FIG. 5: the
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curve 14-1 proceeds from the line AQ through 240° to
the line CO decreasing gradually from the radius R5 to
the radius R1 in the general manner of a spiral of Archi-
medes; and the curve 14-2 proceeds from the line CO
through 240° to the line BO increasing gradually from the
radius R2 to the radius R5 in the general manner of a
spiral of Archimedes. In FIG. 6: the curve 14-3 proceeds
from the line BO through 240° to the line AO decreasing
gradually from the radius R5 to the radivs R in the gen-
eral manner of a spiral of Archimedes; and the curve 14-4
proceeds from the line AO through 240° to the line. CO
increasing gradually from the radius R1 to the radius RS
in the general manner of a spiral of Archimedes. In
FIG. 7: the curve 14-5 proceeds from the line CO
through 240° to the line BO decreasing gradually from
the radius R5 to the radius RZ in the general manner of
a spiral of Archimedes; and the curve 14-6 proceeds from
ihe line BO through 249° tc the line AO increasing grad-
ually from the radius R1 to the radius RS in the general
manner of a spiral of Archimedes. The curves 14-1,
34-2, 14-3, 14-4, 14-5 and 14-6 of FIGS. 5, 6 and 7
represent five of the rear turns of the thread 14 provided
upon the rear body portion 31b of the shank 11 of the
screw 10, as shown in FIG. 3. Thus, it will be observed:
the major radius of the top of the rear turn 24wl is equal
to RS, as shown at the beginning of the curve I4-1 on
the line AO in FIG. 5; the major radius of the top of the
rear turn 34x1 is equal to'R3, as shown-at the intersec-

tion of the curve 14-2 with the line AO in FIG. 5; the.

major radius of the top of the rear turn 14y1 is equal to
R1, as shown at the intersection of the curve 14-3 with
the line AC-in FIG. 6; the major radius of the top of the
rear turn 14z1 is equal to R3, as shown at shown at the
intersection of the curve 14-5 with the line AO in FIG. 7;
and the major radius of the top of the rear turn 14w2 is
equal to RS, as shown at the end of the curve 14-6 on
the line AO in FIG. 7. Accordingly, it will be under-
stood: the thread 24 proceeds cyclically, from the maxi-
mum major radius RS to the minmum major radius R1,
through the angle of 240°, and then from the minimum
major radius R1 to the maximum major radius RS,
through the angle of 240°; between two adjacent posi-

tions of the maximum major radius RS, there is disposed

an angle of 480°; and between two adjacent positions of
the maximum major radius RS in the same line AO, BO
or CO, there is disposed an angle of 1440°. This angle
of 1440° corresponds to 4 complete turns of the thread
14; whereby it will be observed that there are 3 complete
turns of the thread 14 between the two adjacent positions
of the maximum major radius RS in the line AO,.as illus-
trated in FIGS. 5, 6 and 7. Generalizing upon this angle
of 480°, in the form of the thread 14 illustrated, the same
may  be designated “A”, where A=369°4B, where
B=120".

Considering now the general mode of operation. of
the screw 18, it is first noted that the same is'especially
adapied for use in threading a generally cylindrical sur-
face. For example, as shown in FIG. 8, the workpiece
29 has a generally cylindrical hole or bore 21 formed
therein; and it may be assumed that the cylindrical sur-
face of this bore 21 is to be threaded, as indicated at 21a
in FIG. 9, employing the screw 18. In this case, the pilot
end 11a of the shank 131 of the screw 1§ is inserted into
the bore 21; and the screw 1§ is pressed toward the work-
piece 20 and rotated, employing a screwdriver, or the
like.  As the shank 11 is thus rotated, the two front helical
turns £E4a and 14 provided upon the front pilot end por-
tion 11a break the cylindrical surface of the bore 21 and
swage the metal of the workpiece 28 to begin the internal
thread formation 21a. The rear threads 24w1, 14xi,
14y31, 1471, etc., successively enter and swage the metal
in the bore 21, so as to produce the internal thread forma-
tion 21a, without the production of chips, and entirely
by the swaging action of the thread 14 upon the surface
of the bore 21.

[#2
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In connection with FIGS. 8 and 9, it will be appreciated
that the thread 21g has a minor diameter that is smaller
than the initial diameter of the bore 21 and a major diam-
eter that is larger than the initial diameter of the bore 21.
In other words, in the swaging action of the thread 14
upon the bore 21, the metal of the workpiece 2@ is moved
radially inwardly to form the root of the thread Z1a, and
the metal of the workpiece 29 is moved radially out-
wardly to form the crest of the thread 21a, which move-
ments of the metal mentioned is caused by the peculiar
eccentricity of the rear turns 14wl, 14x1, 14y3, 1471,
14w2, etc., provided upon the rear body portion 11b of
the shank 11. Specifically, the thread formation 21a in
the workpiece 2@ has the minor diameter 2(R0). and the
major diameter 2(R3), as illustrated in FIG. 9.

" Turning now to the present method of making the screw
19, a corresponding blank B16§ is provided, as illustrated
in FIG. 1. The blank Bi¢ is forged or formed of metal

.~ and comprises an elongated shank B1i including a sub-

30

‘trated at 3% in FIG. 1.

stantially frusto-cenical front pilot end portion Bila and
a substantially cylindrical rear body portion B115. Also,
the blank Bi{ comprises the pan head B12 terminating
the rear end of the rear body portion Bi1b. - Also, there
are provided a pair of rolling dies, one of which is illus-
The die 39-iilustrated comprises
a main bedy portion 31 and a corner card portion 32.
The top of the main body portion 31 is disposed in a given
reference plane, while the top of the corner card portion
32 is disposed above the given reference plane mentioned.
Specifically, the top of the corner card portion 32 is sloped
upwardly cut of the reference plane both from left to
right and from top to bottom, as shown in FIG. 1. Fur-
ther, in the top of the die 39 alternate lands 33 and flutes

- 34 are arranged in parallel skewed relation in order to
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define the complement of the thread 14 provided upon the
shank 11 of the screw. Of course, two complementary
rolling dies are provided, although only one of these dies
39 is illustrated in FIG. 1. The shank B11 of the blank
B19 is subjected to rolling pressuré between the comple-
mentary mating flat dies described; whereby the continu-
ous thread 14 is formed upon the shank 11 of the re-
sulting screw 10, -

Ordinarily, the metal blank B18 is formed of low car-
bon steel; and after the screw 16 is formed therefrom
in the present rolling method, the same is subjected to
heat treatment so as to case harden it, in a well-known
manner. Specifically, it is highly desirable that the front
helical turns i4a and 14b, as well as the rear helical
turns 34wi, 14x3, 14y3, 1421, 14w2, 14x2, 14y2, 3472,
etc., be quite hard, since the screw 18 is frequently em-
ployed in forming an internal thread 21¢ in the pilot
hole 21 provided in the workpiece 28, when such work-
piece 24 is formed of steel. ,

Again referring to FIGS. 3 to 7, inclusive, the sections
of the thread 14 provided upon the rear body portion
11b of the shank 1% that have the major radins R5
may be viewed or considered as lobes, provided thereon,
since all other sections of the thread 14 have a major
radius that is less than RS, and in the range from R3
down to R1. In this illustrated formation or embodiment
of the thread 14 there is an angle of 480° between ad-
jacent lobes along the thread 14, Accordingly, there are
three longitudinaly extending rows of the lobes along
the thread 14, as viewed from the front of the screw 19,
as illustrated in FIG. 4; which three rows are angularly
spaced-apart by 120° about the longitudinal center line
of the shank 11. This is the case, where B—=120° in the
general formula: 4=360°--B, as previously -explained.

Mow in this formuia, the angle B may have any desired
value in the approximate range 60° to 120°.. When the
angle B has a value (60°, 72° 80°, 90° or 120°) that
is evenly divisible into 360°, the lobes in the thread
14 are disposed in straight rows extending longitudinally
along the rear shank portion 11b; and when the angle
B has a value that is not evenly divisible into 360°, the
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Iobes in the thread 14 are disposed in skewed rows ex-
tending longitudinally along the rear shank portion 11b.
In these several embodiment of the thread 14: when the
angle B is 60°, there are 6 longitudinally extending rows
of lobes; when the angle B is 72°, there are 5 longitu-
dinally extending rows of lobes; when the angle B is 80°,
there are 9 longitudinally extending rows of lobes; when
the angle B is 90°, there are 4 longitudinally extending
rows of lobes; and when the angle B is 126°, there are
3 longitudinally extending rows of lobes. In each case,
the rows of lobes are equally spaced-apart about the
longitudinal center line of the shank 13. While a wide
variety of these thread formations are entirely satisfac-
tory, it has been found that those designs involving an
odd number of rows of lobes are generally preferred, since
these thread formations are easy to drive and provide a
better balance of the torque required in the starting of
the rear eccentric portion of the thread 14 into the pilot
hole 21 in the workpiece 28 in setting the screw 16, in
the manner previously explained.

Referring now to FIG. 10, a modified form of blank
BIi9 is there illustrated that is essentially the same as
the blank B19 of FIG. 1, except the enlarged head B112
thereof is of hexagon form and is thus adapted to co-
operate with a socket-wrench, or the like, instead of a
screwdriver. Also, the front pilot end portion Biilg
of the shank B111 is somewhat elongated by virtue of
the circumstance that it is adapted to carry several front
helical turns of the thread, as explained more fully here-
inafter. The rear body portion Bi11b of the shank B1i1
is, of course, of suitable length, depending upon the
desired overall length of the finished screw that is to be
produced from the blank B11§ in accordance with the
present method.

Referring now to FIG. 11, the modified form of the
screw 110 there illustrated and embodying the features
of the present invention is essentially of the same con-
struction as the screw 18, except in this case the thread
114 provided on both the front pilot end portion 1ila
of the shank 11i and on the rear body portion 111b
of the shank 111 comprises the previously described
cyclically variable form. As illustrated, the helical turns
11401, 1341, 114cd and 13441 are carried on the front
pilot end portion 113ia, while the helical turns. 114wl
114x1, 114y?, 12471, 114w2, etc., are carried upon the
rear body portion 1115.

This cyclically variable form of the thread 114 may be
viewed as a perturbation superimposed thereupon; where-
by the major radius of the front helical turns 1143,
11451, etc., is constantly increasing progressively rear-
wardly along the front pilot end portion 13ias, but is
also subject to the previously described perturbation,
wherein the value thereof is cyclically variable with each
complete cycle subtending the angle of 486°, as previously
explained, wherein 4=360°4B, and wherein B=120°;
and whereby the major radius of the rear helical turns
114wl, 114x1, etc., is constant rearwardly along the rear
body portion 111b, but is subject to the aforesaid pertur-
bation, wherein the value thereof is cyclically variable
with each complete cycle subtending the angle of 480°, as
previously explained, wherein 4=360°+B, and wherein
B=120°. Also, in the form of the thread 114 on the
front pilot end portion 111, the angular rate of increase
of the major radius from turn to turn rearwardly there-
along is substantially greater than the angular rate of
variation of the aforesaid perturbation, so that there is
an increase in the major radius of the thread 114 between
any two contiguous elements of any turn thereof, on the
front pilot end portien iiiq in the direction of the helix
toward the rear body portion 111h. This arrangement
insures that an increasing major radius of the thread 114
on the front pilot end portion 111 is presented to each
element of the cylindrical surface of the bore in the work-
piece, as the screw 11§ is set therein.

The operation of the screw 119 with respect to the asso- -
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ciated workpiece is essentially the same as that previously
described in' comnection with the screw 19, except that
in this case, the thread is swaged in the bore formed
in the workpiece fundamentaily by the front helical
turns 11441, 11451, etc., incident to setting of the screw
116, as is obvious from an inspecticn of the screw 110
in FIG. 11.

- Of course, the screw 118 may be. produced from the
blank B110 employing a rolling step in the manner previ-
ously described in conmection with the production. of
the screw 10, except in this case the dies employed must
be constructed so as to effect the particular form of the
thread 114, as described above. =

Referring now to FIG. 12, the modified form of the
screw 210 there illustrated and embodying the features of
the present invention is essentially of the same construc-
tion as the screws 10 and 110, except in this case only the
thread 214 provided on the front pilot end portion 21ia
of the shank 211 comprises the previcusly described cychi-
cally variable form, the thread 214 provided on the rear
body portion 2115 of the shank 211 being of conventional
form." As illustrated, the helical turns 214a1, 21451,
214c1, 21441 and 21442 are carried on the front pilot end
portion 211a, while the helical turns 214w, 214x, etc., aré
carried upon the rear body portion 2115.

The major tadius of the front helical turns 214al,
21451, etc., is constantly increasing progressively rear-
wardly along the front pilot end portion 211e, and further
comprise the previously described perturbation, wherein
the value thereof is cyclically variable with each complete
cycle subtending 480°, as previously explained, wherein
A=360°4-B, and wherein B==120°. Of course, the minor
radius of the front helical turns 214al, 21451, etc., merely
increases progressively rearwardly along the front pilot
end portion 2114.  The major radius and the minor radius
of the rear helical turns 214w, 214x, etc., are fixed along
the rear body portion 2115, and are thus subject to no
variation whatsoever. Moreover, the major radius and
the minor radius of the rear helical turns 214w, 214x,
etc., are as great as the respective' maximum major radius
and maximum minor radius of the rearmost front helical
turn 21442, so that substantially all of the swaging action
of the screw 218 is performed by the thread 214 on the
front pilot end portion 211a, and so-that the thread 214
on the rear body portion 2115 then tightly engages the thus
formed thread produced in the associated workpiece, inci-
dent to the setting of the screw 218 in the associated work-
piece. - Accordingly, the operation of the screw 210 is
essentially the same as that of the screws 10 and 110, as
previously described.

Of course, the screw 216 may be produced from the
blank B110 employing a rolling step in the manner pre-
viously described in connection with the production of
the screw 19, except in this case, the dies employed must
be constructed so as to effect the particular form of the
thread 214, as described above. )

Recapitulating: .in the screw 10, the perturbation de-

* scribed is present in only the portion of the thread 14
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disposed on the rear body portion 115 of the shank 11: in
the screw 110, the perturbation described is present in both
portions of the thread 114 respectively disposed on the
front pilot end portion 111a and on the rear body portion
111b of the shank 111; and in the screw 218, the perturba-
tion described is present in only the portion of the thread
214 disposed on the front pilot end portion 211a of the
shank 211.

In view of the foregoing, it is apparent that there has
been provided a fluteless thread-forming tool, and specifi-
cally a fastening screw of improved construction and ar-
rangement. This tool is very advantageous, since the
same is operative to form the internal thread in the gen--
erally cylindrical surface of a pilot hole formed in a
workpiece altogether by a swaging action and without the
formation of chips or cuttings from the workpiece. More-

| over, the improved tool is substantially easier to operate in
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its thread-forming action than is a comparable conven-
tional tool of the chlp-formlng type, in.the sense that the
improved tool requires substantially less driving torque
than does the conventional tool mentioned.

While there has been described what is at present con-
sidered to be the preferred embodiment of the invention,
it will be understood that various modifications may be
made therein; and it is intended to cover in the appended
claims all such modifications as fall within the true spmt
and scope of the invention.

What is claimed is:

1. A fluteless thread-forming tool for threading a gen-
erally cylindrical surface;. said tool comprising an elon-
gated shank including a generally -cylindrical rear body
portion and a generally frusto-conical forwardly-tapered
front pilot end portion, and a continuous thread carried
on said .shank and .including both a plurality of helical
turns on said rear body portion and a plurality of helical
turns on said front pilot end portion, said thread having
a fixed. pitch, the turns on said rear body portion having

substantially the same minor radius and successively for- .

ward ones of the turns on said front pilot end portion
having generally reduced minor radii, the turns on at least
one of said shank portions having a crest projection from
the root thereof that is cyclically variable between maxi-
mum and minimum values along the helix of said thread
with a rotational angle A about the longitudinal axis of
said shank between adjacent thread positions of maximum
crest projection, wherein 4=360°+4B, and wherein B is
a fixed angle within the approximate range 60° to 120°.

2. The tool.set forth in claim 1, wherein the fixed angle
B is evenly divisible into 360°.

3. The tool set forth in claim 1, wherein B is approxi-
mately 120°.

4. The tool set forth in claim 1, wherem B is approxi-
mately 90°.
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5. The tool set forth in claim 1, wherein B is approxi— '

mately 72°.

6. The tool set forth in claim 1, wherein B is approxx-
mately 60°.

7. A fluteless thread- formmg tool for threadmf7 a gen-
erally cylindrical surface; said tool comprising an elon-
gated shank including a generally cylindrical rear body
portion and a generally frusto-conical forwardly-tapered
front pilot end portion, and a continuous thread carried
on said shank and including both a plurality of helical
turns on said rear body portion and a plurality of helical
turns on said front pilot end portion, said thread having
a fixed pitch, the turns on said rear body portion having
substantially the same minor radius and successively for-
ward ones of the turns on said front pilot end portion hav-
ing gradually reduced minor radii, the turns on said front
pilot end portlon having a crest projection from the root
thereof that is substantially fixed, the turns on said rear
body portlon having a crest projection from the root
thereof that is cyclically variable between maximum and
minimum- values along the helix of said thread with a
rotational angle A about the longitudinal axis of said shank
between adajcent thread positions of maximum crest pro-
jection, wherein 4=360°+B, wherein B is a fixed angle
within the approximate range 60° to 120°.

8. A fluteless thread-forming tool for threading a gen-
erally cylindrical surface; said tool comprising an elon-
gated shank including a generally cylindrical rear body
portion and a generally frusto-conical forwardly-tapered
front pilot end portion, and a continuous thread carried
on said shank and including both a plurality of helical
turns on said rear body portion and a plurality of helical
~ turns on said front pilot end portion, said thread having
a fixed pitch, the turns on said rear body poriion having
substantially the same minor radius and successively for-
ward ones of the turns on said front pilot end portion
having gradually reduced minor radii, the turns on both
said front pilot end portion and said rear body poition
having a crest projection from the roof thereof that is

40

45

50

60

65

cyclically variable between maximum and minimum val-
ues along the helix of said thread with a rotational angle
A about the longitudinal axis of said shank between adja-
cent thread positions of maximum crest projection, where-
in A=360°1+B, and wherein B is a fixed angle within the
approximate range 60° to 120°.

9. A fluteless thread-forming tool for threading a gen-
erally cylindrical surface; said tool comprising an elon-
gated shank including a generally cylindrical rear body
portion and a generally frusto-conical forwardly-tapered
front pilot end portion, and a continuous thread carried
on said shank and including both a plurality of helical
turns on said rear body portion and a plurality of helical
turns on said front pilot end portion, said thread having
a fixed pitch, the turns on said rear body portion having
substantially the same minor radius and successively for-
ward ones of the turns on said front pilot end portion
having gradually reduced minor radii, the turns on said
rear body portxon having a crest projection from the root
thereof that is substantially fixed, the turns on said front
pilot end portion having a crest projection from the root
thereof that is cyclically variable betwen maximum and
minimum values along the helix of said thread with a
rotational angle A about the longitudinal axis of said
shank between adjacent thread positions of maximum crest
projection, wherein 4=360°+B, and wherein B is a fixed
angle within the approximate range 60° to: 120°.

10. The tool set forth in claim 9, wherein the angular
rate of increase of the minor radius of successively rear-
ward ones of the turns on said front pilot end portion
is substantially greater than the angular rate of variation
of the crest projection from the root thereof, so that there
is an increase in the major radius of said thread between
any two contiguous elements of any turn thereof on said
front pilot end portion in the direction toward said rear
body portion.

11. A thread-swaging and fastenmg screw comprising
an elongated shank including a generally cylindrical rear
body portion and a generally frusto-conical forwardly
tapered front pilot end portion, an enlarged head carried
on the rear end of said rear body portion, and a continu-
ous thread carried on said shank and including both a
plurality of helical turns on said rear body portion and
a plurality of helical turns on said front pilot end portion,
said thread having a fixed pitch, the turns on said rear
body portion having substantially the same minor radius
and successively forward ones of the turns on said front
pilot end portion having gradually reduced minor radii,
the turns on at least one of said shank portions having a
crest. projection from the root thereof that is cyclically
variable between maximum and minimum values along the
helix of said thread with a rotational angle A -about.
the longitudinal axis .of said shank between  adjacent
thread positions of maximum crest projection, wherein
A=360°4-B, and wherein B is a fixed angle within the
approximate range 60° to 120°.

12. A thread-swaging and fastening screw comprising
an elongated shank including a generally. cylindrical rear
body portion and a generally frusto-conical forwardly
tapered front pilot end portion, an enlarged head carried
on the rear end of said rear body portion, and a continu-
ous thread carried on said shank and including both a
plurality of helical turns on said rear body portion and
a plurality of helical turns on said front pilot end portion,
said thread having a fixed pitch, the turns on said rear
body portion having substantially the same minor radius
and successively forward ones of the turns on said front
pilot end portion having gradually reduced minor radii,
the turns on said rear body portion having a crest projec-
tion from the root thereof that is substantially fixed, the
turns on-said- front pilot end portion having a crest pro-
jection from the root thereof that is cyclically variable
between maximum and minimum values along the helix
of said thread with a rotational angle A about the longi-
tadinal axis of said shank between adjacent thread posi-
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tions of maximum crest projection, wherein 4=360°-}-B,
and wkerein B is a fixed angle within the approximate
range 60° to 120°.

13. A thread-swaging and fastening screw comprising
an elongated shank including a generally cylindrical rear
body portion and a generally frusto-conical forwardly
tapered front pilot end portion, an enlarged head carried
on the rear end of said rear body portion, and a continu-
ous rolled thread carried on said shank and including
both a plurality of helical turns on said rear body portion
and a plurality of helical turns on said front pilot end
portion, said thread having a fixed pitch, the turns on said
rear body portion having substantially the same minor
radius and successively forward ones of the turns on said
front pilot end portion having gradually reduced minor
radii, the turns on said rear body portion having a crest
projection from the root thereof that is snbstantially fixed,
the turns on said front pilot end portion having a crest
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projection from the root thereof that is cyclically variable
between maximum and minimum values along the helix of
said thread with a rotational angle A about the longitudi-
nal axis of said shank between adjacent thread positions
of maximum crest projection, wherein 4=360°+B, and
wherein B is a fixed angle within the approximate range
60° to 120°.
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