
1,022,355                                         3               It will
be observed that the pitch cylinder  stantially less than one-half the
pitch dia-            and pitch cone of the lobular portions of  meter in
the corresponding cross section, and            the screws herein described
are not a round  also less than one-half the distance from the
cylinder and not a cone of round cross  screw axis 22 to the lobe
extremity, so as section. The divergence in the case of the  to reduce the
frictional contact between the  70            cylinder arises from  the
lobular or arcuate  lobes and the walls of the pilot hole to a
polygonal cross section of the threaded inter-  minimum. The arcuate sides
23, on the other            mediate shank portion, and, in the case of
hand, have a pitch radius of curvature greater        the cone, it arises
from the lobular or arcuate  than one-half of the pitch diameter in the 10
polygonal cross section of the treaded work-  corresponding cross section.
75            entering portion.                              It will be
understood that a screw  of              The  self-tapping  screw,
generally indi-  arcuate triangular cross section throughout
cated at 5, of Figs. 1 and 2 is shown as  the main shank, as well as in the
work-            having a head 6 provided with a tool-receiv-  entering end
thereof, will not have a high       15  ing recess 7, which may be of any
type. The  stripping strength in thin metals, as com-  80            shank
5 of the screw consists of a first, main  pared with that of one having a
round main            shank portion 8 of circular cross section and  shank.
Full thread engagement with the            a tapered, lobular work-entering
or thread-  female thread in the parent body is limited,            forming
end portion 9 whose cross-sectional  in the case of an arcuate triangular
shank,       20  shape is shown as being approximately that  to the lobes
only, with only limited over-  85           of a curvilinear, equilateral
triangle. Both  lapping  of threads or thread  engagement
sections are provided with a continuous helical  occurring along the
arcuate sides between such           thread 10. While the screw illustrated
is of  lobes. However, with a round shank, maxi-           the gimlet point
type, it is understood that  mum thread engagement is effected through-
25  the invention is applicable to other conven-  out 360 degrees. Thus the
screw of Fig. 1  90           tional types of screws.
represents a very desirable form  of self-              The main  shank, as
illustrated, has a  tapping screw  in that the main shank is
straight thread  formation  having  constant  shaped like a conventional
screw to provide           major, pitch and minor diameters of circular
very good holding power and the work-       30  cross section. It is to be
understood that  entering end is shaped to provide a low   95
this is not a limitation in that, for example,  driving torque.
the round shank may have a slight up-taper    In Figs. 3 and 4 is shown a
further           toward the head, if desired. The work-enter-
modification of a self-tapping screw, which           ing or thread-forming
end portion 9 has a  is shown at 12 and which is of the gimlet       35
tapered thread formation having major, pitch  point type, being provided
with a head 13  100           and minor diameters progressively decreasing
having a tool-receiving recess 14. The screw           toward the
work-entering end or tip.         has a straight main shank or holding
portion              It will be noted that, because of the gener-  15 of
circular cross-sectional shape, a tapered           ally polygonal
cross-sectional shape of the  work-entering or thread-forming end portion
40  tapered  work-entering end portion  9, the  16 of arcuate equilateral
triangular cross- 105           thread 10 establishes a series of arcuate
lobes  sectional shape, and a straight intermediate           11 whose
radial extent or distance from the  shank portion 17, also of arcuate
equilateral           screw axis 22 increases progressively toward
triangular shape. A thread formation 18 is           the shank portion 8
until the thread crest  arranged and disposed to provide a straight
45  of the last such lobe defines, as the screw  thread in the intermediate
portion 17 and  110           is rotated, a circle whose diameter is
approxi-  the shank or holding portion  15, and a           mately that of
the outside or major diameter  tapered thread in the work-entering end por-
of the thread 10 in the main shank portion  tion 16. The thread formation
in the main           8.                                           shank
portion 15 has circular cross sections,       50    As previously
mentioned, each lobe 11 is  while the cross-sectional shape of the por- 115
shown as being arcuate and has at its outer  tions 16 and 17 is shown as
being approxi-           extremity a thread sufficiently developed with
mately that of an arcuate, equilateral tri-           respect to its
position relative to the work-  angle, establishing lobes 19 with
intermediate           entering end of the screw to carry out its  broad
sides 24.       55  thread-forming function, whereas the arcuate   The
radial extent of the lobes 19 in the  120           sides 23 between the
lobes need not have a  tapered thread-forming portion 16 increases
similarly developed thread because such sides  toward the intermediate
shank portion  17           do not perform any thread-forming function.
until the radial extent of the lobe next adja-           It is important
that the sides 23 merge  cent such portion is the same as that of       60
smoothly and gradually with the lobes 11  the lobes in the portion 17. The
radial extent 125           in order that the lobes may carry out their  of
the lobes in the portion 17 is such that           swaging function without
cutting chips from  they define, when rotated, a circle whose dia-
the walls of the pilot hole with which they  meter is approximately the
same as that of           are in frictional contact. The arcuate lobes  the
outside or major diameter of the thread       65  11 have a pitch radius of
curvature sub-  18 in the circular holding portion 15. Each  130         4
1,022,355      lobe 19, at least in the tapered portion 16;  present
invention as will appear from a con-  65     has the function of swaging a
portion of  sideration of the view of Fig. 7.     the thread in the
workpiece and is arcuate    In Fig. 7 the line 31 illustrates the peri-
with a pitch radius of curvature consider-  pheral or crest contour of a
single spiral 5  ably less than one-half the pitch diameter  revolution of
thread on the tapered end por-     in the corresponding cross section,
similar  tion, for example, of the screw 5 next adja-  70     to the screw
in Fig. 1.  cent the round portion 8. The root of the       The arcuate
intermediate sides 24 of the  thread portions which will be formed in a
screw of Figs. 3 and 4 do not effect any  parent body by the crests of the
lobes 11a, 10  frictional engagement with the walls of the  11b and l1c may
be represented by the     pilot hole and, since they are continued
circular arcs 32, 33 and 34, the extent of  75     over an intermediate
portion of the screw   which may be further represented by the arcs
shank, the driving torque is reduced to an  D, E and F. From the crests of
the lobes     even greater degree than that of the screw  the screw  thread
recedes from  contacting 15  of Fig. 1. Such a screw having a lobular
engagement with the surfaces of the thread     intermediate shank portion
is especially use- formed in the parent body and hence there is 80     ful
where a driving torque even lower than  no frictional contact throughout
the entire     that provided by the screw  of Fig. 1 is  extent of the arcs
D, E and F.     desired and where the intermediate portion.   The working
engagement of the lobes 11b, 20  17 is not needed to develop holding power
l1c and 11 with the body of parent material     as, for example, in very
hard thin plates or  is indicated by the arcs A, B and C, res-  85     in
sheet metal where the intermediate por-  pectively. It will be observed
that the total     tion, as well as the tapered point, will be  engagement
amounts to approximately twenty-     driven completely through the work.
five per cent of the total peripheral extent
of the screw thread. Due to the fact that 25    In Figs. 5 and 6 is shown a
blank 25  approximately  three-fourths  of the screw  90     from  which
the screw of Fig. 1 may be  thread is thus held out of engagement with
made, which blank is provided with an en-  the metal of the parent body,
the frictional     larged driving head 26 corresponding to the drag is held
down and the driving torque     head 6 in Fig. 1, and a main shank 27 of
of the screw is also thus reduced to low 30  round, i.e. circular, cross
section. A lobular  value. For this reason, the screw as illus-  95
portion 28 is provided at the end opposite  trated may readily be driven
through rela-     the head 26. As shown especially in Fig. 6,  tively thick
metal members with a very low     the end portion 28 is of arcuate
triangular driving torque requirement. At the same time,     cross section.
The blank 25 may be formed  the angle of inclination of the thread por- 35
by first severing a predetermined length of  tions over the distances A, B
and C is not 100     round wire or rod stock in a cold heading so steep
that they will cut chips from the     machine, and then upsetting the head
portion body being threaded.     26 and also extruding a short opposite end
The dotted circle 35 indicates the root dia-     portion through a die
orifice of arcuate tf-  meter of the thread formed by a complete 40
angular shape to form the portion 28.       revolution of the last lobe 11.
Since it is 105       For manufacturing the screw  shown in  assumed that
the line 31 represents the last     Figs. 3 and 4, a blank will be prepared
lobular thread before it merges into the     similar to that shown in Figs.
5 and 6,  circular thread on the round shank portion     except that the
lobular end portion 28 will  of the screw, the circle 35 may therefore 45
be given a length at least equal to the  also represent the crest diameter
of the thread  110     combined lengths of the end and intermediate  on
such shank portion.     portions 16 and 17 of the screw.              Since
the portions 23 of the thread between       With reference to Fig. 6 it
will be ob-  the lobes 11 do not engage the metal during     served that
the transverse width of the lobular  the thread-forming operation, these
portions 50  portion of the blank is substantially constant  23 need not be
perfectly formed during the 115     throughout 360 degrees around this
blank  thread-rolling procedure. In fact, with some     portion, even
though it is not round. Threads  types of screws even the lobes toward the
may be rolled on such blanks although, due  tip of the work-entering end
need not have     to the fact that the two portions are of  fully formed
crests. It is important, however, 55  different cross section, especially
prepared  that the lobes of the pitch surface cross sec- 120
thread-rolling dies must be provided. Two  tion have a pitch radius of
curvature sub-     different modifications of rolling dies will be
stantially less than one-half the diameter of     described herein. With
either of these forms  such cross section.     of thread-rolling dies, it
is possible to form  Referring to Fig. 7, the dotted line 36 60  threads on
the lobular portion of the blank  represents a typical pitch surface cross
sec- 125      having lobular pitch surface cross sections,  tion, or pitch
cone cross section, of the      while the thread portion on the round part
tapered work-entering end 9 of the screw 5.      of the blank will have
circular pitch surface   This pitch surface cross section is of uni-
cross sections.  This is important to the  form width throughout 360
degrees. In other              1,022,355
5          words, the maximum transverse dimensiont 38  be defined by the
flat, first thread-rolling is constant throughout 360  degrees, and
section 42 and the second thread-rolling sec-         attention is directed
to the fact that this  tion will undulate with respect to this path.
maximum dimension, or width, is not always    A  screw  produced by the die
40 may     5  measured through the central axis of the  have any number of
sides and intermediate  70         member. The radius of curvature of the
lobes  lobes in the work-entering end portion there-         of such cross
section, indicated at 37, is  of, by providing a corresponding number of
substantially less than one-half, and in this  bumps and depressions in the
portion 43 for         case more nearly one-fourth, the width 38  each
revolution of the blank. However, in     10  of such cross section. With
the lobes of the  screws of small size, a three-lobed screw is  75
threads thus formed, the swaging of the  preferable as more lobes will
cause the screw         female thread over the lobular distances A,  point
to approximate too closely to a circular         B and C  will take place
smoothly with a  configuration.         minimum  of driving effort and
without for-    While it may be preferred to use a blank     15  mation of
any chips.                         having a preformed lobular end portion
28,  80           It may be noted that the radius of curva-  this not
necessary, especially in the case of         ture of the generally arcuate
sides (repre-  a gimlet point screw where the end is heavily         sented
by the parts of the line 36, between  worked and the excess material
pinched off.         the lobes) of the cross-section indicated by
Accordingly, the screw  of Fig. 1 may be     20  this line is greater than
one half the width  made by the use of the same dies as are  85         of
such cross-section so that these sides can  illustrated in Figs. 8, 9 and
10, but by the         merge smoothly with the lobes.
insertion of a blank of circular cross section           With reference to
Figs. 8, 9 and 10, a die  throughout, in which case the end of the blank
40 is shown having a modified die face 41  will be formed into the required
tapered     25  especially adapted for rolling the blank 25  lobular cross
section.                       90         of Fig. 5. It is to be understood
that a pair    With reference to Fig. 11, a flat die 50         of similar
cooperating dies are required, but  is shown having another form  of die
face         only one will be described. As is shown most  and which is, in
this instance, designed espe-         clearly in Fig. 9, the die face 41 in
cross  cially for rolling threads upon a blank for     30  section has a
first, generally-flat rolling sec-  the type of screw shown in Fig. 3
having  95         tion 42 for rolling the circular portion 27  an
intermediate lobular shank portion in addi-         of the blank 25 and a
second rolling section  tion to a lobular work-entering end and a
43 laterally adjacent and inclined to the first  round shank portion. The
die 50 is, of course,         section for rolling threads on the lobular
one of a pair, and in this case is adapted     35  work-entering portion 28
of such blank. These  to first roll threads on the lobular portions 100
sections are shown incorporated in a so-  of the blank in the rolling
section 51 of         called flat thread-rolling die, although it is  the
die face and thereafter to roll threads         to  be understood  that the
same general  on the circular portion of the blank in the         scheme
could be incorporated in rotary or  section 52 of the die face, although
both     40  planetary thread-rolling dies. Each of the two  portions of
the blank are threaded in one  105         rolling sections 42 and 43 is
provided with  continuous stroke of the movable die.         a series of
generally parallel angularly ex-   Interposed between the lobular and round
tending ridges 44 and valleys 45 of a form  rolling sections of the die is
a short transfer         complementary to that of the root and crest,
section 53 to insure a smooth continuous die     45  respectively, of the
screw thread being rolled,  stroke at the point where threading of the  110
at least in the finishing section 46 of the  lobular blank portion ends and
threading         die face as shown in Fig. 8.                 of the
circular blank portion begins. Both            However, as shown in Fig.
10, the inclined  the lobular and round rolling sections of the
rolling section 43 of the die face in the  die face are divided into three
subsections,     50  longitudinal direction is scalloped or undu-  a first
or starting sub-section 58 and 61  115         lating to provide a series
of bumps 47 and  where initial penetration of the blank by the
depressions 48 which form the arcuate sides  die takes place, a second or
transition sec-         and lobes respectively of the thread in the  tion
59 and 62, and a finishing section 60         lobular portion of the screw.
This enables  and 63 where the threads are rolled to their     55  both the
round and lobular portions of the  finished form.
120         blank to be threaded simultaneously by per-    As shown more
clearly in Fig. 12, the         mitting the axis of the blank in the round
lobular rolling section 51 includes a flat         portion to remain at a
substantially constant  section 54 for rolling threads on the straight
distance from the flat die face 42 while the  lobular portion 17 of the
screw and an in-     60  axis of the lobular portion of the blank can
clined section 56 for rolling threads on the  125          undulate
relative to the adjacent scalloped  tapered lobular portion 16 of the
blank. In          die face 43.                                 addition, a
relieved plane die surface 57 is            In other words, as a screw
blank is rolled  provided adjacent the ridged die face 54 and          the
length of the die face shown in Figs.  has sufficient relief so that the
round portion     65  8 and 10 the path of the screw axis will  of the
blank is out of contact therewith and  130         6
1,022,355       is permitted to undulate as the lobular blank  portion. The
major diameter in the work-      portion is threaded.
entering portion decreases toward the work-         In Fig. 13 is shown an
end view of the  entering end 84, however, and the thread      round blank
portion rolling section 52 at its  crests  85  become increasingly
unfinished,  57  finishing end, including the adjacent relieved  toward
such end.                         70      plane surfaced portion 58 which
provides    In Figs. 18 and 19 is illustrated a blank      clearance
between the previously threaded  67 required for the screw of Figs. 16 and
lobular tapered section and the die as the  17, having a round shank
portion 68 and      round portion of the blank is threaded. It  a tapered
lobular end portion 69, which is  10  is to be understood that the portion
58, in-  illustrated more clearly by the end view of  75      stead of
being relieved as shown, may be  Fig. 19. Figs. 22 and 23 are similar views
provided with thread ridges, the same as are  illustrating a blank 75 for
use in making the      provided on the section 52.                 screw
shown in Figs, 20 and 21. This blank        Fig. 14 shows the transfer
section 53 which  has a round shank portion 76, a lobular  15 includes the
end of the finishing section 60  intermediate portion 77 and a tapered
lobular  80      in the lobular rolling portion and the begin-  end portion
78.      ning of the starting section 61 of the round   In Figs. 20 and 21
is shown a machine      rolling portion 52 of the die face.         screw
70 similar to that of Fig. 16 but having        As shown in Fig. 15, both
the lobular and  a lobular intermediate shank portion 71 inter-  20  round
rolling sections 51 and 52 of the die  posed between the round main shank
portion  85      face are flat in profile in the longitudinal  72 and the
lobular thread-forming end por-      direction of the die, which makes such
a  tion 73, so that such screw can be formed      pair of dies considerably
less expensive to  by thread-rolling dies somewhat similar to
manufacture than the partially scalloped dies  those described with
reference to Figs. 11  25  of Fig. 8. Also, although the dies of Fig.  to
15. The die face portion 51 would be  90      8 thread the lobular and
round blank por-  flat in the transverse direction, however, like
tions simultaneously, the speed at which parts  the face portion 52, and
the pair of dies      can be threaded is not appreciably greater  could be
mounted in the machine in a tapered      than with the flat die of Fig. 11.
or inclined relation in the longitudinal direc-  30    However, in
threading blanks using dies as  tion with respect to each other to provide
95      shown in Fig. 11, it is desirable that the  for the closer spacing
required for threading      blank should have at least a small straight
the lobular portions of the blank.      shank portion adjacent the
work-entering end    As previously explained with reference to      of the
same arcuate polygonal cross section as  Fig. 7, it is not necessary that
the thread  35  such end so that the lobular rolling sections  crests of
the lobes be finished, that is, fully 100      of the dies have a
sufficient length of the  formed, especially at the tip of the work-
blank to grip during the rolling operation to  entering end. This condition
is clearly shown      maintain the blank in a constant orientation  in the
screws shown in Figs. 16 and 20.      relative to the dies as the blank is
rotated. However, as the thread approaches the shank  40    A limiting
factor in the use of the flat  portion of the screw, the crests of the
lobes 105      dies of the type illustrated in Fig. 11 is  become more
fully formed. The lobular thread      that the cross-sectional shape of the
lobular  merges smoothly into the round thread on the      blank portions
should be such that they may  main shank, that is, the radius of curvature
be rolled smoothly between a pair of rela-  of the lobes increases until it
equals the radius  45  tively uniformly spaced die faces. Specifi-  of
curvature of the round thread. The flattened  110      cally referring
again to Fig. 6, the lobular  arcuate sides between such lobes disappear
blank portion is of arcuate equilateral tri-  gradually as the lobular
thread blends into      angular shape having arcuate sides 29 merg-  the
circular shape.      ing smoothly with the arcuate lobes 30. The   Screws
in accordance with the invention  50  arcuate lobes 30 have a radius of
curvature  may be of any general type and thread for- 115      less than
one-half the diameter in the corres-  mation. In any case, each such screw
has a      ponding section.  The width through any  tapered work-entering
section provided with      lobular cross section is approximately constant
a series of threaded arcuate lobes, as des-      throughout 360 degrees so
that such portion  cribed, for accurately forming internal threads  55
will roll smoothly between uniformly spaced-  with the driving torque
suitably minimized, 120      apart rolling die face portions.
while the thread or threads in the main        In Figs. 16 and 17 is shown
a machine  circular shank  section  remote  from  the      screw  80
embodying the present invention  extremity are primarily holding threads
and      having a round main shank 81 and a tapered  ensure maximum
stripping strength.  66 lobular thread-forming portion 82 similar to
the screw of Fig. 1 but terminating in a    WHAT WE CLAIM  IS:-
125      blunt end 84. The thread formation 85 has    1. A fluteless
self-tapping threaded screw      a constant pitch diameter in the main
shank  for swaging threads in a parent body and      and also has a
slightly less but constant  securing another body to the parent body,  45
pitch diameter in the lobular work-entering  which screw has a continuous
rolled thread               6
1,022,355          is permitted to undulate as the lobular blank  portion.
The major diameter in the work-         portion is threaded.
entering portion decreases toward the work-           In Fig. 13 is shown
an end view of the  entering end 84, however, and the thread         round
blank portion rolling section 52 at its  crests  85  become  increasingly
unfinished     5  finishing end, including the adjacent relieved  toward
such end.                           70         plane surfaced portion  58
which provides    In Figs. 18 and 19 is illustrated a blank
clearance between the previously threaded  67 required for the screw of
Figs. 16 and         lobular tapered section and the die as the  17, having
a round shank portion 68 and         round portion of the blank is
threaded. It  a tapered lobular end portion 69, which is    10  is to be
understood that the portion 58, in-  illustrated more clearly by the end
view of  75         stead of being relieved as shown, may be  Fig. 19.
Figs. 22 and 23 are similar views         provided with thread ridges, the
same as are  illustrating a blank 75 for use in making the         provided
on the section 52.                  screw shown in Figs. 20 and 21. This
blank           Fig. 14 shows the transfer section 53 which  has a round
shank, portion 76, a lobular    35  includes the end of the finishing
section 60  intermediate portion 77 and a tapered lobular  80        in the
lobular rolling portion and the begin-  end portion 78.        ning of the
starting section 61 of the round   In Figs. 20 and 21 is shown a machine
rolling portion 52 of the die face.          screw 70 similar to that of
Fig. 16 but having           As shown in Fig. 15, both the lobular and  a
lobular intermediate shank portion 71 inter-    20  round rolling sections
51 and 52 of the die  posed between the round main shank portion  85
face are flat in profile in the longitudinal  72 and the lobular
thread-forming end por-        direction of the die, which makes such a
tion 73, so that such screw can be formed        pair of dies considerably
less expensive to  by thread-rolling dies somewhat similar to
manufacture than the partially scalloped dies  those described with
reference to Figs. 11   25  of Fig. 8. Also, although the dies of Fig.  to
15. The die face portion 51 would be  90        8 thread the lobular and
round blank por-  flat in the transverse direction, however, like
tions simultaneously, the speed at which parts  the face portion 52, and
the pair of dies        can be threaded is not appreciably greater  could
be mounted in the machine in a tapered        than with the flat die of
Fig. 11.           or inclined relation in the longitudinal direc-   30
However, in threading blanks using dies as  tion with respect to each other
to provide  95        shown in Fig. 11, it is desirable that the  for the
closer spacing required for threading        blank should have at least a
small straight  the lobular portions of the blank.        shank portion
adjacent the work-entering end   As previously explained with reference to
of the same arcuate polygonal cross section as  Fig. 7, it is not necessary
that the thread   35  such end so that the lobular rolling sections  crests
of the lobes be finished, that is, fully  100       of the dies have a
sufficient length of the  formed, especially at the tip of the work-
blank to grip during the rolling operation to  entering end. This condition
is clearly shown       maintain the blank in a constant orientation  in the
screws shown in Figs. 16 and 20.       relative to the dies as the blank is
rotated.  However, as the thread approaches the shank  40    A  limiting
factor in the use of the flat  portion of the screw, the crests of the
lobes 105       dies of the type illustrated in Fig. 11 is  become more
fully formed. The lobular thread       that the cross-sectional shape of
the lobular  merges smoothly into the round thread on the       blank
portions should be such that they may  main shank, that is, the radius of
curvature       be rolled smoothly between a pair of rela-  of the lobes
increases until it equals the radius  45  tively uniformly spaced die
faces. Specifi-  of curvature of the round thread. The flattened  110
cally referring again to Fig. 6, the lobular  arcuate sides between such
lobes disappear       blank portion is of arcuate equilateral tri-
gradually as the lobular thread blends into       angular shape having
arcuate sides 29 merg-  the circular shape.       ing smoothly with the
arcuate lobes 30. The    Screws in accordance with the invention  50
arcuate lobes 30 have a radius of curvature  may be of any general type and
thread for- 115      less than one-half the diameter in the corres-
mation. In any case, each such screw  has a      ponding section.  The
width through any  tapered work-entering section provided with      lobular
cross section is approximately constant  a series of threaded arcuate
lobes, as des-      throughout 360 degrees so that such portion  cribed,
for accurately forming internal threads 55  will roll smoothly between
uniformly spaced-  with the driving torque suitably minimized, 120
apart rolling die face portions.             while the thread  or threads
in  the main        In Figs. 16 and 17 is shown a machine  circular  shank
section   remote   from   the      screw   80 embodying the present
invention  extremity are primarily holding threads and      having a round
main shank 81 and a tapered  ensure maximum  stripping strength. 60
lobular thread-forming portion 82 similar to     the screw  of Fig. 1 but
terminating  in  a    WHAT  WE  CLAIM   IS:-                     125
blunt end 84. The thread formation 85 has    1. A  fluteless self-tapping
threaded  screw     a constant pitch diameter in the main shank  for
swaging  threads in  a parent body  and     and  also  has a  slightly
less but constant  securing  another body  to  the parent body, 65  pitch
diameter in  the lobular work-entering  which  screw  has a continuous
rolled  thread
1,022,355          formation on both shank and work-entering  formation on
both shank and work-entering end portions, wherein:-                   end
portions, wherein: -                   55          (a) the said shank
portion is formed with    (a) the said shank portion is formed with
a plurality of thread turns having a      a plurality of thread turns
having a     5         pitch surface which is of circular shape  pitch
surface which is of circular shape               in cross-section,
in cross-section,          (b) the crest of the thread on the work-    (b)
the crest of the thread on the work-  60               entering end portion
has diameters        entering end portion has diameters               which
decrease progressively towards      which decrease progressively towards
10        the work-entering tip,                     the work-entering tip,
(c) the thread formation on the work-    (c) the thread on the end portion
has               entering end portion has pitch surface    a pitch surface
which in cross-section  65               cross sections in the form of
generally   is of arcuate, triangular, lobular shape               arcuate
polygons,                         having arcuate sides which merge with
15   (d) the polygons include an odd number          intermediate arcuate
lobes having a               of symmetrically  arranged  arcuate
lesser radius of curvature than the said               sides which merge
gradually with inter-   sides, and                           70
mediate arcuate lobes,                (d) the maximum  width of the lobular
(e) the radius of curvature of the said        pitch surface of the said
end portion    20        sides along the pitch surface in each      is less
than the diameter of the circular               transverse cross section is
greater than  pitch surface of the said thread turns               one-half
of the width of such cross       on the shank portion, and,           75
section, and                          (e) the  lobular pitch  surface
merges           (f) the radius of curvature of the said        smoothly
with the circular pitch sur-    25        lobes along the pitch surface in
each      face.               transverse cross section is substantially
7. A screw according to claim 1 or claim               less than one-half
of the width of such  2  wherein a threaded intermediate shank
portion is provided between the tapered work-               cross section.
entering end portion and the main shank           2. A screw according to
claim 1, in which  portion, the thread formation on the said    30  the
said arcuate polygons are of arcuate tri- intermediate shank portion having
pitch sur-         angular form having three arcuate sides which  face
cross sections of the same arcuate poly-  85         merge with
intermediate arcuate lobes.    gonal cross-sectional shape as the thread
for-           3. A screw according to claim 1 or claim   mation on the
tapered end portion.         2, wherein each pitch surface cross section
8. A screw according to claim 1 or claim     35  on the work-entering end
portion is of equal  2, wherein the radius of curvature of the said
width throughout 360[err].                 direction away from  the tip of
the said  90           4. A screw according to any of the pre-
ceding claims, wherein the arcuate polygonal  tapered portion until at a
point on the main         thread  of the work-entering  end portion  shank
the said radius of curvature becomes     40  merges smoothly with the
thread of circular  equal to the radius of curvature along the
shank portion in the region of the juncture  pitch surface of the thread on
the main shank. 95         of the work-entering and shank portions.     9.
A fluteless self-tapping threaded screw           5. A screw according to
any of the pre-  substantially as hereinbefore described with
ceding claims, wherein the arcuate polygonal  reference to the accompanying
drawings.     45  cross-sectional shape of the tapered work-
entering end portion continues slightly onto      Agents for the
Applicants,         the shank portion immediately adjacent said    STANLEY,
POPPLEWELL, FRANCIS         tapered end portion and merges smoothly
& ROSS,         with the round shape of said shank portion.
Chartered Patent Agents,     50    6. A fluteless self-tapping threaded
screw            Cursitor House,         for swaging threads in a parent
body and         9, 10 & 11, Cursitor Street,         securing another body
to the parent body,               Chancery Lane,         which screw has a
continuous rolled thread              London, E.C.4.   Leamington Spa:
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Published at The Patent Office, 25, Southampton Buildings, London, W.C.2,
from which copies may be obtained,    


