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14 Cl~ims.

This invention relates to methods of making

socket wrenches, and is concerned particularly
with simplification, speed-up, and savings in
stock in socket wrench manufacture,

The conventional method of manufacturing
socket wrenches consists in boring a solid cylin-

b

drical bar of material to form a major diametered -

opening extending inwardly from one end, and a
minor diametered opening extending in from the
other, and then broaching the walls of these two
openings to shape them properly to fit respec-
tively a bolt head or nut and a square handle
member. Such a method necessarily wastes a
large percentage of the stock. usually more than
fifty per cent. Furthermore, these operations
are both time-consuming and expensive.
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The general object of the present Invention is

to provide a method of making socket wrenches
which eliminates the above-mentioned disadvan-

" tages inherent in the conventional methods of
manufacture.

A more particular object is to provide a method
of making socket wrenches which virtually elimi-
nates any wastage of stock whatsoever.

A further object is to provide a simplified, high
speed method of making socket wrenches which
eliminates machining, drilling, broaching cor
other similar expensive and time-consuming op-
erations requiring skilled workmen.

" The method of the present invention, in a form
adapted to the manufacture of one type of socket
wrench, comprises first the preparation of a tubu-
lar blank having interior bolt head or nut engag-
ing faces and corners. While insofar as the
broader aspects of the invention are concerned,
this blank may be produced by any desired type
of operation, it is a feature of the inventjon, in

one of its more particular aspects, that these

blanks be produced by a novel procedure com-
prising the drawing of a long cylindrical tube
whose interior is shaped with longitudinal bolt
head engaging faces and corners of the conven-
tional form, e. g., twenty four of such faces for
a “twelve point” wrench, adapted to receive a
polygonal bolt head or nut, and then the cutting
These
blanks, however produced, are made of prede-
termined length, each heing of a predetermined
length greater than the length dimension of the
final wrench to be formed. Finally, by an up-
setting operation, the blank is shortened in
length and one end portion thereof reduced about
a square die member to form the square socketed
handle-receiving portion of the wrench, the other
end portion of the blank being meanwhile held
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“taken through 4—54 and 5—35,

to the initially prepared internal form. By this
operation, the one end portion of the blank is
converted from the initial interior conformation
to a square socketed conformation, the shorten~
ing in length and reduction furnishing the stock
required  for this transformation, while the re-
mainder of the blank retains its initially pre-
pared bolt head or nut engaging faces and cor-
ners, For the purpose of some wrenches in which
it may not be desirable to reduce the outside
diameter of the handle receiving end, the stock
required may all be obtained by shortening of the
blank. The method may also be practiced in the
more infrequent case in which it may be desired
to have the handle receiving end of the wrench
larger in diameter than the bolt head receiving
end., In such case, the handle receiving end. is
both expanded and converted to square interlor
form, the blank being sufficiently shortened in
the operation to furnish the material required.
Both of the indicated cases, however, involve the
holding of the initially prepared interior bolt
head engaging faces and corners in the bolt
head receiving portion of the blank in substan-
tially the initially prepared cross-sectional con-
figuration. .

The invention will be better understood by now
referring to the following detailed description,
reference for the purpose being had to the ac-
companying drawings, in which: ' :

Fig. 1 1s a fragmentary elevational view, and
Fig. 2 is an end elevational view, of a drawn
seamless tubing, the interior of which is shaped
to accommodate a bolt head or nut of given size
and illustrating the result of the first or initial
step in my method; .

Fig. 3 is a fragmentary, partially elevational
and partially sectional view of a pressing or
stamping die structure used to form the tubing
blanks into socket wrenches, the die being shown
in the beginning of its operation just before act-
ing upon the tubing blank;

Figs. 4 and 5 are transverse sectional views
respectively, of
Fig. 3; . '

Fig. 6 is a fragmentary, partially elevational
and partially sectional view of the die structure
similar to Fig. 3, but showing the parts in the
positions assumed when the forming operation
has just been.completed;

Fig. 7 is a fragmentary partially elevational
and partially sectional view of the male die mem-
ber -after the forming operation, showing the
completed socket wrench thereon and the action
of the stripping members; .
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Fig. 8 is a similar fragmentary partially ele-
vational and partially sectional view of the fe-
male die member when moved to its clear posi-
tion after forming the socket wrench and indi-
cating the ejector tube and its action should the
socket wrench remain therein, the socket wrench
being indicated by dotted lines;

Fig. 9 is a fragmentary plan view of one of the
stripping members that coacts with the ma.e die
member; i

Figs. 10 and 11 are side and bottom views re-
spectively of the finished socket wrench;

Fig. 12 is a view similar to a portion of Fig. 3,
but showing a modification;

Fig. 13 is a section on line 13—13 of Fig. 12;

Fig. 14 is g section on line 414 of Fig. 13,
the female die structure being omitted, and the
view showing the finished wrench;

Fig. 15 is a view similar to a portion of Fig. 3,
but showing another modification;

Fig. 16 is a section on line 16—16 of Fig. 15;

and
" Fig. 17 is ‘a longitudinal sectional view of a

socket wrench formed by the die means illus-
trated in Pigs. 15 and 16.

The initial step in one present illustrative form
of my method of making socket wrenches con-
sists in forming, preferably by drawing, a seam-
less tube 1 of suitable steel, such as chrome
molybdenum steel, to an outside diameter equal
to the desired outer diameter of the finished
socket wrench, and with a bore or central open-
ing 2 shaped to fit over a polygonal bolt head or
nut. This tube is drawn hot by conventional
means and methods known to the art, and not
necessary to set forth herein. The tubing wall
is preferably as thin as possible commensurate
with the strain to which the socket wrench will
be subjected in service so that it will fit into
places having little clearance. If the socket
wrench is intended to fit a hexagonal bolt head
or nut, the bore 2 is preferably given what is
known in art as a “twelve point” form, that is,
is formed with twenty-four intérnal wrench en-
gaging faces or facets f, arranged at angles to
form twelve “points” 8 and twelve corners or
corner-receiving channels 4 adapted to receive
the corners of the bolt head or nut, so that the
bolt head or nut may fit in either of two posi-
tions. If the socket wrench is then used to re-
ceive a square bolt head, the latter may be re-
‘ceived in any one of three positions.

The tubing 1 is next cut to predetermined
lengths, preferably by use of a cutting wheel, as
indicated by the dotted lines in Fig. 1, forming
blanks 5 such as shown in section in Figs. 3 and 5.

The forming or upseiting die structure com-
prises a male die member | set in a base 12

of a conventional press frame and a female die
assembly 13 carried by a press ram 14. The male
die member I includes a cylindrical lower por-
tion 15 equal in diameter to the outside diam-
eter of the blank 5. Above this is an intermedi-
ate portion 16, which is externally shaped in con-
formity with or complementary to.the interior
of the blank §, so that the blank will fit over it
with a close sliding fif. At the juncture between
the cylindrical portion 15 and the portion 16,
the male die may be formed with a rudimentary
beveled portion or fillet IT. Above the portion
18, the male die member is reduced in diameter,
50 as to form an upwardly facing shoulder I6q,
above which extends a stem 18 which is of the
‘same cross-sectional shape as, and approximate-
ly the size of, the portion of the wrench handle
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which is intended to be received within the
wrench handle socket. Thus, and as here shown,
the reduced stem. {8 may be square in cross
section.

The upper or female die structure {3 includes
a female die block {9 having a socket 20 in its
lower end adapted to receive the blank 5 and the
cylindrical portion {5 of the male die member
Il with a snug sliding fit, socket 20 being of a
length equal to the finally desired length of the
bolt head receiving portion of the finished socket
wrench. Continuing from the inner end of the
socket 20 is a bore 21 of reduced diameter, he-
ing equal to the desired diameter of the finished
handle receiving portion of the socket wrench.
The socket 20 and bore 2{ are connected by a
faired inclined shoulder 22, as illustrated.

Slidably fitted within the bore 21 is an ejec-
tor tube 23 having a square opening 23a extend-
ing longitudinally therethrough and adapted to.
accommodate the stem {8 with sliding fit. The
ejector tube is enlarged at its upper end forming
a head 24, and between saicd head and the upper
end of the die block is a spring 25 tending to
hold the ejector tube in'its uppermost position,
as illustrated in Pig 3.

The upper end of the die block 19 is reduced

in diameter and externally threaded to receive -

a cap block 26 having a bore 27 of sufficient di-
ameter to accommodate the head of the ejector
tube. The cap block is pinned against rotation
relative to the die block by a set screw 28 and
the side of the bore 27 is provided with g key
29 (see Fig. 3), coacting with the head 24 of the
ejector tube 23 to hold it in alighment with
square stem (8. . .

The upper portion of the cap block 26 is re-
duced in diameter and fitted in the press ram
{4. An opening 30 is provided in the upper end
of the cap block, this opening being of smaller
diameter than head 24, so as to form an internal
flange limiting upward movement of the ejector
tube. A registering opening 31 is provided in
the ram (4, and the latter is also provided with
a transverse clearance slot 32, In the particu-
lar press here shown for illustrative purposes,
the press includes a fixed crossbar 33 fitting with-
in the slot 32 and carrying a stop pin 34, which
will engage the upper end of the ejector tube
when the press ram is in its upper position; as
shown in Fig. 8, whereby the socket wrench, in-
dicated by the dotted lines in said figure, will be
ejected.

In the event that the finished socket wrench
should remain fixed to the male die member in-
stead of within the female die assembly, two or
more stripper members 35 may be provided at
the sides of the male die member. These may
be moved into engagement with the lower edge of
the socket wrench upon completion of the later-
described forming operation and subsequent ele-
vation of the female die assembly, by suitable
means such as a link and lever arrangement in-
dicated generally at 36 in Fig. 3. As will be
evident without the necessity of illustration, this
arrangement may be so inter-connected with the
press, as for instance with the usual crank, not

shown, that the stripper members will be auto-.

matically advanced as the press ram is elevated.

Operation of the forming die structure to form
the blank § into the completed socket wrench is
illustrated in Figs. 3, 6, 7 and 8. In Fig. 3, the
blank § is shown in pocsition on the male die
member and the female die block has descended
to the point at which the blank is ahout to be
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. Preferably, par-

engaged by the shoulder 22,
ticularly if high alloy steels are used, the blank
is heated to a suitable forging temperature be-
fore introduction into the die, and is thus in
a condition to be upset and formed as desired
without undesirable weakening, as now to be
described.

Continued downward travel of the female die
block below the position of Fig., 3 and to the
position of Fig. 6 results in application of end
pressure to the blank § through engagement of
the upper end of the blank by the shoulder 22
of the female die block, and consequent down-
ward and inward deformation or upsetting of
the upper portion of the blank until it fully oc-
cupies the space between the square stem 8
and the bore 2i below the ejector tube 28. The
volume of this space is calculated to be just
equal to the volume of metal of the blank pro-
jecting above the shoulder 16a, taking into the
consideration the slight downward movement of
the lower portion of blank § in order to conform
to the bevel at {1. The bevel {T may or may
not be used, as desired, and it will of course be
understood that if no such bevel is provided, there
will be no such slight downward movement of the
lower end portion of the blank, as mentioned.
Excepting for any such possible slight downward
movement owing to the provision of such a bevel,
the entire lower end portion of the blank is held
precisely to its initial form and dimensions dur-
ing the forming operation, the exterior diam-
eter as well as the interior wrench-engaging faces
/ preferably remaining unchanged throughout.
The length of the blank as a whole, however, is
substantially reduced, and the upper end por-
tion substantially reduced in diameter, while the
portions of the nut or bolt head engaging faces
3 above the shoulder i8a have been forced or
displaced inwardly against the square stem {8,
which in effect defines the predetermined bound-
aries of the desired handle receiving socket, so
that now the interior opening of the upper por-
tion of the formed socket wrench, designated by
the numeral 6, has a sgquare opening or handle
receiving socket conforming to the square stem
18. At the juncture between this square open-
ing and the unchanged lower portion of the
wrench is a downwardly facing shoulder, as clear-
ly appears in Fig. 6, while the outside of the
wrench has a tapering shoulder conforming to
the die shoulder 22 connecting the unchanged
lower portion of the wrench with the reduced
portion 1, all as clearly shown in the drawings.

The single described movement of the die
structure thus completes the forming operation.
When the male and female die members sep-
arate, the finished socket wrench 6 may remain
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on the male die as indicated by the solid lines -

in Fig. 7, or within the female die block as in-
dicated by the dotted lines in Fig. 8. In the one
case, it will be loosened by the stripper members
35, and in the other, by ejector tube 28.

The finished socket wrench 6 is illustrated in
Figs. 10 and 11, and as finished, has a reduced
portion T formed with a square handle-receiving
opening 8 therein, the portion 7 being connected
by the described tapering shoulder portion with
the nut or bolt head receiving portion of the
wrench, which both internally and externally re-
mains in the form of the initially drawn tube 1.

Attention is particularly called to the fact that
there is no wastage of material whatsoever be-
yond the negligible amount involved in severing
the tube i into the blanks 5. Moreover, the

60

65

70

75

3

manufacturing operations are reduced t0 & mini-
mum, and completed socket wrenches may ke
manufactured at a substantially increased rate
of production as compared with heretofore known
methods of manufacture. The completed
wrench, while utilizing a minimum of material,
is -inherently strong in its completed form, and
compares favorably in appearance and strength
with wrenches manufactured by slower and more
costly prior methods.

Pigs. 12, 13 and 14 show a modlﬂcatlon of the
die structure by which socket wrenches may be
manufactured in accordance with the invention
without reduction in the diameter of the handle
receiving portion thereof. Numeral 5 again
designates the blank, and it is to be understoocd
that this blank may be the same as the blank

‘formed and utilized in the previously described

form of the invention. Numeral {1’ designates
the male die member, including cylindrical lower
portion {5’, equal in diameter to the outside di-
ameter of the blank, intermediate portion 167,
externally shaped in conformity with the in-
terior of the blank 5, and stem {8 of square
cross-section extending upwardly above portion
16’. This entire male die assembly, and the base
therefor, may be exactly similar to that shown
in Fig, 3, with the exception that the stem 18’
is enlarged so that its diagonal dimension is just
equal to the internal diameter of the blank meas-
ured between corners 4. The blank 5 will then
Jjust receive the stem 18’ with g sliding fit, as
will be readily understood by an inspection of
Fig, 13.

The upper or female die sector includes fe-
male die block !9’, only fragmentarily appearing
in Figs. 12 and 13, having socket or bore 20’
adapted to receive the blank 5 and the cylin-
drical portion 15’ of die |1’ with g snug-sliding
fit. This bore 20’ is not reduced, as in the case
of Fig. 3, but is to be understood as extending
upwardly throughout block 19’ gt uniform diam-
eter. In other words, the socket 20 and reduced
bore 21 of Fig. 3 are substituted for by a con-
tinuous bore 20 of uniform diameter extending
from bottom to top of the die block 19’.

Slidably fitted within bore 28’ is tube 23’ hav-
ing square opening 23a¢’ adapted to accommodate
stem 8’ with sliding fit. 'This tube 23’ will be
understood as corresponding entirely to tube 23
of the form of Fig. 3, excepting for the enlarge-
ment in diameter necessary to afford the sliding
fit- within bore 20’, and excepting for the fur-
ther fact that its lower end has not only an
ejecting function, but also the function of up-
setting the blank to conform it to the stem {8’.

Excepting for the modifications appearing in
Figs. 12 and 13, the die structure may be entirely
similar to that illustrated in Fig. 3. 'The modi-
fled operation of the form' of Figs. 12-14 is as
follows: In the downward travel of the die block
18" and tube 23°, the lower end of the latter en-
gages the upper end of the blank, resulting in
downward and inward deformation of the upper
portion of the blank until it fully occupies the

-space between the square stem {8’ and the bore

20’ below the lower end of tube 23’. The result
of the operation is illustrated in Fig. 14, the
blank having been shortened and the metal
thereof moved inwardly above male die portion
16’ to conform to the square stem 18’. The fin-
ished socket 6’, not yet removed from the male
die member in Fig. 14, is entirely similar to the
socket wrench 6 of Figs. 10 and 11, with the
sole exception that the outside diameter of its
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upper handle-socketed portion has been main-
tained at the initial outside diameter of the origi-
nal blank 5. Thus the wrench in this form is
of uniform diameter from end to end.

In Figs. 15 to 17 is illustrated a further modi-
fication, in which the handle-socketed .end of the
wrench is actually enlarged in diameter. In this
instance, the male die member includes cylin-
drical portion {1’’, slidably receivable within
die bore 20’’, and portion I6’’ shaped for re-
ception within the blank 8, which again is like
the original blank 5 of the previously described
form of the invention. The male die member in
this instance is not provided with a square shank
like the shank I8 of Fig. 3. )

The upper or female die structure includes die
block 18’’, which is to be understood to be like

- the die block 19 of Fig. 3 excepting for noted
modification. The bore 20’ extending upwardly
into block 19°’ leads to an enlarging offset or out-
wardly and upwardly inclined shoulder 22°,
which connects bore 208’ with a bore 24’ of
increased diameter, being equal to the diameter
of the finished handle receiving portion of the
socket wrench. 'The bore 21’ is to be understood
as continuing upwardly through the upper end
of the die block, like the bore 2! of Fig. 3.

The hollow ejector tube 23 of the form of Fig. 3
is replaced by a solid - cylindrical member 23’7,
which, except for being solid rather than hollow,
may have its upper end arrangements and
mounting the same as those provided for the
ejector tube 23 in the case of Fig. 3. Addi-
tionally, the lower end of the cylinder 23’! has
an integrally formed downwardly projecting male
die element or stem (8’ of square cross-section
and of a size equal to the desired wrench handle
socket, which size in this instance is greater than
the initial opening inside the blank 5. The lower
end of the stem 18’’ has a tapered or beveled nose
{8a’’ capable of entry inside the blank 5.

Operation of the form of Figs. 15 and 16 is as
follows: The descending female die assembly,
carrying with it the member 22*’ and squared
stem {8’’, forces.the latter inside the upper por-
tion of the blank 5, expanding the blank to an
outside diameter equal to the diameter of the
enlarged bore 2{’’. The shoulder 40 at the junc-
ture of stem 18’ with cylindrical member 23"’
eventually engages the upper end of the blank,
forcing the metal of the blank above the die
shoulder 22’ downwardly and laterally or in-
wardly so as to conform to the square stem (8’’.
The described reduction in length of the blank
furnishes the metal required for the expansion
in diameter as well as that required to convert
the handle-receiving portion from “12 point” to
square form. Fig. 17 shows the completed socket
wrench 6’ having the enlarged portion 7’
formed with the square handle-receiving socket 8.

As will appear, the several forms of my inven-
tion have in common the preserving of the initial
interior bolt head or nut-receiving portion of the
wrench while shortening the length of and con-
verting the interior of the remaining portion of
the wrench to form a handle receiving socket,
the additional metal required for the socket be-
ing obtained, at least in part, from the shorten-
ing operation. In the preferred, first-described
form of the invention, the handle socket portion
of the wrench is formed by additionally reducing
the diameter thereof, so that additional metal is
available for conforming the wrench to the socket
formation, and not so much reduction in length is
required. :
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I claim: )

1. A method of making socket wrenches, char-
acterized by: forming an elongated tube having
interior nut engaging faces and corners; severing
sald tube into blanks of predetermined length;
and upsetting and reducing the diameter of one
end portion of said blank to form a constricted
handle receiving socket while retaining the other
end portion of said blank in substantially its ini-
tial form.

2. A method of making socket wrenches, char-

‘acterized by: drawing an elongated tubing having

interior nut receiving faces and corners through-
out its length; severing said tubing into blanks
of predetermined length; and upsetting and re-
ducing the diameter of one end portion of each
blank about a mandrel substantially the size and
shape of the handle for the finished socket
wrench while retaining the other end of said
blank in substantially its initial form.

3. A method of making socket wrenches, char-
acterized by: drawing a tube having external and
internal diameters of the finished socket wrench
and having internal nut engaging faces and
corners; severing said tube into blanks of pre-
determined  lengths; and hot pressing one end .
portion of each of said blanks by constriction
about a mandrel to form a handle receiving
socket while restraining the other end portion of
said blank against alteration of the form of its
internal nut engaging faces.

4. A method of making socket wrenches, char-
acterized by: forming a tubular blank of uniform
cross section having internal nut engaging faces
and corners extending from end to end; and de-
forming one end portion only of the blank by
constriction and compression about a mandrel

" while restraining the other end against deforma-

tion to form a handle receiving socket of smaller
size than the initial opening through the tubular
blank.

5. A method of making socket wrenches, char-
acterized by: forming simultaneously and wuni-
formly from end to end the exterior cylindrical
wall and interior nut engaging faces and corners
of a tubular blank adapted to receive a nut; and
deforming one end portion only of the blank by
constriction and compression about a mandrel
while restraining the othér end against deforma-
tion to form a handle receiving socket of smaller

;size than the initial opening through the tubular

blank. .

6. A method of making socket wrenches char-
acterized by: forming an elongated tube having
from end to eénd a number of nut engaging faces
and nut receiving corners which is a multiple of
the number of corners of the nut to be received;
cutting said tube into blanks of predetermined
length; placing a blank so cut on a mandrel hav-
ing a portion shaped in conformity with the in- -
terior of said blank and extending part way there-
through with a close sliding fit and a stem por-
tion of smaller cross-sectional size projecting
from said mandre! portion through the remain-
ing portion of said blank: and forcing over said
blank a socket having a portion conforming to
the exterior of said blank and a constricted por-
tion until said constricted portion has upset said
last mentioned portion of said blank into con-
formity with said stem portion.

7. A method of making socket wrenches, char-
acterized by: forming an elongateq tube having
interior nut engaging faces and corners extending
from end to end; severing said tube into blanks
of predetermined length; and supporting one of
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said blanks over part of its length both externally.

and internally while reducing the remaining por-
tion by axial and radial compression about a
mandrel to form a constricted handle receiving
portion. .

8. A method of making socket wrenches, char-
acterized by: forming an elongated tube having
interior nut engaging faces and corners extending
from end to end; severing said tube into blanks
of predetermined length; supporting one of said
blanks over part of its length both externally and
internally while reducing the remaining portion
by axial and radial compression about 8 mandrel
to form a constricted handle recelving portion:
and urging said blank axially in its entirety dur-
ing forming of said handle receiving portion to
bear the axial extremity of said supported portion
against a beveling face thereby to form an inter-
nal bevel. .

9. A method of making socket wrenches, char-
acterized by: forming an elongated tube having
interior nut engaging faces and corners extending
from end to end; severing said tube into blanks
of lengths a predetermined extent longer than
the wrenches to be produced; and internally sup-
porting one end portion of a blank against de-
formation of its nut engaging faces and corners
while constricting the other end portions of said
blank about a mandrel of the cross-sectional
form of a wrench handle and simultaneously ex-
erting end pressure against the latter end portion
of the blank to compress the length of said blank
to the finally desired wrench length.

10. A method of making socket wrenches, char-
acterized by: forming an elongated tube having
interior nut engaging faces and corners extend-
ing' from end to end; severing said tube into
blanks of lengths a predetermined extent longer
than the wrenches to be produced; and externally
and internally supporting one end portion of a
blank against deformation while reducing and
shortening the other end portion thereof by radial
inward and longitudinal end pressure thereon

- and conforming the inside of said reduced and
shortened portions to receive a wrench handle.

11, A method of making socket wrenches, char-
acterized by: forming an elongated tube having
interior nut engaging faces and corners extending
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from end to end; severing said tube into blanks
of lengths a predetermined extent longer than
the wrenches to be produced; and externally and
internally supporting one end portion of a blank
against- deformation while forming a handle-
receiving socket in the other end portion there-
of by applying end pressure thereto to shorten
it and cause a lateral displacement of metal into
conformation with a male die member positioned
inside the blank.

12. A method of making socket wrenches,
characterized by: forming a tubular wrench
blank having interior nut engaging faces and
corners extending from end to end: internally
supporting one end portion of said blank against
deformation; and forming a handie-receiving
socket in the other end portion thereof by ap-
plying end pressure thereto to shorten it while
confining its outer surface to the finally desired
outside diameter and permitting a resultant lat-
eral displacement of metal to the boundaries of
the desired handle-receiving socket.

13. A method of making socket wrenches,
characterized by: drawing an elongated tube hav-
ing interior nut engaging faces and corners ex-
tending longitudinally from end to end ; severing
said tube into blanks of predetermined lengths
greater than the lengths of the final wrenches;
internally supporting one end portion of one of
said blanks against deformation; and forming a
handle-receiving socket in the other end portion
thereof by applying end - pressure thereto to
shorten it while confining its outer surface to the
finally desired outside diameter and permitting a
resultant lateral displacement of metal to the
boundaries of the desired handle-receiving socket.

14, A method of making socket wrenches char-
acterized by: first forming a tubular blank having
internal nut engaging faces and corners, and then
supporting the internal nut engaging faces and
corners at one end portion of the blank while
forming a handle receiving socket in the other
end portion of the blank by applying end pressure
to- the blank to shorten it and to cause a dis-
blacement of metal to the predetermined boun-
daries of the handle receiving socket,

WILLIAM WALTER HARTMAN.




