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Bpecification of Letters Patent,

Patented Aug. 27, 1918,

Application filed Oetober 27, 1917,  Serial No. 198,772,

To all whom it may concern:

Be it known that I, Gustav E. Scanmr,
a citizen of the United States, residing at
Chicago, in the county of Cook and State
of Illinois, have invented certain new and
useful Improvements in Sheet-Metal Work
and Means for Making Same, of which the
following is a specification.

My invention relates to improvements in
sheet metal work and process and apparatus
for producing same, and is of value where
it is desired to prevent relative movement
of a tubular member in a supporting frame
or inclosure. My invention is eapable of
many &pi)licatinns? only one of which, how-
ever, will be deseribed, viz., its use in con-
nection with the manufacture of sheet matal
parts entering into the construction of
sleates.

The salient objects of the invention are to

rovide a means of locking a tubular mem-
Eer axially inte a supporting inclosure
through the agency of parts formed out of
the metal of the member itself; to provide a
construction so organized that the forma-
tion of the locking parts results in a tizht
fitting engagement between the tubular
member and’the inclosing structure; to pro-
vide a construction such as may be appli-
cable to tubular parts of non-cireular eross-
gection or of non-uniform cross-section
throughout the length of the tube; to pro-
vide a construction which may be produced
rapidly and economically by approved shop
methods and apparatus; and to provide an
improved process and apparatus for produe-
ing such constructions,

%n the drawings, which illustrate my in-
vention as applied to the construction of
sheet metal skate elements—

Fignre 1 is a side elevation of a punch-
and-die mechanizm for seenring together the
plate and thimble of the sole support of a
skate of ordinary type;

Fig. 2 is a plan view of the die shown in
Fig. 1

Fig. 8 is a vertical section through the
punch-and-die shown in Fig. 1 showing the
parts in the position oceupied at the lower-
most point of the stroke of the press;

Fig. 4 is a section taken on the line 4—4
of Fig. 5; ]

Fig. b is a section similar to Fig. 4 but
showing the parts in the position when the
pugch commences its downward movement;
5 :

F'l% 6 iz a perspective view of the com-
pleted sole support.

Referring to the drawings, Fig. 6 repre-
sents the completed skate sole support which
I have selected as illustrating a single ap-
plication of my invention. In said sole
support, 10 is the curved szole plate which
is secured to the shoe of the wearer by
rivets, screws, or similar means, and from
the underside of said sole plate 10 and
fixedly seeured thereto projects the tapering
tubular thimble part 11 constituting the
connecting piece between: the sole plate 10
and the longitudinal blade stiffener of the
runner part of the skate. Tt may be stated
that the runner is provided with a longi-
tudinal tubular member shown in dotted
lines for stiffening the blade and which is
soldered or otherwise secured into the open-
mg 12. Such stiffening member forms no
part of my invention, and hence is not de-
seribed.

Deseribing the detail construction of the
sole support and referring particularly to
Fig. 5, which shows the parts prior to their
being secured together, it will be ohserved
that the thimble part 11 is formed of n single
piece of sheet metal in the form of a cone
13 having a flange 14 and a longitudinal
seam 13, which may be of the type known as
a stovepipe lock. Prior to the insertion of
the thimble 13, the sole plate 10 is gimply a
flat blank 16 having a cireular hole large
enongh to admit the cone 13 approximately
half way, '

Referring now to Figs. 3, 4, and 6, which
ghow the completed article, it will he ob-
served that the inner edge of the hole in
the sole plate 10 has been flanged down,
as shown at 1T, while the thimble 128 has
been pushed down into intimate engagement
with said flange 17, the lower end of the

arallel part 18 of the inner part 11 being
ormed into a circumferential bead-shape, as
shown at 18, which interlocks beneath the
lower edge of the flange.17 and so prevents
axial movement of the cone 11 and sole
plate 10,

Describing the apparatus for forming and
securing together the two parts of the sole
support, 20 ig the body of a punch having
the nsual cirenlar shank 21 for insertion in
the hend of an ordinary punch press. On
the lower side of said punch bedy 20 I
mount a pad 22 normally spaced apart from
the puneh body 20 by means of a set of com-
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pression coil springs 23, said pad 22 being
cuided and limited in its movement relative
to the body 20 by means of a plurality of
headed studs 24, the lower ends of which are
screwed into the pad 22,

The spring pad 22 is bored out axially
beneath the shank 21 of the punch so as to
glide upon a central stem piece 25 fixed in
the body 20, Said stem piece 25 is prefera-
bly circular and carries on its lower end a
glidably supported tip 26 made conical in
shape to fit the lower end of the cone 13
of the thimble. It is understood that the
tip 26 lhas formed in its surface a slight
shallow grooved recess to accommodate the
seam 15 of the thimble (see Fig. 3). The
tip 26 of the punch is not ri%idly gecured Lo
the stem 25, but is normally forced out-
wardly therefrom, as shown at 27, by means
of a coil compression spring 25 inserted in
a central bore 20 in the stem 25, Said spring
28 surrounds a longitudinal headed stud 30
inserted through the shank 21, and having
its lower end serewed into a reduced portion
31 on the upper end of the tip 26 and which
slides in the lower end of the hore 20. Tio-
tation of the tip 26 relative to the stem
piece 25 is prevenied by means of a guide
pin 32 fixed in the tip 26 and sliding in a
gmall hole 33 drilled in the stem piece 25,

The die part of the apparatus comprises
the nsual shoe or base 34 which is clamped to
the bed of the press, said base having se-
cured to its upper surface a hardened steel
die 35 having a cylindrical bore formed
therein and extending down a short distance
below the upper face of the die. Below said
cylindrical bore formed in the die 35 1s an
aperture tapered and suitably shaped to fif
the upper pertion of the conical lower end
of the thimble 11. The flat’ blank from
which the sole plate of the skate is formed
iz properly positioned by means of a set of
four adjustable stops or gages 36, 37, 38,
and 89 which are secured to the upper face
of the die by means of cap serews 40 passing
through the slotted feet 41 of said gages.

Deseribing the operation of the apparatus,
the head of the press when in its uppermost
position is spaced apart from the die a suffi-
cient distanee to permit the blank 16 to be
laid within the gages on the top of the die
while the previously formed cone 13 is ap-
plied to the tip 26 of the punch. Prefera-

Iy, the tip of the punch is formed with a
lower extension 42 suitably shaped to hold
the somewhat resilient thimble 13 when it is
applied to the punch. The parts, having
been properly located in position, the press
is tripped and the punch descends until the
sides of the cone 13 strike against the cir-
cular edge of the hole formed in the blank
16 (see Fig. 5).

The spring pad 22 which, as shown in
Fig. 5, engages the flange 14 of the come,
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presses down the cone as the punch con-
tinues to descend, the springs 23 being sufli-
ciently strong to hold the said spring F“d
sp:lmﬁ apart from the punch body 20 dur-
ing such further forming movement of the
punch. When the outside of the cone strikes
ilie edges of the hole in the blank 16, the
latter becomes eurved or bulged downwardly
to fit the upper coneave surémc of the lower
die 35. It is of course understood that un-
1il the final spanking movement of the
punch, the tip 26 1s held spaced apart from
the punch stem 25 by means of the spring 29.

Further downward movement of the
punch results in the bending over of the
metal surrounding the hole in the blank to
form a tubular flange 17, the formation of
said flange 17 being completed when the
outer surface of the cone strikes against and
seats itself in the lower portion 43 of the
die. The downward movement of the lower
part of the cone 13 is thus arrvested. The
spring pad 22, however, still continues to
descend for a short distance until the final
movement of the spring pad 22 resnlts in
the ontward buckling or bulging of the un-
supported portion 19 of the cone imme-
diately below the surrounding flange 17. Tt
should of course be understood that prior
to the said buckling operation, the stem 25
has forced its way into the upper part of
the cone, thus forming therein a short eylin-
drical portion 18 engaging the smrounding
flange 17. During the time that the stem
25 iz thos forcing its way into the come to
form the cylindrical portion 18, the spring
29 and the springs 23 are being collapsed
s0 as to permit such independent movement
of the stem 25.

The dimensions of the varlous parts are
such that the parts 22 and 20 come together
before the downward movement of the
flange 14 is arrested by the die 35, so that
the full power of the press is available for
collapsing the eone to form the bead-like
bulge 19. The stroke of the press is so ad-
justed that the final blow of the press is
oiven with the parts 25 and 26 also brought
together in contact with each other, so that
in addition to the spanking of the flange 14
and plate 16, the cone 11 is also spanked and
thus foreed into the desired final shape.

During the upward movement of the puess,
the presser pad 22 has the nsual additional
function of stripping the work from the
nuneh, thereby facilitating the removal of
the latter from the press to permit insertion
of new parts.

The preceding deseription must in no
sense be construed as limiting the scope of
the invention, which should be determined
by reference to the appended claims.

1 claim—

1. In sheet metal work, the combination
of a tubnlar member provided with an out-
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wardly projecting flange at one end and a
circumferentially extending outward bulge
on the other end, and a perforated plate hav-
ing a tubular flange inclosing the plate per-
foration swrrounding and fitting said tube
and interposed between said tube flange and
said bulge.

2. In sheet metal work, the combination
of a perforated plate having an integral

a2

down-turned tubular flange surrounding 10
said perforation and a thimble provided
with an outer flange overlying the plate on
the side remote from sa,ig p%at.a ange, 4
tubular intermediate portion fitting within
and  interlocked wit
against axial movement relative thereto, and
a downwardly mnvel"lgin tapered extension.
GUSTAV E. SCHMIDT.

Ocples of this patent may be obtained for five cents each, by addressing the *Commissioner of Patants,
Washington, D, £.”

snid plate-flange 15
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