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PATENT OFFICE.

'ANDREW S. GREENE, OF GOFFSTOWN, NEW HAMPSHIRE.

MACHINE FOR FORMING

TAPERED CORK STOPPERS.

Application filed March 11, 1925. Serial Mo. 14,652.

This invention relates to a machine for the
procuction of tapered cork stoppers.
Its object is to provide a machine for the
production of tapered cork stoppers from
5 strip or sheet material in an expeditious man-
ner. This object is attained, briefly, by pro-
viding a machine with mechanism for punch-
ing a stopper blank from the strip or sheet
material and mechanism for skiving the blank
10 into tapered form while it is being held and
rotated. The invention may best be under-
stood by reference to the following descrip-
tion of the embodiment thereof shown on the
accompanying drawings, in which—

Figure 1 is a side elevation of a machine
embodying the invention.

Figure 2 is.a top plan of the sane,

Figures 3, 4 and 5 are vertical sections
talten, respectively, on the lines 3-8, 4—4 and
5—b of Figure1. v

Figure 6 represents the cylindrical blank
formed by the blank punching mechanisin.

Ifigure 7 shows a finished tapered stopper
produced from the blank. , ‘

Figure 81is in enlarged sectional view show-
ing the blank punching mecharism in one
position. : . S

Figure 9 shows the blank
nigm in another position.

Figure 10 is an enlarged view, partly in
section, of a portion of the skiving mecha-
nism. o

Tigure 11 is a section on the line 11—11 of
Figure 9. o S

Figure 12 is a detail section illustrating the
manner in which a blank is cut from a strip
orsheet. S

Figure 13 is a detail perspective illustrat-
ing the action of the skiving knife on a blank.

The blank punching mechanism comprises
a punching tube or die 14 which may be ro-
tated and reciprocated, as hereinafter de-
scribed, and shich on its forward stroke
punches a blank from a strip or sheet of cork
45 material 3 resting against the side of a wooden

strip or board 101 acting as a die block for
a work-table 100, The table 100 is slidably
mounted on a pair of ways 113,113, and may
be moved longitudinally by a handle 114
50 which is fixed to a threaded spindle 115
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punching mecha-
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mounted on a bricket 116 and engaging a

threaded boss 117 cut in the table, thereby af-
fording adjustment of the table for different
sized stoppers and their corresponding dies.

55 Journaled in the bearing 11 carried by a

bracket 9 which is secured to the table portion

5 of the machine frame,is a die carrying mem- |

ber or tube 12, the portion at one side of the
bearing 11 having a flange or rib 18 beyond
which extends the reciprocatory blank punch-
ing die 14. The other end of the tube 12 has

60

fixed thereto a flanged pulley 16 which may be
rotated by any suitable means. Centrally dis- .

posed within the tube 12 and journaled at one
end in a bearing 10 beyond. the pulley 16, is a
spindle 20. The bearing 10 is supported by a
bracket 8 which is secured to the table portion
5 of the machine {rame.
the spindle 20 exténds beyond the punching
die 12 when the latter is in its retracted posi-
tion shown in Figure 8. The spindle 20 is
rotated by the rotation of the tube 12, which
is keyed thereto in the elongated slot 25, and
which is capable of longitudinal movement
relative thereto. (See Figures 9 and 11.)
Longitudinal movement of the spindle 20 is
prevented by the collars 18 and 19 fixed there-
to on either side of the bearing 10.

The driving pulley16 has a hub 26 integral

therewith provided with an end flange 28
which is spaced from the flange 27 with
which it forms an annular way, rollers 30, 30.
pivotally mounted on a yoke 82 engaging in
this way (Figure2). Thestem 83 of the yoke
32 is fixed to a rock shaft 34 journaled in
the bosses 35 and 86 on the table portion 5 of
the machine frame. Fixed to one end of the
shaft 84 is an arm 87 at the free end of
which is journaled a cam roller 88. The
roller 88 engages in the cam slot 40 of a cy-

lindrical cam 41 which is fixed to a main -

driving shaft 42 ot the machine. The shaft

. 42 is journaled at its ends in the bearings 43,

43 which may be supported by cross beams
44 secured to the legs 2, 2 of the machine
frame.  The shaft 42 may be rotated by a
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The other end of
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pulley 45 fixed thereto at one end and driven
by suitable power means (not shown). “The

rotation of the shaft 42 imparts a reciprocat-
ing motion to the pulley 16 and the punch-
ing die 12 fixed thereto, which together with
“the axially fixed spindle 20 is rotated by the
puliey during this reciprocating motion. -

~ In its forward travel the die 14 punches
out a cylindrical blank B, as shown in Fig-
ure 12, from the cork strip 3. The die with
the blank contained therein is moved back-
wardly until the inper end face of the blank

encotmters the end of the spindle 20, where-.

upon the blank is held against further re-
traction, so that by continued retracting
movement of the die the ejection of the blank
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therefrom is effected. During the ejection
of the blank a support for its outer end is
brought into engagement therewith. For
this purpose a bell-shaped member 95 is swiv-
eled on one end of a short spindle 61 fixed to
the free end of an arm 60. The arm 60 is
fixed to one end of a rock shaft 56 journaled
in the bearings 57, 57 on the table portion 5
of the machine frame. Fixed to the other
end of the shaft 56 is a collar 55 with spaced
flanges 6, 6. A paiv of rollers 58, 58 pivot-
ally mounted on a yoke 53 engage between
the flanges 6, 6 of the collar. The stein 52 of
the yoke is fixed to a rock shaft 50 journaled
in bosses 51, 51 on the table portion 5 of the
frame. Fixed to the rock shaft 50 is 2 cam
arm 48 at the free end of which is journaled
a cam toll 46. The cam roll 46 rides on a
face cam 47 fixed to the main drive shaft 42.
The cam roll 46 is held firmly against the
cam surface by a spring 49 fastened to a lug

. on the machine frame and engaging the arm
N mes o

o
(>3
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48. A gear 59 is keyed to the shatt 56 be-

tween the bosses 57, 57 in a manner such that
axial movement of the shaft 56 relative there-
to is permitted, the bosses preventing longi-
tudinal movement of the gear. - A segmental
gear 62 meshing with the gear 59 is. fixed to
a rock shaft 63, which is journaled in the
bearing 115 secured to the machine frame 5.
An arm 64 is fixed to one end of the shaft, and
at its free end is journaled a cam roller 65 en-

- gaging a face cam 66 fixed to the shaft 42.
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The cam roller 65 is held firmly against the
cam surface by a spring 67 fastened to the
machine frame and engaging the arm 64.
The rotation of the shaft 42 imparts an os-
cillating motion to the arm 64 and causes the
bell-shaped member 95 mounted on the arm
60 to move into and out of axial alinement
with the spindle 20. When it is moved into
alinement with the spindle, the arm 48 is
rocked in a direction to move the member 95

“toward the spindle so as'to clamp the blank

therebetween, this clamping being effected
by the time the die is fully retracted and the
blank ejected therefrom.

Thus, after the die has punched a blank B
from the strip material and has started its
retracting stroke, the segmental gear 62 is
caused to rotate by the cam 66, bringing the

. bell-shaped member 95 into alinement with
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the die, which is at this time retracted suft-
ficiently to permit such action. The cam 47
then causes the bell-shaped member 95 to
move in the same direction as the die 14 from
its retracted position to the blank engaging
position shown in Ifigure 2, a pin 125 on the
arm 60 engaging a grooved lug 119 extend-
ing from the bearing 57 and holding the arm
60 in.a fixed position when the skiving me-

"chanism is brought into engagement with the

blank.  The bell-shaped member 95 reaches
this engaging position duving the ejection of
the cylindrical blank from the die, and sup-

1,705,185

portably engages the face opposite .to that
engaged by the spindle. - After this ejection
has been completed, the blank is engaged on
one face and rotated by prongs 22 of the rotat-
ing spindle 20, and 1s engaged on its other
face by the bell-shaped member 95 which may
rotate. therewith.  The blank is hence sup-
port during and after the period of its ejec-
tion from the die.  While the blank is thus
being supported and rotated, the skiving or
finishing mechanism is brought up to the
blank to form the taper on the blank and
thereby to produce the finished product.
The skiving mechanism comprises a disk
skiving knife 68 fixed to one end of a shaft
70, as by a nut 69. The shaft 70 is journaled
in the bearings 74 and 75 carried by a bi-
furcated -“bracket : 71, which is pivotally
mounted on studs 126 carried by a plate 191,
The. plate is mounted on an’ axis 120 and is
fixed thereto, as by a set screw 121, The
angle formed between the axis of the shaft
70 and the axis of the spindle 20 is such that
an acute angle is formed between the axis of
the spindle and the plane of the knife 68.

80

20

This acute angle may be varied to conform -

to the taper which 1t is desired to impart
to the finished stopper, by releasing the set
screw 121 and turning the plate 191 about the
axis 120.

The shaft 70 may be rotated by a pully 72
splined thereon, which is positioned between
the beadings 74 and 75, which hold it against
axial motion, an elongated groove 76 in the
shaft 70 permitting axial movement of the
shaft relative to the pulley 72. The pulley
72 is connected by a belt 107 to a pulley 84,
journaled on the shaft 42, by which the skiv-
ing knife 68 may be rotated at a high rate of
speed. To effect this, a pulley 85, shown in-
tegral with the pulley 84, and which is also
loosely mounted on the shaft 42, is belted to
a suitable source of power (not shown). A
collar 155 with spaced flanges 23 forming an
annular way thereon, is fixed to the other end
of the shaft 70, rollers 76 pivotally mounted
on a yoke 77 engaging the flanges.  The stem
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78 of the yoke 77 is telescopically fixed to an .

arm 130, which is fixed to a shaft 79 journaled
at one end in bosses 80, 80 and at the other end
in bosses 81, 81. "An adjusting screw 131 en-
gages in an arcuate groove 132 in the bracket
71 and may be made to raise or lower the
bracket, the telescopic arrangement of the
yoke 77 permitting of adjusting the axis of
rotation of the disk knife vertically for dif-
ferent gized stoppers. Bétween the two
bosses 81, 81 is fixed to the shaft 79, an arm
82 which has journaled at its free end a cam
roller 83 which engages a face cam 184 fixed
to the shaft 42, this cam imparting a recipro-
cating motion to the disk-carrying shaft 70.
The angle between the arm 130 and the cam
arm 82 may be varied by the adjusting device
135 fixed to the rock shaft 79 and to the cam

115
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arm 82. The stroké of the Shdft 9 mw thus -
be changed without changing its length of
stroke, Whereby it may be brouaht into cut-
ting engagement with dIﬁGrent sized stop-
pers.

While the cyhnducal stopper blank is be-
Ing held and rotated by the spindle 20.and the
member 95, the rotating disk knife is caused
to move toward it. 'lh(, plane of rotation of
the knife forming an acute angle with the axis
of Totation of the blank, as shown in’ Figure
13, results in the skiving of more material

from one portion of the blank than from the

other portion, a ‘tapered stopper: being pro-
duced, as shown in Figure 7. . The sklvmff
knife is then retr fxcted whereupon the bell-
shaped member 95 is retracted so as to rélease

‘the now tapered cork, which drops down to

the chute 110. The member 95-18-swung out.
of alinement with the spindle and out of the

- path of the die on its succeeding punching
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stroke.

The complete operatlon of the nmchme may
be summarized briefly as follows:

The machine operator places the strip of
cork material on the work-table 100, with the
die 14 in its retracted position. Yith the
pulleys 16 and 45 rotating, the die 14 is moved
forward and punches a blank from:the strip
3. The-die 14, with a blank contained there-
in, 1s retracted, the inner end face of the
blank encountering the end of the'spindle 20,
whereupon the blank is ejected from the die,
During this ejection of the blank from the
die, the member 95 is moved into aline-
ment. with the spindle and is then moved
toward the spindle so as to-clamp the-blank
therebetween, one face of the ‘blank be-
ing supported by the prongs 22 of the
spmdle 20, and the other face supported
by the swiveled bell- shaped  member 95.
When the blank has been completely eject-
ed, it is supported on both faces and is be-
ing rotated by the die spindle, the die 14
1'est1no' in the retracted position shown in

'qure 1. The rotating disk skiving knife 14

is moved into enm«ement with the rotating
blank, tapers it into the desired form, and:is
retracted. After the tapering of the blank,
the bell-shaped member is’ retmcted ‘releas-
ing the finished stopper, and is swuntr out of
alinement with the spindle to allow: the suc-
ceeding punching stroke of the die to take
place; “the entire tapered stopper forming

operation taking place during one- revolu.

tion of the shaft 42. The oper ator now moves
the strip 8 forward and the entire cycle of
operations is repeated in'sequence by the varl-
ous mechanisms of the machine. :
When a different sized stopper is desired
to be produced, a correspondingly sized die

may be secured to the die carrying member 12, -

or if integral, another die carrying member
19 with a die of the desired size substituted,
and the table and the various adjusting means

3

in‘the skiving mechanism made to conform to .

the different sued stopper.

-~ Tt 18, of course, understood: that while the
descl 1pt1on of this invention has been con-
fined to what is now believed to be the pre-
ferred embodiment thereof, as illustrated in
the drawings, this invention is susceptible of
various modifications and- changes which are
within the spirit of the mvcntlon without de-
parting from the Qr'opc of thL appended
claims:

\Vhat I claim is:

A machine of the class dtb(ll'lb(,d com- -

pnsmo a punchmo “tube, means for 1otat1n0
and reciprocating said tube, a blank eJectox
spindle rotated by said tube and disposed
within said tube for engaging one face of the
blank, means: mov able into posmon to en-

oage the otherface of the blank and to per--

mit its rotation by said spindle, and means
for finishing the blank as it is being held and
rotated.

©2. A machine of thc class desexmcd com-
prising ‘a blank punching die; means for ro-
tating and reciprocating said die, a blank
e]ectmo spindle disposed within and engag-
mg one face of the blank as it is being e]ccted
and nieans movable into position to engage
the other face of the blank during its e] ectlon,
and means for tapering -said blank while it

- is so engaged on both its faces.

3. A machine of the class described, com-
prising a-die for punching cylindrical blanks,
means for rotating and reciprocating said die,
means for ejecting. a blank from the die dis-
posed within and rotating together with sajd
die for engaging one facc of the blank and
for 10t‘Lt1n<r it after ejection, a swiveled mem-
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ber movable into alinement and engagement

with the other face of the blank, and means
for tapering said blank into a finished stopper

during such rotation.

4. Tn a machine of the class described, a
blank punching die, mechanism for l'ecelvmo

a blank from said die comprising rotatable -

members adapted to engage both faces of a
punched biank and ﬁm°hm ¢ mechanism com-
prising a votatable disk 'L.Nmo knife, means
for reciprocating said skiving Tenife to bring
it into cutting engagement with said blank as
it is being held and means to adjust said
finishing mechumsm for different sized
blanks comprising means for changing the
limits of reciprocation of said skwmo lenife.

5. In a machine of the class desembed a

blank punching die, mechanism for recelvm

& blank: from said (he, comprising rotwt%ble
members adapted to engage both faces of a
punched blank, and finishing “mechanism
comprising & rotatable disk’ sklvmo knife,
means for reciprocating said sklvmo knite
to bring it into cuttm(r ongmrement Wlth said
blank as it is being held and means to adjust
said finishing mechanism for different sized
blanks -comprising means for adjusting the

110
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angle of engagement of the knife with the.

blank to vary the taper of the finished prod-
uct, means for chanceing the limits of recipro-
cation of said skiving knife, and means for
varying the axis of rotation of said skiving
kmife transversely to the axis of rotation of
the blank. ‘

6. A machine of the class described com-
prising a blank punching die, means for re-
ciprocating said die into and out of punch-
ing position, a spindle within said die’ act-
ing to eject the blank during the retracting
stroke, means for rotating said spindle, a
rotatable member rocking ‘into -alinement
with the spindle and moving toward said
spindle to clamp the ejected blank therebe-

tween, thus permitting its rotation by said

spindle, and after a period moving from said
spindle and rocking out of alinement there-
with  to permit the - succeeding punching
stroke, and means for finishing said ‘blank
while 1t ig held clamped and rotated.

7. A machine of the class described, com-
prising a tubular blank punching die, means
for rotating said die, means for reciprocating
said die into and out of punching position,
a spindle within said die and rotated thereby
acting to eject the blank during the retract-
ing stroke, a rotatable member rocking into
alinement. with the spindle and moving to-

ward said spindle to clamp the ejected blank

therebetween thus permitting its rotation by
said spindle; and after a period moving from
said spindle and rocking out of alinement
therewith to permit the succeeding punching
stroke, and means reciprocating into engage-
ment with said blank for tapering said blank
while it is held clamped-and rotated.

8. A machine of the class described, com-
prising a blank punching die, means for re-
ciprocating said die into and out of punch-
ing position, a spindle within said die acting
to eject the blank during the retracting
stroke of the die, means for rotating said
spindle, a rotatable member, means for mov-
ing said member into alinement-with the
spindle and then toward said spindle to
clamp the ejected blank therebetween and
thus to effect rotation of said blank by said
spindle and after a period moving said mem-
ber away from said spindle and then out of
alinement therewith to permit the succeeding
punching stroke of the die, and means for
finishing said blank while it is held clamped
and rotated, said means comprising a skiving
knife and means for reciprocating said knife
into cutting engagement with said blank and
then out of cutting engagement before said
blank is released. » ,

9. A machine of the class described; com-
prising a tubular blank punching die, means

“for rotating said die, means for reciprocat-

ing said die into and out of punching posi-
tion, a spindle within said die and rotated
thereby acting to eject the blank during the

‘signature.
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1'ét1'acting stroke of the die, a rotatable mem-

ber, means for moving said member into

alinement with the spindle and then toward
said spindle to clamp the ejected blank there-
between and thus to effect rotation of said
blank by said spindle and after a period

moving said member away from said spindle-

and then out of alinement therewith to per-
mit. the succeeding punching stroke of the

die, and means for finishing said blank while 1

it is held clamped and rotated, said means
comprising a. rvotary disk skiving knife,
means for rotating said knife, and means
for reciprocating -said knife into cutting en-
gagement with said blank and then out of
cutting engagement before said blank is re-
leased. _— :

©10. A machine of the class described, com-
prising a blank punching die, means for re-
ciprocating said die into and out of punch-
ing position, a spindle within said die acting
to eject said blank during the retracting
stroke of the die, means for rotating said
spindle, a rotatable member, means for mov-
ing said member into alinement with the
spindle and  then toward said spindle . to

clamp the ejected blank therebetween and’

thus to effect rotation of said blank by said
spindle, and after a period moving said mem-
ber away from said spindle and then out of
alinement therewith to permit the succeed-
ing punching stroke of the die, and means for
finishing said blank while it is held clamped
and rotated, said means comprising a ro-
tary disk skiving knife reciprocable into and
out .of cutting engagement with said blank
and arranged to engage said blank at an
angle to impart a taper thereto, means for
rotating said knife, and means for recipro-
cating said knife while it is rotating into
cutting engagement with said blank, and then
out of cutting engagement before said blank
is released. ‘ )

11. A machine of the class described, com-
prising a blank punching die, means for re-
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ciprocating said die into and out of punch-

ing position, a spindle within said die acting
to eject the blank during the retracting stroke
of the die, means for rotating said spindle, a
rotatable member, means for rocking said
member into alinement with the spindle and

then moving it toward said spindle to clamp

the ejected blank therebetween and thus to
effect its rotation by said spindle, and after

a period moving said member from said

blank and rocking it out of alinement there-
with to permit the succeeding punching
stroke of the die, skiving means moving into
cutting engagement with said blank while it
is held clamped and rotated, and means hold-

ingsaid retatablememberagainst rocking mo- .

tion while said blank is being rotated and cut.
In testimony whereof I have affixed my

' ANDREW S. GREENE. |
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