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Application filed October 14, 1896,

To all whom it may concern: .

Beitknown thatl, MICHAELJ. STARK,a citi-
zen of the United States, and a resident of
Buffalo, in the county of Erie and State of New
York, have invented certain new and useful
Improvements in Machines for Grooving the
Edges of the Tops and Bottoms of Round Me-
tallic Cans; and I do hereby declare that the
following description of my said invention,
taken in connection with the accompanying
sheets of drawings, forms a full, clear, and
exact specification, which will enable others
skilled in the art to which it appertains to
make and use the same.

This invention has general reference to im-
provements in machines for producing the
groove in the edges of tops and bottoms of
round metallic cans whereby the said can
may be opened by striking upon the top or
bottom thereof; and it is especially designed
to produce the groove described and claimed
in the Letters Patent of the United States
granted to F. N. Russell on the 2d day of
April, 1895, No. 536,970, in a thorough and
efficient manner.

In the drawings already referred to, which
serve to illustrate my said invention more
fully and form a part of the present specifi-
cation, Figure 1 is a side elevation of my im-
proved can-grooving machine. Fig. 2 is a
similar view of the swinging frame carrying
the cutter by means of which the said groove
is produced. Fig. 3is a plan of the same.
Fig. 4 is a sectional plan in line x & of Fig.
1, and Fig. 5 is awertical sectional elevation
of the yielding holder for the can. Fig. 6 is
a sectional plan of the cam mechanism drawn
on a larger scale. Tig. 7is a front elevation
of the U-shaped plate within which the swing-
ing arm is journaled. Fig. 8is a plan of the
same, and Fig. 9 is a sectional elevation of
the arm J with its stud and roller.

Like parts are designated by correspondin g
letters of reference in all the figures.

This machine consists, essentially, of a
strong standard or column of either rectan-
gular or T-shaped cross-section, terminating
at its lower end in a large and ample base-
plate A’ and having its upper end turned at
right angles to form a bearing o for the up-

per end of the spindle B, a second bearing b,
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projecting from said column A a suitable dis-
tance below the bearing «, being provided to

. Properly support said spindle B at two points

or places.

About midway between the two bearings a
b the column A has a bearing ¢; within which
revolves-a shaft C, carrying at its outer end
a pulley or pulleys D and on its inner end a
bevel-pinion D', engaging -a bevel-wheel D",
placed upon the spindle B, as clearly illus-
trated in Fig. 1.

From the bearing b of the column A pro-
jects a bearing d, which is arranged to re-
ceive a vertical shaft E, carrying at its upper
end a pinion E', engaging a spur-wheel E”,
fastened to the spindle B below the bevel-

‘wheel D", and on its lower end a pinion e,

which through the intervention of several in-
termediate gear-wheels e’ and ¢’ engages a
pinion f, secured to the lower end of a cutter-
spindle F, as will hereinafter more fully ap-
pear, it being now understood that revolving
the pulley D will cause its motion to be com-
municated to the spindle B and the cutter-
spindle F (in opposite directions at their ad-
jacent sides) through the medium of the
bevel-gearing D' D" and the gear-wheels E' K
and e ¢’ ¢ and the respective shafts C and E.

Upon the face of the column A there is ad-
justably secured a U-shaped plate G, hav-
ing bearings ¢ g’ to receive the journals 7 '
of a swinging frame H. (Shown in detail in
Figs.2and 3.) These journals, as wellas that
portion of the swinging frame connecting
them, are hollow to permit the passage of the
vertical shaft E, which said shaft & fits this
passage (a snug revolving fit) so as to receive
a steady support within these journals at its
lower end. From the tubular portion 5" of
this swinging frame radiate two curved arms
H' H", carrying on their outer ends a tubular
sleeve 7', within which the cutter-spindle I
revolves,said sleeve being longitudinally slot-
ted and provided with clamping-serews H'"”,
passing through lugs 7% on the sleeve A'", as
plainly depicted in Figs. 2 and 3, to enable
the sleeve being contracted, and thereby to
snugly embrace the cutter-spindle F without,
however, preventing it from revolving in the
sleeve. The lower arm H" of this swinging
frame is Z-shaped, and it has two studs 77,
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‘the former to receive the intermediate gear-

wheel ¢ and the latter to receive the inter-
mediate gear-wheel ¢’. (Shown in Fig. 1.)
Opposite the arm I’ of the swinging frame I

v there is a further arm J, carrying a verti-
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cally-adjustable stud %, held in position by a

set-screw &' and receiving at its lower end a .

hardened roller J'. This swinging arm I is
vertically adjustable on the column A by
means of set or adjusting screws ¢ ¢/, bearing
upon the U-shaped plate G, heretofore men-
tioned, to enable the cutter U on the cutter-
spindle F to be brought into proper vertical
position relative to the edge of the top or bet-
tom of the can I to be operated upon when in
proper position in the machine.

Through the column A, about midway of
its height, is passed a screw-threaded stud K,
upon which is located a cam mechanism by
means of which the swinging frame H is ma-
nipulated and which consists, as shown in
Fig. 4, of a sleeve K’, having at one end an
arm or lever L and on its opposite end a han-
dle-bar L’. This sleeve revolves upon the
stud K, and it carries upon its outer surface
a cam L, so designed as to engage in its Z-
shaped groove [ the roller J', already referred
to, and thereby to move the arm J away from
and toward the column A, and consequently
the tubular sleeve ' with its spindle and
cutter in the opposite directions. The Z-
shaped groove in the cam permits of a posi-
tive movement of the swinging arm I, but
in order to enable adjustment being madeso
that the cutter may be brought nearer to or
farther away from the can I the stud K is
rendered adjustable by means of an adjust-
ing-nut 1", properly arranged in the body of
the column A, so that by revolving said nut
in one direction or the other the stud is moved
farther out of or toward the column A, and
thereby carries with it the sleeve K', the cam,
and all the mechanism connected with itin a
manner readily comprehended. A set-serew
U, bearing upon the stud K within a groove
U" in said stud, prevents the latter from re-
volving, and when tightly screwed up retains
the stud in a fixed position. :

"The cam L’ is either formed in one piece or
made of separate pieces, the details of which
are shown in Figs. 4 and 6, and it consists of
a body portion M, secured upon the stud K
by a set-serew m, and having on one end a
projecting flange the inner face of which
forms one part of the roller-groove ! and a
collar m upon said body portion having its
inner face formed to correspond with the in-
ner face of the flange of the body portion.
This collar is secured upon the body portion
by a set-secrew m/, but may be moved toward
the flange of the body portion by an adjust-
ing-nut m'" on the end of the screw-threaded
body portion of the cam and thereby contract
the width of the groove [ to compensate for
wear, it being understood that the groove to
be produced in the edge of the top or bottom
of the can is of such a nature that the nutmost

accuracy and most positive action of all the
parts of the mechanism are required to pre-
vent the cutter from more than just cutting
through the edge of the top or bottom of the
can without touching the body thereof.
Upon the lower end of the main spindle 3
is placed a chuck N, which embraces the top
or bottom of the can I, it being immaterial
whether the edge of thetop or of the bottom of
the can is grooved for producing the opening
effect, and thereby revolving the same with
the spindle. To bring this can into proper
position, I locate uponthe face of the column
A a tail-stock O, held to the column by a bolt
0, said tail-stock carrying a spindle P the up-
per end of which is provided with a holder
Q, engaging the lower end of the can I and
holding it tightly to the revolving chuck N.
From the lower side of this tail-stock project
lugs O', within which is pivoted a lever R,
upon one end of which bears the lower end
of the tail-stock spindle P, while the other
end of the lever R is formed into the shape
of a segment of a circle R', having its center
in the pivotal bolt p of a bell-crank S, which
is journaled within a slotted arm p’, project-
ing from the said tail-stock O. One arm of
this bell-crank connects with the arm L of
the cam-sleeve K' by a connecting-rod T, con-
structed with means whereby it may be

lengthened and shortened, as hereinafter to

be described.

The cutter U is removably placed upon the
upper end of the cutter-spindle between two
washers » «', and fastened by a nut u”, as
clearlyshowninFig. 2. Thiscutterisshaped
with teeth to correspond with the shape of
the groove to be produced, though in experi-
menting I have found that a perfectly smooth
disk will push a groove into the edge of the
can, but will not operate as satisfactorily as
a cutter with teeth, as stated.

. To operate this machine, it is assumed that
the pulley D is revolved at a suitable speed,
which will set all the mechanism revolving
the can and the cutter into action. Thehan-
dle-bar L' is lifted up, thereby moving the
cutter on the end of the swinging arm away
from the chuek N, moving the bell-crank 8
so that its arm 8’ is disengaged from the lever
R/, and allowing thelatter to rise, and thereby
its opposite end to drop, and with it the tail-
stock spindle P and its holder Q, the weight
of this holder and the tail-stock spindle being
sufficient to depress the arm R and to cause
the arm R’ to rise, assisted by a spring, (not
shown,) if necessary, in this action. In this
position the can I is placed upon the holder
Qand then the handle-bar L’ depressed. This
will first of all cause the arm R’ to be de-
pressed by the arm §' striking the projection
7 on said arm R’ and to lift the can Iupward
into the chuck N and thereby to cause the can
to be revolved. A further depression of the
handle-bar L' holds this lever R securely in
its described position by the bell-crank arm
§' by reason of its now moving over the seg-
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mental portion of this lever, while the cam
L' has, with its groove, arrived at the point
«, where this groove has an inclined portion
which causes the swinging frame to move with
the cutter toward the can and thereby to pro-
duce the groove in the edge of the top or bot-
tom thereof, the position of all the parts of
the machine at this moment being shown in
the drawings. A few revolutions of the can
and cutterare sufficient to produce the groove
mentioned, when thelifting of the handle-bar
causes, first, the cutter to recede from the can
and then the holder to drop and release the
can, which may now be removed by the op-
erator and the operations proceeded with on
the next can, an expert operator being read-
ily able to handle and groove five thousand
cans and more in a day of ten hours’ working
time. )

In cans as commercially obtainable there
is a slight variation in the height of the bod y
which in this machine must be compensated
for, since if the machine is adjusted to prop-
erly hold the highest can a slightly shorter
can would not be pushed into the chuck suf-
ficiently to revolve it. To make up for this
variation, I make the holdér Q yielding in
the following manner: The tail-spindle P is
formed with a head P, as shown in Fig. 5,
and the holder Qis screw-threaded at its lower
end and fitted with a cup-shaped nut P,
through which the smaller part of the tail.
spindle P passes. A spiral spring or elastic
cushion P""is placed into the bore of the holder
Q and Dears upon the head P’ to push the
holder upward. The upward movement of
the tail-stock spindle is so adjusted that in its
normal movement the distance between the
chuck N and holder Q is slightly less than the
height of the can, so that when the latter is
placed in position this elastic medium will be
compressed, and thus act upon the can with a
force due to said compression.

I have already mentioned that the distance
which the cutter moves toward and from the
can is fixed by the shape of the cam, but that
adjustment of this distance relative to the
center of revolution of the can may be varied
by adjustment of the stud upon which the cam
moves. In the present instance this adjust-
ability of the stad is sufficient to compensate
for wear or difference in diameter of the cut-
ters and to enable cans of different diameters
to be operated upon, it being understood that
each diameter of can requires its own chueck
and holder, while a difference in height of the
bodies is compensated for by changing the po-
sition of the tail-stock with its appurtenances
and by lengthening or shortening the con-
necting-rod T to suit the circumstances. For
this purpose I construct the connecting-rod,
as shown in Fig. 1, of a rod having centrally
an angular portion for the application of
wrench and having both its ends threaded
with a serew-thread (one a right and the other
a left thread) and screw this rod into two sin-
gle eyes ¢’ ', the sockets of which are corre-

spondingly screw-threaded. A turnbuckle of
the usual and well-known construction may
be substituted for this adjusting device of the
connecting-rod without departing from my
invention.

This machine is what I term ‘“semiauto-
matie,” that is to say, the machine requires
an operator to place the cans in position and
to manipulate a lever to cause the operating
parts to perform their functions, and I have
for the present confined the mechanism to a
semiautomatic one to enable the operator to
see each groove as he or she handles the can
and ascertain that the groove produced is as
near right as such a machine can produce
them.

Having thus fully described my invention,
I claim as new and desire to secure to me by
Letters Patent of the United States—

1. In amachine foroperating upon metallic
cans while revolving, the combination, with
a suitable standard or column, of means for
revolving the can, suitable means for revolv-
ing the cutter, the cutter mounted in a mov-
ing frame,cam mechanism for moving thesaid
frame,and asuitable clamping device for hold-
ing and releasing the can, as and for the ob-
ject set forth. :

2. In a can-grooving machine of the kind
described, asuitable standard, mechanism for
clamping and for revolving the can, a swing-
ing frame carrying a revoluble cutter, means
for positively moving the swinging frame a
predetermined distance and means for vary-
ing the distance of the cutter from the center
of revolution of the can, as described.

3. In a can-grooving machine of the kind
described, asuitable standard, mechanism for
clamping and revolving the can, a revolving
cutter, means for moving the cutter toward
and from the can, and further means for ver-

tically adjusting the position of the cutter, as

and for the purpose set forth.

4. In a can-grooving machine of the kind
deseribed, a suitable standard having bear-
ings as described, mechanism for revolving
the can, a pivoted frame carrying a cutter,
means for revolving this cutter from the
mechanism revolving the can,cam mechanism
actuated by a handle-bar to partly revolve the
cutter-frame upon’its pivots, and means for
raising and lowering the can-holding mech-
anism, as and for the purpose stated,

5. In a can-grooving machine of the kind
described, the combination, with a suitable
standard having a' spindle provided with
means for revolving it and with means for
chucking the can, of a revolving cutter
mounted upon a spindle within a swinging
frame and driven by a shaft passing centrally
through the pivots of the swinging frame, and
suitable means for partly revolving said frame
a predetermined distance, as and for the ob-
ject set forth.

6. In a machine for grooving cans as de-
scribed, the combination with a suitable
standard havingarevolving spindle provided
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with a chuck, holding mechanism to force the
can into the chuck and hold same there while
being acted upon, a pivoted frame carrying
a spindle provided with a cutter, mechanism
for revolving said cutter simultaneously with
the can, and means substantially as described
for oscillating the cutter-frame simultane-
ously with the mechanism for clamping the
can, as described.

7. In a machine for grooving cans as de-
seribed, the combination,with suitable mech-
anism for chucking and revolving the can, of
a U-shaped plate having bearings as de-
seribed, a swinging cutter-frame journaled
in said bearings, and suitable means for ele-
vating and lowering said plate, as stated.

8. In a machine for grooving cans as de-
seribed, the combination with suitable mech-
anism for revolving the can, of suitable mech-
anism for clamping and releasing the can,
consisting of a lever pivoted to the tail-stock
of the machine, a revoluble spindle resting
upon one end of said lever and carrying a
holder for the can, a bell-crank bearing with
one arm upon the curved portion of said le-
ver and connected with the other arm with a
handle-bar and suitable connecting mechan-
ism, as stated. »

9. In a machine for operating upon cans
whilerevolving, the combination,with a suit-
able standard, of mechanism for actuating
the swinging frame and adjusting the same
relative to the position of the cutter and the
center of revolution of the can, consisting of a
stud screw-threaded at one end, a revoluble
nub upon said stud located in a slotted aper-
ture in said standard, a sleeve upon said stud,

an arm on said swinging frame and a roller
revolving upon a stud on said arm within the
groove of said cam, as set forth.

10. In a machine for grooving cans as de-
scribed, an adjustable cam for the swinging
frame, consisting of a stud, asleeveupon said
stud a body portion upon saidsleeveand hav-
ing a cam-shaped shoulder, a collar upon said
body portion having in its face a counterpart
of the cam to form in conjunction with the
cam-shaped shoulder on the body portion the
cam-groove proper, and an adjusting-nut
upon said body portion, as and for the object
stated.

11. In a machine for grooving cans, the
mechanism for enabling cans of different
length being admitted in the machine, con-
sisting of a revolving chuck, a vertically-ad-
justable tail-stock carrying the tail-stock
spindle, a holder on said tail-stock spindle,

lngs projecting from the lower face of the

tail-stock, a lever pivoted in said lugs, a
slotted arm projecting from the back of the
tail-stock, a bell-crank pivoted in said arm,
one arm of said bell-crank acting upon a
curved portion of said lever as described, a
connecting-rod connecting with one end with
the other arm of the bell-crank and with the
other end with suitable operating mechanism,
as and for the object set forth.

In testimony that I claim the foregoing as
my invention I have hereunto set my hand in
the presence of two subscribing witnesses.

MICHAEL J. STARK.

Attest:

MICHAEL J. STARK, Jr.,
Wu. O. STARK.
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