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To all whom z,t QY CONCETTL:

Be it known that I, FRANK M. LEAVITT a,_

citizen of the United S‘nates ,residing in Brook—-
lyn, in the eounty of Kmﬂ's and State of New

Impr ovemente in Machines for Working Sheet
Metal, of which the following is a spemﬁea-
tion.

This 1nvent1on pmVldes a machine for use

to in the manufacture of sheet-metal covers,
caps, cups, dc., being adapted to act upon

the metal blank aftel it has already Dbeen

drawn into cup form in order to perform any

desired operations upon the upturned portion
15 or rim thereof, such.as beading, erimping,
screw-thr eadmn embossing, tnmmmg, seam-
ing, flanging, &e. One of the important uses
of such a machine is for embossing the screw-
threads on the tops or caps of Mason fruit-

20 jJars and such like articles. In the accom-
panying drawings, however, I have shown it
as adapted for the bea,dmﬂ' of sheet-metal

*can-covers or shallow boxes
Iigure 1 of the drawings is a perspective

25 view, on a reduced seale, of the entire ma-

chme Fig. 2 is'a side elevation of the ma-

chine, the delwery—ehutebemo‘ omitted. Fig.

3 1s an oblique elevation in the direction of

the arrows 3 in Figs. 1 and 2. Fig. 3* is a

3o fragmient of Iig. 3, showing the parts in a
different position. Figs. 4 .;md o are oblique
elevations, partly in seetmn looking in the
direction of arrows 4 in Flﬂ‘S 1 and 2 these
two views showing the par ts in differ ent Po-

35 sitions. FHig. 61is a section taken in the plane

of the line 6 6 in Fig. 2 and looking in the
‘direction of the arrow. Fig.7is a flaO*1nen--

tary vertical mid-section.
I will proceed to describe the pr eferrud con-

40 struction of this machine as it is shown in

the drawings, remarking that the mechanical
details may be greatly varied.

On a suitable base or pedestal A is mount-.

ed the main frame A, which forms bearings
45 tor the working par ts. Power is apphed by
means of fast and loose pulleys a a’' to a

power-shaft B, which, by means of miter-

gears 0, commumcates motion to a counter-
Shaft O on the outer end of which is fixed g
50 pinion ¢. - This pinion meshes with a large

- gear- wheel D, fixed on a main shaft E. Par-—_

al]el Wlth thlb shaft are the two die-spindles
I and G, carrying the respective rotary dies
- f and g. The spindle F has fixed bearings in

 themain frame A. Thespindle Ghasbearings
5 York, have invented eer‘ram new and useful |

in a vibratory frame H, (shown sepawbtely in

Fig. 7,) which swings around the axis of the
Shaft K , being prefelably constructed to turn.

upon a fixed bushing d, within which the
shaft E turns. Both qpmdles F and G are
driven from the gear-wheel D, but in con-

55
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trary dlrectlons "The wheel D drives an .

idler-pinion €', turning on a fixed stud e,
‘which in turn dllves a pinion ' on the spin-

dle F. The gear D meshes directly with a
pinion ¢', fixed on the spindle G. |
For moving the dies f and ¢ toward and

might be movable, yet.in the construction
shown I have made the die g alone move, be-
ing mounted on the spindle G, which, as de-
seubed 1s carried by the swmfr-ﬁame H.
For swinging this frame I have prowded 3!
cam I, whleh for compactness is made inte-

oral W1th the gear D, being in the form of a

groove onthe uudel 31de of th1s gear, as shown
in Fig. 5, the outlines of the groove being
shown in dotted lines-at I in FIO‘S 3 and b

In this groove works a roller <, Flﬂ's 5and 6,
(shown in dotted linesin Fig. 3 ) which iscar-
ried on an arm or lever J fulcrumed on a

stud 7, fixed.in the main frame and having
1ts outer end connected by a link A to the
swing-frame H. In order to adjust the ex-
tent to which the spindles G and F approach,
I provide the lever J with an adjustable block
k, to which the link % is pivoted, this block
bemﬂ' held to the lever by a set-screw %', pass-
ing throuﬂ'h a slot in the block, an adjust-

Ing-screw k bemg provided for setting up.

the block. By means of the cam I and in-
termediary parts the spindle G is caused to
approach and recede from the spindle F once

1n each revolution of the tfear-wheel D and .

main shaft E, the cam bemﬂ' so shaped that
the spindle G shall remain in its position of

closest approach to the spindle ¥ during a

period of at least one revolution of the spin-
dles, which both revolve at the same speed.
1 w111 now describe how the blanks are fed
to the dies. I provide an inclined feeding
troun*h or chuteL of any | smtable lenwth one

from each other, although either or both
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“wherein this finger 1is mounted as an arm

can act.

9 | 604,057

side wall I thereof being adjustable to fit the |

width of the blanks to befed. These blanks
are simply shallow cups of sheet metal, the
rims of which are to be beaded, screw-
threaded, or otherwise embossed. 'These
blanks are fed by hand into the trough L
with their rims turned upwardly, and they

slide down the trough by their own weight.-

The blanks are designated x « in the draw-
ings. Thelowermostblankfalls into the hol-
low of a feeder or feeding-arm M, as shown
in Fig. 3, whilethe next one above it iscaught
by a stop -finger P, as shown in the same ﬁn'-
ure, this finger bemﬂ at this instant in the
position shown in I‘lﬂ' 4. The feed-arm M
1Is mounted on an oseillatory shaft m and
swings from the position shown in Fig. 3 to
that shown in Fig. 3%, thereby moving the
blank to a position nearly in line with the
die f, over which it is to be thrust. I will call
this die the ‘‘ master-die” and the other the
‘“‘ counter-die.” The arm M is vibrated by a

cam N on the main shaft E, this cam being

for the sake of compactness constructed in
one piece with the gear D, a cam-groove be-
ing formed in the upper part of this gear, as
shown in the section Fig. 5. The roller n,
which works in this groove, is carried on the
end of an arm M/', fixed on one end of the
shaft m, the feed-arm M being fixed on the
other end thereof.

The arm M has, in addition to the hollow by
which the blank is received and fed, a raised
extension m’, which in this position closes the
bottom of the trough, as shown in Fig. 3*. As
the lever swings to this position the finger P
is raised, thereby permitting the blanks to

slide down until the lowermost one strikes

the extension m/, as shown in Kig. 3. As the
arm M swings back toits first position the fin-
ger P drops again into engagement with the
blanks, so that as the lowermost one talls into

the hollow of the feed-arm the next one falls

only until its rim is arrested by the finger .
The movementsof the finger may be variously
accomplished; but I prefer the means shown,
fixed
on an oscillating shaft P’, hung in suitable

bearings and having on its lower end an arm

P?, the end of which is bent, as shown in Ifigs.
4 and 5, so as to constitute a cam, which 1s

acted upon by a pin p, carried on the arm M,
'so that as the arm M moves to the right its

pin lifts the arm P?and thereby oscillates the
shaft, so as to lift the finger P, and on the
return movement of the arm M the shaft P’
and its finger and arm are returned by the
tension of aspring p’. To prevent accidental

displacement of the blanks, a plate [’ is fas-

tened over the upper side of the trough near
its lower end, as shown in Figs. 8 and 3%, this
plate having a slot within which the finger P
The finger P may be mounted to be
adjusted up or down to suit different-sized
blanks in case there should be such a diver-
sity in the diameters of the blanks acted upon
as to necessitate such adjustment.

‘both may be bored out in line.

The blank having been fed from the trough
L into approximate alinement with the mas-
ter-die, as described, it then becomes neces-
sary to push it onto the master-die. Ifor this
purpose I provide a feeding disk or pad Q.
This pad is in effect a plunger, which when
retracted stands in the position shown in Ifig.
4, and in this position the arm M carries the
blank across its face and into coincidence
with it,-and thereupon the pad quickly rises
to the position shown in Fig. 5, thereby push-
ing the blank onto the master-die f, where-
upon the counter-die g moves against the
blank until it is erimped, beaded, or other-
wise embossed between the two dies while be-
ing firmly held against the master-die by the
pad Q, as shown 1n Fig. 5. FKor this purpose
it is preferable that the pad Q should revolve
with the master-die and blank. To this end
it is rotatively mounted on the reciprocating
stem or plunger @', which carries it, the pad
being formed with an extended hub or sleeve
embracing the cylindrical plunger, and the
latter being fitted with a hardened end hav-
ing a groove or ball-race for receiving a circle
of balls q, in order to constitute an “antifric-
tion ball-bearing adapted to permit the pad
to turn easily while under the pressure with
which it holds the blank against the die. T'he
plunger Q' slides freely through a bushing in

the frame A and is reciprocated by means of

a cam R, which revolves at the same speed
as the main shaft E, so as to preserve syn-
chronous relation with the cam 1. The pro-
jecting end of the plunger 1 is forked or other-
wise constructed to form a guide and carries
a cam-rollerr, which works in the cam-groove.
The cam R is fixed on a shaft having beal ings
in the main frame A and which is d1wen by
any suitable gearing from the shaft E, the
simplest arrangement being by means of two
skew bevel or miter gears s s'. The axis of
the pad Q is arr a,nﬂ‘ed preferably slightly ec-
centric¢ to that of the die f in order that the
pad may be concentric with the blank, which
necessarily is larger than the die in ordel that;
it may be dlSCh&I ﬂ‘ed therefrom. This eccen-
tric position 1of the pad 18 prefel ably effected
by mounting the plunger Q' to slide in an ec-
centric bushing £, which is seated in a socket
in the main frame A concentric with the axis
of the spindle F, so-that the bearings for
Preferably
the pad Q, when retraeted, sets flush into the
recess in a disk u, which is fastened to the
frame, preferably by being formed with a
neck or bushing which is seated within the
bore of the frame, and it is within this bush-
ing that the eccentric bushing ¢ is placed.

" Themain frame A of the machine is mount-
ed obliquely upon the standard A'in the man-
ner best shown in Fig. 1, so that the trough
L is pitched at a proper slope for holding the

‘blanks and eausing them to slide down to the

feed and so that the axes of the die-spindles
stand obliquely in order that the blank has

| to be elevated in pushing it onto the master-
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die, and hence when the dies separate and |

the pad Q retracts the weight of the blank
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‘projection y on the other.

will cause it to drop off from the master-die,

following the pad Qin its oblique downwa,rd.
movement until freed from the die, where--

upon 1t will slide off obliquely and be caught

in an inclined trough or discharge- dmte v,

out of the ma,ehme

work from the master-die in case it shall stick
thereon, I provide a push-out pin or plunger

S, eonmstmﬁ* of a pin sliding in a recess cen-.
trally bor ed ontin the spmdle I, with a spiral
spring w coiled around it and pressing it out-:
-ward and with a stop for limiting 1ts outward

movement, consisting of a collar w', shrunk

orotherwise fixed upon the head of the pusher-
pin and having an outward .flange engaged
by an inward ﬂa,nﬂ-*e for med in the die fyas

shown in Fig. 4.

beading.
purposes, such as screw-threading, crimpin
corrugating, embossing, and the like, as such
dies are well known.in the art and form no
part of my invention. To change the dies,

it 1s only necessary to unscrew or othermsef
7 and screw on or attach in’
‘their places other dies eounterparts of them,
except.for the change in the shape of their
working faces according to the kind of work.
For.
trimming the blanks as they come from the
drawing-press the dies will be the usual ro-

detach the dies g

that they are to perform on the blank..

tary trimming dies or shears.

ing that wear may occur in the bearings of
the frame H, I may provide a pair of mter-
engaging gmdmg jaws or plates T TV,

shown best in Figs. 4 and 5.

spindle G, and the one guide has a noteh or
socket with parallel 51des in which works a
These guiding-
plates may, however, be modified in eonstrue-—
tion or be entirely omltted being required

only where great accuracy in en waﬂ*ement of
of the dies is demanded.

It must not be inferred from the pmtwu-

| larity of detail with which I have described

my invention that it is necessarily limited to
the detailed construction set forth as in fact
my invention is susceptible of cenmdemble
modification without departing from 1its es-
sential features.
either of the dies may be movable toward or
from the other, it being only essential that
there shall be recipr ocal movement by which

they may approach to grasp the work and re-:
It is preferable, however,

cede to free it.
that the master-die should be on an 1mmov
able axis, as this axis should maintain a fixed
relation to the axis of the pad.

_Theseare fas-_
‘tened, respectively, upon the main frame
above the bearing for the spindle F and upon
the swing-frame H above the bearing for the -

‘ eammechanisms for

It will be understood that

It is obvious |

that a very d1ﬂfel ent arrangement of the me-

‘chaniceal parts might be adopted it not being.

essential,for example that the gear D and the
cams N and I should all be made in one piece.

The mechanical movements which I have

shown for communicating motion to the dif-

, { ferent parts are believed to be. those best
~-(shown only in Fig. 1,) by which it is directed

adapted to the purpose; but they may be sub-

| | stituted, if desired, by any other suitable me-
To facilitate the expulsion of the finished

chanicalmovements. The feederM need not
be an arm swinging around a pivotal axis, but
may be any suitable part having a lateral
movementand adapted tocarry thelowermost
blank sidewise out of the troughintoposition

to be thrust upon the master-die. The finger P

might be omitted, although its use is prefer-
able. If an automatically-fed machineis not
desired, the entire blank-feed mechanism
might be omitted and the blanks be fed by
hand onto the pad Q, being arrested“byﬁ any

{ sultable stop or gage.
- The dies f g shown i in the drawings are fm |

I have not shown dies for other

It s appmrent that mj% invention may be
applied in connection with any machine for

tary dles

I claim as my mventlon the followmﬂ*-de-f

fined novel features, substantially as herein-
before specified, namely -
1. The combination of a Supportlng fra,me

adapted to rest on a horizontal support and .

formed with iIneclined spindle- bearings, in-
clined spindles in said bearings, reciprocal

rotary dies on the lower ends of said spindles,.

Inclined mechanism mounted on said frame

for automatically feeding the blank by an

: - | oblique upward movement onto one of said
In order to insure that the dies shall come

together in exact coincidence notwithstand-

dies, and automatic mechanism for subse-
quently moving the dies together to act on
the blank, and then separating them to re-

charged by gmwty

2. The combination of a 5t&t10nary support-_ |
"TICO

ing-frame- having non-rotative spindle-bear-
ing gs, rotary spindlesin said bearings carrying

reciprocal rotary dies on their lower ends, a
pad beneath the master-die, adapted to feed |
the blank’'onto the latter, and to hold it there-

onduring the operation, a,nd positively-acting

ary pad, and finally separating the dies and

retracting the pad to permit the discharge of

the blank by gravity.

- 3. The cembm&tlon of a supportmﬂ'—frame

having stationary sp_mdle bearings, rotary
spindles F G therein carrying reelploeal dies

/g, apad Q, a reciprocating plunger Q' there-
for, a revolving cam R for reciprocating said-

plun ger with a poswwe movement in both di-
rections, one of said spindles being mounted
to be mavable toward and from the other, a
revolving cam and connecting mechanism f01
so moving it, and driving mecha,msm for said

first advancing said pad,
then moving the dies together to act on the
blank whlle the latter is held by the station-

75
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lease the blank, whereby the latter is dis-
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spindles and cams a&mpted to turn the.cams

coincidently to the effect specified.

4. The eombm&twn of rotary spmdles 1 G‘ |
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carrying reciprocal dies f ¢, a revolving gear

D, pinions on said spindles, one of them mesh-
ing directly with said gear, and an idler-pin-
1on for connecting the other to said gear, a
swing-frame carrying one of said spindlesand
turning on the same axis as said gear D, and
a cam for moving said swing-frame to bring
the spindles and dies toward and from each
other.

5. The combination of rotary spindles I G
carrying reciprocal dies,and provided with
pinions,a gear D driving said pinions,a Swing-
frame H carrying one of said spindles and
turning on the same axis as said gear, a cam
I rotating with said gear, and alever J driven
by said cam and mechanically connected with
sald swing-~frame for communicating the
movement imparted by said cam to move the
dies toward and from each other.

6. The combination of rotary spindles K G
carrying reciprocal dies, and provided with
pinions,a gear D drivingsaid pinions, aswing-
frame H carrying one of said spindles and
turning on the same axis as said gear, a cam
I rotating with said gear, a lever J driven by
said cam, a link h eonnectmﬂ‘ said lever with
the swmﬂ'-fra,me, and an adjustable block %
for varying said connection, whereby to ad-
just the relative approach of the dies.

7. The combination of reciprocal rotary
dies, a pad adapted to feed the blank onto
the master-die, and an automatie feed for the
blanks comprising a trough down which they
may gravitate, and a laterally-reciprocating
feeder at the bottom of said trough havinga

recess adapted to receive one blank at a time,

and movable to carry said blank onto said
pad, and having a lateral extension adapted
when so moved to receive the next gravitat-
ing blank and form a temporary bottom for
the trough until the return movement of said
feeder.

8. The combination of a main supporting-
frame having stationary inclined spindle-
bearings, rotaryspindles in said bearings car-
rying reciprocal rotary dies on their lower
ends, a pad beneath the master-die, movable
obliquely upward in direction approximately
parallel to the axis of said die, to feed the

blank onto said die, and mechanism for feed-

ing the blanksinto position between said pad
and die, comprising an inclined trough down
which the blanks may gravitate, in a plane
approximately perpendicular to the axis of
sald die, and a reciprocating feeder at the
bottom of said trough having a recess to re-
celve the lowermost blank, movable laterally
to deliver it onto said pad, and having means
for preventing the fall of the blanks to the

bottom of the trough until the return move-
ment of the blank, with automatic driving

mechanism for altel nately moving said feedel
and pad to the effect specified.

9. A blank-feed mechanism comprising an
inclined trough L.down which the blanks may
oravitate, a feeder M at the bottom of said
trough having a recess to receive the lower-
most blank, movable laterally to deliver said

‘blank out of the trough, and having an ex-

tension m' to arrest the next blank and hold
it until the return movement, and a finger I
adapted to engage the next to the lowermost
blank and hold it off said feeder, with means
for lifting said finger at each movement of
the feeder to drop the blanks against said ex-
tension.

10. A blank-feed mechanism comprisingan
inclined trough L down which the blanksmay
oravitate, and a feeder M at the bottom ot
said trough having a recess to receive the
lowermost blank, movable laterally to deliver
said blank out of the trough, and having an
extension-m’ to arrest the next blank and
hold it until the return movement, and a fin-
ger P adapted to engage the next to the low-
ermost blank and hold it off said feeder, a
shaft P’ carrying said finger, a cam-arm on
said shaft, and a cam projection on said feeder
adapted 130 coact with said cam-arm to oscil-
late said shaft and lift said finger at each
feed movement of the feeder.

11. The combination of reciprocal rotary
dies, spindles F G carrying them and having
pinions, gear D driving said pinions, feed-
trough L, feeder M formed as a swinging arm
carried on a shaft m, and a cam N turning
with said gear D and mechanically connected
to said feeder-arm for vibrating the same at
intervals, whereby to carry a blank from the
bottom of said trough into alinement with
one of said dies.

12. The combination of rotary spmdles I
G carrying reciprocal dies, means for revolv-
ing them, a fixed frame carrying one spindle,
a swing-frame carrying the other, and guide-

6o

75

80

Q0

95

100

105

plates for insuring accurate coincidence of -

the dies, fixed to said frames adjacent to the
bearings for said spindles, the one formed
with a projection entering a recess in the
other.

In witness whereof I have hereunto signed
my name in the presence of two subscribing
witnesses.

FRANK M. LEAVITT.

Witnesses:
THOMAS . WALLAC:
FRED WHITE.
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