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To all whom Tt mualy conceri:

Be it known that I, IEmiL TYDEN,
of the United States, residing at Hastings, 1n
the county of Barry and State of Michigan,
have invented new and useful Improvements
in Machines for Cutting Blanks Staggering,
of which the following is a specification, ref-
erence being had to the accompanying draw-
ings, forming a part thereot.

The purpose of this invention is to provide
a machine for cutting blanks from sheet
metal or other sheet material in which the
sheets being placed in the machine may be
entirely cut up with the least possible waste
of material, being automatically fed to the
cutting die or dies, and particularly for so
feeding the sheets when the form. of the
blanks to be cut therefrom is such that for
economical use of the material it 1s necessary
to stagger the blanks—that is, to cut the

blanks in one row opposite the intervals be-

tween the blanks in the adjacent rows.

It consists in the mechanisms and combi-
nations of mechanisms and features of con-
struction set out in the claims.

In the drawings, Figure 1 is a plan view of
a-machine embodying this invention. Fig. 2
is a front side elevation of the same. Fig. 3
is a rear side elevation. Fig. 4 1s a partly-
sectional right-hand end elevation with the
die-press and some other parts omitted, cer-
tain parts being broken away and shown in a
section radial to the main carrier-shaft. Fig.
5 is a left-hand end elevation, omitting cer-

tain parts. Fig. 6 is a detail section at tne

Jine 6 6 on Fig. 4 upon an enlarged scale.
Fig. 7 is a section at the line 7 7 on Iig. 6.
Fig. 8 is a detail view of a small segment of
the blank-carrying cear and the clamp for
holding the blanks thereto, broken away at
one point to show certain details in horizon-

tal section. Fig. 9 1s a section at the line 9 9

on Fig. 8. Fig. 10 is a detail view of the
clamping device for holding the sheets 1n the
carrier. Fig. 11 is a partly-sectional detail
view of a clutch and its operating connec-
tions for engaging and disengaging the sheet-

feeding mechanism from the driving-power-

50

Fig. 12 is an axial section of a divided nut

and threaded shaft concerned in the vertical
feed movement of the sheets. Fig. 13 1s a
plan view of an element for opening and clos-
ing the divided nut. TFig. 14 is a detail bot-
tom plan view of a segment of the gear by
which the carrier is rotated. Fig. 15 1s an

elevation showing a portion of thelower edge |

a cltizen

——

of ‘the sheets as they would appear in the
nrocess of operation, illustrating the stagger-
ing. Fig. 16 is an end elevation of a cutter
or punch for _
ting away the waste. TFig. 17 is a detail sec-
tion of certain parts shown in side elevation
in Fig. 3, section being made at the line 17 17
on Fig. 1 upon an enlarged scale. -

This machine comprises the die-prsse,
which is mounted in and forms a part of the

frame of the machine, preferably in position

for horizontal operation—that is, with the
backbone or shank of the press-irame or
standard extending horizontally to connect

cutting round blanks and cut-

60
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the die-bed with the slide-bearing of the re-

ciprocating head and the bearing of the
power-shaft. This press-frame 1s, as indi-
cated, rigid with and may be formed m part

integrally with other portions of the frame of
the machine as a whole, but for convenience

may be referred to separately as the “'press-.

frame’’ 1. The die-press may be of any ap-
proved construction customary in die-presses
having a fly-wheel and power-wheel 50,
mounted for running loose and adapted to be
tripped into engagement with the mam
power-shaft 51 for operating the punch inter-
mittently. The specific mechanism for com-
municating the reciprocating motion from
the shaft to the reciprocating head and for
tripping the fly-wheel into and out of engage-
ment with the shaft need not be described.

Such parts of the devices for this purpose as

‘are necessarily shown in the drawings will be

understood by those familiar with the art
without particular description. The fly-
wheel 50, however, which is continuously
driven bya belt 52, serves as a means for com-
municating power to the remainder of the
mechanism by means of a gear 53, rigid with

75
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said fly-wheel and meshing with a gear-wheel -

54, mounted on the frame. The other mech--

anisms associated with the die-presscomprise,
primarily, a carrier for the sheets to be
punched, of which the characteristic element
is a large gear-wheel 55, having its shaft 56
threaded and adapted to be screwed through
its bearings, said bearings being at right an-
oles to the plane containing the axis of the

‘main power-shaft 51 of the press and the cen-

ter line of reciprocation of the reciprocating
head of the press—that is to say, substan-
tially parallel to the plane of the die-surface

‘over which the sheets are to be passed for be-

ing punched. This wheel is designed to
carry the sheets which are to be punched as-
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sembled m it so as to form a hollow cylinder,

(see Iig. 2)) which eylinder is rotated about
1ts ax1s and simultanesusly advanced axially

by the threaded shaft to carry the sheets be-
tween the punch and die, the cylinder in the

process encompassing the entire die-bed.
This rotation being effected with a step-by-
step movement correspending to the actions
of the press—that is, so that the halt occurs

in the cutting stroke of the press—results in-

cutting the blanks from the sheets in a spiral
path beginning at the lower edge of the cyl-
inder formed by the sheets and progressing
regularly to the upper side.

The shaft has four spokes, in the interval
betweenwhichfour sheets x x x are clamped
to form the hollow cylinder. The necessity
for the spokes creates the necessity for the in-
tervals &’ between the sheets. (See Fig. 2.)
In order to avoid the damage to the punch
and die which would wesult from cutting a
halt-blank, as at the edge of a sheet, with a
tendency thereby to spring the punch and
cause 1t to cut the die on the opposite side
and also to skip the said interval between the
sheets, 1t 1s necessary to make provision in the
mechanism for interrupting the action of the
press at points corresponding to those inter-
vals—that is, while the edges of the sheets
and the intervals between them are carried
past the die. Part of the mechanism to be

heremafter described is contrived for this

purpose.
In order that the blanks may be cut stag-

gering, it 1s necessary that besides the skips

for avoiding the edges of the sheets and inter-

~vals between them there should be ahalf-step

skip once in each complete rotation of the

carrier, the step length being understeod to.

be the dimension of the blank plus whatever
interval is allowed between said blanks. Part
of the mechanism, hereinafter described, is
for the purpose of causing this half-step skip
once in each rotation. |

In order that the feeding of the sheets to
the die may continue from the bottom to the
top, or as nearly as may be, in view of the
necessity of providing for clamping the sheets
at the upper edge the refuse must be cut
away, since otherwise it would collide with
the shank of the press and stop the advance.
Suitable provisien is made in the hereinafter-
described mechanism for thus disposing of
the refuse and also for conducting away sepa-
rately the blanks and the refuse. Mechan-
1sm is also provided for interrupting the ac-

tion of the sheet-feeding appliances and also |

for mterrupting independently the action of
the press and also for interrupting both ac-
tions simultaneously, leaving only the fly-
wheel and gears 53 and 54 running.

When the cutting on a set of sheetsis ad-
vanced as near to the upper clamped edges as
possible, the feeding action must be automat-

ically interrupted, and suitable devices are |

1

]

number of 1ts teeth with the gear 55.
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provided for that purpose. It is then neces-
sary to restore the carrier-wheel to its upper
position for removing the stubs of the sheets
and loading it again with a new set of blanks,
and mechanism is provided for making this
reverse or restoring movement quickly and
easily.

The several mechanisms, whose general
purpose 1s above indicated, will now he de-
scribed m detail.

The gear 51 is mounted on a shaft 542
which extends parallel to the main power-
shatt 51 below and at one side theretrom and
at the forward side of the machine it carries a
bevel-gear 25, which meshes with a bevel-
gear 26 on the vertical shaft 27 28 which com-
prises two members, the lower member 28
being clutched to the upper part by means of
cluteh devices, hereinalter described, Jocated
hetween the two bearines 2 and 3 on the
frame of the machine. At the lower end of
the member 28 of this vertical shaft there is
rigid with it -a sprocket-wheel 29, which ac-
tuates a power-transimitting chain 30, extend-
ing about it and about a sprocket-wheel 31,
having its shaft 32 journaled at the right-
hand forward corner of the machine in a
bracket 4, the wheel being at the lower end of
the journal-bearing of the shaft, which at the
upper end carries the primary or actuating
element 33 of a mechanism for deriving from

the continuous rotation of the shaft of the.

wheel 31 an intermittent or step-by-step ro-
tation of an actuated part. This mechan-
1sm 1s of familiar construction, commonly
known as the ‘‘Geneva movement.” The
primary element 33 of this movement is a disk
on which there is mounted a driving-abut-
ment—stud and roll—34 and a delav-abut-
ment-—the annular seement35. Thesecond-
ary element 36 of this movement is a star-

wheel, which is alternately actuated and de-

layed by the abutments 34 and 35, respec-

tively, In a manner well understood. This
star-wheel 1s fast on the lower member 37 of

a vertical shaft whose upper member 38 ex-

tends vertically through a long bearing 5 on
the frame. The lower member 37 has rigid
with 1t immediately above the star-wheel a
pinion 39, and the upper member 38 has at
the upper end of the long bearing 5 a long
pinion 40, the length of which is the limit of
vertical movement which the gear is de-
signed to receive in carrving the sheets to be
punched downward as the work progresses in
a spiral path, as deseribed, from the lower to
the upper edge of the sheets. Tn a standard
10, which forms part of the rigid frame, there
1s Journaled in a divided nut, as hereinafter
described, the screw-shaft 56 and coaxial
therewith on the frame-base a bearing-stud
for a gear-wheel 41 equal in diameter and
The
gear 41 meshes with the pinion 39 and the
gear 55 with the pinion 40. The two mem-
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3

bers 37 and 38 of the vertical shaft, "Whose I ment of either of the shaft members 37 38 to 65

said members carry, respectively, the pinions

39 and 40, are connected together for rotation

vals determined by the mechanism rotation

10

L5

as one by means adapted and designed to
permit the upper part 38 to receive at inter-

independent of the lower member 37 for the
purpose of giving to the wheel 55 the excep-
tional movement necessary for staggering the
cuts of the punch on the sheets, as already in-

“dicated. The devices for clutching the two

shaft members together consist of two arms
or brackets 42 and 43, the former made fast

to the member 37 and the latter to the mem-
ber 38, one of said shaft members extending,

however, into the hub of the arm or bracket,
to which the other is made fast for keepmng
the shafts axiallyalined. Thearm or bracket

42 has journaled at its end remote from the
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shaft 37 38 a short shaft 44, having at the |

lower end of its bearing in sald arm or

bracket a star-wheel 45 and at the upper end

a gear 46. The latter meshes with a pinion
47 of half the diameter and having hall the
number of teeth of the gear 46. This pinion
is journaled in the bracket 42 between the
shafts 44 and 37. Rigid with the pinion 47
there is a disk 48, having in the periphery dia-
metrically opposite notches 49 49 and hav-
ing projecting from its upper face a crank-
wrist 60. A dog 61, fulerumed on the arm
42, has an abutment, preferably a stud and
roll 61*, adapted to engage the notches 49, a
spring 62 being provided, tending to hold the
dog with its abutment pressed on the periph-

ery of the disk 48 ready for engaging said
- notches.

The bracket 43 is substantialiy a
lever-arm of the shaft member 38, having

a slot 64, which is engaged by the crank-.

wrist 60. | : |

It will be seen that when the dog 61 1s en-
oaged with either notch of the disk 48 the
two brackets 42 and 43 are locked together,
because neither can revolve relatively to the
other without swinging the crank-wrist 60,
and thereby rotating the intermeshed gears
46 and 47, and that the two shaft members

37 and 38 are thereby locked together and

rotated as one, and the wheels 55 and 41 re-
volve in unison with step-by-step movement,
so that the sheets are halted for each stroke
of the press. It will be seen, furthermore,

that the position of the crank-wrist 60 1n the

slot 64 at the point at which the dog 1s en-
oaged with either of the notches 49 is such
that the rotation of either of the brackets
will necessarily swing the other about the
axis of the shaft 37 38 and will have no tend-

ency to rotate the disk for disengaging the

dog, because the action by which either
bracket transmits rotation to the other 1s
substantially radial to the shaft of the pinion
47. Theclutchistherefore substantially posi-
tive in its capacity for transmitting the move-

4

|

past the die.

the other.

The four sheets which are clamped in the -

carrying-wheel are spaced from each other a

distance equal to a half-stop of the move-

ment of the carrving-wheel. In order that

‘an action of the die at the edge of the sheet

cutting a partial blank and exposing the
punch and die to the danger of shearing each

FAS

other at the side where no cutting is being

done, provision is made for jumping the n-

| terval between the sheets—that is, for mnter-

mitting a stroke of the press while the sheet
edges and interval between them advance
The width of each sheet 1s a
full number of steps plus a half-step, so that
£ the first blank is cut as close as possible to
one edge the last blank that is cut from the

same sheet will be cut a half-step back from

the edge, and the intermission of one stroke
of the die—that is, while the wheel moves
one step—will carry the half-step length of
the interval between the sheets past the die

and present the next sheet for the first action
| 1rst
sheet was presented for the first stroke—that

of the die in the same position as the

is, so that the first blank will be cut as close

to the edge of the sheet as may safely be

done. In order to cause this interruption of

“the action of the press for one step at each 1n-

terval between the sheets, the press-trip rod
66, which, it may be understood, operates
the device for tripping the press into action
in the ordinary manner of such devices, the
details of which (only partly shown) need not
be described, is connected to the arm 67 of a
bell-crank lever on the upper end of a verti-
cal shaft 68, which is provided at its lower
end with a lever-arim 69, which projects un-
der the gear-wheel 41 and carries an abut-

‘ment—stud and roll—70, bearing against the

periphery of a cam-flange 71, which projects
downward from the lower side of the gear 41

| and constitutes in general a circular track for

the abutment 79, but with four recesses 72,

into which the abutment 70 retreats as said

recesses successively reach the abutrent. It
will be understood that the usual spring-ac-

‘tion of the press-trip device operates upon

the trip-rod 66 and all its connections and
holds the abutirent 70 pressed against said

caw-flange, ready to retreat into the recesses

75
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as they reach it, and that the cam-flange thus-

operates upon the press as the foot of the op-

erator of an ordinary press acts upon the

pedal, holding the trip in for causing the

press to be operated, and that the arrival of

each recess 72 at the abutwent 70 acts like
the lifting of the foot of the operator from the
pedal of a press in ordinary situation and
causes the interruption of the action of the
press while the abutment is in the recess.

120

125

The recess is only of sufficient extent to let

the abutment in long enough to cause the
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press to lose one stroke, and thus, the re-

cesses corresponding in position to the inter-
vais between the sheets, a stroke is skipped
at each interval-—that is, four times in each

5 revolution of the wheel 41.

10O

15

applied to rotate the gear 46.
also that upon the rotaiion of the gear 46 ac-

Returning to consideration of the means
connecting the shaft members 37 and 38, it
will be evident also that notwithstanding the
posiuve character of this connection for the
purpose of transmitting rotation from one of
sald shaft members to the other disconnec-
tion will be very easy by means of any power
It will be seen

tuating the pinion 47 each revolution of the
pinion 47 will oscillaie the lever-arm or
bracket 42 back and forth over the area en-
compassed by the path of the crank-wrist 60.

- The entire train of mechanism carried by the
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two bracket-arms 42 and 43, it will be under-
stood, 1s revolved by and with the shaft 37
38 partaking of the step movement of that
shaft which it derives through the Geneva
movementi described, and 1n the .orbital
movement of the shaft 44 and its bearing
about the shafi the star-wheel 45 SWINgS
above the face of a large horizontal gear 41,
which has its movement synchronous in all
respecis with the wheel 55, including the

step movement, with the exception caused

by the operation of the train of mechanism
carried by the brackeis 42 and 43, as will
now be described. From the upper side of
the wheel 41 it carries an upwardly-projec-
ing abutment 73, which operates as a tooth
for engaging the star-wheel 45. The num-
ber of teeth of the pinion 39 is an aliquot
part of the number of teeth of the gear-wheel
41, so that the plane’ary movement of the
star-wheel 45 about the shaft 38 brings it in

the path of {ravel of the abutment 73 at uni-

formly-recurring intervals in the rotation of
the gear 41, and the abutment 73 is located
S0 as to encounter the star-wheel when the
latter is in one of these positions. The

planetary movement of the star-wheel about

the wheel 35 being much more rapid than the

travel of the abutment 73 with the wheel 41,

the engagement of said abutment with the
star-wheel at the one point in the rotation of
the gear 41 at which such engagement will
occur reiards the planetary movement of
the star-wheel at the side remo’e from the
shatt 37 38—that is, at the side at which it is
engaged by the abutment 73—and the plane-
tary movement of the shaft of the wheel con-
tinuing the star-wheel is by such retardment
at the outer side (considered with respect to
the shaft 37) caused to rotate about its own
ax1s 1n direction reverse to its planetary
movement around the shaft 37. The abui-
ment 73 meshes with the star-wheel 45
deeply enough to rotate that wheel through
a distance corresponding to the interval be-

T

65 tween the star-points or teeth at each en- |
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counter of the wheel and abutment—that is
to say, through one-fourth of a revolution of
sald star-wheel—thus giving to the spur-gear
46 a like quarter-revolution by which it im-
parts a half-revolution to the pinion 47,

causing the crank-wrist 60 on the disk 48,

rigld with the pinion engaged in the slot of
the bracket or lever-arm 43, to swing the lat-
ter 1n one direction or the other and alter-
nately in opposite direciions. If at a given
encounter the oscillation of the bracket 43
about the axis of the shaft 38 is in the same
direciion as the continuous rotary motion of
that shafc, said bracket being fast thereon
advances the pinion 40 in its rotary motion
an amount corresponding to the angular
movement of said oscillation, and at the
next encouncer the swing given the bracket,
being 1n the opposite direction, retards the
pmion an equal amount. The gear-wheel
derives from the pinion a like alternate ad-
vancement and retardment once in each
complete rotation of the gear-wheel 41, with
which the rotation of said wheel 55 agrees
except as to such alternate advancements
and retardments. |

In order to stagger the cutting of the
blanks from the sheet as desired, the alter-
nate half-step advancement and retardment
of the blank-carrying wheel 55, above de-
scribed, 1s caused 1o occur at the same time
as one of the skips or interruptions in the
press-sirokes produced, as above deseribed,
by the recesses 72 in the cam-flange 71, the
two actions being thus relatively timed by
properly locating the abutment 73 relatively
to one of the recesses 72. The paris should
be so timed or set at the commencement
of the action that the first encounter of
the abutment 73 with the star-wheel in
operating. upon a set of sheets will cause
the wheel 55 to be advanced a half-step, so
that while the press stands at resi for one
stroke the sheets are carried a step and a half
instead of a single step, and thereby the first
blank cut in the second circuit of the sheets
instead of being made at the edge is made a
half-stepinward from the edge, and so is oppo-
site the mterval between the first and second
cuttings of the first circuit. This will bring
the last cut upon each sheet at the edge and

the first cut upon each succeeding sheet -

throughout this eircuit, similarly to the first
sheet, a half-step inward from the edge. The
nextv encousiver of the abutment 73 by retard-
ing the wheel 55 one half-step while the ac-
tion of the pressisintermitted a single stroke
will cause the sheets to be advanced only a
halt-step—that is, just enough to pass the
half-step interval between them—so that
while the last cut on the second circuit will be
made close to the edge of the sheet the first
cut upon the third circuit will also be made
close to the edge of the sheet, as was the case
with the first cut of the first circuit. Thus
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alternate circuits will commence close to the

edge and alternate circuits a half-step from

" the edge throughout the entire operation

from the bottom edge of the sheets to the
highest point at which they can be cut in
view of the necessity of clamping them at the
upper edge in the wheel.

For clamping the sheets to the carrying-

~ wheel there are provided four clamping-seg-
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mentt 80, each of which is connected to the

hub of the wheel by a right-and-left threaded .

spoke-rod 81, secured at its opposite ends

“into the hub and into a stem 82 of the clamp-

ing-segment, and provided with a hand-wheel
33 for operating 1t to clamp the sheets. In
order to adjust the sheets with their lower
edges in the proper spiral line for cutting the
blanks in the spiral path necessary to permit
the operation to be continuous, as desired, 2
stop is provided, consisting of a ring 84, which
encompasses the standard in which the di-
vided nut for engaging the screw-shaft 1is
mounted, said ring having a stem 85, which 18

mounted for sliding vertically in a guide-box

86 on the side of said standard, the lower end

being connected by a link 87 with one arm of
the bell-crank lever 88, fulecrumed at its angle
on the standard and operated on the other
arm for raising and lowering the ring 84. Ra-
dial arms from the ring 84 extend to a ring 89,
which is cut at one point so that it may be
slightly distorted into a spiral of pitch corre-
sponding to the spiral path of the cuts to be
made in the sheeis, the radial arms holding
it rigidly in this spiral form.

The standard 10 terminates at the upper end
in a flat top or flange 11, upon which there
is mounted a ecuide and housing 12 for the
divided nut 100 100 and the parts for oper-
ating it. In the lower side of this housing 12
is a circular opening which forms a seat for a

circular disk 13, having two eccentric slots |

14 14. Two radial slots 15 15 open from the

upper side of the housing into the circular

seat of the disk 13, and upon the top of the
housing there are secured two parallel guides
15 15. The two members 100 100 of the di-
vided nut are mounted upon the top of the
housing between these parallel guides, and
each member has projecting downwardly
from it a stud 16, having a larger portion
which fits the radial slots 15 and a smaller

portion at the lower end for engaging the ec-

centric slots 14 of the disk 13. The housing
12 is cut away at one side, cutting off a seg-
ment of the circular seat or cavity for the
disk 13, and a lever-arm 17 is secured to the

disk, so as to protrude at this cut-away por-

tion and adapting the disk to receive an an-
oular movement from said radial arm. A
handle 191s attached to the end of this radial

arm and extends downward through the ;

spiral sheet-support, so that it may bereached

‘r

|

" Thestandard 10 is mounted upon a bracket
member 20 of the main-frame casting, which
overhangs the wheel 41, and to the lower side

of this overhanging bracket there is secured

axially in line with the bore or central open-

ing of the standard 10, through which the

_—
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screw-shaft 56 extends, a cylindrical pocket

or guard for the screw-shaft, into which 1t
extends while it 1s being screwed down to-
ward the lower limit of its range of vertical
adjustment. This pocket is closed at the
bottom, so that it affords means for an air-
cushion to check the descent of the screw-
shaft when the divided nut is opened to allow
the screw-shaft to drop. This cylindrical
pocket or guard is utilized to secure the upper
end of the stud 21, upon which the wheel 41 1s
mounted for rotation, a cap 22, screwed onto
the lower end of the pocket, having a central
aperture which receives the upper end of the
stud, whose lower end is entered through the
base-casting. - |

The clutch devices for connecting the two
shaft elements 27 and 28 will now be de-
scribed. -

Upon the upper shaft element 27 there 1s
mounted rigidly below the bearing 2 a collar
105, upon the upper side of which there 1s
journaled transversely a rock-shaft 106, hav-
ing at one end a lever-arm or dog 107 and at
the other end a tripping-lever arm 108. Upon
the upper end of the shaft 28 there is made
fast a flange-collar 109, from the upper face

of whose flange an abutment 110 projects up--

wardly in the path of the dog 107, the abut-
ment 110 adapted to be encountered and en-
caged by the dog for causing the rotation of
the upper member of the shaft 27 to drive the
lower shaft member 28. Upon the side of
the frame in a bracket 7 there is mounted

for horizontal sliding a bracket 8, which com-

prises a horizontal annulus 9, encompassing

the shaft member 28, and the hub of the.

flange-collar 109 being concentric with the
flange thereof, the opening in the annulus be-
ing of such diameter as to admit the flange of
the collar 109. At the inner side—that 1s,

toward the frame—the annulus has a cam-
upraise 111, which at elevated position of the

bracket 8 is in the path of rotation of the end
of the tripping-lever arm 108, so that when
the bracket is elevated the tripping-lever en-
countering the cam-upraise and being lifted
thereby causes the shaft 106 to be rocked to
lift the dog 107 out of engagement with the

“abutment 110, thereby causing the shaft

member 28 to be disconnected from the driv-
ing power and to come to rest with the abut-
ment 110 of the collar 105 standing at the
position at which the dog passes out of en-
cagement with it and in position, therefore,

at which it is guarded from engagement with

the dog, because at each rotation thereafter

below the sheets for opening and closing the | of the upper shaft member 27, carrying the

nut. -

’

dog, the tripping-lever 108 encounters the
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&

cam-upraise 111 in time to lift the dog 107,
so as to clear the abutment 110. |

For operating the bracket 8 to raise and
lower it for the purpose described it is con-

zontal plunger 114, which is mounted for
horizontal shidingin a bracket 110, rigid with
the frame, wherein around the stem of the
plunger, which is reduced for that purpose,
thereislodged aspring 115 operating to thrust
the plunger forward—that is, toward the ver-
tical line of the path of reciprocation of the
bracket 8. A second link 116, connected to
the plunger at the same pivot which connects
the link 113, has a slot 117, running on a
gulde-stud 11 on the frame in line with the
path of the pivot of the link 113 to the
bracket 8. The length of the slot 117 is just
sullicient to allow the two links 113 and 116
to be very nearly straightened—that is,
brought into line with each other by the
thrust of the plunger 114-—so that when the
links are in this position the weight of the
bracket 8 and all parts operating upon it
tending to press it is practically supported on
the stud 111. The spring 115 is strong
enough to force the plunger forward for lift-
ing the bracket 8. A locking-pin 118 is
mounted in the bracket 110 in position for
engaging a notch 119 in the upper side of the
plunger, and. a bell-crank fi
horizontal rock-shaft 121,

mounted on the

‘upper side of the bracket 110, has a horizon-

tal arm connected by a collar 122 with the
pin 118forlifting the latter out of engagement
with the notch in the plunger to release the
plunger and permit the action of the Spring
115 to thrust it upward for lifting the
bracket 8, as described. The locking-pin
118 1s kept normally pressed down ready to
engage the notch by means of a spring 123,
lodged in a pocket in the upper side of the
bracket 110, operating by means of a plug-
pin above it upon a tailpiece 124 of the bell-
crank 120,
1t will be only necessary, it will be seen, to
withdraw the locking-pin 118, so as to permit
the spring 115 to operate. For this purpose
a hand-lever 125 is pivoted on the frame and
connected by a link 126 with the upstanding
arm 127 of the bell-crank 120.

For retracting the plunger against the
spring to depress the bracket 8 and cause the
clutch device to connect the shaft members
27 28 there 1s provided a jointed link com-
prising two members 129 and 130, fitted to-
gether, the former being fitted directly to the
stem of the plunger and the latter at the re-
mote end to a lever-arm 131, mounted upon
the forward end of a rock-shaft 132, which
extends across the machine, having connec-
tion at the rear side for purposes hereinafter
stated, but having at the forward end a lever-
arm 133 for operating it. At the rear side of

tting 120 on a i

For disconnecting the cluteh :
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arm 135, which is connected by a link 136 to

the arm 67 of the bell-crank 67-137 on the

upper end of the vertical shaft 68, already
described, so that the rocking of the shaft
132 1n the proper direction operates the trip-
rod 66 for tripping the press into action.
The bell-crank 67-137 is mounted pin-fast
on the shaft 68 directly above a lever-arm
138 on said shaft, and at the position at
which the arm 138 stands when the abut-

- ment 70 rests on the cam-flange 71 and not in
one of 1ts recesses and the position at which.

the bell-crank arm 137 stands when the trip-
rod 66 is thrust in direction for tripping the
press into action the cylindrical bosses 140
and 141 at the ends of said arms 137 and
135, respectively, coincide, the former over-
hanging the latter, and at this position the
two arms 137 138 are arranged to be pinned
together, so that the bell-crank 67-137 will
operate as rigid with the shaft 68. For pin-
ning these two elements together and for dis-
connecting them at proper time and for pur-
poses which will appear there is provided
a link consisting of two members 142 and
143, connected by a turnbuckle 144 for ad-
justing the length, the upper end of the mem-
ber 143 of said link being arranged to operate
as a coupling-bolt for connecting the two
lever-arms, each of the bosses 140 141 being
chambered to receive the enlarged head 145
of this upper member of the link and the
boss 141 being adapted to accommodate be-
low the said head and around the stem of the
link a spring 146, operating with a tendency
to throw the link member upward for engage-
ment of 1ts head with the recess or socket
147 1n the lower side of the boss 140. The
rock-shaft 121, which is rigid with the bell-
crank fitting 124, which actuates the lock-
ing-pin to release the plunger, extends across
the machine to the rear side and is there pro-
vided with a lever-arm 148, which is connect-
ed with the lower link member 142. The
direction in which the shaft 121 is rocked
for withdrawing the locking-pin 118 causes
the lever-arm 148 to be moved in direction
for also withdrawing the coupling-head 145
of the link 142-143 from its socket in the end
of the bell-crank arm 137, and the spring de-
vices of the press-clutch mechanism operating
through the trip-rod 66 being then free from
restraint operate to throw the press out of
action, swinging the bell-crank on the shaft
68 and rocking the shaft 132 In the same
direction in which it will be rocked by the
concurrent action of the spring 115 operat-
g on the plunger for thrusting the latter in
direction to lift the bracket 8 and disconnect
the clutch which communicates rotary move-
ment to the blank-carrying devices. Thus
simultaneously both parts of the mechanism,
the press, and the carrying devices will come
to rest, and only the fly-wheel and gears 53
and 54 will remain in operation. |
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It will be observed that the Ireck—shaft 132_" rotative movement of the carrier.with one

cannot be operated by the lever-arm 133 for
tripping the press out of action while the le-
ver-arms 137 and 138 of the shaft 68 are
coupled together by the bolt-head of the link
143, because the arm 69 of the rock-shait 68
is restrained by bearing against the cam
track or flange 71 of the wheel 41. "The
press, however, can be thrown into action
when the rest of the mechanism-is at rest by
operating the lever 133, the movement for

‘that purpose having the effect to buckle the

two-part link connection between the lever-
arm 131 and the plunger. |

In order that the mechanism may be tripped
out of action automatically when the sheets
have been cut away as close as possible to the
wheel 55, there is provided from the lower
side of that wheel an abutment 150, which
when the wheel carrying the blanks has been
lowered to cut as close to the wheel as possi-

ble encounters the upper end of the lever 151,

fulerumed on the frame and connected by &
link 152 tothe lever-arm 125, and by such en-

counter said last-mentioned lever 1s rocked
for disengaging the locking-pin 118, with the

result which follows the disengagement of
that pinby whatever meanscaused, as already
described. -

I claim— .

1. In a machine for the purpose indicated,
in combination with a die-press, a carrier for

the sheets to be punched comprising means

for holding the sheets in the form of a hollow

¢ylinder and for rotating such cylinder be-

tween the punch and the die with step-by-
step movement.

2. In a machine for the purpose indicated,

in combination with a die-press, a carrier for
the sheets to be punched comprising means

for holding the sheets sprung into cylindrical
shape and for carrying them in corresponding

cylindrical path between the punch and die,
and means for moving them axially with re-
spect to such cylindrical path. - .

3. In a machine for the purpose indicated,

in combination with a die-press, a rotary car-
rier for the sheets to be punched comprising a
gear-wheel; means for clamping the sheets
thereto interiorly with respect to its gear-rimj;
means for rotating such carrier with step-by-
step movement corresponding to the strokes
of the press, and means for advancing the
carrier axially a determined distance for each
rotation. _ _ - -
4. In a machine for the purpose indicated,
in combination with a die-press, a carrier for
the sheets to be punched provided with means
for holding the sheets sprung into cylindrical
form: means for rotating the carrier to carry
the sheets thus sprung in a corresponding
cylindrical path between the punch and die:
means for giving the carrier a determined
axial movement in each rotation, and means
for supplementing the.regular step-by-step

half-step movement in each revolution.
5. In a machine for the purpose indicated,

in combination with a die-press, a carrier for

the sheets to be punched provided with means
for holding the sheets sprung into c¢ylindrical
form: means for rotating the carrier to carry

‘the sheets thus sprung in a corresponding

cylindrical path between the punch and die;
means for giving the carrier a determined axial
movement in each rotation, and means for
supplementing the full step-by-step rotative
movement of the carrier with one hali-step

| movement in each revolution and for causing

said half-step movement to be in opposite
directions in the altemate revolutions of the

carrier.
6. In a machine for the purpose indicated, -
in combination with a die-press, a carrier for

the sheets to be punched provided with
means for holding the sheets thereto sprung
or bent into cyiindrical form; means for ro-
tating the carrier to carry the sheets in corre-

sponding cylindrical path between the punch

and the die; means for giving the carrier

“axial movement simultanecusiy with its ro-
tative movement to cause the successive

registrations of the sheet with the die to
stand in a spiral path on the sheet, and

means for giving the carrier one half-step -
dependent of the full steps in each revolu-

tion. - _ |
7. In a machine for the purpose indicated,

!7
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in combination with a die-press, means for

carrying the sheets in an endless circuit be-
tween the punch and the die with step-by-
step movements corresponding to the strokes
of ‘the press, and means for giving them one
half-step independent of the full steps in
each compiete circuit. -

3. In a machine for the purpose indicated,
in combination with a die-press, means for
carrying the sheets to be cut in a cyiindrical

path between the punch and the die with
| step-by-step

‘ movements corresponding to
the strokes of the press, and means for inde-
pendently giving the sheets one half-step in
each complete circuit.

9. In a machine for the purpose indicated,
in combination with a die-press, means for
carrying the sheets to be punched in an end-
less circuit between the punch and the die;
means for giving the sheets step-by-step
movement in such circuit; means for causing
the press to skip a stroke at the proximate
edges of the successive sheets of the circuit,
and means for moving the sheets in the cir-
cuit-path once in each full circuit a distance
equal to a half-step independently of the
full-step movements. '

10. In a machine for the purpose indi-
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cated,in combination with a dié-press, means

punched with step-by-step movement corre-

sponding to the strokes of the press in an

for mounting and carrying the sheets to be -
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endless path encompassing the die and pass- |

g between the same and the punch; means
for advancing the sheets edoewise irans-
b S .

versely to such path a determined distance

for each cireuit, and means for cutiing awsay-

and discharging the waste as the sheets move
in such path.

11. In a machine for the purpose indi-
cated, 1n combination with a die-press, means
for mounting and carriing the sheets to be
punched in an end’ess path encompassing
the die and ransverse Lo the divection of the
stroke of the press; means for moving the
sheets edgewise trensverse to their path of
movement around the die a determined dis-

~tance for each complete circuit about the
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die; means for intermitting the stroke of the
press at the edges of the sheets, and means
for cutiing away and discharging the waste.

12. In a machine for the purpose indi-
cated, in combination with a die-press, a cax-
rier in which the sheets to be punched are
mounted in an endless circuit encompassing
the die transverse to the siroke of the press:
means for cperating the carrier to carrv the
blanks in such die-encompassing path:

Imeans for causing the press to skip a stroke

at the lines at which the edges of the sheets
pass the die; means for giving the carrier ¢
half-step movement once in each complete
cireuit and for reversing the direction of such
haif-siep at alternate circuiis.

13. In a machine for the purpose indi-
cated, a die-press; a rotative sheet-carrier; an
intermittent stop and drive mechanism for
rotating the carrier and stopping it at the
working stroke of the press; a clutch in the
carrier-rotating train, and means for disen-
gfyﬁing the clutch to interrupt the rotation at
will.

14. In a machine for the purpose Indi-

cated, a die-press; a rotative sheet-carrier ;
mechanmism for rotating the sheet-carrier
with step-by-step movement corresponding

carrier-operating train adapted to be disen-
gaged at a point corresponding to the rest in-
terval in the step-by-step movement of the
carrier; means for tripping the clutch, and
means for operating the clutch-tripping de-

vices at will.
15. In a machine for tne purpose indi- |

cated, a die-press; a rotative sheet-carrier:
mechanism for operating the sheet-carrier
with step-by-step movement; means for giv-
ing the carrier axial movement; s clutch in
the carrier-operating train adapted to be dis-
engaged at a point corresponding to the rest
intervals of the step movement of the car-
rier; means for tripping the clutch for disen-
gagement; means for operating the tripping
means, and an abutment on the carrier in po-
sition to encounter and actuate the operat-
mg means at the limit of a predetermined
axial movement of the carrier.

.,
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16. In a machine for the purpose indi-
cated, a die-press; a rotative sheet-carrier: a
tram for operating it with a step-by-step
movement; a cluteh in the train adapted to
be disengaged at a point corresponding to the
rest interval of the step movement of the
carrier; spring-actuated means for tripping
the clutch for disengagement: a catcn for
locking said means out of tripping position,
and means for releasing the catch adapted to
be operated at will.-

17. In a machine for the purpose indi-
cated, a die-press; a rotative sheet-carrier; a
train by which 1t is rotated with step-by-step
movement; means for giving the carrier axial
movement during itsstep-by-step movement :
a clutch in said train adapted to be disen-
caged at a point corresponding to the rest in-
tervals of the step-by-step movement of the
carrier; spring-actuated means for tripping
the clutch for its disengagement: a cateh for
locking said spring-actuated means out of
tripping position; means for releasing the
catchn; an abutment on the carrier in position
to encounter and actuate said catch-releas-
Ing means after a predetermined axial and
rotative movement of the carrier.

18. In a machine for the purpose indi-
cated, In combination with a die-press, a ro-
tative sheet-carrier; a train for giving it ro-
tative movement; said train comprising a
driving and a driven shaft and means for
clutching them together for operating as one,
sald clutching means comprising a pivoted
dog carried by the driving-shaft and pro-
vided with an operating lever-arm: a collar on
the driven shaft having an abutment in the
path of rotation of the dog; a cam mounted
for adjustment longitudinally with respect
to the shaft, said cam having an upraise
which stands in the path of the lever-arm of
the dog when the cam is adjusted longitudi-
nally of the shaft toward the dog, and means

y | Tor so adjusting the cam.
to the strokes of the press; a clutch in the

19. In a machine for the purpose indi-
cated, 1n combination with a die-press, a ro-
tative sheet-carrier; a train for giving it step-
by-step rotative movement, said train com-
prising adriving and a driven shaft adapted to

- be coupled together for rotation as one; a

clutch device for so coupling them comprising
a pivoted dog provided with a lever-arm
mounted upon the driving-shaft; a collar
mounted on the driven shaft having an abut-
ment adapted for driving engagement with
the dog; a cam mounted for movement longi-
tudinally with the shaft having an upraise in
the path of the lever-arm of the dog for lift-
1ng the dog out of engagement with the abut-
ment at a point corresponding to the rest in-
tervals in the step-by-step movement of the
carrier, and means for moving the cam longi-
tudinally with respect to the shaft.

20. In a machine for the purpose indi-
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tative sheet-carrier; a train for giving it step-
by-step rotative movement comprising a
driving and a driven shaft adapted to be
coupled together for rotation as one; a
clutch device for so coupling them comprising
a dog carried by the driving-shaft, an abut-
ment carried by the driven shaft and a cam
mounted for movement parallel with the
shafts having an upraise for disengaging the
dog from the abutment ; spring-actuated con-
nections for operating the cam; a catch for
engaging such connections for locking the
cam out of dog-tripping position; spring-ac-

tuated means for tripping the press-out of ac-

tion; a cam-wheel rotating with the carrier
and connections from the press-tripping de-
vices codperating with said cam-wheel for
holding the press in action; releasably-con-
nected elements in said connections; means
for releasing them operated by the means for
releasing -the cluteh-tripping cam conneec-
tions to cause the press to be tripped out of
action when the carrier-train clutch is tripped.

21. In a machine for the purpose indi-
cated, a die-press; a rotative sheet-carrier; a
train which gives said carrier step-by-step
rotative movement; die-press-tripping de-

vices; a cam rotated with the carrier: a lever |

having an abutment resting on the cam and
connections therefrom to the press-tripping
devices, said connections comprising two dis-
engageably-connected parts and a locking
device for connecting them; a clutch in the
carrier-operating train; means for tripping
the clutch for its disengagement to interrupt
the movement of the carrier, and connections
from said tripping means to the said locking
device for operating the latter to disengage
the partswhich it connectstopermit the press
to be tripped out of action when the clutch in
the carrier-driving train is tripped.

22. In a machine for the purpose indi-
cated, In combination with a die-press, a gear
by which the sheets are rotatively carried; a
driving and a driven shaft and means con-
necting them for rotation together; a pinion
on the driven shaft for actuating the sheet-
carrylng gear; an element actuated in an
endless path by the driving-shaft; a device on

-said element which once in each rotation of

the sheet-carrying wheel encounters the con-
nections of the driven shaft for rotating the
latter a distance corresponding to a half-step

direct actuation of said driven shaft by the
driving-shaft.

23. In -a machine for the purpose indi-
cated, in combination with a die-press, a gear
on which the sheets are mounted in circum-
ferential succession for being rotatively car-
ried ; a press-tripping device which at normal
pasition holds the press out of action; a cam-
wheel and connections coéperating there-
with extending to the press-trip devices for
holding the latter out of normal position for

'permitting the press to act, said cam-wheel

having recesses which permit the press-trip
to resume normal position forinterrupting
the action of the press, said recesses being lo-
cated at positions corresponding to the proxi-
mate edges of successive sheets on the carry-
ing device, or the intervals between them,
for interrupting the strokes of the press while

‘said edges pass the die.

24. In a machine for the purpose indi-
cated, 1n combination with a die-press hav-
Ing a tripping device normally in position for

‘causing the press to be inactive, a carrier for

the sheets to be punched on which the sheets
are mounted successively in circular order,
edge toward edge; operating connections for

the trip devices and a cam-wheel rotating

with the carrier and controlling said operat-

1ng devices, the cam on said wheel having re-

cesses for permitting the trip device to take

‘normal position for interrupting the action of

the press, located at positions corresponding
to the proximate edges of the successive
sheets or the intervals between them on the
carrier, and means for giving said carrier
step-by-step rotation, with rest intervals at
the operative strokes of the press.

25. In a machine for the purpose indi-

cated, m combination with a die-press, a gear
by which the sheets are rotatively carried; a
driving and a driven shaft and means con-
necting them for rotation together; a pinion
on the driven shaft for actuating the sheet-
carrying gear; a second gear coaxial with the
sheet-carrylng gear, and means by which the

‘driving-shaft rotates said second gear; an
~abutment on said second gear which encoun-

ters the connections between the driving and

driven shafts once in each rotation of said

gear for rotating the driven shaft a distance
corresponding to, a half-step of the carrying-
wheel mdependently of the direct actuation
of the driven shaft by the driving-shaft, and
means by which alternate encounters of said
abutment actuate said driven shaft in oppo-
site directions.. B '

26. In a machine for the purp}_}se ndi-

cated, In combmation with a die-press, a gear
by which the sheetsarerotatively carried past
the die; a driving and a driven shaft and
means for connecting them for rotation to-

‘gether consisting of two lever-arms fast on
' the shalts respectively; a gear mounted on
of the carrying-wheel independently of the |

one of the arms having a crank-wrist rotated
by 1t, the other arm having a slot engaged
with the crank-wrist; a pinion on the driven
shaft for actuating the sheet-carrying gear; a
second gear on the lever-arm meshing with
the first-mentioned gear thereon; an element
actuated m an endless path by the driving-
shaft; a device on said element which once in
each rotation of the sheet-carrying wheel ac-
tuatessald second gear through a sufficient an-
gle torotate the first gear one hundred and

| eighty degrees foroscillating theslotted lever-
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arm alternately in opposite directions atalter-
nate encounters of said device, the angular
movement of the slotted arm and 1its shaft in
such oscillation being tue amountnecessary to
actuate the carrying-wheel one halt-step.

27. In a machine for the purpose Indi-
cated, a die-press; a siieet-carrier; means for
rotating it and means for giving 1t axial
movement; a disengageable clutch in the car-
rier-operating train; means for operating the
clutch for disengagement of the tram from
the carrier; and an abutment on the carrier
in position to encounter and actuate the
clutch-operating means at a predetermined
limit in the axial movement of the carrier.

28. In a machine for the purpose Indi-
cated, a die-press; a sheet-carrier; a train Ior
rotating it; a disengageable clutch i the
train; spring-actuated means tor tripping the
cluteh for disengagement; a catch for locking
said tripping means out of tripping position,
and means for releasing the catch.

29. In a machime for the purpose mdi-
cated, a die-press; a sheet-carrier; a train Ior

a disengageable clutch in the train; spring-
actuated means for tripping the clutch for its
disengagement; a catch for locking said
means out of tripping position; means for op-
erating the catch for release, and an abut-
ment on the rotating carrier which encoun-
ters said catch-operating means at a prede-
termined point m the axial and rotative
movement of the carrier.

30. In a machine for the purpose indi-

cated, a carrier for the sheets to be punched -

comprising a spoked gear within which they
are mounted between the spokes; means for
securing the sheets to the gear consisting ot
segmental clamps located between the spokes
and means for advancing them radially from
the axis toward the rim.

31. In a machine for the purpose 1ndi-
cated, a carrier for the sheets to be punched
comprising means for holding the sheets In
the form of a hollow cylinder consisting of a
gear against the inner side of whose rim the
sheets are clamped and a spiral gage mount-
ed upon the shaft-bearing of such gear for
adjusting the edge of the sheets in a spiral
position.

32. In a machine for the purpose 1ndi-
cated, in combination with the sheet-carrier
comprising a gear to which the sheets are
clamped, an annular spiral gage for the edges

of the sheets having a stem; a bearing for

said stem mounted at the side of the shaft-
bearing of the gear, and means for thrusting
the stem through its bearing for forcing the
gage against the edge of the sheets to adjust
the latter.

33. In a machine for the purpose 1ndi-
cated, in combination with the die-press, a
rotary carrier for the sheets to be punched

1
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sprung into cylindrical form, such carrner

comprising a gear within which the sheets
are thus held ; a long pinion for actuating the
oear; a threaded shaft on which said gear 1s
mounted; a sleeve in which said shaft tele-
scopes, and a - divided nut mounted at the
end of the sleeve, and means for opening and
closing the nut.

34. In a machine for the purpose indi-
cated, in combination with the die-press, a
carrier for the sheets to be punched com-
prising means for holding them in the form
of a hollow cylinder and for rotating sucn
cylinder between the punch and the die with
a step-by-step movement; means for causing
the press to skip a stroke at the edges of the
sheets, consisting of a wheel rotated with the
carrier having a flange, 71, provided with the
recesses, 72, at intervals corresponding to
the distance between the corresponding
edges of consecutive sheets, a lever, 69, bear-
ing on said flange and adapted to retreat into

' sald recesses, and press-tripping devices ¢con-

nected with such lever.

cated, 1n combination with the die-press, a
carrier for the sheets to be punched compris-
ing means for holding the sheets sprung into
cylindrical shape and for carrying them 1n a
corresponding cylindrical path between the
punch and die; means for moving them axi-
ally with respect to such path consisting of a
threaded shaft for the carrier, a sleeve in
which such shaft telescopes, a nut mounted
on the sleeve and a long pinion actuating the
oear.

36. In a machine for the purpose indi-
cated, in combination with the die-press,
means for carrying the sheets to be cut in a
cylindrical path between the punch and the
die with step-by-step movements correspond-
ing to the strokes of the press; means for in-
dependently giving the sheets an additional
movement periodically in their cylindrical
travel consisting of the combination with the
divided shaft, 37 38, for communicating ro-
tary movement to the carrier, of means for
connecting the two parts of such shatt con-
sisting of a gear-train mounted on the driving
member of said shaft for rotation therewith
about its axis, the initial wheel of such tram

‘being a star-wheel and the final wheel having

an eccentric abutment or crank; an element
mounted on the driven member of said shaft
engaged by said abutment; a wheel rotating
with the carrier, and an abutment thereon
mounted at position corresponding to the
point 1n the rotation of the latter at which
such periodic additional movement 1s to be
caused, sald abutment engaging the star-
wheel.

37. In a machine for the purpose indi-
cated, in combination with the die-press and
means for carrying the sheets to be cut in a

65 provided with means for holding the sheets | cylindrical path between the punch and the
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die with step-by-step movement correspond-
ing to the strokes of the press, means for in-

dependenily giving the sheets one half-step

movement in each complete circuit, alter-

nately in opposite directions, consisting of |

the combination with the divided shaft, 37
38, which communicates rotary motion to
the carrier, of means for connecting the two
members comprising a bracket on one of
them and a gear-train mounted on such
bracket, the first wheel of the gear-train be-

ing a star-wheel and the final wheel having a |

LL

crank-wrist ; a slotted arm on the other mem-
ber with which the crank-wrist engages and
a wheel rotating with the carrier having an tx
abutment which engages the star-wheel. *

In testimony whereof I have hereunto set
my hand, in the presence of two witnesses,

| at Hastings, Michigan, this 5th day of May,

1906. - -
o ' EMIL TYDEN.
In presence of— -

A. C. Brown,
(GrO. MENHENNIQK.
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