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Serial No. 414,480,

To all whom 1t may concern.:

Be 1t known that I, Bror J. LINDGREN, &
citizen of the United States, residing at Buf-
falo, in the county of Krie and State of New
York, have invented a new and useful Im-
provement in Machines for Punching Disks,
Rings, &ec., of which the following is a specifi-
cation. -

This invention relates more particularly to
improvements in machines for punching the
wire-receiving slots in sheet metal disks and
rings which are used to make laminated ar-
matures and field magnets of dynamo elec-
tric machines. The improvements are not,
however, restricted in application to ma-
chines for this particular purpose, but are de-
sirable 1n machines for punching a number of
slots or holesin a circular series at predeter-
mined cistances apart in a plate, disk, ring,
or the like, and for analogous operations.
The principal object of the mvention is to
produce an eflicient and desirable machine
which can be operated with great rapidity
and will punch the holes or slots with exact-
ness and regularity of spacing, and which
can be readily prepared for punching slots
either in the outer edges of disks or the inner
edges of rings.

Other objects of the mvention are to pro-
vide a Teed mechanism for the work holder
which can be rapidly operated and will posi-

tively move the work holder mtermittently

precetermined distances and rigidly hold the

same stationary between the movements

with the work m proper relation to the
punch; also to make the feed mechanism
readily adjustable for placing the slots or
holes at diflerent distances apart in the work,
and provide means for quickly adjusting the
punch and die, as & unit in the machine, radi-
ally of the work holder for punching either
cdisks or rings of different diameters without
disturbing the registration of the punch and
die, so that after the punch and die have
been once properly set by the die maker, the
necessary adjustments of the machine for
producing different work can be made by
the ordinary operative; also to provide a
feed mechanism for the work holder which 1s
so arranged with reference to the work holder
as to occupy the mmimum space and pro-
duce a strong and desirable construction;
and also to improve machines of this type in
the respects hereinafter described and set

55 forth in the claims.

In the accompanying drawings, consisting
of tour sheets: Figure 1 is a side elevation of
a punching machine or press embodying the
mmvention, adjusted for slotting the inner
edges of rings. Iig. 2 is a plan view thereof.
Fig. 3 1s a sectional elevation in line 3—3,
Fig. 2, viewed from the side opposite to that
shown in Fig. 1. Fig. 4 is a sectional eleva-
tion, on an enlarged scale, of the feed pawl
for the work holder and associated parts, in
Iine 4—4, Fig. 7. Fig. 5 1s a rear elevation,
partly in section in line 5—5, Fig. 3, of the
stop mechanism for the machine. Kig. 61s a
transverse sectional elevation of the machine
in line 6—6, Ifig. 2. Fig. 7 1s a 'plan view,
partly broken away and partly in section, of
the feed mechanism for the work holder.
Fig. 8 1s a sectional plan view of the lower
portion of the machine, in line 8—38, Iig. 1.
Hig. 9 1s a fragmentary sectional elevation
similar to Ifig. 3, showing the machine
equipped for slotting the outer edges of disks.

Lake letters of reference refer to like parts
in the several figures.

Briefly stated, the machine is organized
and operates as follows: |

An annular toothed work holder 1s pro-
vided which 1s turned intermittently, or ste
by step, by an oscillating feed dog or pawf.
A dog 1s provided for holding the work
holder stationary with the work in proper
relation to the punch. For slotting the in-
ner edges of rings, the ring 1s secured in the
work holder, but for slotting the outer edges
of disks, a disk holder 1s mounted on the an-
nular holder and the disk secured thereon.
Both the feed and holding dogs are posi-
tively moved stmultaneously 1n opposite di-
rections so that one 1s engaged with the teeth
of the work holder betore the other 1s dis-
engaged from the teeth, whereby the work
holder will always be either positively
moved or positively held stationary by one
dog, which will prevent an under or over
movement of the work holder or the rebound-
ing thereof when rapidly operated. The
teed dog 1s oscillated by a crank wheel which
18 arranged below the work holder parallel
therewith, and the crank pin 1s adjustable
racdially to produce different desired move-
ments of the work holder for differently
spacing the notches or holes in the work. A

subpress equipped with a die and movable
punch 1s mounted in the machine so that it
| can be readily adjusted radially of the work

R
-

85

70

70

83

¢
T

<

VY

4 -
A -




10

15

1a treadle which controls a cluteh, and ¢
'work holder is moved intermit LGI]HY and t

2.

holder for puching disks or rings of different !

diameters, or removed trom the machine as
a unit with the die and punch intact, and re-
placed by another subpress for pmdumno'
different kinds of work without the aid of a
skilled die-maker. Different subpresses are
provided for external and mternal slotting,

and when the former is used 1t 1s supported
.on a bridge over the work holder.

The ma-
‘chine is set in operation by the depression of
he
the
punch reciprocated during the rest periods
| of the work holder until the latter has made
one complete revolution, when an automatic

trip or stop mechanism releases the cluteh

}and stops the machine, which comes to rest

§§W1th the work holder in position for cutting
;the first notch or hole in the next disk or ring.
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Referring first to Figs. 1—8, which show
the machine eqmpped For internal s lotting,
A represents the main frame of the machine,
which may be of any suitable construction.
The frame shown consists of a casting having
a hollow or box-like body or main p01t1011
and an upwardly projecting horn or exten-
sion a. B represents a press, or, more prop-
erly, a sub-press which 1s mmneed at one
side of the upward extension « of the main
frame, and 1s provided. with a base b and an
overhannma arm 0, see KFig. 3. A female
or station&ry die ¢ is secured in any suitable
manner on the base of the sub-press, and a
movable die or punch ¢ shides vertically n
the arm b’ thereof. The sub-press is adjust-

“able horizontally fore and aft of the machine
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n a sultable way d, I1ig. 3, on an adjustable
support D, and 1s secured in adjusted posi-
tions on said support by suitable bolts d’, one
of which is shown in I‘m 3. The s.-,uppmt D
18, adjustable veltlcaﬂy i the main frame,

for which purpose 1t 1s provided at one side
with a vertical dove-tailed projection d?, Tig.

8, which 1s shdable in a coxrespondmﬂly
sh&ped guide-way K in an adjacent portion
of the mam frame. An “'d]USt‘Lble o1h e 18
secured by screws in one side of the guide-
way to prevent looseness of the guide projec-
tions m the guide- -way. The sub-press sup-
port has an opening ¢’, Fig. 3, through which
the punchings are dischar Ged from the ma-
chine. It 1s supported and adjusted verti-
cally by upright screws If, Fig. 3, which are
suttably swiveled to thesuppor T at their upper
endsand dependthroughthe internally screw-
threaded hubs of bevel gear wheels fsuitably
journaled and suppor ted in holes in horizontsl
portions f” of the main frame. These wheels
mesh with bevel gear wheels /2 secured to a
horizontal shaft f *which is ]oumaled 10 bear-
ing holes in suitable vertical portions f* of the
main frame and is geared by beveled wheels f°
and f°to a horizontal shaft 77 Figs. 3 and §,

which 1s journaled in a suit able bearin g on

the frame and extends to one side of the ma-

—
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chine, being provided at its outer end with a

hand wheel or crank 1? by turning which the
support D can be ratsed or lowered to place
the sub-press at the required height. After
the sub-press 1s adjusted 1t 1s ﬁ]cml held by
tightening up the screws of the C"1]0 e.
sub-press can be removably mounted and
adjusted horizontally and vertically in any
other suitable manner. The punch ¢ 1s
preferably connected by a link ¢, Ifigs. 3 and
6, with one end of a 1evel or frame (G which
is fulerumed on a shaft ¢ ¢' supported in bear-
ings on the upper extension of the mamn
rame, and 1s connected at 1ts other end by a
"3113111&11 g* to an eccentric h on a horizontal
operating shatt H, Fig. 1, journaled in suit-
able bearings on the main frame.
machine shown this shaft constitutes the
main drive shatt. The link ¢ preferably has
cylindrical bosses at its ends shidably engag-
ing respectively in segmental cylindrical
sockets in the punch and operating lever G.
This construction permits the ink to be read-
ily attached to and detached from the punch
t(“; facilitate placing the sub-press in and re-
moving it from the machine, and also enables
the Sllbulz)re%s to be adjusted horizontally on

|_ F

1ts support D, the link ¢ sliding in the socket

of the lever G when the sub-press is thus ad-
justed. The punch is preferably operated

could be operated by any other suitable
mechanism permitting the ready adjustment

and removal of the c;ub—pl ess.

The rotatable work holder 1n the machine

llustrated 1s mounted and constructed as

follows: 1 represents a horizontal circular
table which is secured by bolts 4, Figs. 6 and
7, on the top of the body portlon of the main
frame. ThlS table extends between the base
and overhanging arm of the sub-pl ess and 1s
provided with an opening 4/ through which
the punch reciprocates in the operatmn of
the m‘wh ne. The work holder is of annular
shape and, as shown in Fig. 4, consists of an
outer e*{temorly toothed ring K, an inner
ring k rigidly attached thereto and an ad-
1ustab e ring £'. The inner ring k& has an

mwardly-extending rib which 1is seated i In a

peripheral rabbet in the table I, and is con-
fined theremn by a retaming rmﬂ' k* secured
to table 1. The adjustable ring %" is pro-
vided with an inner peripheral seat or groove
m which the ring X to be punched rests,
with fingers £° beneath which the work 1s
engaﬂ*ed and with a key or tooth k%, Fig. 2,
which engages in a notch in the edﬂe of the
work to hold the same in proper posztlon in
and cause 1t to turn with the work holder.
The adjustable seat ring is adjustably secured
to the work holder by screws k%, Fig. 2,
screwed mto the work holder throucrh elon-
gated slots in the supporting ring. "The ad-
]ust%ble seat ring can thus be adjusted cir-
cumferentially to a limited extent for hold-
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ing the work in the proper position on the
work holder.
large enough m diameter to receive the
largest sized ring to be punched, and when
a ring of small diameter is to be punched,
the seat ring %’ is removed and replaced by
another ring of the proper diameter to suit
the ring to be punched. Thus the holder is
adapted, by the mere interchange of the seat
ring, to hold rings to be punched of various
different diameters. The construction of the
work holder and manner of mounting the

same could be different, without affecting

the operation of the machine.

The feed mechanism for intermittently
turning the work holder is preferably con-
structed as tollows: L represents a hollow

vertical shaft or sleeve which is arranced

concentrically with the work holder and is
supported at its ends In suitable bearings
[ I on the main frame and the table I, see
Figs. 3 and 6. M is a feed pawl or dog
mounted at the outer end of an oscillating
arm or carrier m which is arranged horizon-
tally below the work holder and takle I and
1s pivoted at its inner end on the hollow shaft
L: s0 as to oscillate about the same as an axis.
The feed pawl has a wedge-shaped tooth at
its mner end adapted to engage between the
correspondingly shaped teeth of the work
holder for turning it. The feed pawl is car-
ried by a slide m’ which is movable longi-
tudimally of the pawl carrier in a suitable
guide-way thereon. Asshown in Fig. 4, the
feed pawl 1s slidably mounted in a pocket in
the slide m” and is pressed inwardly or toward
the teeth of the work holder by a spring m?

&
P

| way 1n a carrier arm 7/, also pivoted at its
l

|

located in a cavity in the pawl around the |

stem m® which 1s screwed into the pawl and
extends outwardly through a hole in the end
of the shde m’, and is provided at its outer
end with stop nuts m*. The spring m? bears
at opposite ends against the pawl and the
end of the slide and holds the pawl normally
agamst a lug or shoulder m® on the slide.
When the slide 1s moved outwardly on the
pawl carrier, the lug m® bearing against the
mner end of the pawl moves the pawl with
the slide, and when the slide is moved in-
wardly the pawl is moved therewith through
the medium of the spring m?* which enables
the dog to yield to prevent possible injury
to the feed mechanism in the event that the
tooth of the pawl should strike the outer
face of one of the teeth of the work holder
instead of entering the space between two
teeth, or should, from any cause, be arrested
before the slide reaches the end of its inward
movement on the pawl carrier.

N represents a holding dog or pawl for
engaging the teeth of the work holder to hold
the same positively from movement in its
rest positions. This pawl or dog N is
mounted like the feed pawl, on a slide n»

The work holder is made | inner end on the hollow shaft 1., beneath

the pivot end of the feed pawl carrier. The
carrier n’ for the holding dog does not oscil-
late but 1s preferably adjustable circumfer-
entially relative to the work holder so as to
locate the holding dog in proper position for
holding the work holder in correct relation
to the punch. For this purpose the outer
end of the carrier »” rests upon a horizontal
segmental portion n* of the main frame and
1s adjustably secured thereto by bolts »?
passing through side lugs on the dog carrier
and through slots in the supporting bracket
n* or by other means. Bell-crank levers
O and O’ are fulerumed respectively to lugs
depending from the carriers for the feed and
holding dogs or pawls, and each lever has an
arm which extends through a slot in the car-
rier on which it is fulerumed into a hole in
the pawl shide on said carrier. The lever O
has another arm which extends through a
slot 1n the hollow shaft L. into a socket in a
pin I’ adapted to reciprocate vertically in
sald hollow shaft, see Fig. 6. The other arm
of the other bell-crank lever O’ is connected
by a link p to a lever p’ Fig. 3, which is suit-
ably fulerumed on the holding dog carrier
with its outer end passing through a hole in
the hollow shaft L. and engaging in a socket
in the vertically movable pin P. Thus when
the pin P 1s raised the feed pawl and holding
cdog will be moved simultaneocusly respec-
tively into and out of engagement with the
teeth of the work holder, and when the pin
15 lowered the feed pawl and holding dog will
be oppositely moved simultaneously. Both
pawls or dogs are positively moved in each

- direction and are not mere spring-operated

clevices which are liable to rebound and re-
lease the work holder when rapidly operated.
The pin P isreciprocated by a lever Q, Fig. 6,
which is suitably fulerumed at ¢ on the main
frame and 1s connected at one end to the pin
P and 1s provided with branch arms pro-
vided at their outer ends with anti-friction
rollers which bear upon two peripheral ribs
on a cam ¢’, F1g. 1, secured to the main drive
shaft H. The pin P is thus positively raised
and lowered once for each revolution of the
drive shaft.

The mechanism just described for posi-
tively reciprocating the {feed pawl and hold-
ing dog simultaneously in opposite directions
1s stmple and reliable, but manifestly mech-
anism of other construction could be em-
ployed for effecting the same result.

The carrier m of the feed pawl is oscillated
by suitable means, preferably by a crank
wheel R, Figs. 1, 2, 6 and 7, which 1s located
below the pawl carrier and work holder and

1s fixed to the upper end of a vertical shaft r

which 1s journaled in suitable bearings 7’ on
the main frame and is suitably geared to

which is movable longitudinally in a guide- | the drive shaft, for instance, by bevel gear
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wheels 7 and 7® secured to the crank and [ suitably pivoted on the main frame adjacent: 65
main shafts. The crank pin 7 extends up- | to the driving pulley T for the drive shalt.
wardly from the crank wheel into a slide | This pulley 1s continuocusly driven and a
head which reciprocates in a guide-way 7°, | cluteh ¢ is provided for connecting the drive

5 Fig. 6, in the underside of the pawl carrier | shaft to and disconnecting it from the puiley’
m, so that the carrier is oscillated once for- | for starting and stopping the machine. The 70
wardly and backwardly for each revolution | construction of the clutch ¢ forms no part ot
of the crank wheel shaft and main drive | this invention and any suitable device for the :
shaft. The crank pin is secured to a dove- | purpose could be employed. 1t is suflicient

10 tailed block 7 fitted in a correspondingly | to state that the clutch 1s provided with a
shaped diametrical guide-way in the crank | stop member ¢ which codperates with the 75
wheel, and is adjusted radially toward and | clutchleverst. Normallyapartontheclutch
from the center of thie crank wheel for chaneg- | lever engages the stop member ¢ of the:
ing the throw of the pawl carrier,byascrewr’, | clutch, whereby the clutch is operated to

15 Fig. 7,which is journaled in a bearing on the | release the pulley from the shaft. When the "
crank wheel and works in a screw-threaded | treadle is depressed, the clutch lever is;80
hole in the dove-tailed pin block. Any other | lowered out of engagement with the stop
adjustable throw crank could be used. member ¢ and the clutch 1s thus permitted

The cam ¢ for reciprocating the feed pawl | to act to couple the pulley to the drive shaft

00 and holding dog into and out of engagement | for turning the latter.
with the work holder is so timed relative to U, Fies. 5 and 6, represents an arm secured 85
the operation of the crank which oscillates | to the treadle shaft and connected to the
the feed pawl carrier that the pawl and dog | lower end of a latch rod w which projectsup
are shifted when the crank pin is passing the | through a slot in a bracket 4’ on the main

o5 dead center positions at the opposite ends of | frame and is provided with a head or enlarge-
the throw of the carrier, which at such times | ment «* adapted, when raised by depressing 90
is practically stationary momentarily. The | the treadle 3, to rest on a shoulder on the
feed pawl and holding dog are, furthermore, | hracket v/, as shown in Fig. 6, and hold the
so adjusted and timed relative to each other | treadle down. The upper end of the latch

30 that one enters between two teeth of the | rod w is pressed over toward the holding
work holder before the other fully clears the | shoulder on the bracket %’ and against the 95
teeth, so that the work holder is always under | lower end of a trip lever V suitably fulerumed
the control of one pawl or deg and is never | between its ends on the bracket ', by a
disengaged from both at the same time, | suitable spring-pressed plunger or the like v

35 whereby the over-mevement or rebounding | mounted 1n the bracket w’. The upper end
of the work holder is positively prevented. | of the trip lever V stands m the path of a 100
As the teeth of the holding dog is wedge- | trip projection o', Fig. 7, extending out-
shaped and the work holder teeth are simi- | wardly from the periphery of the work holder
larly shaped, the dog in entering between | below the teeth thereof. When the treadle

40 two teeth of the work holder serves to accu- | 5 is depressed, the latch rod w 1s raised and -
rately position the work relative to the punch | the spring plunger v presses its head over 105
and the slots or holes are thercfore spaced | cnto the shoulder on the bracket and the.
with great precision. Inasmuch as the throw | head of the rod moves the lower end of the
of the feed pawl carrier can be lengthened or | trip lever V outwardly, and the upper end:

45 shortened by adjusting the erank pin from or | thereof inwardly against the smooth rim of |
toward the axis of the crank wheel R, it is | the work holder. The machine continues 1 110
possible to advance the work holder a dis- | operation as long as the treadle 1s held down
tance between a greater or less number of | by the lateh rod «. When the work holder(
teeth of the work holder. The work helder | has made one complete revolution, the trip |

50 1s therefore preferably furnished with teeth | lug " engages the upper end oi the trip;
to a number having numercus divisors, as | lever, forcing it outwardly, which throws the 115
thereby the possible number of different | lower end of the lever inwardly and disen-:
spacings for the slots or holes is increased. | gages the head of the latch rod » from the
. S represents a treadle for starting the ma- | shoulder on the bracket «’. Thisreleases the -

55 [chine. This treadle is secured to enc end of | treadle and the spring s for the latter raises
‘a horizontal shaft s journaled in suiteble | the treadic and lifts the clutch lever s¢* into:120
"bearings in the base portion of the frame and | the path of the stop member ¢ of the clutch,

‘is normally held up and lifted after being | which, striking the same, releases the pulley !
depressed by suitable means, such as = | from the drive shaft end stops the machine.

The cluteh lever is preferably provided with”

a siiding plunger W, Fig. 5, against which the 125
member ¢’ strikes. A lever w fulcrumed on

the main frame has an arm which 1s pressed
against the stop plunger by a spring-actuated

60" spring s’, Figs. 1 and 3, connecting the |
treadle to a suitable part of the mamn frame.
“An arm ¢? secured to the opposite end of the
treadle shaft is connected by a hink §* to a

clutch-controlling lever s*, Fig. 5, which 1s
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sliding rod " connected to said arm of the | gagement with said work holder, substan-
lever w, and the other arm of the lever is

connected to the piston of an ordinary dash- |

pot or damper w*. By this construction the
plunger W on the cluteh lever is adapted to

vield when struck by the clutch member t'

and the blow 1s cushioned. The dash-pot
prevents a sudden rebound of the plunger W
and the clutch member which 1t arrests, so
that there i1s no tendency for the drive shalt
to rebound or turn backwardly and the ma-
chine will come to rest with the shaft always
1n the same position.

The invention is not restricted to the
starting and stopping mechanism desecribed
and other means for this purpose could be
employed.

When a disk or plate 1s to be slotted ex-
ternally, or in its outer periphery, it cannot
be placed directly in the annular work holder
K, and a disk holder Y, Fig. 9, 1s provided
on which the disk X’ i1s secured. This holder
1s secured to the upper end of a stud axle v
which 1s inserted in the upper end of the hol-
low shaft L. A plate 1/ is secured to the an-
nular work holder K in place of the seat ring
k" and 1s secured m any suitable way to the
stud axle v to cause 1t and the disk holder Y
to turn with the work holder. The sub-
press B 1s removed and replaced by another
sub-press B’ adjustably mounted on a re-
movable bridge or support Z which, i the
construction shown, 1s secured at one end in
the way d of the adjustable support D, and
rests at 1ts other end on a flange on the stud
axle y. The sub-press B’ is supported at a
higher elevation m the machine than the
other sub-press and a shorter ink ¢* is em-
ployed for connecting it to tlie operating le-
ver G. When the machine 1s equipped with
the disk holder Y and sub-press B’ for slot-
ting the outer edges of disks, it is operated m
the same manner as explamed for slotting
the mmner edges of rings.

I elaim as my mvention:

1. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for intermit-
tently turning said work holder comprising a
feed pawl, means for oscillating the same, a
holding dog, and actuated mechanism for
positively moving said teed pawl and holding
dog simultaneously one into and the other
out of operative engagement with said work
holder, substantially as set forth.

2. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for intermait-
tently turning said work holder comprising a
feed pawl, a carrier on which said feed pawl
reciprocates, means for oscillating said pawl
carrier, a holding dog, and actuated mechan-
1Ism for positively reciprocating said feed
pawl and holding dog mto and out of en-

l

tially as set forth. - :
3. The combination of a punch or the like,
and operating means therefor, a rotatable

work holder, and mechanism for intermit-

tently turning said work holder comprising a
feed pawl, a carrier on which said feed pawl
ts mounted and which 1s pivoted concentric-
aliy with said holder, means for oscillating
said pawl carrier, a device arranged axially
of said work holder and connected to said
feed pawl, and means for reciprocating said
device to positively move said feed pawl into
and out of engagement with said work
holder, substantially as set forth.

4. The combimation of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for intermit-
tently turning said work holder comprising a
feed pawl, a carrier on which said feed pawl
1s mounted and which 1s pivoted concentric-
ally with said holder, means for oscillating
sald pawl carrier, a holding dog, a device ar-
ranged axially of said work holder and con-
nected to said feed pawl and holding dog,
and means for operating said device to posi-
tively reciprocate said feed pawl and holding
dog toward and from said work holder, sub-
stantially as set forth.

5. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for intermit-
tently turning said work holder comprising a
feed pawl, a carrier on which said feed pawl
1s mounted and which 1s pivoted concentric-
ally with said holder, means for oscillating
sald pawl carrier, a holding dog, a device ar-
ranged axially of said work holder, means for
reciprocating said device, and connections
from said device to said feed pawl and hold-
ing dog for positively reciprocating the same
i opposite directions, substantially as set
torth.

6. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for mtermit-
tently turning said work holder comprising
carriers Tor a feed pawl and holding dog both
pivoted concentrically with said work holder,
a feed pawl and holding dog mounted on
sald respective carriers, means for oscillating
said feed pawl carrier, means for adjustably
securing sald holding dog carrier, and means
tor .positively reciprocating said pawl and
dog mto and out of engagement with said
work holder, substantially as set forth.

7. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for mtermit-
tently turning said work holder comprising a
feed pawl carrier, means for osciullating the
same, a slide movable on said carrier toward
and from the work holder, a feed pawl yield-
ingly mounted on said slide, a pin which re-
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clprooa,tes in the pivotal axis of said pawl | said operating device and having an adjust-

carrier, and a lever mounted on said carrier
and actuated by said pin for operating said
pawl slide, substantially as set forth.

5 8. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, “and mechanism for intermit-
tently tummﬂ sald work holder comprising a
crank or the like arranged adjacent to sald

10 work holder to turn in a plane parallel there-
with but about a different axis, and a feed
device for said work holder which is oseil-
lated by sald crank, substantially as set
torth.

15 9. The combination of a punch or the like,
and operating means therefor, a rotatable
work holder, and mechanism for Intermit-
tently turning said work holder comprising a
crank or the like arranged adjacent to said

20 work holder to turn in a plane parallel there-

with but about a different axis, a feed device

for said work holder which is oscillated by
isaid crank, and means for adjusting the
‘throw of said crank to vary the movement of

25! said feed device, substantially as set forth.

- 10. The combination of a main frame, a
work holder mounted to rotate on said frame,
a sub-press mounted on sald main frame and
adjustable radially of said work holder,

30 punch or the like carried by said sub- press
and operating means for said punch or the
like mounted on said main frame and having

an adjustable connection with said punch or
the like, substantially as set torth. .

36 11. The combination of a mam frame, a
work holder mounted to retate on said frame,
a sub-press equipped with a punch or the like
and removably mounted on said main frame
whereby the sub-press with the punch or the

40 like can be removed from the machine as a

unit, and operating means tor sald punch or

the like mounted on said main [rame and de-
tachably connected to said punch, substan-

tially as set forth.
45 12. The combimmation of a frame, a warl{

holder mounted to rotate on said frame, a

sub-press mounted on said frame and adjust-
able radially of said work holder, a punch or
the like carried by said sub—pless an operat-
50 ing device for said punch mounted on said

frame, and a link connecting said 91111011 to |

1)

able connection with said device, substan-
tmﬂ as set torth.

The combination of a fra,me a work
holder mounted to rotate on said frame,

means for ntermittently rotating said work

0O

holder which are adjustable to vary the

movements of the work holder, a sub-press
mounted on said frame and a,d]ustable radi-
ally of said work holder, a punch or the like
carried by said sub-pless and operating
means for said punch or the like mounted on
said frame, substantially as set forth.

14. The combination of a punch or the

or the like controlling said clutch, and stop

mechanism contn ollmcr said clutch including: ~ .4
a trip device which 1s ‘actuated by said ka;; -
holder when the same has made a complete_}

lGVOlUthl’l substantially as set forth.

’]"116 combination of a rotatable annu-:

lal" W()lk ho der, and mechanism for inter-
mittently- 11‘1111("' the same, a removable
bridge for Supportmﬂ* a sub-press over said
worl holder, and a holder for a disk which 1s
arranged over said bridge and 1s connected to
and turned by said work holder, substan-
tially as set forth.
16. The combmation of a rotatable annu-
lar work holder for supporting and turning a
ring to be punched, and mechanism for in-
termittently turning the same, a sub-press
removably - m()unted in the machine for
punching the ring, a bridee adapted to be
moumed in the machine in Jlace of said sub-
press for supporting a different sub-press
over sald work holder, and a holder for a disk
which 1s arranged over said bridge and 1s con-
nected to and turned by said work holder,
substantially as set forth.

Witness my hand, this 30th day of Janu-

ary, 1908.

BROR J. LINDGREN.

Witnesses:.
MarTIN G- J. Naurs,
(OTTFRIED ADOLPHSON.
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