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No. 772,896,

UNITED STATES

Patented October 18, 1904.

PatenT OFFICE.

JOHN V. W. REYNDERS AND WILLARD T. SEARS, OF HARRISBURG,
PENNSYLVANIA.

CONTROLLING DEVICE FOR PUNCHES.

.:PECIFICATION forming part of Le*ters Patent No. 772,826, dated October 18, 1904,

Apphca.tlm filed December 22,1903, Serial No. 186,175,

© To all whom it may concern:

Be it known that we, Jorn V. W. Rexx-
pERS and WILLARD T. Sears, citizens of the

© United States, and residents of the city of

- U

Io

Harrisburg, Dauphin county, Pennsylvania,
have invented certain Improvements in Con-
trolling Devices for Punches, of which the
following is a specification.

This invention consists in a novel combina-
tion of apparatus for controlling the action
of any desired number of punches in a punch-

 ing-machine, one object of the invention be-
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ing to provide mechanism which shall auto-
matically cause the operation of a punch or
punches so constructed as to be normally in-
active and also to provide means whereby

the operation of the punch or punchés or the:
prevention of such operation will be made to--

occur at predetermined intervals.
It is further desired to provide means

whereby any number of punches may be si-.

multaneously caused to operate, it being de-
sired to employ our improved mechanlsm in
connection with an automatically - operated
spa01n0“-table in such manner that as said ta-
ble is intermittently moved a single punch
may be made to operate so as to form holes
in a plate at any desired intervals or if a num-
ber of punches be employed to operate upon
the same plate to so actuate the punch-con-
trolling mechanism that its punches will be

made to act at any desired intervals and in

any desired combination.

Thesé objects we attain as hereinafter set
forth, reference being had to the accompany-
ing drawmws “in which—

qure 1is an end elevation of a portlon of’

aspacmcr-table for a punching-machine, show-
ing our 1mproved apparatus as applied there-
to. Fig. 2is a plan view of a part of the de-
vice showh in Fig. 1. TFig. 8 is a sectional
elevation-of a portion of a punch, showing
our improved. device applied thereto for con-
trolling its action. - Fig. 4 is'a plan view of
the mechanism shown in Fig. 8. Fig. 5isa
side elevation of the mechanism for intermit-
tently turning the templet-carrying wheel.
Fig. 6 is a dladrammamc view of the pre-

1903, Serial No. 186,725.

(No model.)

ferred alrrangement.of electrical connections

‘employed in carrying out our -invention.

Fig. 7 is a plan view, partially in section,

50

showing the preferred arrangement of the

parts of a spacing-table with which our in-
vention may be used; and Fig. 8is a sectional
elevation of the stroke controlling cyhnder
and its attached parts.

In the above drawings the -invention is
illustrated as employed in connection with an
1mproved form of automatically - operated
spacing-table, which will not be deseribed in
detail or claimed in-the present application,
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as this has been done in an application for

patent filed by usunder date of December 26,
It may, however,
be stated that a plate of material to be oper-
ated pon is supported so-as to be connected
to and movable with a carriage whose frame-
work is shown at A, which carrnoe is sup-
ported on a series of tracks @ and «’, carried
by suitably- placed standar ds, of Whlch oneis
illustrated at B.

A:driving-shaft b or othel source ot motive
power is so connected to the mechanism of

the punching-machine with which the. whole-

structure is employed as to be given a certain
amount of rotation or movement at each op-

eration of said machine, and this source of

power by means of %mtable gearing is made
to reciprocate a rod ¢ once tox each stroke of
the punch. - Said gearing in the present case
includes a chain 2% connecting . suitable
sprocket-wheels on the shaft & and on a shatt
%°, ‘bevel gear-wheels respectively fixed to
shafts #° and % acam 0%, fixed to the shaft d',
and a lever §°, pinned to the rod ¢ and having
a roller (not shown) which follows the cam-
groove on said cam p’. Said rod ¢ has upon
it a piston ¢, which operates within the cyl-
inder C and while being supported 50 as to

be movable relatively to “the car riage is made

to intermittently move the latter, and with it
the work carried relatively to the punch,
through the medium of a toothed arm ¢, Whlch
engages with a similarly-toothed rack o' on
the frame of the machine. The amount of

such motion of the carriage, or, what is the
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same thing, the length of the stroke of the
cylinder, is, as described in our above-men-
tioned application, determined by « series of
stop-plates, of which two are shown at  and
5 ', these being supported so as to be succes-
sively made to engageavalve-rod ¢, by which
a valve ¢’ is controlled so as to permit the flow
of fluid in the cylinder C to take place from
one side of the piston to the other. It will be

1o understood that the stop-plates of the various

lengths required are supported in a substan-
tially rigid manner upon the carriage, so that
whenever the piece ¢, carried by the valve-
rod of the cylinder C, strikes one of them mo-

15 tion of said cylinder immediately ceases, since

the piston within it is then free to force the
liquid from one end of the cylinder to the
other through the opened valve. On the re-
turn stroke the valve ¢, being free to move

20 on its stem, immediately closes and the cyl-

inder, being held from motion by the engage-
ment of the arm ¢ with its toothed rack,
causes the spacing-table with the piece oper-
‘ated upon to be moved bodily until a rod ¢,

25 which has a valve similar to the valve ¢,

strikes a portion of said table, and thereby
opens said second valve, thus permitting
liquid to again pass from one end of the cyl-
inder to the other end, so that the device is

30 ready to make another stroke. The stop-

plates arecarried in the present instance upon
atemplet-wheel D, which is shown as grooved
for their reception, and there is fixed to the
same shaft as said templet - wheel a worm-

35 wheel ¢, which is intermittently turned to

the extent of the angle between each stop-
plate by means of any desired mechanism.
For this purpose we have shown a driving-
shaft ¢ connected in any desired manner to

40 the main shaft  and provided with a cam ¢,

which oscillates a lever ¢*, suitably provided
with a roller in engagement therewith. This
lever carries a pawl ¢* in engagement with a
ratchet-wheel ¢, and this latter is keyed to

45 the same spindle to which is fixed a bevel-

gear ¢’. A pinion ¢, meshing with this gear,
operates a worm ¢°, in engagement with the
worm-wheel d*through the medium of a shaft
¢, and by this means it will be seen that the

50 templet- wheel D, with its stop-plates, will

be moved forward to the desired extent upon
each revolution of the driving-shaft e¢. The
templet-wheel is so supported upon its shaft
that either it or said shaft is free to move

55 longitudinally, or, if desired, the stop-plates

may be so fixed to said wheel as to move toa
limited extent when engaged hy the valve-
rod ¢, and it will be seen by reference to
Figs. 2 and 6 that the rear edge of each of

60 the stop-plates is provided with any desired

number of projections ¢* for purposes here-
inafter set forth.

Referring now to Figs. 3 and 4, we have
illustrated a punch and a portion of its adja-

65 cent parts arranged for operation according

Jis free to pass.
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to our invention, and it will he understood
thatany desired numberof these punches may
be supported upon the plunger of a punching-
machine so as to be capable of forming a plu-
rality of holes in a suitably-placed sheet of
material when said plunger is depressed.  In
Fig. 3, F is the punch-holding picce, which is
bolted or otherwise suitably attached to the
face of the plunger of the punching-machine
in the well-known manner, and in this picce
isa cavity into which the punch-carrying head
To this head is seenred a
punch 7’ by means of a nut % and there is
a horizontally - movable slotted block £* so
placed as to be free to be moved over the end
of said punch-head and Dbetween it and the
face of the plunger. The position of the
block #* depends upon whether or not a so-
fenoid #* is energized, for this latter is car-
ried at one side of the punch ¥ and has an
armature /” fixed to the said sliding block.
A spring 7’ normally tends to hold the arma-
ture, and consequently the block 7% in such
position that the punch will not act to malke
a hole in a piece of material, hut will simply
move upward when the plunger carrying it is
lowered.  When, however, the magnet 77 is
energized, said block is made to slide into po-
sition over the upper end of the punch-head

J» with the result that when the plunger of

the machine makes a stroke the punch £’ will
be forced through any material in the proper
position relatively thereto. Inorder that the
magnets 7! of one or more of the punches
may be properly energized, so as to cause op-
eration of sald punches, when desived, we
connect then, as shown in Fig. 6, one termi-
nal of all of the magnets being in clectrieal
connection with a terminal of the current-
generator (z, and the remaining terminals he-
ing connected, respectively, to trolley-wires
supported in any desired manner upon the
supporting-standards B tor the work-holding
carriage, so as to be engaged by trolley-wheels
g, carried upon a piece of insulating material
g'. These wheelsare connected, respectively,
to one terminal, ¢*, of switches supported upon
a standard ¢* of the carriage, and all of the
terminals ¢° of said switches are connected
together by a wire attached to a contact-picce
¢’y carried by the eylinder C, but insulated
theretrom. A fixed contact ¢° is supported
in a suitable position upon the work-holding
carriage so as to engage the contact ¢* under
certain conditions of operation, and is in turn
electrically connected to a trolley-wheel o,
so placed as to engage a trolley-wire in con-
nection with asecond -terminal of the current-
generator (x.

Prepavatory to starting our improved ma-
chine a series of stop-plates similar to « and
d is fastened to the templet-wheel D) in such
positions that as said wheel is tuwrned their
rear ends, which are provided with the pro-
jections ¢, will move in a plane elose to the
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contacts of the sw1tches carried by the stand-
ard g” on the carriage. -When now the device

1s set in oper atlon each time the valve-rod

¢ of the cylinder C strikes a stop-plate it
moves the same lon(r1tud1nally to an extent
sufficient to bring the projections d* thereon
into engagement Wlth the terminals ¢* and ¢°

of some of the. switches, and since said pro-

jections on the stop-plates bridge the termi-
nals of said switches certain of the magnets

F* will be energized as soon as the cyhnder C

" has been moved sufficiently to cause the con-

115

20

tact ¢’ to engage the contact g°.  If the punch-

“plunger be now reciprocated, those punches
whose magnets have been engaged will be
caused to make holes in the plate operated-

upon, while the others will simply slide ap-
ward in said plunger without acting.

The construction of the ratchet meohamsm
is shown in Fig. 5, and after each operation
of the punch it will move forward the tem-
plet—wheel so as to bring another stop- plate

" in line with the sw1tches on the standards ¢*

.25

.and with the valverrod ¢ on the cylinder.

From the above it will be understood that
by our improved device any desired series or
arrangemnent  of holes may be punched in a

" sheet, operated upon and that without requir-

30

ing the présence of an attendant.© After the
stop-plates have once been fixed to the tem-

" plet-wheel and the plate to be operated upon

35

40

hals been properly fixed relatively to the-car-

- riage it is only necessary to start the machine,

which will operate automatlcally until the
work is finished.

‘While we have described and shown the
punch as controlled by a solenoid, it will be
understood that there are many other ways by
which its operation may be caused at the de-=
sired.time or times,

While it would be advisable i in all cases to

~ employ some form .of oleetrlcal device as a

5

connection between the carriage and the
punch, the actual power for moving the gag
could be obtained from any fluid under pres-
sure, the flow of such fluid being controlled
by magnets. - If desired, the movementof the
punch- head itself ‘could be utilized to move

" the gags, the means by which this was ac-

50

comphshed being rendered operative through

» the agency of electrlcal apparatus.

We claim—
1. The combination of a punch, a devme for

" controlling the action thereof, a carriage for

55

work to be operated upon by sald punch and

mechanism upon the carriageelectrically con-

60

nected to said oontrolhncrdevme for causing’
operation of the punch at predetermined in-

tervals, substantially as described.

2. T he combination of a punch, a device for
controlling the action thereof, a carriage for
work to be operated upon by sald punch and

~ eleetrical means upon said carriage including
- a templet and-a switch operated therebV for

65

causing the aetlon of said controlling means

‘8

at predetermined times, substantlally as de-
scribed.

3. The combination of a punch, a device for
controlling the action thereof, a carriage for

work to be operated on by sald punch, means .

connected to said controlling device for caus-
ing operation of the punch at predetermined
tlmes, said means including a templet and-a
device coacting therewith and supported upon
the carriage, subqtantlally as descrlbed

4. The comblmtlon of a series of punches,
a series of devices for controlling the opera-
tions thereof, a carriage for Work to- be op-
erated upon bV said punches and mechanism
supported by said carriage and inoperative
connection' with said controlling means for
causing the action of any predetermlned ones
of said punches, substantially as described.

5. The combination of a punch, controlling
means for the same, a carriage for moving the
work operated on bV said puneh means for
intermittently actuating said carriage and an:
electrical device upon s(ud carriage 1nolud1no
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means for actuating the controlhncr means at '

predetermined times, subetantlally as de-’

scribed.

6. The comblnatlon of a-series of punches,
a.controlling device for each of the same, a
carriage tor work to be operated upon by. the
punches, a series of electric switches in cir-
cuit with said controlling devices and auto-
matically-operated mechanism for positively
closing any desired ones of said switches ata

: predetermmed time, said switches and mech-

anism being on said carriage, substantlally as
described.

7. The combination of a punch, means for:
reciprocating the same, means for causing said
purnch to become. operative to form a hole in
a piece of material, a carriage for moving said
material, means tor‘ operatlnd the carriage:
and a dev1ce supported on the carriage and -
electrlcally connected to the contlolhntr de-
vice of the punch for actuating the same at
predetermined times, substantially as de-
seribed.

8. The combination of a puneb, agag there-
for having a magnet whereby it is controlled

a carriage for moving work- operated on by

the punoh aswitch on the carriage and means
for causing the same to be closed at prede-
termined times, with connections between
said switch and the gag-controlling magnet,
substantially as descmbed

9. The combination of a punch and means
for controlling the action of the same, a wheel

'carrvina a selie% of stop-plates, means for

9°.
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turning said wheel and. means operated on by

said stop-plates for actuating the controlling
means for the punch, substantlally as de-

-seribed.

10. The comblnatlon of a punch, a device:
having a controiling-magnet for governing

the action of said puneh, a wheel 'having means .

whereby it is turned through a definite dis-
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tance for each operation of the punch, a se-
ries of stop-plates carried by said wheel and
a switch electrically connected to the control-
ling-magnet and placed to be operated by the
stop-plates, substantially as described.

11. The combination with a punch of elec-
trically-actuated controlling means, a carriage
for work to be operated on by the punch and
means for intermittently moving the carriage,
astop-plate actuated from said means, a switch
placed to be controlled by the stop-plate and
electrical connections between said switch and
the punch-controlling means, substantially as
described.

12. The combination of a punch, a device
for controlling the action thereof, a carriage
for moving material operated on, said carriage
having a portion movable relatively to the re-
mainder, an electric circuit operatively con-
nected to the controlling means and two
switches in said circuit, one of said switches
having one terminal on the carriage and the
other on the movable member thereof, sub-
stantially as described.

13. The combination of a punch, means

“whereby theaction of said punch is controlled,

a carriage for work operated on by the punch,
a switch on the carriage electrically connected
to the punch-controlling means, a series of
pieces also on the carriage having means for
causing operation of said switch, means for
successively presenting said pieces to the
switch and means for causing the pieces to
close the switch, substantially as described.

14. The combination of a series of punches,
means for controlling the action of the same,
a carriage for work to be operated on having
upon it a series of switches for said punch-
controlling means, a series of pieces also on
the carriage coacting with the switches, means
for presenting different ones of said pieces to
the switch and means for successively moving
the pieces to operate the switches, substan-
tially as described.

15. The combination in a punching - ma-
chine, of a plurality of punches having means
whereby their action is controlled, a carriage
having means for moving a piece of material
relatively to the punch, a series of electric
switches for the punch-controlling mechan-
ism, a movable structure having a series of
pieces with portions arranged to coact with
the switches, means for presenting said pieces
to the switch and means for actuating said
pieces after they have been presented to the

switches to operate the same, substantially as

described.

16. The combination in a machine having a
series of punches, of means for controlling the
action of each of said punches, a carriage for
moving the work to be operated on, a series
of electric switches connected to the punch-
controlling means, a series of pieces placed to
successively act on said switches and means

772,826

coacting with the pieces for governing the
amount of movement of the carriage, substan-
tially as described.

17. The combination of a punch having con-
trolling means,a carriage having means where-
by it is intermittently moved, an clectric
switch for governing the action of the punch-
controlling means and a series of pieces placed
to perform the double function of switch-ac-
uating means and means for governing the
amount of movement of the carriage, substan-
tially as described.

18. The combination with & punch having
means whereby itsaction is controlled, of a car-
riage having on it a relatively movable cylin-
der, a piston therefor, means whereby said
parts are caused to impart motion to the car-
riage, an electric switch connected to the
punch-controlling means, a series of pieces for
governing the length of stroke of the carriage,
said pieces having parts codperating with the
switches, with means for presenting said
pieces to the switches, substantially as de-
seribed.

19. The combination of a punch having con-
trolling means, a work-carriage having a cyl-
inder, a piston therefor and a controlling-
valve, with a wheel having on it a series of re-
movable pieces, a switch in cireuit with the
punch-controlling means and means for act-
ing on sald wheel to bring said pieces into po-
sition to simultaneously actuate the valve and
operate the switeh, substantially as described.

20. The combination with a punch of & gag,
a magnet for moving said gag and automatic-
ally-operated means for causing said magnet
to be energized at predetermined times, with

.a carriage for work operated on by said punch,

said means being supported by said carriage,
substantially as described.

- 21. The combination of a series of punches,
a gag having an operating-magnet, for cach
punch, a carriage, means for intermittently
moving said carriage, means for varying the
amount of the carriage movement, a series of
switches connected to the gag-operating mag-
nets, a revoluble wheel and picces on the
wheel having portions cooperating both with
the said switches and with the means for vary-
ing the carriage movement, substantially as
described.

99. The combination of a punch having elec-
trical means for controlling its action, a car-
riage for work to be operated on, an auto-
matically-operating device on said carriage
for actuating the punch-controlling means at
predetermined times and means for connect-
ing said device with said controlling means,
the same including a contact on the carriage
and a conductor for the same extending in the
line of motion of the carriage, substantially
as described.

93. The combination with a punch of a gag,
means for actuating the same, a carriage for
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work to be operated on, means for intermit-
tenily moving said carriage, and electrical
mechanism on the carriage for causing opera-

tion of the gag-actuating means, substantially

as deserlbed
24. The combination w1th a punch of a gag

means for actuating the same, a carriage for
work to be operated on, means for intermit—
tently movingsaid carriage, an electric switch
and means for closing the same at’ predeter-
mined times, allsupported on the carriage, and
apparatus in circuit with said switch for caus-

. ing operation of the.gag-actuating means, sub-

stan’olally as described..
95. The combination with a punch ot a gag

- including a block slidable at right angles to
said punch, means for automatically moving
the same, and automatically-operated means
for causing the gag-moving means to be ac-
tuated at predetermined times, said means also
including a device for varying the amount of

20

S

movementof the éarriage, substantially as de-
scribed.

96. The combination with a punch of a gag
bodily movable in a line at right andles to
the line of action of the punch, a magnet for
moving said gag and means for actuating the
magnet, said means including. pieces of dif-
ferent lengths, contacts on said pieces, a se-
ries of fixed contacts, with means for bring-
ing the contacts on the _pieces into engage-
ment with said fixed series of contacts, sub-
stantially as described..

In testimony whereof we have signed our

25

30

names to this specification in the presence of 35

two subseribing witnesses.

JOHN V. W. REYNDERS.
WILLARD T. SEARS. .

‘Witnesses:
W, C. ARV[OR,
Mary E. HAUER.




