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To all whom it may concern.: |
Be it known that I, SaMuEL C. BOND a citizen of the

United States, residing at Wilmington, in the county of

Newecastle, State of Delaware, have invented a new

and useful Improvement in Machines for Punchmg, of |
‘which the following is 2 specification.

My invention relates to a machine for punching,
which will supply the pressure to the punch plunger

~ only in such amounts as will be required to remove the
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required amount of materla,l from the article to be
punched. |

It further consists of novel details of construction, all
as will be hereinafter set forth. -

Figure 1 represents a sectional view and partlal side
elevation of a punching machine embodying my inven-
tion. Fig.2 representsa front view with valvesand ports

shown in section.” [Fig. 3 representsa sectional view of

the punch showing the relative position of the pun ch,
slug, plate and die after the material has been sheared.

Referring to the drawings: 1 designates the hook or

framne to which is secured the die block 2 and the high
pressure cylinder 3, In which reciprocates the punch
plunger 4 carrying with it the punch h, the punch nut 6
and the packing leather 7 and the pull-ba,ck gland 8,
said packing beilng sﬂ;ua.ted between the gland 8 and
the plunger 4.

To the high pressure cyhnder 3 18 secured the dia-
phragm 9 which has secured théreto the cylinder head
10 and cylinder or casing 11.

12 is the piston which rempmca,tes In the cyhnder 11
and to which issecured the rod 13, which passes through
the cyhnder head 10 and bas the’ enlarged portion 14
and on oneend the head 15, which is adapted to engage
with the pull-back gland 8 a.:u_d the end of the chamber
16 respectively, at Or mear the end of the stroke of the
plston i2.

17 is the high pressure pack:mg whlch i8 sltuated be-
tween the gland 8 and the reservoir-18 and in conjunc-
tion with the enlarged-portion 14 of the rod 13, forms a
closure for the communication between the high pres-
sure ¢ylinder 3 and the said low pressure reservoir 18,
which is formed by the diaphragm 9 and the cyhnder
head 10..

19 is the low pressure packmg wh;tch Wlth the low
pressure gland 20 around the rod 13° prevents all ﬂow‘-_' °
from the reservoir 18 to the cylinder 11 but perlmta

flow to take ~lace in the reverse direetion.
to the reservoir 18.

plunger 4, through the stripper 23 andithe die 24.

25 represents the valve chamber, the projécting ‘end'

258 of which serves asa grip for the hand, said valve 31
being readily operated by the thumb of the hand hold-

I due to the operation of said valve is absorbed between

the valve 31 and the grip 25* instead of the valve and

the inertia of the machine, as in machmes constructed s

heretofore; this feature enables the operator to operate

the valve without disturbing the relation of the ma-
| chine to the work. ‘This chamber contajns the admis-
sion port 26 and has the controlling ports 27 and 28, one

of which communicates with the upper portion of the

interior of the cyhnder 11 while the other communi-

cates with the lower portion, said chamber 25 having
also the exhaust ports 29 and 30.

31 is the balanced conirolling valve operated by the
thumb or finger said valve 31 being readily operated by
the thumb of the hand holding the: shell forming. the
valve chamber 25. |

38 represents the punch in the act of pushing the
slug 39 from the plate 40 through the die 41.
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The operation is as follows:—The reservoir 18 is filled

with a suitable liquid, the hose or other fluid conveyer
is attached to the admission port 26 with the controlling

valve 31 in the position shown, the motive fluid passing
 from the port 26 through the port 27 and packing 19

to the reservoir 18 and between the piston 12 and the

cylinder head 10 thereby holdmg the punch plunger

4 at one end of its travel by the head 15 and the gland,
8 against the pressure of the motive fluid on the liquid

80

in the reservoir 18, which liquid will be readily seen,

exerts a pressure on the punch plunger 4 by passing
between the high pressufe packing 17 and the shaft

13. The material to be operated upon is then placed

on the die 24 and the valve is then moved econnecting
the port 27 with the exhaust port 29 exhausting the

|.motive fluid from between the cylinder head 10 and

the piston 12 but not from the reservoir 18, the pressure
on the fluid being retained by the packing 19, the valve,

| at the same time, admits the motive ﬂmd through

the ports 26 and 28 between the piston 12 and the cylin-
der 11, causing the piston 12 and the rod 13 to move

towards the head 10, the punch plunger 4 at the same -
time moves toward the die 24, which action is due
to the pressure of the motive fluid in the reservoir 18
| . being exerted upon. the liquid in the same and ceases
| when the punch comes in contact with the material to-
-be punched. The piston 12 in the meantime has been
‘moving towards the hiead 10 but keeping in the same
:-:relatwe position- with respect to the punch plunger

- é and as it continues to move in the same direction it
- 21 is the ﬁ]]mg plug by Wth]l a liquid is admltteda‘ ’ 08ses cammumcatlon between the high pressure cylm—
1:der 3 and t]‘.lﬁ reservoir 18 by the enlarged portion 14 of

22 is a stop ring which limits the travel of the punch;-}-

the rod\13 entering the high pressure packing 17 and
forming an ‘effective closu:re This action causes the
pressure in the high pressure cylinder .3 to become
intensified-due to the difference in area of the piston 12

and the enlarged partmn 14 of the rod 13. The inten-

ing the grip 25* and as will rea.dle be seen the reactlon 1 slﬁed pressure is exerted on the punch plunger 4 until

85

90

95

100
105

110



10

15

20

2D

30

~ during the expulsion of the slag.

35

40 a low pressure reservoir, a plunger, a rod therefor adapted .

=

the enlarged pt)rtioli 14 of the rod 13 has pasééd entirely !

through the high pressure packing 17, the punch 5 and
slug 39 are then in the position shown in Fig. 3 and
communication is again established between the res-
ervoir-18 and the high pressure cylinder 3, causing

the punch plunger 4 to continue its travel under direct

pressure until arrested by the stop ring 22. This con-
tinuation of the travel is due partly to the direct action
of the motive fluid on the piston 12 through the rod 13

and head 15 on the end &f the chamber 16 and partly

to the pressure of the motive fluid on the liquid in the

reservoir 18 acting on the plunger 4. The valve is

then returned by a spring 43 to the position shown
in Fig. 2 which admits the motive fluid between the
head 10 and the piston 12 causing the piston 12 to re-
turn to its original position and to carry with it the
punch plunger 4 compressing the motive fluid in the
reservoir 18, which is .accomplished by the head 15
engaging with thé gland 8. This completes the cycle.
It will be evident that various changes may be
made by those skilled in the-art, which will come

- within the scope of my invention, and I do not there-
dore, desire to be limited in every instance to the exact

construction herein shown and described.
. - f .

Having thus described my invention, what I claim as

new and desire to secure by Letters Patent, is:—

1. In a punching machine, a punch plunger and means
for operating the same, said means comprising provision

. for a maximum pressure and for automatically reducing

that pressure, the maximum pressure being exerted during
the performance of the work and the

2. In a punching machine, a punch and die and means

for operating the same, said means comprising provision

for a maximum pressure for shearing the material and for
automatically reducing such pressure and a reservoir of

power for storing sufficient pressure to expel the material
sheared. | |

3. In a punching machine, a high pressure cylinder,

. pressure. - - |

reduced pressure |
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to’ reciprocate in said cylinder and -reservoir, -and means -

for exerting a low pressure at the beginning and ending
of the stroke of the plunger and for exei*ting' a maximum

4. In a punching machine, a'high pressure cylinder, a

der, a piston, a rod for said piston and an enlarged portion
on said rod, and packing which is adapted to closely fit
said enlarged portion when the same passes thereinto to
prevent communication between the high pressure cylin-

der and low pressure reservoir; said enlarged portion
passing completely- through said packing thereby, again

establishing communication bLetween said high pressure

cylinder and low pressure reservoir. , -

5. In a punching machine, a eylinder, a punch plunger
adapted to 1'ecipr0c4te ‘in "said'cylinder, a reservoir in
communication, with said cylinder means for intensifying
pressure within said cylinder, a closure for said com-
munication while intensifying the pressure in said cylinder
and means of again establishing said communication dur-
ing the travel of said punch plunger in same direction.

‘6. In a punching machine, a high pressure cylinder, a
low pressure reservoir, .2 rod having a head which is

‘adapted to reciprocate in said cylinder,~a plunger, a gland

secured thereto with which said head is adapted to engage

on the return stroke, a packing between said .cylinder and

said reservolir, an enlarged portion of said rod adapted to
form a closure with' said packing Detween said cylinder
and said reservoir, a seCond cylinder, a piston connectel
with said rod and adapted to reciprocate in said cylinder,

-and means for contacting the motive fluid on either side of -

said piston as required. . '

7. In 2 punching machine, a high pressure cylinder, a

plunger adapted to reciprocafe in said cylinder and means
comprising ‘& low pressure reservoir for exerting a low
pressure at the beginning and ending of the stroke of the
plunger and for exerting a maximum pressure.

8. In a punching machine, a punch and die and means
for operating the same, said means comprising provision

for a maximum pressure for- shearing the material and

for reducing such pressure, and a reservoir of power for
storing sufficient pressure to expel the material sheared.

SAML. C. BOND.-

Witnesses ;
(GEORGE ARMOR,
- W. V. BonNp,
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low pressure reservoir in communication with said cylin-
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