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To all whom it may concern:

e it known that I, James M. MaxweLL, a
citizen of the United States of America, re- |
sidineg at Mount Oliver borough, in the

vania. have invented certain new and useful
Improvements in Shearing - Machines, of
which the following is a specification, refer- |

ence being had therein to the accompanying
drawing.

| and 16 with a suitable steamn supplf
11

This invention relates to shearing ma-
chines, and the primary object of this in-
vention is to provide a shearing machine
that will be pousitive in its action, simple
and durable in construction, and free from
danger of injury by ordinary use.

Another object of this invention 1s to pro-
vide a shearing machine wherein novel

means is employved for holding a piece of |
werk beine operated upon, thereby prevent-
ing the sheared edge of said piece of work l
from bending or becoming distorted due to |
the stresscs nnd strains of the shearing ae-
f10n,

With thie above and other objjects in view
which will more readily appear as the in-
vention 1s better understood, the same con-
sists in the novel construction, combination
and arvangement of parts to be presently de- |
scrilbedd and then specifically pointed out 1n |
the appended claims. i

In the drawing t
vation of a shearing machine embodying my !
invention. Fig. 2 is a front elevation of the |
same parily broken away. Fig. 3 is a vertical
sectionz] view of the sheariffe machine partly
in clevatien, Fig. 4 is a perspective view of a |
werk holding member, Fig. 5 is a horizontal l
secticnal view taken ou the line »—ie of Fig. :
1. and Fig. 6 is a perspective view of the
shearing head. '

To put my invention into practice, I pro-
vide a main evlinder 1 having a head 2 pro-
vided with a stuffing box 3. To the head 2
is secured a plurality of standards 4 for a
platform 5, and upon this platform ave

erected four guides 6, said guides being

support a vertical anxiliary eylinder 8 and a
superposed horizontal eylinder 9, said hori-
zontal evlinder communicating with a large
horizontal cylinder 10, both of which are
secured to the upper end of the cylinder 8.

-

The cylinder 9 is provided with exhaust

gs—Figure 1 is a side ele-

14, said ports communicating by pipes 1

16 ; pipe 17.
'The pipé 13 1s provided with a drilling valve
18, while the pipe 106 is provided with check
valves 19 and 20, said check valves being of
a conventional form that can be easily regu-
lated to control the passage of steam through
the pipe 16 1n either direction.
Communicating with the cylinder 10 by
a pipe 21 is a vertical reversing cylinder 22,
this cylinder connecting by a pipe 23 with
the steam supply pipe 17. E‘he cyfinder 22 15
provided with an exhaust pipe 24. Arranged
i the cylinder 9 )s a piston rod 25 having
pistons 26, 27 and 28 within said cylinder
and a piston 29 within the cylinder 10.
Extending through the cylinder 22 1s a
piston rod 30 having pistons 81. The rod

. 30 extends to one side of the cylinder 10

and down into the cylinder 8, as at 32, while
the opposite end of the piston rod 30 ex-
tends t ch the lower head or support 33
of the cylinder 22, and to such a point that
the same can be bent mwardly and up-

- wardly through a stuffing box 34 into the

cylinder 8, thc bend of said rod 30 bemg
formed with a loop 35 through which ex-
tends a lever 36 pivotally mounted upon a
bracket 37, carried by the lower head 38 of
the cylinder 8. (See Figs. 1 and 2.)

In the cylinder 8 is a piston 39 having a
piston rod 40 extending through a stufling
Lox 41 earried by the lower head 38 of sailc
cvlinder. The piston rod 40 extends through
a work holding member, comprising a block
42 guided between the guides C. The block
12 is provided with a rear plate 43 and =
frout plate 44, the latter being adapted to
engage a piece of work placed upon the
Aanged work rest 43 mounted upon the plat-
form &.

The lower end of the piston rod 40 is pro-
vided with a shear heac{ 46 having a shear-
ing blade 47 adapted to act in conjunction
with the shearing blade 48, carried by the

. work rest 45 for shearing a piece of work.
i Adapted to engage the Jower end of the
| shear head 46 1s a piston rod 49, said rod
braced by angle bars 7. The four guides 6 ‘

extending through the stuffing box 3 into
the c}ﬂinﬁer 1, where the end of said rod 1s
provided with a piston head 50.

The cylinder 8 is formed with a bypass 51,
suid bypass commumnicating with the lower
end of the cylinder 8 hy a port 52, and with
the eylinder 9 by a circumferentially ar-
ranged rm't 53, und a plurality of circuni-
ferentinlly arvanged openings 54, The cyl-
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inder 8 is also in communication with the
cylinder ¥ by means of a passage 55, a cir-
cumferentially arranged port 56, and a plu-
rality of circumferentially arranged open-

ings 57. The lower head 38 of the cylinder
8 1s provided with a chamber 58, said cham-
ber being provided with a depending cyln-

der 59 having a piston 60 arranged therein
with a depending piston rod 61, said piston
rod being connected to the work helding
member previously described. The chamber
58 is in communication with the cyhinder 9
by a pipe €64. The bypass 51 communicates
with the lower end of the cylinder 1 by a
pipe 62, said pipe being bent to one side, as
at 63 to permit of a piece of work being
placed upon the rest 45. The cylinder 8 is
provided near its upper end with a port 65
which is connected by a pipe 68 to a port
67 formed n the cylinder 1 near the upper
end thereof.

Operation: In Fig. 3 of the drawings, the
shearine machine 1s illustrated as taking
steam into the cylinders 9. 10 and 22, and
upon the left hand side of the pistons 26
and 28, and upon the right hand side of the
piston 29. Since the piston 29 is of a
greater area than the pistons 26 and 28, the
piston rod 25 will be held 1n the position
shown in Fig. 3. since the piston 29 engages
the end of the cvlinder 10. The steain enter-
ing the cylinder 9 between the pistons 27 and
28 passes through openings 54, port 53 into
the bypass 51. From this bypass the steam
passes through port 52 into the cylinder 8
beneath the piston 39, and through pipe 62
to the cylinder 1 beneath the piston 50. The
stecam that is above the piston 39 exhausts
through pipe 55, port 36, openings 57 and

pipe 12, while the steam above the piston 50
exhausts through port 67, pipe 66, port 65,

and exhausts similar to the steam contained
in cylinder 8 above the piston 39. Since the
steam is being admitted to the lower ends of
the cylinders 1 and §, the upward movement
of the pistons 39 and 50 elevates the shear
head 46 and causes this head to engage the
work holding member, which is also ele-
vated ; the steam within the cylinder 59 be-
ing forced into the chamber 58 and the pipe
connecting therewith. As the piston 39
travels upwardly within the cylinder 8, it
strikes the lower end 32 of the piston rod 30,
causing this piston rod to elevate the pistons
31, cut off the supply of steam to the cylinder
10 and allow the steam therein to exhaust
through pipe 21, cylinder 22 and pipe 24
The pressure of steam against the pistons
26 and 28 then forces the pistons 26, 27, 28
and 29 to the 1?I'ight, m;d the steam from
pipe 15 passes through the opening 57, port
56 and pipe 55 intg(; the cgleindeﬁ' 8, ELISO
through port 65, pipe 66 and port 67, caus-
ing the pistons 39 and 50 to travel down-
wardly. The steanm from the pipe 16 enter-

032,002

ing the cylinder 9 passes through pipe 64
into the chamber 58 and the cylinder 59,
forcing the piston 60 downwardly and plac-
ing the work holding inember m positive
engagement with a piece of work, while the
same s being operated upon. The steam
upon the lower sides of the pistons 39 and 50
exhausts through pipes 62, port 52, bypass
51, port 53, opemings 54, into the space be-
tween pistons 26 and 27, and finally exhausts
through pipe 11. Upon the piston 39 strik-
ing the lower end of the piston rod 30, the
pistons 31 are immediately elevated and the
steam from pipe 23 enters the cylinder 10
and reverses the shearing machine, the oper-
ation being continuous as long as steam is
supplied to the pipe 17. When the shear
head 46 descends and shears a piece of mna-
terial, the work holding member iz held in
engagement with the material by the steam
within the cylinder 59 and the chamber 58,
this work holding member being of a suffi-
cient weight, which together with the pres-
sure of steam in the cylinder 59 and the
chamber 58 1s sufficient to prevent a piece of
work from bucki_ienf or becoming distorted
while being sheared. The adjustable check
valves 19 and 20 are employed for regulat-
g the pressure of steam in the end of the
cviinder and argaist the piston 26. The
lever 36 1s em Toyed, whereby the vertical
reciprocating shear head 46 can be retarded
in its movement or stopped, this being ac-
complished by moving the pistons 31 either
to admit steam to the cylinder 10 or permit
said evlinder to exhanst. according to the
direction in which the shear head is moved.

Irom the foregoing description it will be
observed that I have devised a shearing ma-
chine wherein the horizontal cylinder 9 and
its appurtenant parts constitute a shding
valve and the crlinder 22 and 1ts appurte-
nant parts a reversing valve, the former con-
trolling the admission and exhaust of steam
to and from the cylinders 1 and 8, while the
latter controls the operation of the pistons
39 and 50.

While in the drawings forming a part of
this application there are illustrated the pre-
ferrecF embodiments of my invention, I desire
it to be understood that the elements therein
may be varied or changed as to the shape,
proportion and exact manner of assemblage
without departing from the spirit of the in-
vention. ,

Having now described my mmvention what
I claim as new, 15:—

1. A shearing machine embodying a main
cylinder, a platform carried thereby,and ver-
tical gnides mounted upon said platform, an
nuxihinry eylinder supported by said guides.
horizontal cylinders supported upon snid
auxiliary cylinder, a vertical reversing cyl-
inder supported by said auxiliary cylinder, o
steam supply pipe communicating with said
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horizonta) eylinders and with said reversing

cYlinder, a piston rod mounted in said hori-
zontal cylinders, pistons carried thereby, ex-
haust pipes carried by said horizonta cyl-
inders, a piston rod arranged in said vertical
cylinder and having its ends protruding into
sald auxiliary cylinder, a piston slidably
mounted in said auxiliary cylinder, a piston
rod carried thereby, a work holding member
slidably mounted between said guides and
adapted to be moved by said piston rod, a
shear head carried by said piston rod and
adapted to engage said work holding mem-
ber, a work rest arranged upon said plat-

15 tform, a piston slidably mounted in said main

cylinder, a piston rod carried thereby, and
extending through said platform to engage
sald shear head, said auxiliary cylinder hav-
g a bypass formed therein, a pipe estab-

20 hishing communication between said b pass

and the lower end of said main cylin er, a
pipe establishing communication " between
the upper end of said main cylinder and the
upper end of said auxiliary cylinder, a steam

25 chamber arranged beneath said auxiliarv cyl-

30 work holding Inember, one of sai

35 formed therein communicating

40

45

50

55

60

66

inder and in communication with said main
crlinder, a depending cylinder in communi-
cation with said chamber, a piston arranged
in said evlinder and connectine with said

1d horizontal
cylinders having circumferentially arranged
ports formed therein communicating with
said auxiliary eylinder and bypass thereof,

sald horizontal cylinders having openings

ports, controlhing valves located upon said
steam supply pipe, and a Jever pivotally car-
ried by said auxiliary cylinder for moving
the piston red of said reversing eylinder.

2. A shearing machine embodying a main

crlinder, a platform carried thereby, and ver-

tical guides mounted upon said platform, an
auxiliary cylinder snpported by said smides,
horizontal cylinders supported wpon said
austhiary eyhnder, a vertical reversing cyl-
incer supported by said auxiliarv evlinder. a
steam supply ptpe communicating with said
horzontal cylinder and with said reversing
cvhader, a piston rod mounted in said hori.
zontal cylinders, pistons earried thereby, ex-
haust pipes carried by said horizontal eylin-
ders, a piston rod arranged in said vertical
cvhinder and having its ends protruding into
said auxiliary cylinder, a piston slidably
monnted in said auxiliary r}'{inder, 2 piston
rad earvied thereby, a work holding member
slidably mounted hetween cnid guides and
tdupted to be moved by said piston rod, a
shear head earried by watd piston rod and
adapted to engage <aid work holding mem-
berga work rest arvanged upon said piatform,
a piston slidably mounted in said main cyl-
inder, n piston rod carried thereby, and ex-
tending through said platform to engage
sald shear head, said auxiliary evlinder hav-

with said

|

?

!
j

Ing
lishing communication between said bypass
and the lower end of said main cylinder, a
pipe establishing communication between
the upper end of said msain cylinder and the
upper end of said auxiliary cylinder, a steam
chamber arranged beneath said auxiliary cyl-
Inder and in communication with said main
cylinder, a depending cylinder in communica-
tion with said chamber, a piston arranged in
sald cylinder and connecting with said work
holding member, one of said horizontal cyl-
Inders having circumferentially arranged
ports formed therein communicating with
said auxiliary cylinder and bypass t ereof,
said horizontal eylinders having openings
formed therein communicating with said
ports, and means carried by said auxiliary
cyhinder for moving the pistons of said re-
versing cylinder.

3. A shearing machine embodying a main
eylinder, a platform carried thereby, an aux-
ihiary cylinder supported above said main
cyhinder, hﬁrizuntaﬁ, cylinders carried by
sald auxiliary cylinder, a reversing cylinder
supported by said auxiliary cylinger, steam
supply pipes
zontal cyfienbders and said reversing cylin-
der, pistons movably mounted in all of said
cylinders, a piston rod earried by the piston
of said auxiliary cvlinder, a shear head car-
ried by said piston rod, a work holding mem-
ber adapted to be moved by said shear head.
a piston rod carried by the piston of said
main cylinder and adapted to engage said
shear head, said auxiliary cylinder having
a bypass formed therein, a pipe establishi ng
communication between sa ig vpass and the
lower end of suid main cylinder, a pipe es-
tablishing communication between the up-
per ends of said main cylinder and said
auxiliary cylinder, one of said horizontal
crhinders having ports formed therein for
estnblishing communication between said
cylinders, said auxiliary cyvlinder and the
bypass thereof, a depending cylinder sup-
ported from said auxiliary evlinder and
communmcation with said main cylinder, a
piston located in said dependinﬁ cylinder
and connecting with said work holding mem-
ber, means extending into said auxiliary
cylinder and adapted to be actuated by the
piston thereof for moving the pistons of said
reversing cylinder, and means for control-
ling the admission of steam to said horizon-
tal cvlinders. _

4. A shearing machine embodying a main
cylinder, a platform carried thereby, an aUX-
iliary eylinder supported above said main
cylinder, horizontal cylinders carried by
snid auxiliary cylinder, a reversing cylinder
supported by snid augiliary cylinder, stennt
supply pipes communicating with said hori-
zontal eylinders and said reversing cylinder,
pistons movably mounted in a1l of said cyl-

a bypass formed therein, a pipe estab-

communicating with said hori-
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inders, a piston rod carried by the piston of |
said auxilinry cylinder, a shear head car-
ried by said piston rod, a work holding
member adapted to be moved by said shear
head, a piston rod carried by the piston of
said main cylinder and adapted to engage !
said shear head, said auxiliary cylinder hav- |
ing a bypass formed therein, a pipe estab- i
lishine communication between sald bypass
and the lower end of said main cylinder, a
pipe establishing communication between
the said main cylinder and said auxilary
cylinder, one of said horizontal cylinders
having ports formed therein for establish- !
ing communication between said cylinders,
sald auxiliary cylinder and the bypass there-
of, a depending cylinder supported from j
said auxiliary eylinder and in communica-
tion with sald main cylinder, a piston lo-
cated in said depending cylinder and con-
necting with said work holding member, and
means extending into said auxiliary cylin-
der and adapted to be actuated by the pis-
ton thereof for moving the pistons of said
reversing cylinder.

5. A shearing machine comprising a maln
cylinder, an auxiliary cylinder, horizontal
cyvlinders communicating with said auxihary
cylinder, a reversing cylinder communicat-
ing with said horizontal cylinders, steam
supply pipes communicating with said hori- |
zontal cyiinders and with said reversing l
cvlinder, pistons located in all of said cyln-
ders, a shear head actuated by the pistons of
said main cylinder and said auxiliary cylin- [
der, a work holding member adapted to be !

prar—

o

moved by said shear head, said auxiliary
cylinder having a bypass formed therein, I
a pipe establishing communication between
snid bypass and the lower end of said mam |
cylinder, a pipe establishing communication ‘
between the upper end of said main cylinder
and said auxilwary ﬁlinder, one of said
horizontal I:{]inders ving ports formed
therein establishing communication between
said steam supply pipes, said auxiliary cyl-
inder and tﬁe bypass thereof, a steam
chamber in communication with said mam
cylinder, a depending cylinder 1n communi-
cation with said steam chamber, a piston
located therein and connecting with said
work holding member, and means protrud-
ing into said auxiliary cylinder for moving
the pistons of said reversing cylinder.
6. A shearing machine comprising & main
cylinder, an auxiliary cylinder, horizontal |
cylinders, a reversing cylinder, a depending .
cylinder, pistons located 1n ail of said cylin- .
ers, & shear head actuated by the pistons |

932, 992

of said main cylinder and said auxiliary 6o
cylinder, a work holding member adapted &
be moved by seid shear head and connecting
with the pistons of said depending cylinder,
said auxiiary cylinder ﬁ):ving a bypass
formed therein, one of said horizontal cylin-
ders ports formed therein communicating
with said auxiliary cylinder and the bypass
thereof, means for establishing communica-
tion between said main cylinder, auxiliary
cylinder and depending cylinder, and means
protruding into said auxiliary cylinder and
adapted to be actuated by the piston thereof
for moving the pistons of said reversing
cylinder.

7. A shearing machine comprising a main 75
cylinder, an auxiliary cylinder, horizontal
cylinders, a reversing cylinder, pistons
movably mounted 1n all of said cylinders,
a shear head actuated by the pistons of said
suxillary cylinder and said main cylinder,
steam su ﬁ)‘p pipes connecting with said aux-
iliary cylinders and said reversing cylinder,
means for establishing communication be-
tween said main cylinder, auxiliary cylinder
and horizontal cylinders, and means pro-
truding into saig auxiliary cylinder and
adapted to be actuated by the piston thereof
for moving the pistons of said reversing
cvlinder.

8. In a shearing machine, a main cylinder,
and an auxiliary cylinder, pistons in said
cvlinders, a shear connected to the rod of the
})iston in said auxiliary cylinder, a work
10lding member co-acting with said shear,
a shding valve mechanism controlling the
admission and exhaust of fluad to and from
the main cylinder and the auxiliary cylinder,
and a reversing valve mechanism controlhing
the operaiion of the pistons in said main
cvlinder and auxiliary cylinder.

9. In a shearing machine, a main cylinder
and an auxiliary cylinder, pistons in sai
cylinders, inlet ports and ust ports for
said cylinders, a shear connected to the rod
of the piston in said auxiliary cylinder, a
sliding valve mechanism controlling the ad-
mission and exhaust of fluid to and from the
main cylinder and the auxiliary cylinder,
and a reversing valve mechanism controlhing
the operation of the pistons in said main
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! evlinder and auxiliary cylinder.

" In testimony whereof I affix my signatufe
in the presence of two witnesses.

JAMES M. MAXWELL.

Witnesses:

Max H. SroLovrrz,
K. H. BurLEes.
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