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of the GItY of Newar]\. county of Essex, and
State of New J ersey, heve Invented certain
new and useful Improvements in Hydraulie-
Power Machines ; and I do hereby declare that
the followmn 1s a tull, clear, and exact de-
reference bemo had to the

Figure 1 represents a side elevation, partly
in section, of a machine embodying my in-
vention ; Tlge 2 and, 3, modifications of parts
of the eemo- and H I‘we. 4, 5, 6, 7, 8, and 9, en-
larged and detached v1ews of cortain det*’uls,.
| 'heremefter more pertrenlarly referred to.

~ This invention relates to hydraulic punches,
shears, presses, and other classes of hy drauhe
apparatus in which the liquid acts upon the
piston connected with the operative devices.
- The invention consists in certain improve-
ments in the construetion and arrangement of
various parts of such machines, whmh I will
-~ first proceed to deseribe, and subeequently to
poiut out in the’ elalms Wh‘tt I (,onsuler the
novel features thereof. -
- In the drawings, « represents the frame-
work of the maehme b, the chamDber, in which
- the piston alis armeged 5 and ¢, the hqmd-res-'
- ervoir, which communicates with the piston-
ehember through the pumping pluuﬂer d.

The piston a,l is constructed in Subst"mtnlly_

the form shown, the central boss, a?, pro-
Jeotmn through the casing of the ehember and
~carrying the rxtn.rrea,3 deswned for the special
use desired. The bose a’ 18 aleo provided with
- a fea,thor e‘* to 1}1event tne plston flOlIl rotet "
- ing.

- The novel feeture oomleeted Wlth tho plston |

 a! eonsists in permitting it to move within the

. chamber without frictional contact therewith,
- the connection with the casing consisting of e'

- flexible diaphragm, e, preferably secured - to
. the casing between the separable portions at
¢, and to the head of the piston, as shown.

: The dmphrﬂ,om covers the annular space f

between the casing and piston-head, and ef-

- fectually seels the bottom of the hqmd chams-
_berd. Theouteredge of this diaphragm, when
- held and compressed in the joint formed by

the respective parts of the chamber, will also

serve as a ﬁxed paelﬂnﬂ therefor, end the ne-

i

cessity of other expedlents 1n thls particular
is avoided. The diaphragm may be composed

of any suitable material for thispur pose, (brass
orsteel being preferred,) of such shape and con-

struction to conformto any contourofthe casing
or piston, and secured in any suitable manner,

One or more leaves or layers in contact may
also be employed, extending fully or partly

across the intervening space, as shown in the
modification, Fig. 2; or the diaphragm may
be eonstruoted in the form of a series of cor-
rugations, substantially as shown in. I‘lg 3,
and yeb full]ll the purpose intended.
Inmachinesnecessitating an extended move-

ment of the piston this diaphragm may be com-
posed of a substance of the requisite flexibility
to permit of the deswed movemeut mthout

injury.

The pumping apparatus for roremo the lig-
nid within the chamber b to deprese the pis-
ton @' is contained within the frame-work «

and the casing of the reservoir ¢, and consists
of a reciprocating plunger, d, opereted by an

eccentric, ¢, on the dl"lVlIlﬂ-Sh’Lft 4, this shatt

receiving its rotary motion from a hand-wheel, -
k, through the intermediate gearing [, or from |

other emtflble somees

ber, W, , at ltS lower end whleh comin umoetee
Wlth the reservoir ¢ and an intermediate cham-

| ber, m, respectively, through the induction-
| ports n n and eduction-ports o o. | |
1s arranged within the
chamber 7/, which closes the passage from the
"induction- ports, when the plunger d acts to

A check - valve, p,

force the liquid toward the piston a', and 1s

unseated by its own gravity in the return
movement of the plunger d, and 0pens the

communication with the reeervolr C.
A removable head, v, is fitted to the eud of

the plunger d, throueh which the eduaction-

ports o o are erranﬂed, as shown in the en-
larged sectional view, Fig. 8. These eduction-

ports are directed at ‘m c]:].l“le with the valve-
chamber 4/, in order that the force of the re-
I turning llqmd from the chamber b in discharg-
ing Wlll pass at the sides of the valve p eud_ ..
avoid seating the same, the passage being re-

Between the cham- )
ber m aund the piston-chamber b a check and
relief valve, s, is placed, to check the return

quired open at this time.
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of the liquid to the chamber m when the plan-
oer ascends, and to subsequently act as a re-

lief or discharge valve when the chamber fis

exhausted. This valve s is retained in its seab
by a spring, £, the tension of which being suf-
ficient to overcome its gravity, the valve being
opened by the force of the liquid in the de-
~ scending movement of the plunger d to permit

the passage of theliquid to the piston-ch amberD.
When acting as a relief and discharge valve
in the return flow of the liquid from the cham-
ber b, it may be opened by means of a hand-
spindle, %, as shown in Fig. 1, or by the down-
ward movement of the plunger d acting in
contact with the spindle of the valve, the
travel of the plunger being extended the proper
distance beyond the point necessary to coms-
plete its prime function. |

‘The  hand-spindle « projects from the side
- of the frame-work, passes through the same,
and engages with a slot in the spindle of the
valve, the inner end of the spindle having a
beveled face, v, that acts upon the bottom of
the slot w and forces the valve open 1n its in-
. ward movement, an outward movement ot the

spindle permitting the valve to seat itselt.
"~ The spindle passes through a chamber, x,
in the frame-work «, and is provided with a
double-faced valve, z, that limits its move-
ment, and renders the joint close at the ex-
treme positions. A stufting-box and gland, «/,
may also be-added, if necessary. |

The valve s may also be opened by the de-
pending rod &, (shown. in the enlarged view,
Fig. 6,) this rod being rigidly attached to the
valve Ly a screw-thread or otherwise, and its
opposite end caused to connect with the pis-
ton &' at such a point in its stroke that will
open the valve sufficiently before the full
stroke is reached. o
- The rod &' is provided at its lower end with
opposite lateral projections 2 2, that may be
passed through an elongated slot in the threacd-
ed bushing 3 in the piston-head, and when
such projections are turned in a transverse po-
sition to the slot the engagement with the
piston is effected. - |

A thimble or sleeve, 4, is placed within the
chamber to keep one end of the coiled spring
t clear of the rod and passage, its opposite end
 being maintained by a central boss npon the
valve s. These parts are rendered accessible
by removing the threaded bushing 5.

In the modification, I'ig. 2, the reliet and
~discharge valve s is arranged independently
of the inlet-valve 7 and passages, and may be
operated by the hand-lever 8 and connecting-

rod 9, or by the stud-hook 10, connected to the.

piston and engaging a corresponding notch in
the depending stem of the valve, the latter
operation being substantially the same as al-

ready referred to in connection with the de-

pending rod ', Fig. 1. When this independ-
ently-arranged relief and discharge valve is
employed the inlet-valve 7 merely performs the

funetion of acheck-valve. Inthisarrangement |

| the communication with the reservoir ¢ is ef-

fected by means of the pipe 12.

ig. 9 shows a desirable construction of the
relief or discharge valve when the machine 1s
designed to exert great power.

Two valves, 13 14, of different sizes, are em-
ployed, the smaller valve, 13, operating to gov-
ern a passage through the larger valve, 14, to
a closed chamber, 15, behind the same.

The rod 16, corresponding to the rod 9, Iig.
2, 18 pressed upon the stem 17 of the smaller
valve, 13, and opens the same to the extent
permitted by the fixed collar 18, when the
liquid rushes into the chamber 15 and commu-
nicates the pressure to the back of the larger
valve, 14, which assists the opening of the
same in the continued movement of the rod 10.

Fig. 4 illustrates a plunger with an arrange-

‘ment of its valves and passages that will per-

mit the operation of the machine in a reversed
position, and may be advantageously applied
to portable machines to be used In various

situations, the inlet-passage being shown at

19. The movement of the plunger, as indi-
cated by the arrow, causes the liquid to raise
the valves 20 20 and permit the same to enter
the chamber 21, and through the longitudinal
passage 22 to the chamber 23 at its opposite

end. The return movement of the plunger |

closes the valves at the respective ends, and
the confined liquid within the plunger and
piston-chamber is compressed by the displace-
ment of the plunger 1tself.

g, Fig. 1, represents a fixture or coupling
communicating with the chamber b, for the at-
tachment of a pressure-indicator, the notation
upon the dial indicating a computation of the
total power exerted upon the article treated,
deduced from the pressure per square inch of
area upon the piston-head, and the total press-
ure transmitted to the reduced area upon
which the punech or other operative deviee acts.
The movement of the piston being frictionless,
allthe power is utilized upon the work. Itsown
weight practically balances the tension of the
reactionary springs 11, upon which it rests, and
by which its retnrn movement is etfected.

The liquid is injected or drawn from the res-
ervoig.c through an aperture atits base, which
may be closed by a screw-plug, 24, as shown
in Fig. 1.
~ Suitable packing may be employed in con-

nection with the plunger d and elastic cushions,

as at 26, Fig. 1, and may be applied to prevent
direct contact of the moving parts and conse-

quent jar.

In the modification, Ifig. 4, I have shown
the plunger incased for the greater part of its
length with a metallie sleeve, 27, and packing-
rings 25 25; placed at its opposite ends, a
groove, 28, being made in such rings to receive
the projecting flanges of the adjustable follow-
ers 29 30, whereby the packing-rings may be
expanded. -

 The plunger-barrel is slightly beveled at 1ts
top (shown at 31, Fig. 2) to facilitate the en-
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' trance of the plunger-packing and gradually | ing-rdd s’y substantially as and for the purpose

compress the same. In this modification the
plunger-barrel is secured in place by the nut
32, which covers the joint with the frame-work,

and is seated upon an interposed packing, 33.

| The piston ¢’ may be depressed directly by
the action of an accuirulator connecting with

"~ the chamber b, and its return movement ef-
fected by a hydraulic attachment or other
- suitable means, independent of the reactionary

springs, as shown, in utilizing such feature of
- my invention. |

Having thus fulIy; described my invention,

what I claim and desire to secure by Letters:

Patent, 18—

1. In hydraulic-power machines, substan-
tially as described, a reciprocating piston sus:

pended within the chamber in which it moves

by a flexible diaphragm, substantially as set
forth. o

- 2, The diaphragm e, constructed of one or
additional leaves or layers, covering the in-
tervening space between the casing of the
chamber b and the piston a, and, secured there-
to in any suitable manner, said additional

- leaves or layers extending fully or partly across

said space, substantially as shown.

3. The combination of the piston ¢, relief or |

discharge valve s, and intermediate connect-

specified. S |
4. The combination of the piston &’ and the
reactionary springs 1 1, substantially as set

forth.

5. The combination of the relief-valve s, hav-
ing the slotted stem w0, and the hand-lever u,
provided with the beveled face v and double-
faced valve 2z, substautially as described.

6. Theplungerd, constructed with the cham-
ber i/ and angular ports o o, in combination
with the check-valve p, substantially as and
for the purpose specified. | .

7. The plungerd, constructed with the cham-

| bers 21 23 and intermediate passage 22, and

provided with the check-valve 20, whereby the
machine may be operated in a reversed posi-
tion, as described. | -

8.. The discharge-valve 14, in combination

with the valve 13 and chamber 15, whereby
the pressure against which such discharge-
valve may act in opening is .communicated to
the chamber15and compensated, substantially
as described. |

OROSCO C. WOOLSON.

Witnesses:
CEAS. W. FORBES,
"EpwArD K. JONES.
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