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- part of this specification,

50

ured quantities of material into
and to obtain blocks or briquets of abso-

UNITED QT

\TES PATENT OFFICE.

FRANCOIS CHAILLY, OF NEW YORK, N. X.-

HYDRAULIC PRESS.

. No. 840,990.

Specification of Letters Patent.

Patented Jan. 8, 1 90%.

Application filed October 25, 1806, Serial No..340,678.

To all whom i1t may cOnceri.

Be it known that I, FrRaxgois CHAILLY, &
citizen of the Republic of France, residing at
New York, State of New York, have invented
cortain new and useful Improvements mn
Hydraulic Presses, of which the following 18
a Tull, clear, and exact specification. -

The object of the present invention 1s a
hydraulic press which can be used in many
‘ndustries—for instance,” for compressing
powdered substances into briquets-or
punching or stamping metal 1 machine-
shops, &c. |

By a system of
part of this invention.
acting and the

suitable valves forming
the press is made seli-

be agglomerated.
In the example described below two molds

molds with the material te

and hydraulic cylinders are employed which

work alternately and while the material 18
compressed In one mold the second is opened
automatically and the briguet is ejected.

] mold closes and 1s
' ' material;

which now receives the pressure, while the

first mold opens and allows the compressed
block to drop out, and so on. - |
The valves are of such construction that
the pressure can be regulated at will'and the
compressed blocks receive invariably the
same degree of compression for which the

valves have been adjusted.-

Means are provided to drive the pistons
always home on their back stroke independ-
stroke of the neighbor

piston, and thus I am enabled to feed meas-

lutely the same size and density.

The press may also be worked by steam
or by compressed air.

T the accompanying drawings, forming
Figure 1 shows my
Fig. 2 in side eleva-

press in'a plan view, and
tion.
one of the nold-controlling press-cylinders.
Fig. 418 a
of the hydraulic cylinders and the press-
mold. Fig. 5 1s @& longitudinal section

through the main valves. Fig. 6 is a longi-

tudinal section through the valves. control—_'

ling the cylinder operating the

e

;for-

attendant has nothing else
to do but to supply the hoppers of the press-

thé molds

Fig. 3is a longitudinal section through-

Jongitudinal section through one.

of the _
illustrate how the ends
may be shaped to operate

7 is a diagrammatic plan view of the valves
and pipe connections, illustrating the system
water distribution. Figs. 8 and 9
of the piston-rods
in a number of

molds instead of -one only.

{ended through the cylinder-head to
ciprocated in a mold. The piston-rod passes

‘may be made to
‘below, working at.

hydraulic cylmders act

‘the pistons can

‘To this end the

"On a base-plate 1 two hydraulic cylinders

92 and 3 are secured to oive alternately a com-

pressive action upon a substance to be com-
pressed. To.this end the piston-rod 18 exX-
" be re-

preferably through the front head only, but

head in order to codperate with two
one at each end of the hydraulic cylinders.
The arrangement as shown and described
> at one end only, offers cer-
tain ‘advantages. - When two pistons 1 two
from the rear, the water in front of
_ be shifted from one cylinder
to the other and back under a slight pressure
sufficient to force the pistons always home

pressure

~+ the end of their stroke independent of the

stroke of the companion piston.
_ front ends of the hydraulic
cylinders are connected with a water-reser-
voir 4, preferably closed and provided with

.n air.cushion, which may be elevated, but

length of

is readily yielding under the slight variations

of pressure in front of the pistons..

‘and the piston-rods

‘ders, compress therein any material,
coal-dust, clay, or sand to be agglomerated,.

remove the compresse
molds. Fig. | object in view I employ cams

The pressure acting on the rear of the pis-
tons may be derived from: any suitable source

of power—irom an elevated water-reservoir,
from a

steam-boiler, a pump, Or & cOm-
pressed-air tank,. &c. This pressure being
very high—say one hundred and twenty

pounds per square inch— easily overcomes.

the pressure on the front side of the pistons,
extending into molds 5
of the hydraulic cylin-

and 6, secured in front
such as

wood-pulp,sawdust, &c. The piston-rod may
2150 be used for shearing, punching, or stamp-
ing metal, as will be readily understood, and
thus my press:can be used with great advan-
tage in machine-shops. |
The molds should necessarily be very re-
sisting and yet must open easily in order to
d blocks. With this
7 on shafts 8§,

55

6o

pass also through the rear
‘molds,

70

alternately under the -
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- movable mold-head 9
along suitable guide-bars

-2

which lean with one end against movable

heads 9 and 10 of the mold and with the other
end against a well-supported plate 11, inte-
gral with the bearings of the shaft. The
cams have an elongated approximately rec-
tangular shape (best shown in Fig. 4) and
transfer when in horizontal position all the
pressure on a solid support 12 on the base-
plate, and when turned 1nto vertical position
they catch a dog 13, projecting from the
or 10, shding the same
14, so as to open

~ the mold.

- the shaft-bearings,

.20
25

30

Fach support 12 is strengthened by a rib
12" and by cheeks 12" cast with it and with
the base-plate, so that it has a box-like shape
i which wedges 15 and 16 may be housed.
LI'he wedges bear against the side plate 11 of
which thus can be ad-
Justed to a tight close of the mold and trans-

~fer all pressure through the cams upon the
" support or anvil 12. -

- The guide-bars 14 are firmly secured with
one end in the stationary parts 5 and 6 of the
molds, and the other ends enter into holes in
the side plates 11, snugly fitting therein. _

The stationary molds have each a hopper
17 and a horizontal perforation for a piston
18, being the reinforced end of the hydraulic
piston-rod. The mold-heads 9 and 10 slide
on the bars 14 and are bored out in line with
piston 18. A small piston 19 forms the bot-

- tom of the mold-heads 9 and 10 and extends,

- with a red 20, outward,
35

1nto the vertical position

40

almost abutting

with its end against the shaft 8. Therefore

‘when the cams 7 turn from the horizontal
and catch the dog |

13 of the movable mold-head, shding the lat-
ter along the rods 14 to open the mold, the
piston 19, abutting with its rods 20 against a
shaft 8 cannot follow, and therefore the com-

~ pressed block will be ejected and will fall

down through the base- plate, which is pro-

~ vided with a suitable opening under the mold.

. The shafts, v _
supplementary hydraulic cylinders 21

with the cams, are turned by
29
.-.J.-—F;

suitably governed by valves 23 and 24. The

- piston-rods 21’ and 22’ of these cylinders are

-connected by a link 25 to a crank 26, keyed
upon the outer end of each
chain 27, passing over a roller 28 on the base-

shaft 8, and by a
plate to a heavy weight 29. Thus when the

B pressure fluid enters in one of the small cyl-

55

inders 21 or 22 this weight

_ is raised, while the
shaft, with the cams, turns

- open.

60

An arm 30, extending vertically from the
end of each piston-rod 21’ and 227,18 adapted
to strike the ends of rods projecting from the
valves 23 and 24, and thus produces the shift-

~ingof the same, thereby relieving the pressure
+. 1In the cylinders, whereupon the weight pulls

the piston back in its place and the cams are
turned back again into the horizontal Posi-

[-tion, whereby the mold
" will be readily understood. _
-1 will now describe how the valves 23 and

' near the end of 1ts stiroke

feed-pipe 46 for the valves of the

to throw the mold |

{ Now that the slide 43’

cylinder 49 and shift it,

840,990

is closed again, as

24 are working and also how the whole SyS-

tem operates automatically by means of

valves. (Shown in detail in Figs. 5 and 6.)
The pressure fluid (water, steam, or air)
enters through the main 31 into the valve 32,
Fig. 5, and through port 33
able pipe connections 34 and 35 into the cyhn-
der 3. Driving its piston forward Dy pressing
against its rear face will easily overcome the
pressure on the front side of the piston and
drive the water under the air-cushion in the
reservoir 4 backward, thereby returning the
piston in the companion cylinder 2. The
water In the rear of said piston goes back to
the valve 32 through pipe connections 36 and
57, entering by the port 38 and through the
hollow body of the slide 39 to the exhaust 40.
At the same time while the piston in cylinder
s goes forward, as described, the material 1n
the mold 6, which is now closed, will be com-
Eressed. At first when the material which

7€

1t passes into suit-

75

80

as fallen through the hopper 17 in front of

the piston 18, filling out the available empty
space 1 the mold, 1s still soft and offers litt]e
resistance the pressure in the cylinder 3 will
be less than the available pressure-supply, as-
sumed to be one hundred and twenty pounds
per square inch; but when the piston arrives
and the mass in the
‘the pressure in

mold is highly Com(Fressed
the cylinder will gra

pounds per squareinch. Then the high pres-
sure in the pipe connections 34 35 will be
transterred also into a branch pipe 41, which
1s provided

valve can be of ordinary construction to be
pressed down on its seat, only a spring {(not

shown) is interposed between the valve-plate

and the screw-stem so that the valve can be
Tegulated to lift under any desired pressure.

As soon as the valve-plate is lifted from its
seat the waler flows through the branch 41
into the valve 43, shifting therein a slide 43’
into the position shown in the detail sec-
tion, Fig. 5. The valve-body is connected
by a branch 44 with a connection 45 in com-
munication with the main 31 and with the

tary cylinders, to be described below. _
Ports 47 and 48 are connected Crosswise to

ports 47" and 48’ of a small cylinder 49, form--

Ing a continuation of the main valve 32.  This

with a relief-valve 42. This.

supplemen-

QO

95

ually mncrease and come
up to the mark of one hundred and twenty

I00

105

I1O

115

120

cylinder is provided with an exhaust 50, and

51 1s an exhaust of the casing of valve 43.
has come into the po-
sition shown in detail in Fig. 5 the pressure-
water entering through port 44 can pass
through ports 47 and 47/

with the slide 39,

125

behind the piston of

into the opposite position—that is to say, the
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Thus the system 1s

described with respect to eylinder 3. - When

on this side of the press the pressure has

reached the maximum in the cylinder and

the relief-valve 42 in the branch pipe on this

10

<ide will be lifted, the water will be allowed to
pass'into the valve 43 through the branch
pipe 92, and shde 43’

~original position. Before that, while still 1

20

30

35

40

45

55

60

51, while the

the position shown, the piston 1n cylinder 49

‘ejects the water before it through ports 48’

“nd 48 to the exhaust 51, and ‘also the pres-
ure in the branch 41 is relieved immediately,
-nd the water can escape toward the exhaust
oroutlet51. Tothisendarod 53, withvalve-

heads 54 at each end, is sildably arranged In

the slide 437, closing oft both-ends of the same
alternately by means of suitable valve-seats.

In the position Kig. 5 the pressure-water
from branch 41, which has pushed the shde
43’ into the position shown, finds the head
45 open and can ¢o into the hollow interior

of the slide and escape through slots :55, as.
' through the

n. When by the pressure
pipe 52 the shde 43/ is thrown back agaimn,

the head 54 at the right end strikes against
ve and the head at the-
The pressure-wa-

the end plug of the va
left side is thrown open.
ter from pipe 52 18 NOW relieved by passing
into the hol

escapes through the slots 55 and the exhaust
water before the piston in cyl-
inder 49 commingles
sure-water in passing
and holes 56 throug
its interior. The full pressure through port
44 and ports-48 and 48 brings: the slide 39
back again Into
changes the system, S0 that the piston in cyl-

inder 3 is pressed forward again. - The weight.
29 has closed the mold ‘automatically and has |
“overbridges the ports
99 can therefore close

brought the mold-controlling parts ‘into the
position shown In Figs.2and 4. The parts of
ihe valve 24 take the position shown in If1g.
6 immediately when the relief-valve-42 opens
and admits pressure-water mto the branch
41, which 1s connected with the end of valve-
casing 24 by a pipe 57, admitting the pres-
sure-water against the end of a sliding valve-
body 58. This valve-body is provided with
two broad annular grooves 59 and 60, the
first being imperforate and the second having
Jongitudinal slots 61 in its bottom to produce
communication with the hollow intérior.
The groove 59 is always under high-water
pressure admitted frorn the main 31 through
branches 45, 46, and 46"
completionof the compression, when the valve
has taken the position Fig. 6, high-pressure
water will be admitted

|

will go back into the

low interior of the slide 43’ and-

with the escaping pres-
't'hl“(jllghi po“rt's AT AT
h the wall of the slide into

its original-position and

Therefore at the

port-33, leading into the cylinder 3, will be'|’
closed and the port 33 - connected with, the |
“eylinder 2, will be open.
changed and the pressure Auid from the main
21 will act in ¢ylinder 2 in the sanme manner as:

1‘

| stroke, the

~will
_opening the mold, as above described, at the
same ‘tine: ejecting the ready compressed
block. :

A small'port 63may be provided at the rear
end of cylinder 22 for the escape of the air 1n
‘the cylinder. - This port 63 '
‘ed by a suitable pipe’ with the reservoir 4 or

weight 29 for closing the
pensed “with,

64, which extends a
| thereby shifting the valve-body 58 mto a po-
| «ition to shut off the pressure from cylinder

shifting of the valve-body
return into its original position,

position,

fion of rest till again by litting

46" acts again In

through port 62 1nto i

- B

the supplementary cylinder 22, and its piston 65

travel ‘back, lifting ‘the weight 29 and

may be connect-

with a similar separate air-cushioned reser-

this instance the
mold may be dis-

voir. - (Not shown:) In
since
cushioned reservoir would serve to drive the
piston in'cylinders 21 or-22 back to turn the
cams into the horizontal mold-clesing posi-
tion. - When the piston reaches the end of 1ts
arm 30 strikes the valve-rods 64
and 65, as already stated above, first the rod
little farther than 69,

99 and closing by valve-head 66 the inner
space of the valve-body 58, while the valve-

pressure from said air-

70

75

30

head 66 at the lelt é_x}d of the rod 64 leaves a

passage open to this iner space, so that the

may be relieved. This

pressure from pipe 57
now an outlet through

pressure-water finds

the interior of the valve-body 58 and passes
‘through the slots 61
“arm 30 in reaching
just touched -the end of

+othe exhaust 67. The
the end of its ‘stroke has
rod 65, thereby

throwing ~open ‘a plug 63 and admitting

‘the high-pressure water in front of valve-
| plate 66 and valve-body 58 by passing

This will assist the
58 and compel 1t to
while the
late 66 at the right end will
annel at the left end, so-that

through the port 69.

pressure on the
insure an open ¢

‘the pressure in the connecting-pipe 57 will be
relieved.

‘which has
| dJuced the shifting of the valve,
pass into the exhaust 67 as the groove 60

The water in the cylinder 22,
driven the piston home and pro-
isnow iree to

62 and 67. The weight
the mold again. The
‘s immediately throwninto the closed

plug 68

through port 69 in iront of the valve-body
58; but this valve-body remains in the posi-
of the reliel-
admitted through the

valve 42 pressure 18
whereupon also the

connecting-pipe 97,
valve-body 58 takes
Fig. 6, and the pressure through branches 46
the supplementary cylinder
to throw the mold open. The action in the

‘supplementaly cylinder 21 1s absolutely the
‘same as in 22, and
need not be repeated.

therefore the description

Fig. 8 shows a disposition of a piston-rod

extending through-both ends of the cylinders

9 and 3, so that molds at both ends may co-

19

95

1CO

105

110

preventing .the pressure to pass

115

the position shown N

120

125



fI '
. 4

10

L

20

25

30

- cylinder exerted on the molds, means
~erating the movable member of the molds, an

35

40

operate with the bydraulic cylinder. In

~such case the reservoir 4 mav be omitted , and

the system of water distribution and valves
may be duplicated, having the ports 35 and
37 at the sides of the cylinder, as will easily be
understood. I can also multiply the molds
by using the system just as desciibed ant
shown and by securing at the end of each
piston-rod-projecting from the hydraulic ¢yl-

inders a strong bar 70, as shown in Fig.9, car-

rymng:three or more pistons 71, having a di-

ameter equal to the piston 18, 50 as to corre-

spond with the bore of the molds which would
be arranged on the base-plate side by side.

Having thus described my invention, what
I claim 15— _- -

1. In athydraulic press, a power-cylinder,
a separable mold, one member of which is
movable, a fixed member adjacent to said
movable member to receive the pressure of
the power-cylinder exerted on the mold,
means for operating the movable member of
the mold, an automatically -operated valve

for supplying motor fluid 40 the power-cylin-

der, and an automatically-operated valve for
controlling the means for operating the mov-
able member of the mold. =~ |

2. In a hydraulic press, a pair of alter-

- nately-operating power-cylinders, and g pair

of separable and alternately-operating molds,

one member of which molds is movable. fixed

members to receive the pressure of the %)ower-%
.OT OPp-

automatically-operated valve for supplying
motor fluid to both power-e: linders, and an
automatically-operated valve for controlling
the means for operating the movable mMem-
ber of each mold. ' ;

3. In a hydraulic press, a power-cylinder,
a separable mold, one member of which 1S
movable, a fixed abutment, cams between

. sald movable member and said fixed abut-

45

“and

50

55

ment engaging the movable member to se-
cure 1t in closed position, and also to remove
sald member from the fixed member of the
mold, an automatically-operated valve for
supplying motor fluid to tlIi)e power-cylinder,
an automatically-operated valve for
controlling said cams. -

4. In a hydraulic

ress, a power-cvlinder.
3 : 7

a separable mold, one member of which 18

movable, a fixed abutment, cams between
said movable member and aid abutment, a
supplemental power-cylinder for operating

~ said cams, an extension on the movable mem.

60

for supplying motor fluid to the

ber of the mold engaged by said cams to open.
the mold, an automatically-operated valye
for supplying motor fluid to the power-cylin-
der, and an automatically-operated valve
supple-
mental power-cylinder. .

5. In a hydraulic press, a power-cylinder,
a separable mold, one member of

| movable, a fixed abutment on the base

“molds connected to

which is

840,990

an adjustable plate provided with shafy.
bearings, a shaft supported in said bearings;

cams on sald shaft engaging the movable

member of the mold, a supplemental power-
cylinder and connection with said shaft, an

automatically-operated valve for controlling
| the power-cylinder, and _
operated valve for controlling the supple-

an automatically-

mental power-cylinder.

6. In a hydraulic press, a power-cylinder,
a separable mold, one member of which is
movable, a fixed abutment

an adjustable plate provided with 'sha;ft:
bearings, a shaft supported in sald bearings,

cams on said shaft engaging the movable
member of the mold and a vertical member
of said adjustable
vice between the fixed abutment and the ad-

Justable plate a supplemental power-cylinder

connected to said shaft, means for controlling

plate, an adjusting de--

-plate, 65

75

8o

85

the power-cylinder, and means for control-

ling the supplemental power-cylinder,

7. In a hydraulic press, a power-cylinder,
2 press-mold operated thereby, '
supplying motor fluid under a predetermined
pressure to the cylinder on the power-stroke,
& reservoir for

means for .
ol

supplying motor fluid under

a reduced pressure to the cylinder on the re-

turn stroke of the piston and means for
automatically cutting off the high-pressure
Huid at the end of the power-stroke of the
piston in the power-cylinder,

95

8. In a hydraulic press, a pair of alter-

nately-operating power-cylinders, and a pair
of molds connected to said cylinders, means
for supplying motor fluid under s prede-
termined pressure to the cylinders on the
power-stroke, a reservoir connected to both

cylinders for supplying motor fluid under a

reduced pressure to the cylinders on the re-

‘turn stroke of the piston, and means for cut-

ting off the high-pressure fluid at the end of
the power-stroke of one piston,
sald fluid to the other cylinder.

9. In a hydraulic press, a pair of alter-
nately-operating cylinders, and g pair of

motor-supply valve common to both cylin-

| ders,and comprising a hollow cylindrical slide

open at both ends, a cylinder having a piston
attached to said slide, a hollow cylindrical
slide in a supplemental
both ends and provided with a rod extending
through the slide and having disks on the
ends thereof to close the ends of the slide al-
ternately, an imperforate annular
and a perforate annular groove in the exte.
rior of the slide, the ‘valve - casing having
openings in its ends connected to the power-
cylinders, supply. and exhaust ports and

| borts eommunicating with the cylinder in-

closing - the piston attached to the main
slide. | |

and directing

100 -

105"

11O .

sald cylinders, a fluid |

11§

valve-casing, open at

120

groove, -

125
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10. In a hydraulic press, & pair of alter-

nately-operating ower-cylinders, and a pair
of separable mol

s connected thereto a sup-
plemental power-cylinder for opening and

closing the mold, and provided with a valve-
case having a supply-pipe at one end com-

municating with the main power-cylinder,
2 hollow cylindrical slide open at both ends

o, rod extending through the slide and having.

disks to close the ends of the shide alternately,
an imperforate annular groove and a per-

O

sorated annular groove in the exterior of the
slide, the valve-casing being provided with
supply and exhaust ‘ports, and a su ple-
mental valve
notor fluid to the main valve. _

In testimony whereof I aflix my signature.

FRANCOIS CHAILLY.

In presence oi—
Hexr1r DoNZE,
AnGELO BIOLY.

for controlling the supply of 15
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