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To all whom it may concern:

Be it known that I, Louis SCHUTTE, of |

. Philadelphia, in the county of Philadelphia

“and State of Pennsylvania, have invented cer-

= tain Improvements in Hydraulic Rams Ar-

10

ranged in Series, of
specification. |
The aim of my

which the followingis @

when in action at the same or at different lev-
els, as cirecumstances may require; to secure

. the positive control of their movements in re-
lation to one another, and to compensate au-

15

tomatically for leakages which may occur in
such manner as to maintain the required ac-

“tion of the 1ndividual rams. -

20

To this end the invention consists in the

combination, with said rams, of secondary rams
or eylinders, accumulators, and other appli-
ances and devices, constructed and combined

as hereinafter more fully explained.
The accompanying drawings 1illustrate my

“invention as embodied in that form which will

25
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be most generally found of service; but, as will
hereinafter appear,the details of the apparatus
may be modified in various respects and the

‘invention embodied in different forms with-
out departing from the limits of the inven- |

fion.

. Referring to the accompanying deings,

Figure 1 represents a sectional elevation ot a
system wherein four lifting rams or pistons
are employed. Fig. 2 is a diagram 1tlustrat-
ing in top plan the relative positions of the
various parts. Fig. 8 is a transverse vertical
section on the line v 4, Figs. 1 and 2. Fig. 4

is'a top plan view of the devices illustrated
1in the preceding figure.  Fig. 5 isan end view
of thesame. Fig. 6illustrates a modified form
of the apparatus with pumps substituted 1n

place of the accumulators as sources of high
and low pressure fluid-supply. R
Referring particularly to Fig. 1, A repre-

sents a platform carrying a load, B, to besus-
tained or elevated. . '

¢, D, E, and F represent four hydraulic
rams, of essentially ordinary construction,

located beneath. the respective corners o1 the
y platform, each ram embracing a cylinder and

a piston entering the same through a stuil-

_ invention is to effect the si-.
multaneous operation of a number of hy-
draulicrams or plungers; to maintain the same

pendent of each other, and are connected, re-

spectively, by independent pipes with corre-
sponding rams, ¢/, D/, E, and I, of an appa-

ratus which I term,for convenience of Gescrip-

tion,the “‘transmitter.”” Therams ofthistrans-
mitter consist each of a cylinder and a piston

or plunger sliding therein, the four pistons

and fall in unison. This plate G bears at the
center a cylinder, H, closed at its lower end,
and receiving at its upper end a tubular pis-
ton, H’, fixed rigidly in position, and connect-
ed by a feed-pipe, @, with a force-pump, or
preferably with an accumulating-cylinder, XK,
between said pipe and the foree pump or en-
ginel. TFluid, being passed through the pipe
a, causes the descent of the head G and its four
pistons, thereby driving the fluid from the re-

O, D, E, and F, which elevate the load. It
will be perceived that under this arrangement
motion is communicated to each of the lifting-

rams independently, and that as the rams of

the transmitter descend the lifting-rams as-
cend, and vice versa. The position of each
transmitter-ram is necessarily accompanied

by a corresponding position of the litting-ram
If a-simultaneous and.

with its connections.
equal movement of the lifting -rams 1s re-
quired, the corresponding
will be made of equal size or -area; but if an

unequal movement of the lifting-rams is re-
‘quired they will be made of different sizes in

Jd

“being connected, as shown, rigidly to a com- 60
mon plate, by which they are caused to rise

70

spective rams of the transmitter through the -
intermediate pipes to the corresponding rams,

75

80

transmitter-rams -

Ss

relation to the transmitter-rams with which .

they are respectively connected. |
" In order to insure the simultaneous and

ter-rams ¢ D', &c., the top plate, G, may be
arranged to work upon guides of any suitable
character, so as to maintain the proper move-
ment of the pistons, notwithstanding varia-
tions which may oceur in the pressure beneath
them. | -

While it is preferred to operate the frans:

QO

‘equal movement of the pistons of the transmit-

95

mitter-rams by hydraulic pressure, ‘as illus- -
trated, they may be operated by means of 100

screws, gears, steam-cylinders, or other suita-

ble motive apparatus, the invention in this
regard not being restricted tothe construction

ing-box at the end. The four rams are inde- | presented.




| placed thereon.
. _IO:
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Yo provide for this contingency, means must

~be provided to replace the liquid lost by leak- |-

- age.  Thisis effected in the following manner:
~ Between each ram of the transmitter and the
lifting-ram with which it is in connection I

35

_40

45
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~weight of the platform, rams, &e.—

{ e

. When a permanent load 18 inecluded in the

amount to be raised—such, for example, as the

elevated,owing to the preponderance of weight

place & check-valve opening toward the lift-
ing-rams, so that when these valves close each
cireuit will be independently closed, provided
no outside influenceisbrought to bhear.
check-valves are not placed directly in the
connecting-pipes between the rams, but are
placed, preferably, inasingle body, M, to which
branch pipes are extended, one from cach of
the conducting-pipes d. These branch pipes
are 1solated, and each terminates in a small
Indepandent chamber above the correspond-
ing check-valves.
open irom a common passage or chamber, N,

-1n the lower part of the body M, this passage

communicating by separate pipes on one side

with the accumulator O through a valve, 0,

and on the other side with an accumulator, P,
through avalve, p. These accumulators con-
sist each of a cylinder confaining a piston
loaded with a suitable weight,as represented.
The valves o and p are connected with the
transmitter by rods andlevers, asshown, or by
other suitable devices, arranged in such man-
ner that as the transmitter approaches its up-
ward limit.of movement the valve pis opened,

~and that as the transmitter co mpletesits down-

ward movementthe valve o is opened, thereby
admitting the fluid from the accumulators O
and P, respectively, into the chamber N be-

_ —the trans-
mitter may be made to act as a counter-balance
therefor by loading the transmitter correspond-
- Ingly. A second mode of doing this is repre-
- sented in Fig. 1, in which the transmitter is .
- provided with a platform and wei ghts, W, {
.. ... .. . Iriesatits lower end a collar, ¢’, upon which
~ Inthe construction represented in the draw-
. Ingsaconfrollingand reversing valve, I, which
~ may be an ordinary three-way valve, is placed
between the transmitter and the pump or
- other source of fluid-supply, so that by turn-
ing sald valve the operating-fluid may be di-
~ rected into the transmitter or permitted to es-
- cape therefrom, according as it is desired to
~raise or lower the elevator-ram. When the |
- Hluid is directed into the transmitter, its rams
o Will descend and the elevator-rams will ascend |
. Inthe manner before explained; but on revers-:
~ Ing the valve and permitting the fluid to es- |
. cape from the transmitter the elevator-rams.
- will descend and the transmitter-rams will be
- 25 | |
. upon the former. ... T
. Intheforegoing description I havedescribed
- the action which oeccurs, supposing that no
 leakage takes place in either of the rams and
connections. In the event, however, of a
~ leakage oceurring in either of the pair of rams, |
- the uniformity of level of the lifting-rams will
~ be destroyed and the desired object defeated.

These

These four check-valves |

204,085

low the check-valves. The details of these |
connections are as follows: The lever «” of
valve o 1s pivoted to the valve at its end, and
has its fulerum at an intermediate pointinits =~
length, so that whenits free endis depressed the ;

t valve will be opened. A rod, b”, rising from
the free end of the lever passes throughan

P

ear or guide on the accammulator W, and car-

diate point in its length, and has one end piv-

oted to the valve, so that the opening of the
valve is effected by lifting the free end of the
lever. This free end carries a rod, ¢’, passing
-upward through a guide or eye on the accam-
ulator, and provided with a shoulder at itsuap-'8s
-perend,;sothattheelevation ofthe acenmulator EEREEEE

70

the guide on the accumulator acts to depress
the latter and upon the valve o. The lever
d” of valve p has its fulerum at an interme- AR
80

will serve tolift the rod and lever d@”, thereby

transmitter, the pistens ¢, D, &e., of the lat-
ter will be forced down, displacing the fluid
thereunder and forcing the same beneath the
lifting-rams C D, &e., compelling them to rise
until they reach their limit of upward move-

ment, or until the motion of the transmitter is
Stopped.

Before the transmitter reaches its
downward Iimit of motion it causes the valve
¢ to open, thereby establishing communication
between the accumulator O and the chamber

N,whereupon the fluid will pass from said ae-

cumulator O through .the passage N and the
communicating-pipe beneath such of the 1ift-

‘opemingthevalve p. Except when openedby
the action of the transmitter the valves o and
| premain closed, preventing communication be- :
1 tweentheaccumulators Oand P and the cham-
“berN. Theaccumulator Oisloaded to apress-

| ure: greater than that required to operate the
| lifting-rams and the load thereon, butless than
thatrequired to raise the transmitter when the

. _ LLE. 95
latterissubjected to the pressure of theoperat- ~
Ang-fluid.  The acecumulator P is loaded toa
pressure greater than that required to raise
the transmitter-rams while ‘they are relieved
1from the pressure of the operating:fluid, but
‘too low to raise the platform and load B. ~  * :
- The operation of the apparatusis as follows:
Tlle Dljelwatlng_ﬂul(l ('[ellvere{l undePSUltﬂl—}lB IR
pressure into the working-cylinder I of the

105
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Ing-rams, if any, as have not reached their -

proper level. The elevation of these rams
should be limited by means of rods applied
thereto, as shown in the drawings, or other
suitable stop devices.

It will be seen that when the load is ele-

vated to its highest point, and the transmitter-
pistons depressed to their lowest point, and o

full pressure of the accumulator O turned on

the communicating-pipes, the level of all the
lifting pistons is necessarily maintained and
leakage compensated for. Lf, now, the press-

I120

125

ure be removed from the working-cylinder of 130
the transmitter, the transmitter will rise, caus-
g the valve o to close and allowing the plat-
form and lead B to descend until they reach

the end of their stroke.

Betfore this point is
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reached, however, the transmitter causes the 1 sented in Fig. 6, in which O and P represent

valve p "to open eommumeatlon betweeu the
accumulator P and chamber N, thereby ele-

vating sald transmititer Should it not have
reached the limit of its movement before.

- It will be .observed that in this manner,’
‘while the load is at its lowest point, the trans-
mitter at its highest point, and a full pressure
from the eeelmmletor P in communication

with the rams, the level is maintained and .a,ll
leakage eompensftted for. |

To prevent the excessive filling of the re-
spective rams and connecting-pipes, and to

provide means of relief shou_ld the same have
occurred, I apply mechanism to 1ift the check-
- valves poswwely in such manner that while

either of the valves o or p 1s opened all the
check-valves are open and prevented from
closing, so that a free flow of the liguid may
be had throughthe system in either direetion.
A simple means of effecting this operation of

- the check-valves is by the employment of a

s

bar, Q, as shown in Iig. 3, seated at its ends
in the valves o and p, and qctmﬂ beneath the
spindles of the check-valves. Upon opening

cither of the valves o and p the cor responding
“end of the arm Q is elevated and caused to

open the entire series of check-valves. The
accumulators O and P are supplied with fluaid
through pipes X, extending therefrom to the

pump or reservoir or other primary source |

 of supply. Theee pipes will be closed, re-

40

45
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by a rod or eqmvelent device with the 1}1813011

or equivalent moving part in such manner

that when the accnmulator is entirely filled the

valve will ciose the supply-pipe automatically.
Fig. 1 represents a simple device for this pur-

pose, the valve being provided with an oper-

ating-lever, s, connected to a rod, ¢, the up-

per end of which has a collar or enlergement |

to beacted upon and lifted by an ear, u, or other
guide on the platform or piston o’f the appa-
ratus. Various forms of automatically-oper-
ated valves which may be substituted for those
shown -are in common use ﬁl’ld fmmlnr to those
skilled to the art. | -
In thearrangement r epreeented in the draw-
ings the main or primary accumulator K, lo-
cated between the pump or other source of

supply and the transmitter, as before men-

tioned, must of course be 1oaded to a pressure
in excess of that required by either of the ac-
cumulators O and P. Good results may be

obtained by dispensing with the accumulator
O and connecting the primary accumulator P
direetly with the valve o; but the arrange-

~ment shown is, for various reasons, preferred

.60

The employment of accumulatorsis, for various

reasons, considered advisable; but elthe]:' or all

of the aeeunmlaters may be dispensed with,

and each one 1epheed by a force-pump ha‘v-
ing an overflow or relief. valve
delwery of the fluid at the desired pressure,

pumps of this character being common and
well understood by every person familiar with
the art This modified arrangement is repre-

to secure the

F

the force- pumpe substituted in place of the

accumulators represented in TFig. 2, the sys-
tem being in all other respects 1c1e11t10a1 with

that illustrated.in the last-mentioned figure.

7C

When employed in the connection hereto-

fore represented, the accumulators are to be
considered simply as a series of reservoirs of

liquid of certain pressures, or,in other words,

ply, and it is manifest that pumps communi-
cating with suitably-loaded valves adapted to
supply fluid at certain pressures only will be
merely meeh‘u‘ne%l equwelents of the aceumu-

‘lators. -
~ Bythe expression “hlnhpreseure,” eshere- |

in employed, is meant. any pressure sutficient
to operate the lifting-rams and load; and by

. the expression ‘‘low pressure’’ is meant a
| pressure insufficient to ’LCCOlnp]lSh the above- -

named object. -
Whilein the accompanying drawings I have
shown four lifting and. transmitting rams con-

‘nected with one anether 15 18 memfest that

“the number employed may be increased or de- -
Cor-.

creased as circumstaneces may require, a
responding number of intermediate connec-

tions and check-valves bemg in such case em-

ployed.

. While I have desembed the wmhmg rams -
as lifting-rams, it will of course be understood
that. they may be arranged and applied to op-

erate 1In any duectlon for any purpose re-

“quired.

My apparatus may be empleyed for any md

‘all purposes for which it may be required to

operate a series of rams in unison—as, for

example, in oil-presses, in draw-bridges Whleh-

act with a rising- ’Ll]d falling motion, and In
car-elevators.

75

~as sources of high and low 1:)1*essure Auid- -sup-

‘8o

Qu

95

100
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‘Having thus described - m y invention,what I

claim is—

1. In GOIl’lblLl’lthIl wﬂh two or more h‘y

draulic lifting-rams, a transmitter embracing

a (301"1"espondmﬂ numbe1 of rams connected
separately with the respective lifting - rams,
accumulators or sources of fluid- supply, and

‘means whereby communication may be estab-
lished between said accumulators and the lift-
ing-rams at or near the end of their move-

ment substantially as described.
2. In combination with a series of hydraulie
lifting-rams, a corresponding number of trans-

mitting-rams arranged to move in unison and

connected separately with the respective lift-
ing - rams, the accumulators or equivalent
sources of fluid-pressure supply, substantially

a8 described, and stop-valves located between

the acecumulators and lifting-rams and oper-
ated by the transmitter, substantially as de-
scribed and shown.

3. The combination of a series of llftmo-

rams, a corresponding number of transmltter--

rams moving in unison, and connected sepa-
rately with the respective lifting-rams, accu-
mulators or equivalent sources of supply, O

| P, automatic valves connecting the same al-

110

115

120

125




ternately with a common chamber, and check-
valves, whereby communication may be es-

tablished with the respective rams independ-
ently of each other. |
5 4. Incombination with theseries of lifting-

rams, the corresponding series of simulta-

neously-moving transmitter-rams, each con-
- nected separately with the corresponding lift-
er-rams, the accumulators O P, chamber N,
10 automatic valves o and p, and check-valves ¢
def. | |

5. In combination with the valves o and p

and theseries of check-valves, arranged to op-
erate as described, the bar Q, whereby the
15 opening of the check-valves is effected.

- 6. In a system of hydraulic rams, the com-
bination of a series of lifting-rams, a corre-
sponding series of transmitter-rams, each con-
nected 1ndependently with the corresponding

20 lifter-rams, and intermediate means, substan-
tially as described, for automatically supply-
ing to the rams fluid to replace that which
may escape by leakage.

7. In combination with the series of lifter-

25 rams, the series of simultaneously-operating
transmitter - rams in individual connection
therewith, the operating piston and ecylinder
“H, the check-valves between the transmitter
and lifting rams, and the automatic valves o

30 P, connecting with sources of pressure fluid-

- supply, substantially as described.

3. The combination, with the lifting-rams,
of the corresponding series of transmitter-
rams, the individual fluid-conductors connect-

35 1ng the rams, substantially as described, the
counterbalancing-weight W, applied to the
transmitter, check-valves applied te the re-
spectivetluid-conduetors,andautomaticvalves
o and p, communicating, respectively, with

40 sources of high and low pressure fluid-supply,
substantially as deseribed and shown.

9. In combination with a series of elevator-
a8, each having an independent fluid-supply
by which it is actuated, an independent fluid-

45 supply at a pressure greater than that re-
quired to actuate the lifter-rams, and auto-
maticmeans, substantially as deseribed, where-
by said independent supply is placed in com-

munication with the rams as the latter com-
plete their outward or lifting movement, where- so
by automatic compensation for the leakage of
fiuid 1s effected.

10. In combination with the lifting-rams,
the simultaneously - operating transmitter-
rams, conductors connecting the respective 55
transmitting and lifting rams, the intermedi-
ate check-valves, accumulators and automatic
valves, and the accumulator K in advance of
the transmitter, and a pump or equivalent
source of supply to said accumulator K. 6o

11. In combination with the lifting-rams,
thetransmitter-rams connected therewith, sub-

stantially as described, the cylinder and pis-

ton H H’, for operating the transmitter, the
high-pressure accumulator K, connected with 65
said cylinder, and a reversible valve, L, lo-
cated between the accumulator and transmit-
ter, substantially as and for the purpose de-
scribed.

12. In a hydraulie ram, the combination of 7o
a 11fting or working ram, a transmitter-ram,
a fluid-conducting pipe connecting the two, a
branch pipe provided with acheck-valve open-
ing outward, and a high-pressure fluid-supply
communicating with said check-valve on the 75
oppositeside,substantially asdeseribed, where-
by the outward flow of fluid from the con-
ductor-pipe is prevented, but the inward flow

from the high-pressure supply permitted to re-

place loss from leakage. 80
13. In combination with ahydraulic ram, a
conductor for supplying fluid thereto, a source
of high-pressure supply to said conductor, a
source of low-pressure supply to said con-
ductor, and automatically-operating valves, 85
substantially as described, connecting said
sources of supply alternately with the con-
ductor, whereby the admission of fluid to sup-

| ply loss from leakage is permitted through the

one valve or the escape of surplus fluid per- go
mitted through the other. |

LOUIs sCHUTTE.

Witnesses: -
- JoHN D. YARROW,
JAMES H. CLARXK.
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