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- To all whom it ma,y concern:

Be it known that I, IIERBERT WILLIAMS

UMNEY, civil engineer, a subject of Her Maj-
ésty the Queen of Great Britain and Ireland,
‘residing at Eardley House, Lawrie Park Roe,d
London, in the county of Kent, Englend hzwe
_mvonted certain Im provemente in or Relating
to Hydraulic Lifting or Hoisting Meohmery-

~or Apparatus, applicable also to other hy-

20

ing machinery orapparatus Wherem the maxi-
mum power may be subdivided into lesser

- graduated powers by the employment of a se-
"~ ries or cluster of oylmdere containing pistons
- or plungers for raising and lowering the 1ift

or load, only sufﬁolent oylmdels of suoh SO-
ries or olustex to raise any particular weight

- being put into communication with the press-
~ ure water supply by means of a regulating

 chinery of the above. mentloned class or type
- as at present construected, should a portion of

' 30 the load be removed efter the lift has started

valve or valves automatically e,dJusted SO
that its position is determmed by the ver;} mn'
welght elevated. :

Now in h)dmuho hftmﬂ' or hOlStlnﬂ‘ ma,-

~and before it has completed its ascent there
~is no provision for automatically causing the

- regulating valveor valves to lessen the power'
R employed by automatically cutting off the
35 supply of pressure water from suoh oyhnder--

“quently the power orwmelly omployed atthe |

|||||

or cylinders a8  are not required, and conse-

commencement to raise the heavier load will
be continued with the llﬂ*hter 1oad th us oeus-
ing consider able waste of water. |

Now the chief obJeot of my invention is- to
remove this defect, and to provide hydraulic
- lifting or hoisting maehmexy or apparatus of
- simple and eoouomleel construction, wherein

a single regulating valve not only eutometl-
cally increases tho power as required by ad-

mitting preseure weter to extra main power
cylinders,, but also automatwelly deoteeses
‘the power if necessary by shutting off ‘any |

main power c¢ylinders not 1equ1red from: the

Pressure water supplv the moment the loed | thet When pressure wa,ter is eomltted to eny o

draulic power apparatus, such as hydraulie
~ presses and the like, of whloh the fO”OWIH“‘IS_
~a specification. - L
- This invention relcztes to 1mprovements 1nj*
| .thet class or type of hydreuho lifting or hmet- 1

operation.

s llﬂ'htened
the amount of weter consumed.

‘My-invention may be equally well epphed .
_--to other hydraullc power apparatus, wherein
| the maximum power is subdivided as above - - |
‘mentioned, such as to hyd:auho plebses end' o
“the like,. for exa.mple o B
According to my invention I employ asin- s
60 §
‘mission of pressure water to the whole series

or cluster of lifting eylinders. |

ole regulatmﬂ' valve which controls.the ad-

I thus ef_’fect ﬂ‘reet eoonomy m: .

The number

of ports in this valve corresponds with the .

stress ‘of the main power eylinders) are so

powers,

‘number of systems or groups having inde-
.pendent water supplles into which the whole
series or cluster of main power ‘eylinders is
'_dlwded for produoluu‘ the different
and the ports are so arranged that the for- =
“ward movement of the reﬂ'uletluw valve will
‘successively - bring the various powsers. into
‘operation commencing at the lowest power,
The devices employed for producing when §&
required the antomatic forward movementof , §8
the regulating valve (so that the position | |

‘thereof iy determined by the varying weight
lifted or by the Va,rymo* resistance to the_::-

‘constructed and arranged that the forward

| stress they exert upon the regulating valve

will elweys increase or dltmmsh as the stress -
of the main power rams upon their crosshead
The said forward
‘movement of the reguletmﬂ' valve is always
(such as a
spring or weighted lever for example) which 8z |
yleld or give undera = |8
‘stress. shn*htly less than the maximum for- |

increases or diminishes.
opposed. | by a resisting device,

1S 80 errenwed as to.

ward stress: exerted on the ren*ula,tmw Velve -

when any power is operating, an emount suf- B
ficient to bring the next hlgher power into
' In direct acting lifts I effect the - K8
‘said automatie forwerd movement of the regu- - .
lating valve by means of a series or olueter_

‘of supplementary cylinders containing pis- = @&
tonsorplungers, which are all oonneoted with
the spindle of theregulating valve and which Lo

-.correspond in number with the main power =~
cylinders and are similarly connected to- - N
The admission of press- - N -
100 BN
is also controlled. by the regulating valve,so =~ §i

gether or grouped
ure water to’these supplemeutery cylinders

"""""
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main power cylinder or ¢ylinders it is at the |

sametime admitted to the corresponding sup-
plementary cylinder or c¢ylinders. The ex-
haust of both the main power eylinders and
the supplementary cylinders takes place
through independent exhaust pipes and is s0
controlled by a separate valve (preferably the

main or starting valve) that when any main |

power cylinder or ¢ylinders exhaust the cor-
responding supplementary cylinder or cylin-
ders exhaust also.
supply from the tank also admits low press-
ure water to corresponding main power cyl-
inders and supplementary cylinders at the
same time. IFrom the above it will be seen
that the stress exerted by the supplementary
rams upon the regulating valve spindle will
vary according as the stress of the mailn
power rams upon their crosshead varies and
that the position of the regulating valve will
consequently be determined by the varying
weight of the load or by the varying resist-
ance to the stress of the main power rams.
The areas of the supplementary rams must
be proportionate to the amount of travel they
are required to impart to the regulating valve
for producing any power. |

In those cases where the stress of the main
power rams is exerted upon a hoisting rope
as in suspended lifts or cranes for example
I may dispense with the supplementary cyl-
inders and effect the automatic forward
movement of the regulating valve by the

- stress of the hoisting rope which I connect

35
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therewith. It is clear that in this as in the
previously deseribed arrangement the stress
automatically exerted upon the regulating
valve will increase or diminish as the stress
of the main power rams upon the hoisting
rope increases or diminishes and that the po-
sition of the regulating valve will be conse-
quently determined by the varying weight
of the load or by the varying resistance to
the stress of the main power rams.

I will now proceed to more fully deseribe
my inveution and the manner of performing
the same having reference to the accompany-

ing drawings in which similar letters refer to

50
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corresponding parts in all the figures.
Figure1is a diagrammatic view represent-
ing in side elevation a five power direct act-
ing lift of the class or type set forth con-
structed in accordance with my invention.
Fig. 2 is a longitudinal vertical section of a
main or starting slide valve constructed ac-
cording to my invention. Kig. 3 is a plan of
the valve face of the above mentioned valve
showing the arrangement of the parts. Fig.
4 is a plan of the valve face of the regulating
valve. Fig. 5 is a plan of the regulating
slide valve. Fig. 6 illustrates the method of
obtaining the automatic forward movement
of the slide valve which I may employin the
case of suspended hydraulic lifts or cranes.
Fig. 7 shows the application of a suspended

The low pressure water

|

H
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Fig. 8, is a detail sectional view of thestarter

valve with the various pipe conneections, and
Fig. 9, is a similar view of the regulating
valve. .

A A are the main power cylinders for rais-
ing and lowering the load. They are five In
number, placed in a row, and their pistons or
plungers are connected with the crosshead a.

B is the main or starting valve.

C is the regulating valve, and D represents
the supplementary cylinders which corre-
spond in number with the main power cylin-
ders A. The center cylinder A 1s1n no way
connected as regards its pressure water sup-
ply with any of the remaining eylinders ot
the series or cluster which are connected
by pipes in pairs, the two extreme outside
cylinders aud the eylinders adjacent to the
center cylinder being respectively connected

together by branch pipes as clearly shown.

in the drawings, thus making three systems
or groups having each an independent press-
ure water supply for producing the various
powers. Thesupplementary eylinders D are
connected together or grouped similarly fo
the cylinders A as is also c¢learly shown in
the drawings. |

The admission of pressure water to all the
main power cylinders A and to the supple-
mentarycylinders D is controlled by and takes
place through the regulating valve C which

in this case would have three ports bcd (see

Fig. 4) one port for eachof the three systems
or groups of eylinders, viz., the two pairs,
and the single cylinder, to which pressure
water may be admitted independently. T'he
port b admits water to the center cylinder A
and corresponding supplementary cylinder
D only, through the pipe b’, the port ¢ ad-
mits water to the outer pair of cylinders A
and corresponding pair of supplementary

cylinders D through the pipe ¢’, and the port

d admits water to the inner pair of cylin-
ders A and corresponding pair of cylinders
D by the pipe d’. The slide valve and ports
of the regulating valve C are so arranged as
shown in the drawings as that when the
valve is moved forward (in the direction in-
dicated by the arrow, Fig. 4) by the ram or
rams D from its normal position (. e., with
the port b only open) it will first close port
b and open port d, then without closing port

| d reopen port b, then close port b again and

open port ¢, d and ¢ being thus open simul-
taneously and finally reopen port b, all three
ports being then open simultaneously.  In
every case as is well known one port must
open just a moxment before another closes.
Five different powers will thus be produced,
the first and lowest power admitting pressure
water to the center cylinder A only, the sec-
ond power admitting pressure water to the
inner pair of eylinders A, the third power ad-
mitting pressure water to the center cylinder
and inner pair of eylinders, the fourth power

weighted lever as the resisting device to the | admitting pressure water to both pairs of

forward movement of the regulating valve. | eylinders A, and the fifth and highest power
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| admlttmﬂ‘ pressure Water to the Whole series | mal POSIUOH; viz., , with POI‘t b OHIY OPGH as -. -

' or elusteror cylinders, the correspendmglam
| “or rams D bemo*m every cese 0pereted et the |
same time. |

_ The resisting devlee before 1eferred to for[
~ opposing the forward movement of the regu-

~lating valve C is here shown in the form of a

o heheal spring E, the strength of which must
~ as before explemed be eueh that it will be
-:._eompreesed under a stress slightly less than
~the maximum stress-exerted by the ram or

~"rams D on the regulating valve when any
~ power is in operation, an amount sufwlent

- 20

: etartmg valve B by the mdependent exha.ust'
 pipes &’ ¢’ k&' shown in'the drawings as con-

| .

to bring the next higher power into action.

. L.ow pressure water 18 supplied tothe cyhn- |
- ders A and cylinders D from the tank F by |
- thepipes e fgwhich are fitted with the nsual
- retaining or nonreturn valves as indicated at

1,2, 8,in dotted lines Fig, 1.
'-should be of such ca,pa,clty as to hold always
sufficient water to fill the four main power
‘cylinders A and corresponding rams’D when
‘only one is working, and would be fitted with

The tank F

anoverflow pipe to the meter which mdlcates
the amount of water consumed.

As in apparatus constructed aeeordmﬂ' t0: '

‘my invention the regulating valve ports are-
~ not In many cases all open when the lift or
The exhaust water from the.
rams can not return by the supply pipes
 through theregulating valve. Itherefore con-

load descends.
vey the exhaust water direct to the main or

nected with the low pressure supply pipesg,
Js 6, and I will now proceed to describe the

construetmn and arrangement of main or

~ starting valve B employed.

45
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The arrangement of the ports will be clea,rly_,
1 is the port through which-
~ the pressure water passes to the reﬂ'ula,t1nn~.__

~ valve C by the pipe:/'.
~ (one for each system or group into which the |
five cylinders are divided as before men-
tioned) through which the exhaust water
- Dasses to the tank F by the port m and pipe
~m’. One of these ports h admits the exhaust
- water from the center cylinder A and center |
- cylinder D, and the other ports ¢ and k ad-
mit the exhaueb water from the inner and
outer pairs of eylinders A and correspendmﬂ'.
- pairs of cylinders D respectwely The ports

% kshould be double the size of the port ~and |

all three exhaust ports should be swueted at
equal distances from the exhaust port m so
' as 1o open mmulbeneeuely ~n is the supply
~ pipe from the main fmd 018 the ste,rtmcr end"

seen in Fig. 8.

h 1 k arethree ports,

" stopping lever.

6o
a8 also the port [ which leads to the regulet—

‘When the epparatus is net in aetlen the
exhaust ports & 2 & in valve B-will be closed

ing valve C. When the valve B is moved i in

‘the direction to start the apparatus by means
of the lever o the port I to the regulating
valve will be opened and all the other exhaust
ports-closed. Pressure water then ‘passes by

-eration.

shown by the dotted lines in" Fig. 4), and.
from thence through port b and pipes b’ to
| the center eylinder A and center eylmder D
only thus bringing the lowest power into op-
Should 1.]118 power however be un- -
equal to raise the load the said center sup--
‘plementary ram D just before its stress on
the valve C reaches its maximum will over-
‘come the resistance of the spring E and ecom- =
‘press the same sufficiently to bring the regn- ..

| lating valve into the proper p051t1011 for cans-
ing the next higher power to act, that is to
“{.sayin this case 111t0 such a p031blen astoclose
port b and open. port d thos admitting press-
ure water to the inner pelrs of cylmders A
and eylinders D by the pipes d'.
power be. still insufiicient to raise the load,
‘thesaid pair of rams D just before their maxi-

- Should this

‘8o

mum stress on the valve C is reached will

responding eylinders D, and so on, the same

overcome the resistance of the spring E and
compress the same still further a sufficient
‘amount to move theregulating valve forward
‘again into the proper posmon for bringing
. .the next power-into operation, that is to 8ay.

into such a position as to reopen port b thus
admitting pressure water to.the centraleylin-
der and adjacent pair of eyllndere A and cor-

90

95

cycle of operations bemg repeated until a
power just sufficient to raise the load, or until
the maximum powerisreached. Should how-.
ever the weight of the load be decreeeed when
‘partially elevated, then the spring E will au-
tomatically force baek the valve C against
the reduced pressure of the operatingram or
-rams D until the forward stress on the valve
Cis greater than the resistance of the spring

100

I e 5 |

E, thus automa,tlcctlly reducing the power to .

| thet required and a,veldmfr waete of pressure- |
_wa,ter o |
" When the startmcr velve Bi is moved in the
direction to permlt the lift to descend, the
port { therem will be closed and the exhaust* '
‘ports 7 k aud m opened thus permitting the
exhaust water from all the cylinders A and
cylinders D to pass away to thetank F.
- In Fig. 6 which as before mentioned illus-
'tretes the method of obtaining the automatic -
forward movement of the regulating valve I -
‘prefer to employ in the case of suspended

B3 CRR

hydraulic lifts or cranes, G is the hoisting

chain or rope, one end of which is here shown

It isclear that in this as in the

1230

as directly connected with one .end of the

regulating valve spindle, butitis.obviousthat
“in some cases it. might be more convenient to
‘connect the rope G and valve C through the.
| intervention of levers, or levers and lmks
and the like.
‘previously described arrangement the stress -
automatically exerted by the hoisting rope G

,: Izs -

upon the regulating valve will- increase or

diminish as the stress of the main power rams

A upon the rope G increases or-diminishes,

130

“and that the position of the valve C will eonse-;'; a
quently be determined by the varying weight

e the Plpe ! to the valve C (whleh is ln its nor- l of the 1oad or bj’ the V&ITYIH“' remstanee to the:_ - .
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atress of the main power rams. The spring
E acts in precisely the same manner as de-
seribed with reference to Fig. 1 except that
it is compressed by a pull instead of a thrust.

In Fig. 7 which shows the application of a
suspended weighted lever as a resisting de-

vice to the forward movement of the valve |

C, E’ is thelever suspended from the pivot p
and g is the weight.
describing the conditions of the resisting de-
vice the length and weight of lever £’ must
be so arranged that it will swing back on its
pivot under a stress slightly less than the
maximum forward stress upon the valve C
when any power is in operation sufficiently

to allow the next higher power to be brought.
“into action.

- Byobvious modifications my invention may
be applied to all hydraulic power machines
of the class or type set forth (i. e. wherein
the maximum power issubdivided into lesser
gradunated powers). For example it may be
applied to hydraulic presses and the like
whether working vertically, horizontally or
at an angle, and the apparatus illustrated in
Fig. 1 may be considered to be a hydraulic
press instead of a lift if desired. I do not
therefore confine or limit myself to the pre-
cise details of construction and arrangement
hereinbefore described and illustrated in the
drawings, as the same might clearly be some-
what modified without in any way departing
from the spirit of my invention as set forth.

In conclusion I would observe that I am
aware that a single regulating valve for con-
trolling the supply of pressure water to all
the main power eylinders has been employed,
but such regulating valve was however usu-
ally operated by a constant unvarying press-
ure and in those cases where a single regu-
lating valve with varying pressure was em-

~ ployed the apparatus could only be used with

45

two different powers. Iam alsoaware that a
series or group of supplementary cylinders,
each ram of the series or group being con-

‘nected with a separate independent regulat-

ing valve which it operated against the re-

-gistance of a separate independent spring has

 been proposed.

55
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What I claim, and desire to secure by Let-
ters Patent of the United States, is—

1. In a hydraulic power apparatus and 1n
combination, a main or starting valve, a sin-
gle regulating valve, a pressure supply pipse
leading direct from the starting valve to the
regulating valve to cause all of the pressure
water to pass through the said regulating
valve, a series or cluster of main power cyl-
inders, pipes extending from the single regu-
lating valve to said cluster of eylinders the
exhaust passage entirely independent of the
regulating valve and constituting the only
escape for the exhaust water, the series of ex-

“haust pipes extending from the cluster of c¢yl-

inders to the independent exhaust, the said
single regulating valve and thesingle exhaust
passage being common to all the cylinders ot

As before explained in

527,008

‘the cluster and being connected thereto by

the said cluster or series of pipes and the

‘means for regulating the position of - the regu-

lating valve to control the distribution to the
various cylinders of the group, substantially
as described.

2. In combination in a hydraulic power ap-
paratus, a series of main power cylinders, a

75

main or starting valve the single regulating

valve C controlling the water pressure there-
in, the series or cluster of supplemental cyl-

inders D, the supply pipes therefor also con-

trolled by the said single valve, the connec-
tion between the supplemental pistons and

‘the single regulating valve for controlling the

same, the exhaust pipes in connection with
both the main and supplemental cluster of
cylinders and the exhaust passage with which
said exhaust pipes connect sald exhaust pas-
sage being entirely independent of the regu-
lating valve substantially as deseribed.

3. In a hydraulic power apparatus the com-
bination of a cluster of main power cylinders
A, a single regulating valve C controlling the
supply of pressure water thereto, the cluster
of supplemental cylinders D having their pis-
tons connected with the stem of the single
valve C the supply pipes for the supplemental
cylinders communicating with the pressure
supply between the regulating valve and the
main eylinders and the resisting means act-
ing on the stem of valve C in opposition to the
pressure in the cylinder D, the said regulat-
ing valve also controlling the pressure water

supply in the supplemental cylinders, sub-

stantially as described.

4. In combination in a hydraulic power ap-
paratus, a series or cluster of main power cyl-
inders A, the single regulating valve C con-
trolling the water pressure therein, the clus-

ter of supplemental cylinders D the supply

pipes for the supplemental cylinders commau-
nicating with the pressure supply between
the valve C and the main eylinders, said clus-
ter of supplemental eylinders having their
pistons connected with the stem of the regu-
lating valve, the resisting means for placing
the valve under tension in opposition to the
pressure in the claster of supplemental cyl-
inders, the starting valve having connection
with the regulating valve, and the exhaust
pipes from the cluster of cylinders leading to
exhaust ports in the starting valve independ-
ent of the regunlating valve C, substantially
as described.

5. In combination in a hydraulic power ap-
paratus, the cluster of main power cylinders
A comprising the central cylinder, the cylin-
ders about the same connected together in
pairs of which pairs one member is on one
side of thecentral cylinder and theother mem-
ber is on the opposite side the single regula-
ting valve C for controlling the pressurein the
cylinders, the means for placing a resistance
on said valve the cluster of supplemental cyl-
ders comprising a central one and a series
arranged on each side of the same and con-
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- _nected up in pe1rs to correspond to the main two subserlbme Wltnesses this 25th dey of 10 ':
. power cylinders, said supplemental eylinders | May, A. D. 1893. - R

- having their pistons connected with the sin- | IIERBERT WILLIAMS UMNEY
- gle regulatmo* valve, and the pipe connec- | Vvltnegses _
- 5 tions between the reﬂ'ulatmg valve and. the{ A, H. ALEXANDER . L
~main and eupplementel cylmders subetan-_ Chartered, Patent Agent 19 Southampten B

-tially as described. | Bdge., London, W. C.
In testimony Whereof I heve smned my - J. BURGESS,

neme to this spec1ﬁeet10n in the presence ofl . - O’Zefrk te ebove '
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