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at such relative speed range, and force as the
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© COFRAN I HALL, OF SAN FRANCISCO, CALIFORNIA, ASSIGNOR TO THE

OAHILL & HALL ELEVATOR COMPANY OF SAME PLACE

-EL.EVATOR- :

SPEGIFIGATION formmg- jpart of Letters Patent No. 612 722 da,ted October 18, 1898,

Applmatmn filed Aprll 29, 1397. Serial No. 634 429

(No :u:mtlel) Patented in England T anu&ry 17, 1894 No. 1, 040 -

To all whom z,t TNQY COMLCErTL:

Be it known that I, Corran 1. HALL a Clti-
zen of the United Sta,tes residing at San Fran-
cisco,inthe county of San Franciseo and State
of. Callfornla hmre invented certain newand
useful Improvements in Elevators,
in Great Britain, No. 1,040, dated J anuary 17,
1894;) and I do decla,le the following to be a
full, clear, and exact description of -the in-
Ventmn such as will enable others skilled in

the art to which it appertains to make and.

use the same, reference being had to the ac-

companying drawings, and to the letters and

figures of 1eference marked thereon, whlch
form a part of this specification.

- My invention relates to elevators for rais-
ing and lowering passengers and goods by
means of hydr anlic pressure acting on a pis-

ton and from thence by suitable gearing and

connections to a cage to be raised or lowered

power of . the acbuatmn*-plston and interven-
ing mechanism may determine.

My invention consists of a main actua,tmﬂ' |
hydraulic cylinder and a differential plbﬁOIl |
therein having different effective area on the |

sides thereof, constltutmﬂ' a counterbalance

for some predetermlned part of a load to be
raised by the piston, and a four-way piston-

valve or combmatmn of valves connected and
moving in one line and ‘1,101111(1 one axis that
distribute and control the water acting upon

- the main actuating-piston.

35

The objects of my invention areto dlspense'
‘with the usual counterweights employed to
‘balance in part the dea,d-wewht of the cage,
-such dead-weight being the gravity of the cage

- and 1ts accessories less the amount 1equ1red

! ‘0

to overcome friction of the machmery during

descent; also, to control and distribute the.

1mpellm e-water by asingle valve and one mo-
tion. T'o attain compensation without the

~use of counterweights, I so construct the ac-

45

tuating-cylinder and its piston that the dif-

ference of effective area on the opposite sides |

of the piston multiplied by the operating pres-
sure will equal a required counterweight, so
that aside from so much of the gravity of the

cage as 1s 1equlred to expel or circulate the

(patented | -

‘piston-rod. 3.

permit the eage to descend the ma,chmery is

at all times in equilibrium. The methods I

employ to attain this part of ‘my invention

in which—
Figure Iisa dlaﬂ'ram to explam the method
of operating the main piston. . Fig. I is a

der and connected apparatus constructed ac-
cording to my invention. Fig. III is a sec-

ment
and. controllmﬂ‘ valves.

mon to correspondlnﬂ* parts in Figs. I, 111,

tion throuﬂ'h the automatic stop- valve to ar-
rest motmn at each end of the cage’s move-
“Fig. IV is an enlarged. longhtudmal |
section throun*h the axis of “the d1st11but1nﬂ' -
o - 65

The same letters of reference apply in com-

areillustratedin the aceompanymw drawmﬂ‘s, -
55.

side elevation of a hydrauhc elevamr cylm—_' - '

60

and IV. The diagram Fig. I has. mdepend- |

ent references.

Refer rmg first to the diagram. Flﬂ' I, 1 isthe

cylinder; 2, the piston; 3 the plston-rod 4,
a tmnsfer or. passover pipe connecting the

70

two ends of the cylinder, and 5 a supp_ly-p1pe

from the source of pressure; 6, a waste-pipe

to empty one end of the cyhndm 1. 7 are the

75

usual multlplylnﬂ'-pulleys and 8§ a wire rope

extending to the cage or load to be raised and
lowered. . Explaining by means of this dia-

posed to the static or working pressure of the
water from the pipe 5, and When the cock 11
is open, tothe cha,mber 9, bothsides of the pis-

ton 2 are exposed to this same pressure, with -

the differ ‘ence, however, that the area of the
piston 2 is reduced in the chamber 9 by so

much as the area of the cross-section of the-
Consequently there is an out-

90

ward . thrust on the piston-rod 3 equaling

the area of its cross-section multiplied by the

‘gram the action of the water in the impelling- =
.cylmder it will be seen that the chamber 10
on one side of the piston 2 is constantly ex-

water-pressure employed. This force or the

area of the piston-rod 3 is made enough to

nearly balance the weight of the elevatm cage

or platform, exclusive of a load, leaving, how-

| ever, enough surplus weight: of the cage or

plStOll 2inward. Supposing the cage or plat—

05

.platform to cause these to descend WJlthout a
load, overhauling the. ropes and moving the.

50 1mpellmfr-ﬂmd in the actuatmmcylmdel and | form to be at the bottom and the pxston 2 at 100

86
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to be applied again in effective work,

2

818,722

the end of its inward stroke and that a load ] until the other extreme stroke is reached,

is to be raised, then the cock 12 is opened
and the Water in the chamber 9 escapes

through the pipe 6, relieving that side of the |
The cock 11 being
1 Ifig,

-plston 2 from pressm*e
closed, the whole area of the piston 2 in the
chamber 10 is exposed to the pressure of the
water passing through the pipe 5, so the pis-
ton 2 is foreced outward, raising the load.
descending or during the inward stroke of
the piston 2 the cock 12 is shut and the cock

11 is opened, so that the water in the cham- :

ber 10 is free to flow through the pipe 4 into

the chamber 9; but as the capacity of this :

chamber is reduced by so much as the cubic

contents of the piston-rod 3 within the cyl- |
‘inder a volume of water equal to this differ-

ence 1s foreced back through the pipe 5 and

that much of the water and energy are saved
This

-~ action of the water in the impelling-cylinders

- the main hydraulic piston.

35
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is explained separately from the controlling

and automatic valves and their gearing, .:md

by means of twosimple stop- -cocks 11 and 12

so as to avoid the complication that would
existif econtrol by a single valve were ineluded

at the same time. | |

~ Referring next to FFigs. II, III, and IV, these

| in’cmae the devices for controlling the flow

and action of the water and movements of
Fig. 11 shows a
hydraulic cylinder and apparatus made ac-
cording to my invention. A is the main cyl-
inder with a piston-rod B’, rope-sheaves C' C-,
a main controlling-valve D, and an automatic
stop-valve K, the latter operated by a rod I
and the spiral tappets G’ G*, these latter be-
ing turned right and left by the pin I, at-
tached tothe plston rod B3’ orits eross-head B~
The tappet H enters the spiral slots,seenin the .

tappets G’ G°, turning therod If uﬂfht and left,

and by means of the crank I, link J , and era,nk

K opening and closing the valve K positively

~and automatically at the extremes of the

45

55

. 'is turned to close either of the ports P the |

6o

stroke of the piston independent of the main
valve D at the extreme of the range of the ele-

vator-cage. Inordertounder stand the action .

and the 1' unctions oi this antomatic valve E,

reference is made to Fig. ITI, which shows q
> central transverse Section of ‘nhe same.
©18.a central oscillating shaft O, on which are
two opposite arms M M, and to these are at-

There

tached the pivoted valve-flaps N N, adapted
Lo cover, respectively, the ports or passages
P P. 1t will be seen that when the shaft O

other port will be open, the flow being closed
in one direction only. If the flowisreversed,

the closing-valve swings back, offering no ob-

struction to the fluid flowing through both
valves in one direction. In this manner the
flow of the fluid and the movement of the
piston and elevator-are stopped in one diree-
tion; but when reversed by action of the main

contr olling-valve D the stop-valve K ofters no
low of the fluid | ive, the main pistons and the tube X follow-

obstruetlon to the reversed

X

In

' when by action of the mechanism before de—
scribed the valve again closes.
Referring next to the main controlling-

valve D, (represented in enlarged section in

posed of five sections Q' Q* Q* Q° Q
sections are held together by means of rods
or bolts R R, extending the whole length, as
shown. The section Q’ is provided with a

waste or discharge nozzle T? the sections Q-
Q® with inlets or cuculatmﬂ*—nozzles T T,

70

IV,) the main shell or casing is-eom- .
These

75

:a,ud the section Q* with a supply-nozzle T°, as '

shown in Figs. IT and 111, the nozzle T* belnﬂ'

30

in the case of Fig. IV turned ninety dewrees- |

from the pO‘alth'ﬂ in Fig. IT to enable easier.
‘description.
fit together at the joints e ¢ e with short tele-

The sectlons Q', Q3 Q3 and Q°

scoping nipples that bear upon and expand
elastic packing-rings ¢ @ a. These packing-
rings perform the double function of sealing

the joints e e ¢ and at the same time embrac-
ing and forming a close water-packing around

Qo

the shells or barrels U' U  The first or main
internal shell or chamber U? is secured by a
rim or flange D, held under the cap W. V/,
V2, and V? are leather-packed pistons of the
nsual kind, and V*is an unpacked disk or
flange, permitting water to pass slowly, as
will be explained farther on. The four pis-

95

tons V' V2 V3 V*are all rigidly mounted on

or may be formed integrally with the tube X.
This tube, forming an axis of the pistons
named, is open at “each end, as shown, and
has perforations ¢ in the chamber Y/, admit-

100

ting supply-water between the two small pis-

supply-water to the chamber Y=, as will be
presently explained. The rod Z and pistons

| L d', d* and d° are moved by the sliding rack
! ¢, the toothed segment i, and the wheel 7 by

means of a rope or chain passing around the
latter in the usual manner.

Referring next to the operation, the cham-
ber Y'is constantly filled and under pressure
of the supply-water from the inlet-nozzle 1%,

and the piston V* not being a close one the
| inner or opposite faces of the pistons V=< and

V? are subjected to the same pressure, exert-
ing a force each way in proportion to their

i tons d' and ?, also perforations o admmitting

105

IIO

115§

areas; but asthe piston V3is much largerthan

the one V*there is a force to the right or out-
ward that tends to move the tube X and all
connected pistons in that direction; but the
chamber Y* being filled with water this forms
astop,sono nmvement can take place until the

rod Zis moved outward until the small piston

d® passes -out of the tube X, so that the water

in the chamber Y* can pass through the small

ports o o into the tube X and outat its end into

' the chamber Y°, from where it escapes by a

wasteway . This relieves the piston V* from
pressure in the chamber Y=®, and the tube X,
with its attached pistons, moves to the right.
It will be seen that this movement 1s progress-

120
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ing the rod Z and the small piston d2, which
it werta,ken by the tube X closes the end of
this tube and locks the water contained in
the chamber Y?, so the movement of the main
pistons and the tube X follows in exact rela-

~ tion the movements of the rod Z and the small

pistons d’, d* and d?. The reverse movement
of the tube X and its attached pistons is per-
formed by moving the rod Z and the pistons

10 d', d? and d® to the Jeft or inward until the

small piston d* passes beyond the ports ¢ ¢ |

and the piston d®closes the end of the tube X.
This permits.the supply-water from the cham-
~ ber Y’ to rush into the tube X through the
15
ber Y2 and putting the large piston V? into
equilibrium, so the piston V? will move to the

left and to the positionshown in the drawings.

In this position the water will pass from the
supply-chamber Y’ past the loose-fitting disk
or piston V* into the nozzle T? and through

the valve H to the inner end y of the main
- ¢ylinder A; but no movement of the main

20

piston or pxston -rod B can take place, be-

cause the other or outer end g of theé main cyl-
inder A is filled with entrapped water, form-
ing an abutment. To finish the outward
- stroke of the piston B’ and raise the cage of
the elevator, the rod Z is farther admneed
the tube X and it pistons followin g, until the
piston V' passes over the ports m in the shell
‘U'. Then the entrapped water in the outer
end q of the main cylinder A rushes up the
pipe [ through the nozzle T" into the chamber
Y and out thmucrh the waste-pipe n.  This
constitutes the wmkmﬂ' stroke of the main
piston B’ and raises the elevatm -cage.. When
the downward stroke is to be made the rod Z
is moved to the right or outward, the tube X'
and the pistons Lhereon followmg:, in the man-
ner before explained, until the piston V?is so
far advanced in the chamber Y? that water
can pass from the nozzle T® to the nozzle 1’
or circulate from the inner end 7 of the main

25
30
35
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the cage will descend. The cubic ca,pa,eltv
of the “end ¢ of the main cylinder A is re-

50 duced by so much as the contents of the im-

and an equal volume of water cfmnot enter the
chamber Y4, but is forced back into the cham-

5 5 ber Y and out at the nozzle T3 against the

supply-pressure.

The retarding or check
made a little smaller than the bore in which
it moves, is to prevent rapid backflow of the

water from the chamber Y?to the chamber Y’ .
in case too heavy a load is placed on the ele-
~ vator-cage greater than the supply-pressure

- will susta,m or in case the supply-pressure.

should from any cause be diminished or fail.
65 Wheninthe position shown, it guards against

60

ports ¢ ¢, out at the ports o ¢, filling the cha,m-_

mersed portion of the main piston-rod B’, as-
has been shown by means of the diagram E I‘w I,

piston V‘*,whmh_ is

]

|

cylinder A to the outer end g, putting the |
- main piston (except as to the area of the pis-
ton rod or plunger B') into equilibrinm, and

.

l

and a diff

a rush of water past this piston or disk, and

consequently against rapid or danﬂ'erous de-

scent ot a cage or load.

I

'Having thus explained the nature and ob-' |

jects of my improvements in hoisting and low-
ering machinery, I claim—

1. In a hydraulic elevator, a main impel-
ling - piston sustaining constant pressure on
one side and variable pressure on the other
side, a passage leading to the constant-pres-

75

sure side having therein an automatic stop-

valve, means operated by the main impelling-
piston for controlling said stop-valve and ar-
resting or permlttlnn*the flow of waterthrough
the V&lve in either direction, a main control-
ling-valve having a cons‘ua,nt-supply nozzle T%,

S0

2, nozzle 2 0011119013111@ with the automatic

stop-valve, a branch conneetlon [ to the vari-

waste-outlet n: also pistons controlling wa-

able-pressure side of the main piston, and a L

terways respectively between, first, the sup-
ply-nozzle T° and the passage T2 tO the stop-

valve; second, between the passage T? and

the bla,neh connectwnl and, third, between

the branch connection / and the waste- -pipen;
erential auxiliary valve with plstons

_90.. -

controlling the movements of the pistons of -

the main controllmﬂ-valv

| specified. S
2. In a hydlauhc elevatm a main impel-
lmg - piston sustaining eonstant pressure on. .
one side and variable pressure on the other

side; pipes and passages to conduct water

fron one side of the piston to the other, and

in combination therewith a controlling main
valve provided with inlets and outlets four
1In number;
a 1estla,1mnﬂ'-va,lve V4, all set in ahnement
moving ton'ethel by means of water-pressure,

and contr olled by auxiliary valves, d', d?, d°,

, substantially as '

95 -

100 -

and valve-pistons V', V?, V3 and

105

moving in the axis of the main conmollmﬂ—- .

valve all operating dependently and by one -

movement, produced by an attendant sub-—
5ta,nt1a,11y as specified. | -
3. In a hydraulic. eleVﬂtm a main 1mpel-

110
ling-piston, sustaining a eonstant pressure on
| one side proportionate to the piston area, said

piston having a diminished area on the other

side due to a piston-rodin the cylinder-cham- =
115 -
sure, a supply-pipe on the constant-pressme : |

ber, giving a proportionally-diminished pres-

side ha,vmo‘ an automatic stop-valve therein, '
a branch pipe on the diminished-pressure side

of the main piston, and a waste-passage con-
necting with the said diminished - pressure

| side, in combination with a main controlling-
'mlve havingasupply-nozzle,said main valve '
controllmfr the passage of 11qu1d between,
first, said supply nozzle and the automatlcf--

| stop-valve; second, between the said. stop-

valve and the said. branch pipe, and, third,

between the said branch pipe and the waste-

passage respectively, substa,ntlally as spem-
fied.

4 In a hydr auhc eluvatol 1in combination

120
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with a main impelling-piston sustaining a con- | ner pistons d’, d?, d°, passages c and o, and 10
stant pressure on one side,and a variable pres- | piston-rod Z, all substantially as specified.

sure on the otherside, a three-way main con- In testimony whereof I aifix my signature
trolling-valve, having a constant-supply noz- | in presence of two witnesses. | |
5 zle T3, a passage T to the constant-pressure | -  COFRAN I HALL

side of the main impelling-piston, a passage |
T' to the variable - pressure side of the said Witnesses:

main piston, a waste-outlet T tubular piston- H. J. LANG,

rod X, pistons V', V3, V3, loose piston V*, in- J0s. B. KEENAN.




	Drawings
	Front Page
	Specification
	Claims

