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| To all w?’wm A7 ?:sz/ CONCermn.: | :
T B. GALE, a citi-

zen of the United St&tes residing at. New York
city, in the county of New York and State of

Unirep Stres PateNt Orercs,

‘_ IIORACE B. GALD OF NEW YORK . Y o

CONTROLLING DEVICE FOR ELEVATORS &'..O

lllll

SPEGIFIGATION formmg pa,rt of Letters Patent No 598 416 da,ted Februa,:ty 1 1898

Apphca,tlou filed Pebruary 8, 1896. Serial No.. 5781591 (No model) | . L

- Be it known that I, HORACE

New Yoﬂz have. mvented certain - new and

~useful Impl ovements in Controlling Devices
for Elévators and Hoisting Ap amtus and
- I do hereby declare the followmﬂ' to be a full,
- clear, and exact deseuptlon of the mventlon .
such as will enable others skilled in the a,rt:
to which it appertams to make &nd use thej-

~ same.

15
- load are produced by or dependent upon cor--
- responding continuous relative movements

- of a cylinder and a piston or plunger sub-

My invention relates to dewees for conm 01-7
ling the operation of those types of hoisting

appara,tus in which the movements of the

o jected to the pressure of a ligquid, including

20

‘hydraulicelevators, cranes, and the like: and--_:

© the improvements clalmed are designed more
~especially for use in that class of hydmuhc

| 30

~such as steam or air.
have Dbeen

~ elevators in which the main working piston
~-or plunger is propelled by the combmed ac-
tion of a liquid, as water, and an elastic fluid,
‘Such elevators, Whleh]-

1espeetwely, as’
;-_“hydrmsteam ?? and “hydl Opneumatlc ” ele--

- vators, are included herein under the title.

distin guished,

‘“hydraulic elevatms ” which is used in this

. specification as a ﬂ*eneral desmnatlon for the
- class of elevators £0 which the impr ovements'f

- -_Idesembed are applicable.:

35

The main object of my 1m*ent10n 1s 60 pro- |
vide a new and simple form of contr olling-
- valve designed to be operated with compara--
tively little resistance, which shall remain’

'.'tw*ht without packing and which shall act

L also as a check-valve to

40
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- the lmes SS.
- valve removed fr om the case.
- tion on-the line s' &' of Fig. 3, and Fig. 6isa

general diagram showing the essentla,l mech- |
anism. of an elevator for high. service and
illustrating the- conneetlon of the eontmllmﬂ'-'

t6 8

reverse movements of the elevator.

- In the accompanying drawings, which con-
- stitute a part of this speelﬁeatmn Figures 1
- .and 2 each show a vertical Sectlon and Fig.

3-a horizontal section, -of a main controllm o
valve, the seetmn planes bemg indicated b

o _;,:dev:tees thel ewwh

prevent aemdental;

‘Fig. 4 is a view of the mmn:
- Fig. 5isasec-

Slmllar chm aeters mdleate snmlar pm ts n

all the views.

Referring to I‘w 6 A mdmates the work-
ing eyhnder and B the plunger or piston-rod,

'Whlch carries the sheaves K, around Whlch
and the fixed sheaves X' are pa,ssed the : ropes

X, which support the car or plattorm C. =
D indicates the main pipe or pass&o'e by

‘which the water or other liquid enters and

leaves the eyhndel E the controlling-valve
in that passage, and I a hand-rope b} whmh

| the valve is operated from the elevator-car.

G indicates a supply -pipe for the working

ﬁﬂmd I a discharge-pipe, and I an admission

and ex:ha,ust valve by which the working fluid
is admitted to and discharged from the outel

‘portion of the passage D.

The valve I and the deta,lls of the mechan—
ism for operating the valves from the ele-
vator-car are not essentml ‘parts of the pres- .
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ent invention, and they may be of any suit-

‘able types known and used in tth art fon simi- .
o TR

Fig. 6 represents an elevatm in Wthh an L
‘elastic fluid, such as eompressed air or steam,
is SUpphed thr ough the pipe G and valve I to
press upon the surfa,ce of the water in the pas-
‘sage D,whichis enlarged for this purposeat J,.
S0 as to form a receiver of somewhat ﬂ*reatel o
‘capacity than the working eyhnder
type of elevators is chosen for illustration be- =
cause they are ordinarily more liable than

| other . forms of hydraulic elevators to acei-
dental reverse movements.
movements, various. combinations of check-
valves hfwe been devised and used her etofore,
| all of which require at least two mdepend

lar purposes.

This

‘To prevent such

ent check-valves acting in opposite ways.
Such ‘a device, for example, 18 covered by
United States: Pdtent No. 510, 638, ﬂ‘ranted to
me December 12, 1893, |

‘The contr 011111@-17&1?*6 E, which is to be de-

sCr ibed, aecamphqhes the same result as the
‘earlier combmamons referred to and is be-
| lieved to possesscertain advantagesin uniting -
_51mp11e.1ty and cheapness of constl uction &nd

ease of operation over any combination of

valves heretofme employed for this purpose.

It may be explained here that simple stop-
valves, which when opened permit the water

I to ﬂow in either direction, either into or out
| of the opel atmmcylinder do 11013 wm'k Well

8.0 |
85' )
E
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- the loaded car or platform C has been raised |

5 _ - 508,416

on élevators of 'the class illustrated, which use |

an elastic fluld to propel the W&tel for when

~ the receiver J remains filled with compressed

air or steam, which will not instantly escape

on the Opemnn' of the exhaust-valve I for the |
~matic means for closing the controlling-valve
K, so as to stop the car at the upper a,nd lower

purpose of lowering the platform. Therefore

~ unless a eheck-valve were provided in the

IO

passage D to prevent a flow of water in the

‘wrong direction the platform in such a case

~would at first move upward for a short dis-
- tance until the pressure in the outer end of

20

- passage D on each side.

2

30.

40

ing the head r.

the passage D was sufficiently reduced and

would then begin to descend.
The constructmn of the controlling-valve is
illustrated in Figs. 1, 2, 3, and 4. The stop-

valve portion of 1t conmstcs essentially, of a

plug a, inclosed in the chamber Or case. ¢ a,nd |
capable of closing the ports f and jo2 which |
éthe upper limit of its metion, the tappet T,
carried: by the pisten-rod B, strikes the lun*
'S, turning the wheel O by mezms of the eords
7 and Puntil the lug v engages the luga and
turns also the wheel Y thus closing the valve
- E and stopping the motion of the elevator.
- When the car has reached the limit thus set
for its upward movement, the controlling-
valve cannot be opened by the hand-rope T
- in the: direction required for going up, as the
lug v prevents any movement of the wheel
Y inthat direetion; butitcan beturned freely
‘in the opposite direction, so that the starting
' of the. car downward 1s not at all mterfeled-
with by the limit-stop. When the car ap-
- proaches the lower limit.of its travel, the tap-
- pet.'I" strikes the lug S, turning the wheel O
im the oppoesite dlreemon and closm o thevalve
- K. 1n a similar manner.,
“valve. cannot be opened for afurther descent,
- but may be moved freely in the direction re-
quired for going up. Thelimits of travel for
the car can be set ab. any desired peoints by

connect the cha,mbel ¢ with the main water-
In the lower side of
the plug a is a. port /2, which in Fig. 1 is closed:

by the auxiliary check-valve b. The latteris |
a plain eylinder resting loosely on the edges |
of the port £, which are bored to fit it, and is

capable of a 'Sllﬂ‘ht free movement away from

1ts seat, llmlted by the oval slots.z in the rings

7s. which form part of the main valve a.

The plug a can be turned toward the right

or left from the position shown in Fig. 1 by

‘means of thespindle &, which passes thron gh a
stuffing-box [ in the cylmdme&l head m &ud

has a disk n attached to its inner end. The
plug a is provided with two. projecting studs
D, whmh fit. loosely in the slot ¢ in the face.of
the disk n. The stop-valve o and the check
b can be slipped out of the casing on remov-
A fine saw-cut ¢ is made
throuﬂh the top of the rings j after the plug
a has. been turned to

~enter easily.

45
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The spindle % may be oscillated by an op-

 erator in the elevator-car by means of a wheel

Y and ropes If and F', as shown in Fig. 6, or

- by other means known in the art. |

~ When the controlling-valve is closed, as in

- Fig. 1, the pressure of the water in the passage |

D, bemfr transmitted to the inside of the.cham-
ber ¢ Jforees one or the other face of the valve.

- aoutward against its seat on the low-pressure

side of the chamber, thus preventing leakage.

- When the valve ¢ is turned throu n'h an angle

55

of about sixty degrees toward the right, as
shown. in Figs. 2 and o, the water can flow

freely in the direction ind;i‘ea,ted by the arrows.

in those figures, the cylindrical check-valve

6o

b being pushed away from. its seat to the ex-
tent permitted by the slots 2; but any tend-

ency of the water to return will cause the:
check-valve b to roll down against its seat and:
~ close the passage..
Ctogo upif the pressure in the outer portion |

This allows, the platform

of the passage D. 1s sufficient to raise. it, but

will not permit it to run down. should the

pressure be. too-low. If the valve is turned

through an equal angle to the left from the |

“limits of 1ts travel.
- to turn on an extension of the head m and
- provided with a projecting lug v, capable of
~engaging the lug « on the Wheel Y. Thelug
‘v carries wooden plugs w and w', which serve
. to. cushion: its contact with the lun* 2.
. wheel O is connected by a cord P with the
~wheel Q on the same shaft with the wheel R,
between which and the wheel U is stretched
~a cord Z, carrying the lugs S and 8/

fit the casing ¢, which.
- gives the. pluﬂ‘ sufficient. spring to allow it. to.

p081t1011 of Flg 1, the check-valve b is set to

open in the revelse direction, and the water
can flow through the passage D only from

right toleft or away fmm the WOlkll]ﬂ‘ cylin-
der in Fig. 6.
In I’ws 3, 5, and 6 are illustrated auto-

QO indicates a wheel free

The

When the ear C. approaches for example,

“adjusting the lugs S and S" on the cord Z.
- The lug v is. extended beyond the rim of the
- wheel @ forming a weight, which. serves to
 return. the wheel O to its Il’lld -position as soon
-as the. tappet T releases the lug S or S/,

The hand-rope K, as shown. n Fig. 6 is

The latter is provided with a. sec-

In this. pOSlthEL the

75
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looped around the movable sheaves N and M,
whose axes are attached by the rope I’ to the
- wheel Y.
-ond groove which carries. the cord lL. for ac-
tuatmﬂ‘ the admission and exhaust valve I.
The. hand- -rope. is.also. led around the sheaves
‘4, 9', and 2z, whose axes are carried by the
-car O, and 1135 two. ends. are carried up and
united to a single: rope F'"', which: passes over
- thestationary sheave \%4 and supports a weight
W, by which the ropes F and F’ are kept taut. |
A handle, w may be, attached to the rope F at
“a.convenient point in the car, or, if preferred,
theropemay be shifted by turnmﬂ'the wheel,ﬁ -
- The diagram. shows the relative pesmons-
“of the parts when the elevator is going up,
thé. arrows.indicating the direction of motion
-of all the moving parts of -the apparatus.
“will be observed that the parts of the hand-

120
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o rope carried by the .s,heaves 4, vy',.and z nor- |
- mally travel with the car, as does also the
- tension-weight W. The latter therefore may'

o 598,416

a be guided by the car and does not require

ﬂ'uldes running the length of the shaft.

- The aua,nﬂement of the hand-rope shown'_

- 1s the one which I prefer for use with the sys-
- tem of valves which has been described, es-

IO

I5

~ because the hand-rope F eannot be mampu—-

- 20

-~-elosu1cf of the Va,lve at the extreme limits of |
“the car’s travel.

pecially in high-speed elevators, for the fol-f_
lowing reasons: First, because the manipu-

latmn of the hanc1~r0pe 18 not interfered with
by any relative motions between it and the

car; second, because the use of the sheaves |
X and M gives a double purchase on the rope

K, makmﬂ* the movement of the valve easier:
thlrd beeause neither the stretching of the
1opes nor the movement of the car has any
tendency to displace the valve E, and, fourth,

lated so -as to interfere with the automatic

'The latter polnt may be ex-
plained as follows: The connections between

the stops S and 8" and the valve E are posi-
tive and unyielding whenever the lug v has
“been brought in contact with the lu':r x; but

~ the handle w on the hand-rope K contwls

only one-half of each of the loops supporting

the sheaves N and M, the inner part of each

0
35
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loop being suppor ted by the rope ¥ and the
weight; W Consequenﬂy if the sheave N,
for emmple ig drawn down by the action of |
the limit-stop in closing the valve, while the |
‘handle w«is held, the effect is to sho*htly raise
the weight W. As soon as the restraining
force is 1emoved the weight W will draw the-

handle w back to its middle pOS‘Ltmn This
arrangement of the hand-ropes, in combina-
tion with the design of the automatic stop-

motion, thus perm1ts the limit-stop to Le ap- |
plied to the main controlling-valve E with
~ the same degree of safety and independence
- in opemtlon as 1s attained in other construe- |

. tions by the use of a sepamte valve f01 that

45

purpose.
Although the use of the speclal controlhm*-

- valve K or an equivalent combination of

check-valves for preventing accidental re-

verse movements of the car is more especially
required in elevators and other hoisting ap-:
paratus employing an elastic working

- 1n the manner described, the use of 131115 valve

55

1s not restricted to such cases and fr equently
‘it may be employed with advantage in hy-
draulic elevators worked entirely by water

from tanks, service-pipes, or the like, espe-

cially in flelﬂ"ht elevators, which are hable
1o troublesome reverse. movements when the
~ attempt is made to start them upward under

60

~ 'the same whatever working ﬂmd is su pphed-
~through the pipe G; but when water alone is
used the enlarged receiver J is omitted.

1t is evident that the plug a instead of be- |

an excessive load or with insufficient working
pressure. The arrangement and operatmn
of all the valves shown in Fig. 6 may remain

ing ade pelfectly cylmducal ma,y, 1f ple~

:iu1d'

féired be made "'Sllﬂ‘]itly coniecal or. tapering . .

and ﬁtted to.a eomespondmﬂly-tapel ed bore
in the casing ¢. 'When the plug a is tapered,

:the 1enﬂ*thW1se saw-cut 7 is omitted.

What I claim as my invention, and des:tre' o

to secure by Letters Patent, is—-

1. In a controlling dewee for a hydla,uhc o
,elevator the combmatmn of a ‘cylindrical-
faced eheek valve in a passage by which the
Jliquid enters and leaves one end of the work-
‘ing cylinder, a movable valve-seat fitting the

cyhndrleal face of the valve, and means con- a
trollable by hand from the elevator-car for

shifting the position of the said valve -seat

_ whereby the valve may be'set at will toopen
‘in either direction relative to the said pas-
.saﬂe, 50 as to permit a movement of the car
in either direction desired by the operator.

and to prevent any movement in a eontmry L

.dlrectmn ‘substantially as described.

2. In a hydraulic elevator or hmstmﬁ‘ ap-—

‘paratus, the combination with the workmﬂ‘

cylinder of a c¢ontrolling device in a passage

by which the liquid enters and leaves the
‘same, comprising an oscillating stop- valve,

capable of closing the passage, and an aux- .
1iliary rolling cylmdmca,l check-valve, fitting -
a port in the said. stop-valve, and adapted to
permit a flow either into or out of the work-
ing eylinder as determined by the adjustment
of the sald st0p-valve substantmlly as set_;.
forth. : -
3. A controlling device for a hydl auhc ele-
-vator or hoisting appmatus comprising a ro-

IQO

tatable plug, c&p&ble of positively closing a -

passage communicating with the- wmkmﬂ'.

cylinder, and an aumhary rolling, cylmduca,l

check-valve, adapted to close a port in the
said plug,

4, In a eéntfolhncr device for a hydraulic

movemeut of the latter substcmtmlly as set o

forth.

b, In a hydrauhc elevatm or hmstmﬂ-‘ ap-

ip&ra;mls:, operated by the combined acmon of

120

a liquid and an elastic fluid, the combination

0of & main hydlauhc wmkmﬂ' cylinder,an os-
cillating stop-valve in a passage by which the

liquid enters and leaves the same, an auxﬂ-—
iary rolling cylindrical check-valve fitting

port in the sald stop-valve, and 1evers1ble 111- o
operation by the movement of the latter, a )

125

separate valve mechanism controlling the ad-

‘mission and exhaust of the elastic ﬂmd and
an operating device controlling both the said

separate valve mechanism and the said osecil-
lating stop-valve, substantially as set forth,
6. A combined hand and automatic con-

| trolling deviee for a hydr aulic elevator,com-

95

105
and opening to permit the passage
of 11q111d in either direction through the pas-
sage, as determined by the posnslon of the
gsald pluo R
110 -
‘elevator or hmbtmw apparatus, the combina- |
tion of an O%Clﬂatlﬂﬂ‘ stop- Valve In & passage
by which liquid 611136'18 and leaves the work- =
ing oyhnder and a rolling cyhndmcal check- -
valve adapted to close a port in the said stop-

_—
‘valve, and reversible in operation by the -

T 3'@’ .



- prising a reversible stop and check valve in

a passage by which the liquid enters and

leaves one end of the working cylinder, a
traveling rope looped around sheaves oper-

atively connected to the said valve, one part

of each loop being connected to the hand

controlling device in the elevator-car, and the

other parts to a tension-limiting device, and

IO

a positively-acting mechanism operated in-
dependently by the movement of the elevator
to close the said valve at determinate points
in the travel of the car, whereby the operat-

ing-valve is positively closed against any fur-

598,416

ther passage of the liguid 1in the same direc-.

tion, independently of any movement ot the

hand- -rope, without interfering with the free

I5

opening of the said valve by the hand-rope

to permlt a flow ot liquid in the reversed di-

rection, all substantially as and for the pur-

poses set forth.
In testimony whereof I affix my signature

in presence of two witnesses.
HORACE B. GALE

Witnesses:
F. R. HUTTON,
FRANCIS W. HOADLEY
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