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HORACE B GALE OF SAN FRANCIbCO CALII‘ORNIA

ELEVATOR CONTRO LLING NI EC HANISM

qPECIFICATION formmg pa,lt of Letters Paﬁent No 598 505 dated February 8 1898
N Appllcatmll ﬁled February 24 18961 | Serml No. 580 44:1 (l‘Tn mndel) | .

f 0 a;ZZ wkom A7 ‘m@f/ 00?@06?’?@
Be it known that I, HHORACE

of elevator machinery in which the platform

or car is moved, directly or through interven-
ing mechanism, by a piston or ram propelled
by the joint action of a liquid, as water, and

~ an elastic fluid, as air or steam, though some

J

of its features are applicable also to elevatms
propelled entirely by hydraulic pressure. -

The devices herein claimed constitute an |-

improvement upon those covered by United
States Patent No. 510 638, g1 anted to me De-

cember 12, 1893.
An essential palt of the eontwllmﬂ‘ mech-

anism consists of a pair of oppomtely’—a(}tmﬂ |
check-valves arranged in the water-passages
~ leading to the Opemtmmcvhnder each va,lve'

~ being opened by a flow of water in one direc-

~ tion only and closed automatically against a
30

reversed flow by the pressure of the liquid
upon its back, and of mechanism by which

the external force applied to either valve may

- be varied by an operator in the car for the

35
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purpose of opening and closing the valve.

The main object of these dewces is, as set |
forth in my previous specification ;mst cited,’
"to enable the operator to set the valves at Wlll

either to prevent any flow of water through

the passage or to permit it to flow only in one

or the other direction, as determined, thereby

- preventing any reverse movements of the ele-
| vatorncar in starting.
the closing force apphed to each check-valve

As a means of varying

I employ a piston connected thereto and an
auxiliary valve for regulating the md ples-
sure upon the piston.

In 80 fzu a8 de.scmbed m the fm etﬂ'omo* Lhe-

the same as are set f01 th in my pr evious Specl-
ication, No. 510,638.
Two &1tern ‘mtlve ar 1an0*ements of the check-

valves in the mailn Water passage are de-
~sceribed in the specific &tlon cited—a pamllel

and a series mlanﬂement

| B. GALE a Gltl—-_
zen of the United States residing at San Fran-
cisco,in the county ot San Franciseo and State
of Cahfommj have invented certain new and
- useful Improvements in Elevator Controlling.
- Mechanism; and I do hereby declare the fol-
- . lowing to be a full, ¢léar, and exact descrip-
~ tion of the invention, such as will enable oth-
ers skilled in the art to which 1t appel tams to
make and use the same, -
My invention relates especmlly to that class

-of the car,

zpassed the ropes.

My plesent 1mprovements 1elate especmlly

95

to the case in which the main check-valves =~
‘are placed in-geries, and consist in-a-certain =~
design and mranﬂement of these valves and

the controllmo* meehambm auxiliary valves
and plstons,and in certain attachments which
_'a,re added toimprove the Operatlon of the de-
vice and promote econoxny in- the use of the
_.Worlﬂnﬂ' fluid. - B
The main: ob;;ects of the present 1m]prove—
| ments are to give the opemtor a more direct
“and positive eontml of the main valves, per-

6o

mitting more perfect regulation of the speed . '

to diminish fllctlon and other re-
sistances £o the movement of the eontmllmg-
valves, to insure a gradual and easy closing

70
of the same, and to prowde improved means =

for automatically stopping the car at the up- :

per and lower limits of its travel.
In the accompanying drawings, Flﬂ'me 11is

a diagram illustrating the apphe&tmn of my
_ 1mprovements to the opemtmﬂ* mechanism of
. Fig. 2 represents a partial ver-

tical section and partla,l elevation of the main
and auxiliary valves; Kig. 3, a partla,l hori-
zontal section and paltml p]a,n view of the

an elevator.

same; IMig. 4,a veltlcal section and elevation
illustrat mg a variation in the arrangement of

| the main valves and certain attachments to.
the auxiliary valves;

Iig. 5, two vertieal
cross-sections of the automame stop -valve,and

Kig. 6aver tical section illustr ating the valves
-eontro]hnw the admission and ethaust of the
| elastic wor kmﬂ' Aoid. y
The same Iettels and ﬁn'ul es mdwate cor r e- |
“sponding parts in all the vViews.

Referring to Fig. 1, A indicates the Oper-
ottmmcvhndm
its outer end the Sheaves C, mound which are

car K 18 raised and lowered K indicates a

receiver containing a portion of water or other

liquid used in wor ]11110 the elevator and con-

-nected with the oper atmw -cylinder A through
the water-passage G, of ‘W]llCh the casing of o

the main water- valves H forms apmt I in-

elastic working fluid, J the exhaust-pipe, and

K the casing of the admission and exhaust
valves eonnected to the top.of the receiver.
The operating-cylinder here shown is of the

B, the pisten-rod, carrying at:

s D, by means of which the

75

8o

go.

95
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dicates the supply-pipe for steam, air, orother

horizontal single-acting type, having its outer
“end open toair; but thl‘% typeis chosen merely
| as an illustr atlon all the dewces herem
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. Suitable methad of operatmw such eylmders |
SRNEES ‘T'he movable: body upon
- which the fluid-pressure acts to raise or lower
thecarishereinreferred toasa ¢“piston,” it be-
ing understood that the 1mpmvements apply
- as Well to elevators in Whleh the car 18 p10-
;pelled by a planger or ram. |
. 'I'he receiver in Fig. 1 is plOVlded Wlth de-'?
R £ fﬁeetmg-plates g atb. the top and bottom and
. with afloat /2, made of wood sheathed with
- copper or of other suitable: material, which:
. rises and falls with the ﬂucmatmn of the
- water-surface, being guided by the vertical
These devices areintended es--
= ;peelally for use when steam is employed as a-
- working fluid, and their object is to diminish
. the agitation of the water in the receiver and
- to conﬁne the heat imparted to it by the steam
25 mostly to the upper surface.
S - economy in the use of the steam and by keep-
. ingthe waterin the operating-cylinder A com-
. par atwely co0] preventsthe formation of bub-
- bles therein, and thus improves the action of
‘The deflectors

. . 5'.;1;0:

30

¢ and the float 72, are not absolutely necessary, .

""'?-fo]:‘;knownmthemt

~guide-bar k.

T E1:;116 a,d,]acent s1de of the plston sub;jected 130
- 5 the pressure of airor steam or of water under -
- the pressure of air or steamn, aceording to any

the Gontmllmn' mechamsm

~ and any or all of them may be omitted.

I - Figs. 2 and 3 illustrate a good constructmﬁzé

35

o of ‘é;he Waﬁer—valves em’bodymﬂ‘ my 1mprove-”
o and b indicate the main:

ments therein.
check—va,lves, which are of the puppet type,

‘resting upon the seats ¢ and d, the valves be-

40

_50
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6o

ing so arranged in the casing H that a pres-
sure of the water in the passage G in the di-

rection from a to b tends to lift the valve b,

or tendency

In my earlier specification already cited the

means illustrated for thus raising either

check-valve independently (shown in Fig. 4
of said specification) consisted of a pair of
pistons connected to the valves, respectively,

and an auxiliary valve by which a working

fluid could be admitted to act upon either pis-
ton so as to lift the connected valve against
the pressure of the liquid upon its ba,ck
This method is effective in so faras the mere

opening and closing of the valves are con-

cerned, but does not. render possible without

__add1t1011a,1 compheatlons such a partial and

~variable opening as is desirable in order o

secure the most perfect control and regulation

fer to use an: oaelllatlnw lever n, inclosed in-

Car..

This promotes

the valve a.
onlyinthe dlreetlon determined upon.
| when the water-valves are set in the (11166131_011 R
required. to raise the elevator-car it will not
start until the opening of the admission-valve

| pressure therein up to an amount suf
| to propel the water in the desired direction.
In like manner when the spindle L is turned

. rservwe R - -
1 Mypresenmmprovement conmsts elueﬂy in 7o
: p1 oviding positive mechanical connections by
‘Which either main w ater-valve may be lifted
‘directly by the operator in the car without
transmitting the motion through auxiliary
valves and plStODS, the latter bemb prefer-
‘ably retained, however, but used merelyasa
‘means of varying the pre,ssme 011 the back? RN
‘of the main valves. o SRR

As a means of llftmﬂ' the main Valves I p1 e-

side the water-passage G and carried. by a
spindle L, which passes through the casing
H and is Opel ated from the outside by suit.
able mechanism controlled from the elevator-
‘When the spindle is turned slightly in 85
the chrectmn of the arrow, the oscillating le-
ver n is brought to bear on the end of the
‘hollow V&lve-stem 0, and any further motion
in the same direction will positively raise the
valve b.  When the valve b is thus positively

opened, a tendency of the water to flow:
through the passage G in the direction from =
b to a, Fig. 2, will lift the valve a, and the -
_iwater can thus flow fr eely from the receiver
into the operating-cylinder; but a tendency |
to flow in the contrary dlrectlon cannot lift

“Lherefore the water can ﬂgw R

30

95
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at the top of the receiver F has brought the

icient

in the direction opposite to the arrow the le-

| ver n raises the valve a, leaving the water
‘while a pressure in the contrary direction
- would tend tolift the valve a. Aseach valve:

is thus capable of being opened by a pressure
to flow in one direction only,
while the other can be opened by a tendency
in the contrary direction only, the pair in
- series effectually close the passage against a
flow in either direction except when external
‘means, controlled by the operator in the ele-
vator-car, are employed to raise either oneé of
~ the check valves, leaving the water then free
to flow in the dir ection permltted by the other.

free to flow in.the contmry way, as permitted
by the valve b, or so as to lower the car.
When the lever n is in its middle position, as
shown, both the check-valves are closed and
the ca,r 18 held stationary.

The pressure of the water on the backs of
the puppet-valves ¢ and b would ordinarily

be too great to allow them to be easily lifted

by dlrect_mechamsm unless means were used
toequalize orapproximately equalize the pres-
sure on the opposite sides of the valves. This

IOS. .

11O

115

may be done by the use of double-seated pup-

pet- Va,lves, such as illustrated in Fig. 6 at z;
but it is difficult to obtain a suffi uently per-

fect balance with this type of puppet-valve to
enable large water-valves to be easily opened

by hand, thoun*h this type answers well for
the smaller V&IVGS used to eontrol the steam
or air. The special means which I prefer for

balancing the water-valves consists of the two

1oosely~11ttm pistons ¢ and f, connected to
thevalvesaandb,respectively,and separating
the inclosed chambers v and j from the main
water-passage with the twosmall relief-valves
l and m, closing the auxiliary passages p and

q, which pass throun‘h the main valves and
| connect the chambers ¢ and 7 with the water-

120
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130




o lifted.

10

RE

~escape through the eumhmy passage g into.
~the space beneeth the main valve.
sure in the chamber 7 is thus relieved, being
y equalized with the pres-
‘sure underneath the valve b, so the latter may
“be raised by a further movement of the lever
‘nwithoutappreciable resistance. The water,

20

30 W

: Aeeel dingly I semetlmes provide small auxil-

35

-equalized or near.

”59”8';50'5 R

spaces underneath.
valves [ and m work inside the hollow stems
of the main valves and project very slightly | i

at the bottom, so that the small relief-valve |
18 elweys Opened by the oselllatme lever n

just before the eerreepondmo main valve is

As the pistonseand 7 are nob twht ﬁttmg,
the leakage around them when the valves are

closed keeps the pressure in the chambers 2
‘and j equal to the pressure in the main pas-

sage above the valves @ and b, respectively;

= but when the lever n is tulued for example,

in the direction of the arrow, so as to lift the

valve b, the relief-valve m is ﬁrst raised from
its seat a,nd the water which leaks into the

chamber 7 around the piston f is allowed to

flowing through the main passage G in the di-

rection from b to a, will then lift the valve ¢ |
~and its relief- valve [, the latter remaining
‘seated on the main. velve and acling srmply-

as if a part of it. If during this eetlon the

water in the chamber 2 were ellowed t0 escape

only by leakage around the piston e, the open-
ing of the Va,lve ¢ mighttake place 600 slowly.

iary check-valves 7 and ¢, opening outwardly
from the chambers 2 and 7 each into the main

- passage on the near side of the correspond-

-auxiliary check-valve.
~ball, as shown, or any other.common ty pe of

45

ing main valve, as shown in Fig. 4. When-
ever the pressure under either main valve is

- greater than the pressure above it, the main |
- 40

Velve will be lifted and the water in the cham-
ber above 1t will escape through the small
The letter may be a

check-valve.

One advantage gained by the use of the
auxiliary check- relvee r and ¢ is that when

- they are employed the leekeee around the
- pistons e and f may be made less than would

50

60

otherwise be necessary. When either main
valve is allowed to close, the water can enter
the chamber aboveit 011]y by leakage around
the piston, and by making this leekeﬂ*e suffi-

ciently slow a too sudden c]osmﬂ of the valve
and abrupt stoppage of the elevetor by care-

lessness on the part of the attendant is ren-
dered impossible. The pistons e and f act

~ also as ﬂ‘mdes for the main valves ¢ and b.
N 2 the piston e is fitted locsely on

In I‘l

the etem of the valve «, so as to have a very
slight vertical motion between stops thereon,

and is provided with small passages 13111‘0110‘]1 '

1t, as shown. By this means the piston ¢ is

made to act itself as a check-valve, permit- |

ting the liquid to flow out of the ehember 2

when it rests upon its lower stop.and closing
-against its upperstop to prevent the entrance

The stems of the relief- |

The pres-

forthis parpose.

sure the1 ein is. less than in the main. pessa,e'e |

G above the valve a, as when the latter is be-
2, by
‘this construction accomplish the semepur—

ing closed. The plstone e and f, Fig.

pose as the check-valves r and ¢ in Fig. 4.
The speed of closing of the main velvee may

do so by attaching to the relief or pressure-

‘equalizing valves 7 and m the dash-pistons v
(Shown in Fig. 4.) Sometimes also

and .

o

| be still further 11m1ted when it is desired to =
75\

the rehef valves are promded with springs s

to assist in closing them and the main valves; .
P

but neither the springs, the dash-pistons, nor

the "auxiliary check-valves are absolutely

-essential and any or ell of them mey be

omitted. |
The feees of the main valves may be either
metallic surfaces beveled and. ground to fit

metallic seats, as shown in Fig. 4, or flat faees .

of softer material, as shown in I‘w 2,
To make it easier to graduate the opening
and closing of the velves with nicety and to
prevent wear of the valve-faces by the water,
I prefer to make the main valves with pro-—

90_"'__ :

jecting rings @, which may be notched, as

shown, and which shut off the flow of water
or eduelly as elther valve is lowered end be-
_ f01e it reaches its seat.

- Itisnot necessar y th at the two eheek Velves -

should beincluded in the same casing.

ual casings and placed in eeperate parts of

the watel-peeeeﬂ*e asindicated in Fig. 4. In
such cases other parts of the epperatue, such-
may be placed
between the two contr 0111nﬂ~va1‘ves the oper-
ating-spindles of the lettel being connected

as the automatic stop-valve,

on theoutside. When the two puppet -valves
a and b are epphed to control the flow of

They
‘may be made, when preferred W1th individ-

IO0O

105

~wa,te1 respectively into and out of the eyl-
‘inder of a plain hydraulic elevator, I prefer

the plan of having eeperate eesmgs 11ke
‘those of Fig. 4.

110

The epeelal design of the Velves for con-

trolling the passage of the air or steam into
and out of the top of the receiver F is not

‘essential to the preeent invention, and any

suitable valves known in the art may be used

valves y and 2 (shown in Fig. 6) are similar

The admission and exhanst.

115

in general construction to the main water-

| mlves in Fig. 2, except that the exhaust-valve

z 18 of '-the_double-seated puppet type and
does not requlre a relief-valve.” The oscil-
lating lever n’ in Fig. 6 is allowed consider-

ably more lost motion than that in Fig. 2 in
~order that the opening and ¢losing of the ad-

mission and exhaust valves for the steam or
air may occur when the water-valves are

nearly wide open, thus preventing unneces-
-sary throttling of the water and plOIﬂOtlLﬂ"

economy in the use of the elastic fluid.
The special arrangement of the mechanical

_eonneetions between the valves and the ele-

vator-car 1s not essential, and any suitable

transmitting devices known in the art may

120

125
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of water into the Gh"LlIlbel 0 when the pr es- | be used by Whleh the epmdlee L' and L can o




- Kig. 1, the spindle L of the water-valves is

1O

be 0pera,’bed simultaneously. As shown in

operated by the forked lever R, driven by

means of the rollers Q from the wheel P.

The latter and the wheel U on the spindle L'
of the admission and exhaust valves are os-

cillated by the handle M in the elevator-car

through the transmitting-ropes N, wheels O

and S and the chains T and TV.

In I I‘w 1, V indicates the casing of the au-

| tonmtlc stOp -valve, which is shown in section

20

in Kig. 5. Its office is to stop the car at the
upper and lower limits of its movement in
case the attendant fails to close the main con-
trolling-valves. 'The valve consists of a slid-

ing plate 1, fitting the inside surface of the

cylindrical casing V, in which are two ports
2 and 3, communicating with the main water-
passage .- The valve isdriven by the wheel
4 on the spindle 5 through the projecting lug
6, which engages the lugs 7, and it may be

held to its seat by a light spr 11:10* 3, though the
latter 1s not necessary.

T'o explain the operation of the automatic

stop-valve, suppose the main piston-rod B in

Fig. 1 to be moving outward, raising the ele-
vator-car. When the piston approaches its
extreme outer position, corresponding to the

- extreme upper limit of the car’s movement,

30

35
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the lug X, carried by the piston-rod, engages
the tappet Y on the rope W and turns the
wheel 4 1n a right-handed direction until the

valve-plate 1 covers the port 2, thus cutting
off the flow of water through the passage G

from the receiver into the operating-cylinder
and stopping the npward motion of the car.
Aslong as the main controlling-valves remain
set to raise the car the pressure of the water
on the inside of the plate 1 keeps the stop-

valve tightly closed; but whenever the con-

trolling-valves are set to lower the car the
pressure of the water on the valve-plate 1 is
reversed, and 1t 1s moved slightly away from
its seat, permitting the water to flow out of
the operating-cylinder and the car to descend.
As soon as the downward movement begins
the lug X releases the tappet Y and the weight
w swings the stop-valve back to its middle
position. When the car reaches the lower

limit, the lug X engages the tappet Z, and the

wheel 4 is turned in the opposite direction,
so as to close the port 3. In the latter posi-
tion the stop-valve prevents any further flow
of water out of the operating-cylinder, which
would tend to lower the car, but the loose or
yvielding connection between the spindle 5

~and the valve-plate 1 permits the water to

60

-start freely back whenever the controlling-

valves are set for going up.
Where it 18 convement to do so, the lug X
may be attached to the car instead of the Ppis-

ton-rod, the rope W being arranged to corre-

spond, and any equivalent devices known in

the art by which motion can be transmitted |
from the main elevator mechanism to the au- |
tomatic stop-valve may be substituted for the |

i

4 N o 598,505

rope and tappets, which are shown merely
for illustration.

Without limiting my claims strietly to the

specific forms of each element of the combi-
nations shown and described, what I claim,
and desire to secure by Letters Patent, is—

1. In an elevator controlling mechanism,

70

the combination of a pair of oppositely-act-

ing puppet check -valves in the water-pas-

| sagesleading to the operating-cylinder, a posi-

tive mechanism controlled from the elevator-

car by which either check-valveismoved from-

its seat independently, a piston connected to
each of said valves and capable of slight

"movement between stops on the stem thereof

for the purpose described, an inclosed cham-
ber on one side of each piston, an auxiliary

passage through each main valve connecting

the said chamber with the water-space on the
opposite side of the valve, and a relief-valve
controlling each of the said auxiliary pas-
sages, by means of which the pressure on op-
posite sides of the corresponding main valve

is approximately equahzed before the latter

18 opened.
2. In an elevatm controlling mechanism,

75

80

Qo

the combination of two oppos:ttely actmcr_ .

puppet check-valves in the Water—passages
leading to the operating-cylinder, a mechan-
i1sm controlled from the elevator-car by which

95

either check-valve is moved from its seat in-

dependently, a piston connected to each of
said valves, an inclosed chamber on one side
of each piston, an auxiliary passage through
each main valve connecting the said chamber

with the water-space on the opposite side of

the valve, a pressure-equalizing valve con-

trolling each of said auxiliary passages, and

a dash-piston by which the movement of the
said pressure-equalizing valve is regulated,
substantially as set forth.

3. In an elevator controlling mechanism,
the combination of twooppositely-acting pup-
pet-valvesin the water-passagesleading tothe

operating-cylinder, a mechanism controlled

100

105

I1G

from the elevator-car by which each of the

sald valves is moved from its seat independ-
ently, a piston connected to each of said

valves, an inclosed chamber on one side of

each piston, an auxiliary passage through
each main valve connecting the said chamber
with the water-space on the other side of the
valve, a pressure-equalizing valve control-
ling each of said auxiliary passages, and aux-
iliary check-valves communicating between

each of the said inclosed chambers and the

I15

120

main water-passage on the near side of the

corresponding main valve, substantially as

set forth.
In testimony whereof I affix my signature
in presence of two witnesses.

HORACE B. GALE.

Witnesses:

D. W. WELLS,
EDWARD M. CoOPE.
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