No. 646,776.

(No Model.)

-
I 'ﬂml

U

‘l

2

|

==}
03
COLISIII 4500
I, IIIIIIIII/(
i

oz

!
]

NI

2 THERRG, B
a4

N} itias i
N

O il

2

3
22

y

\\\\\\\‘V’II/
N 4
IS N
a O i \ ‘ K i
; N Liii 1\ . N
.1]‘ k \ lllllﬁﬂ:lllulv 'S G |l‘|\= s... ‘\2 :
t AN I N N \
LAY R \
i (Y | Y RN
7 \had i 4
'§f§ { il i
AN | (il % Q
AihB s | 7
i) izae 19 NS @
Ak : 7 AN
Al A e
711l I,-/umulnm..uz %4
% L i s 8
ot Ay i S
S HFITT 7
H 12\ H_O.
4.5 ‘RN
¥ . b
s

= iin

%

S
s

\8‘%‘
]
be?

§

=

%7_ P L

P

|

' N7

)1 \\\\\\%gllllﬂ
1.

= \\"/1/1,/ }mllllllllll

Patented Apr. 3, 1900.

H. J. WILLARD.
HYDRAULIC ELEVATOR.

(Application fled June 28, 1899.)

T2,
D

=

n
X

[
NN

m
A
A

!

Vizzzzz

qm=
W4
A

2 Sheets—Sheet |,

T
3
7

R

1

| S
e e —e A
i T f

SATTTTTTTTTSTToesd\
=
-
-
|
i}
-

RS &

&

L’
i

=
- Ay
\\k\\\\“‘

A
X

X

iy
(I

N &
N>

2\

m

It
1
11

N

‘ III‘LI_?!!I_I ti

7

3|

=4
SRR TR R AN

il

il
U

[l

R

NSRS \'
&
2NN & \\\\\\\‘

X

NN
LG "

52 v v)

Irevserctor

Herderé T e llcrrcy,

THE NORRIS: PETERS CO.. PHOYO.LITHO., WASHINGTON, D. C.




No. 646,776. Patented Apr. 3, 1900.
H. J. WILLARD.

HYDRAULIC ELEVATOR.

(Application filed June 28, 1899.)
(No Model.) . : . 2 Sheets—Sheet 2.

i

.
4 "
i i 77
i ;
i
i .'
||l H
f ;
i ‘
I ;
i { '
; :
I;I H by
,,,,, H ¢ H
L I 3 3
| i g
i i
i :
#;
i i
| ’
vre ] I
i :

vercesses ' L rerrercbor
7y u/(a_éow:z . _7[@7"567’6 /7 wa%ar

;Zﬂ,;gom - A @6

THE NORRIS PETENS GO, PHOTO-LITHO., WASHINGTON. o.c.




5

io

15

20

25

35

40

45

50

UNITED STATES

PaTENT OFFICE.

HERBERT J. WILLARD, OF PORTLAND, MAINE, ASSIGNOR TO THE PORTLAND
COMPANY, OF MAINE.

HYDRAULIC ELEVATOR.

SPECIFICATION forming part of Letters Patent No, 646,776, dated April 3, 1900.
Application filed June 23, 1899, Serial No. 721,638, (No model.)

Io all whom it may concern:

Be it known that I, HERBERT J. WILLARD,
of Portland, county of Cumberland, and State
of Maine, have invented an Improvement in
Hydraulic Elevators, of which the following
description, in connection with the accom-
panying drawings, is a specification, like let-
ters on the drawings representing like parts.

The present invention relates to a valve ap-
paratus for hydraulic elevators, and is mainly
embodied in a novel construction and ar-
rangement of the ““pilot-valve,” as it is called,
the said pilot-valve consisting of a main valve
dependent upon the action of thé water or
other motive fluid upon differential pistons
in what is known as the ‘“motor-cylinder,”
and a secondary valve controlling the main
valve and itself being controlled both by the
shipper-rope or equivalent manual actuator
and by the movement of the main valve it-
self, the two means of control being inde-
pendent of each other,

The invention further relates to an auto-
matic cut-off valve independent of the pilot-
valve and arranged to be operated in response
to the movement of the elevator itself when
the said elevator approaches the end of its
ran in either direction. As herein shown,
the motor-eylinder, which controls the main
valve, is provided with a differential piston
having a larger pressure area on one side
than on the other, the side having the smaller
area being constantly exposed to the fluid at
‘normal pressure, while the cylinder at the op-
posite side of the piston is provided with an
inlet and exhaust, the inlet communicating
with the fluid at normal pressure and the ex-
haust when open permitting the fluid to es-
cape.- When, therefore, the inlet is open and
the exhaust closed, the piston will travel to-
ward the opposite end of the cylinder, owing
to the difference in area at the two sides of
said piston, while if the exhaust is opened
and the inlet closed the piston will obviously
travel in the opposite direetion, and if both
ports are closed the piston will remain sta-

tionary, being held by the fluid confined in |

the cylinder. A single duct leading from the
said eylinder may constitute both the inlet
and exhaust port, the said duet being con-

trolled by a valve adapted to close the said
duct, connect it with the exhaust-outlet, or
connect it with the fluid-inlet. Thesaid valve
is arranged to be initially controlled from the
elevator-car and secondarily controlled by
the movement of the main valve, so that after
the said motor-valve has been moved in one
direction or the other to start the main valve
it will be carried by said main valve back to
its neutral position, closing both the inlet and
exhaust, so that the said main valve will re-
main stationary during the travel of the ele-
vator. In order to insure a prompt and ac-
curate movement of said motor-valve, it is
arranged, in accordance with the present in-
vention, to have an unbalanced pressure con-
stantly exerted upon it in a direction away
from its actuating device or devices, so that
such lost motion as there may be in the va-
rious mechanical connections will be taken
up by the said unbalanced pressure, as will
be hereinafter described.

In order that the pilot-valve may travel a
predetermined distance and then stop, the
secondary or motor - eylinder valve is ar-
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ranged to be restored to its normal position

by the movement of the pilot-valve itself in-
dependently of the movement of the shipper-
rope, and is shown as connected directly with
a lever, also connected with the shipper-rope,
the said lever in turn being pivotally sup-
ported upon anindependent lever connected
with the stem of the main valve.

Since the motor-valve is normally held sta-
tionary by the action of the fluid in the mo-
tor-cylinder until such action is changed by
the movement of the secondary valve, it is
obvious that the lever connected with the
main valve will be stationary, so that the
movement of the shipper-rope causes the sec-
ondary-valve lever to rock on its fulerum and
to move the said secondary valve. The ship-
per-rope remaining in abnormal position, it is
obvious that when the main-valve lever be-
gins to move in response to the movement of
the main valve it will bodily earry the sec-
ondary-valve lever with it, thus restoring the
said secondary valve to its normal position.
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This controls the exhaust-port in the motor- .

cylinder, so that the main valve will be at

100




10

15

20

25

30

40

45

50

55

6o

65

3 646,776

once arrested in its new position and will re-
main in such position until again affected by
another operation of the secondary valve.

The automatic eontrolling-valve, the oper-
ating mechaunism for which forms part of the
invention, is independent of the pilot-valve
and normally stands in a neutral position
with the main inlet and exhaust ports open,
so that the elevator ean travel in either direc-
tion under the control of the pilot-valve. The
said automatic valve, however, is connected
with a traveling member under the control of
the elevator-car, but adapted to be actually
connected therewith only when the said car
has nearly reached the end of its travel in
either direction. As the car approaches the
end of its upward movement, for example, it
becomes connected with the automatic valve-
controlling device, which is then moved to
carry the said automatic valve to a position
to cut off the supply of fluid, thus immedi-
ately stopping the elevator. This, however,
does not affect the control of the elevator by
the pilot-valve to cause the same to travel in
the opposite direction or downward, since the
main exhaust-port is still open. In order to
restore the automatic valve to its neutral po-
sition, said valve is arranged to become dis-
connected from the car as soon as the said
car has traveled downward to the point where
it originally became engaged with the actu-
ating device, and for this purpose the valve-
actuating member is provided with an auto-
matic restoring device, such as a weight or
spring, adapted to restore it to its neutral po-
sition assoon as it becomes disconnected from
the car. As herein shown, the said valve is
geared to a shaft so as to be moved in one di-
rection or the other by the rotation of said
shaft, and the said shaft is provided with a
serew - thread upon which is supported a
sheave which is adapted to be rotated in re-
spouse to the travel of the elevator first in
one direction and then in the other. As the
said sheave rotates it will turn upon the
threaded shaft and travel from one end to
the other of the thread, the shaft being pro-
vided with adjustable stops at the ends of the
thread, it being obvious that as soon as the
sheave comes in contact with one of the said
stops its further independent rotation will be
prevented and during any further rotation
the shaft will rotate with it. A slight rota-
tion or oscillation of the shaft, however, op-
erates the said antomatic valve, at once stop-
ping the elevator, so that the sheave rotates
no farther. Upon starting the elevator in
the opposite direction the shaft is restored to
its normal position, where it is held during
the travel of the sheave by a suitable center-
ing device, preferably a weight hung verti-
cally from the said shaft, so as to restore it
to the normal position afterit has been moved
in either direction.

Figure 1 is a general sectional view of the
controlling-valves, including the pilot-valve,
the secondary valve, the shipper conneetion,

and the automatic cut-off valve, all of thé
said valves being shown in a neutral position.
Fig. 2is a top plan view of the same. Tigs. 3
and 4 are details showing in end and side ele-
vation, respectively, enough of the mechan-
ism toillustrate the operation of the control-
ling devices for the automatic cut-off valve.

The main valve is shown as of the usual
construction,and consists of two pistons a @?,
adapted to travel in the main-valve cylinder
b, which is provided with the inlet-port c and
exhaust-port d and also the pipe or ducte,
which leads to the main hydraulic cylinders
which operate the elevator. A longitudinal
movement of the valve-stem or piston-rod *
in either direction from the position shown
will ebviously open communication between
the pipe e and theinlet ¢ or exhaustd, as the
case may be.

The casingorcylinderbis closed at its ends
by means of pistonsa!,which are also mounted
upon the stem or piston-rod ¢? and the areas
of all of said pistons are equal, so that the
pressure of the water will be equalized
throughout and will have no effect upon the
movement of the valve itself. To control
the movement of the valve, therefore, the
rod @8 is further provided with a piston o,
somewhap larger in diameter (usually having
twice the area) and inclosed in the motor-
cylinder af, which communicates with the
eylinder b. The motor-cylinder «f is pro-
vided with an inlet a7, supplied by a pipe a8,
Fig. 2, which is in communieation with the
main supply, the said inlet being continually
open, so that the space between the piston ¢’
and the piston a!is continually full of water
at normal pressure. It is obvious, therefore,
that the constant tendency of said pressure,
owing to the larger area of the piston ¢’ is to
move the stem a® toward the left. The space
beyond the piston a’, however, is provided
with an inlet and an outlet duet @, controlled
by the secondary valve f, whichissoarranged
as to connect the said duct with either the
inlet or exhaust, as desired, the normal posi-
tion of said secondary valve, however, being
such as to completely close the said duet.
While the said duct is closed and the space
between the piston a® aud the end of the mo-
tor-eylinder af is full of water it is obvious
that the rod a® cannot move to the leff, al-
though it has a constant tendency to do so,
owing to the pressure on the right-hand side
of the piston a’. With the secondary valve
in normal position, therefore, the main valve
@ a? will be retained stationary. Assuming
such to be the conditions and it is desired
to start the elevator upward, the secondary
valve f will be moved to the right, thus un-
covering the port o’ and placing the outer
end of the cylinder a®in communication with
the exhaust-pipe a', thereby permitting the
water to flow out of the cylinder af, so that
the piston ¢® will be pushed toward the left.
It is essential, however, that the main valve
should be arrested in its abnormal position
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as soon as the elevator is started and that
said valve should not move tntil it is desired
to stop the elevator or start it in the opposite
direction. For this purpose the control of
the secondary valve is arranged to be shifted
from the shipper-rope which producesthe ini-
tial movement thereof to the main valve it-
self, so that the latter by its movement will re-
store the secondary valve to normal position.

In accordance with thisinvention the stem
J? of the secondary valve is connected by a
link f* with an actuating-lever %, shown as
an elbow-lever pivoted at f° upon a second-
ary actuating-lever g. One arm of the lever
J*1is connected with the shipper-rope f¢ or
equivalent actuator and the other with the
link 73, so that the movement of the shipper-
rope in either direction from its normal posi-
tion shown will move the secondary valve in
one direction or the other, as the case may
be. The lever g ispivoted at g*to some fixed
portion of the frame, herein shown as a
bracket mounted on the cylinder b, and is con-
nected by a link g® with the end of the rod a?,
it being obvious, therefore, that as the said
rod moves in either direction it will corre-
spondingly move the lever g.

As has already been stated, the rod o un-
der normal conditions is held stationary, so
that when the lever f* is moved by the ship-
per-rope it will be rocked upon a stationary
falerum to produce the movement of the
valve f. The movement of said valve, how-
ever, in either direction produces the move-
ment of the main valve a o® in the opposite
direction, which movement is transmitted to
the lever g, it being obvious, therefore, that
the lever f* is bodily moved with the lever g,
carrying with it the stem f? and moving the
valve f back to normal position. Assuming,
for example, that the outer end of the lever
J* has been lifted, moving the valve f to the
right to open the exhaust ¢! and cause a
movement of the main valve to the left, start-
ing the elevator upward, the said lever being
held in that position during the u pward travel
of the elevator, it is obvious that the move-
ment of the lever g in response to the move-
ment of the valve o a® will carry the fulerum
of thelever f* to the left and with it the valve
J, thus again closing the exhaust. The valve
a.¢? will then be brought to rest and held sta-
tionary by the fluid inclosed in the end of
the cylinder . To stop the elevator, the le-
ver f* will be restored to its normal position,
in this case carrying the valve f to the left
and opening communication between the duct
a® and the inlet o7, thus admitting water to
the outer end of the cylinder af at normal
pressure. The pressure is then normal at
both sides of the piston a®; but the area of
the said piston at the left-hand side is greater
than that at the right-hand side, so that the
said piston is caused to move to the right, car-
rying with it the main valve until the same
is restored to its normal position. Asherein
shown, the difference inarea at the two sides

of the piston is equal to thé s‘evct'iorial area of
the piston-rod, this being sufficient to pro-
duce the necessary lack of balance. The

‘movement of the stem a% produced asabove

described, is transmitted, as before, to the
valve f, the parts being so timed that the said
valve fwill be closed when the valve g ¢?
has reached its normal position, thus stop-
ping the elevator. To start the elevator in
the opposite direction, the operation is the
same as has just been described, except, of
course, that the valve a o? instead of starting
to the left from its normal position starts to
the right fromits normal position, thus open-
ing the main exhaust-port, the said valve be-
ing arrested, as before, when said main ex-
haust-port has been opened.

The secondary valve f is so arranged in ac-
cordance with thisinvention as to have a con-
stantly-unbalanced pressure tending to move
it toward the left, it being obvious that the
chamber isalways in communication with the
inlet o7, while the chamber at the opposite
side of the valve is in communication with
the exhaust. This is an important feature
of the invention, for the reason that the sec-
ondary valve must be connected with its ac-
tuating devices by parts having joints which
are apt to work loose, so that in the valves as
heretofore constructed there has been con-
siderable inaccuracy owing to lost motion.
With this construction, however, the lost mo-
tion is a1l taken up by the pressure upon the
valve, so that the action is prompt and posi-
tive.

The automatic controlling-valve, the con-
struction and arrangement of which forms a
part of the present invention, is entirely in-
dependent of the pilot-valveand its actuating
mechanism. Asherein shown, the said auto-
matic controlling-valve comprises a double
piston - valve having the pistons % and 72,
mounted on astem or a rod /%, and adapted to
travel longitudinally along a cylinder 7%, hav-
ing the main inlet C and the main exhaust D.
The pistons h /2 normally stand, as shown,
between the inlet ¢ and exhaust d, it being
obvious, therefore, that the said inlet and ex-

haust, respectively, are normally in commu-

nication with the main inlet C and main ex-
haust D. If, however, the rod A%is moved to
the right, it will obviously cut off the inlet ¢
from the main inlet C without, however, af-
fecting the main exhaust-pipe. The move-
ment in the opposite direction, on the con-
trary, will control the exhaust without gf-
fecting the inlet. To operate the said auto-
matic controlling-valve, said valve is ar-
ranged to be connected with the elevator-car
at a predetermined point in the travel thereof,
either up or down, so that the further travel of
the car will produce a corresponding move-
ment of the valve to cut off either theinlet or
the exhaust, and thereby stop the elevator
from going farther up or farther down, as the

case may be. .
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by a rack %° with a pinion 7% which is fast
on a shaft 7, capable of revolution in either
direction, but normally yieldingly held in a
neutral position, as by a weighted arm %
which hangs vertically downward. The said
rack is shown as projecting beyond a piston
7%, which merely serves to complete the ¢yl-
inder in which the valve i h? travels, it be-
ing obvious that any other form of connec-
tion might be used and that the stem h?, for

example, might be extended through a suit-

able stuffing-box and connected in any suit-
able way with the shaft ¢ or equivalent actu-
ating device. :

Tnorder that the shaft ¢ may remainstation-
ary and not affect the valve i h? during the
main portion of the travel of the elevator-car,
said shaft is adapted to be connected opera-
tively with said car only at certain predeter-
mined periods in the travel thereof. While
this may be accomplished in various ways,
the said shaft is herein shown as provided
with a screw-thread ¢ and a sheave &, hav-
ing a corresponding internal screw-thread,
so that if the said sheave I is rotated inde-
pendently of the shaft ¢ it will travel along
the same in one direction or the other, ac-
cording to its direction of rotation. The
shaft ¢ is further provided with adjustable
stops i to limit the movement of the sheave
as it travels along the screw-thread. It is
obvious, therefore, that if the sheave is so
connected with the elevator-car as to rotate
in response to the travel thereof it will at
some period in the travel of the said car
come in contact with one or the other of said
stops, according to the direction of travel, and
will then produce a rotation or oscillation of
the shaft itself. Thesaid stops are shown as
arms or projections having split sockets 2,
clamped to the shaft by means of bolts %, so
that they can be adjusted in position as de-
sired, and said stops codperate with projec-
tions &, Fig. 3, from the sheave e. A slight
oscillating movement of the said shaft will
obviously move the valve i ' in one direc-
tion or the other, thus immediately stopping
the car. Iftheecaris going upward, the valve
will be moved to a position to cut off the in-
let, there being, however, nothing to prevent
the control of the exhaust by the pilot-valve,
so that the car is under control of the opera-
tor so far as the downward movement is eon-
cerned, but beyond his control so far as the
upward movement is concerned. As soon as
the car begins to move down, however, the
shaft ¢ is turned to its normal position, but
prevented from moving beyond the same by
the action of the weighted arm, the weight of
which is sufficient to overcome the friction of
the screw-threads, and the car is again under
full control of the operator until it reaches
its extreme downward position, when the
shaft ¢ is again rocked, but in the opposite
direction.

The sheave may be caused to rotate in re-
sponse to the movement of the elevator in any

suitable or usual way, but is herein shown as
provided with a rope k7 the ends of which
pass, respectively, over idlers &° and are con-
nected to the ends of a sprocket-chain m,
which runs over a sprocket-wheel m?, suitably
geared to the hoisting-drum or some part of
the elevator mechanism which rotates there-
with. As indicated in Figs. 3 and 4, the
sprocket-wheel m*may be mounted on a shaft
m?, provided with a gear m¢, meshing with a
gear n, connected with one of the hoisting-
sheaves n?

It is obvious that any suitable gear may be

employed to cause the sheave Is to travel the
required distance during the complete up-
ward or downward movement of the elevator
between the limits desired, and that said lim-
its may be independently adjusted, if neces-
sary, by adjusting the position of the stops4*
on the shaft <.
_ Tt is not intended to limit the invention to
the specific construction herein shown and
described, since modifications may obviously
be made without departing from the inven-
tion.

I claim—

1. The combination with the motor-cylinder
having a differential piston; of a valve-cyl-
inder provided with a piston-valve; a com-
mon inlet to said valve-cylinder and said mo-
tor-cylinder at one side of said piston-valve;
an actuating-rod connected with said piston-
valve at the side thereof which is toward the
said common inlet; a duct or passage con-
necting the opposite end of said motor-cylin-
der with said valve-cylinder; an exhaust-out-
let from said valve-cylinder at the end oppo-
site the common inlet; and means for moving
the piston-valve actuator to cause said valve
to travel across the said duct to close thesame
or connect it with the inlet to or the outlet
from the valve-cylinder, as set forth.

9. The combination with the main valve
having a valve-rod connected at one end with

_a lever and being provided at the other end

with a differential piston; of a cylinder for
said piston provided with a continually-opén
inlet admitting flnid to the smaller piston
area; a secondary-valve cylinder, a piston-
valve in said eylinder subjected to the pres-
sure of fluid entering through said inlet; an
actuator for said piston-valve connected with
an operating-lever pivotally supported upon
the lever to which the main-valve rod is con-
nected, said actuator being connected with
the side of the piston-valve which is toward
the normally-open inlet; a ductleading from
the cylinder for the main-valve piston to the
cylinder for the secondary piston-valve, the
said secondary piston-valve being movable
across said duet; and an exhaust-outletfrom
said secondary piston-valve cylinder at the
end opposite to the inlet thereto, as set forth.

3. The combination with an automatic con-
trolling-valve for a hydraulicelevator; of an
oscillating member suitably connected with
said valve and adapted by its oscillation in
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one direction or the other to produce a cor-
responding movement of said valve ; means
for yieldingly retaining said oscillating mem-
ber in a neutral position correspondin gtothe
neutral position of the valve, said oscillating
member having a serew-thread and stops or
engaging shoulders at the ends thereof ; and
a sheave or pulley having a screw-thread co-
operating with the screw-thread on the said
member and being connected with the ele-
vator-car so as to rotate in one direction when
the said car is traveling up, and in the other
direction when the said earis travelin g down,
as set forth. - , .

4. The combination with a piston-valve ar-
ranged by its movement in one direction to
cut off the inlet, and by its movementin the
other direction to cut off the exhaust of a hy-
draulic elevator, the said valve normally
standing in a neutral position to leave said
inlet and exhaust open; of a shaft geared to
the said valve and arranged by its partial ro-
tation to move the said valve in one direc-
tion or the other according to the direction of
such rotation; a weighted arm depending ra-
dially from the said shaft to maintain the

same normally in a neutral position; asheave
screw-threaded on the said shaft and con-
nected with the elevator-car so as to be ro-
tated in response to the travel thereof; and
adjustable stops on the said shaft adapted to
be engaged by said sheave after it has trav-
eled a predetermined distance alongthe screw-
thread in one direction or the other, as set
forth.

5. The combination with the sheave % co-
operating with the threaded shaft<; of the ca-
ble &% wound on the said sheave; the sprocket-
chain m connecting the ends of said cable;
the sprocket-wheel m? for said chain, said
sprocket-wheel . being geared to a member
adapted to rotate in response to the travel of
the elevator-car; the adjustable stops ¢ on
the said shaft¢; and the valve 4 b2 controlled
by the oscillation of said shaft, as set forth.

In testimony whereof I have signed my
name to this specification in the presence of
two subscribing witnesses. .

: HERBERT J. WILLARD.
Witnesses:
HENRY J. LIVERMORE,
- Jas. J. MALONEY.
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