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To all whom it may concern:

Be it known that I, Tuomas E. Browx, a
citizen of the United States, residing in the
city of New York, in the county of New
York and State of New York, have invented
a new and useful Improvement in Limit-
Stops for Hydraulic Elevators, of which
the following is a specification.

My invention relates to safety buffers for
elevators and one of its objects is the pro-
vision of simple and efficient means for
gradually retarding an elevator car so as

to bring the same to rest gradually and stop--

ping the car with minimum shock or jar.’

A further object of the present invention
is the provision of a buffer device for hy-
draulic elevator cars that will also act to
assist in starting the car from rest and
accelerating same to substantially full speed.

Other objects of the invention will appear
hereinafter, the novel combination of parts
being pointed out in the claims.

In the accompanying drawings Figure 1
represents a plunger elevator system with
my invention applied thereto; Fig. 2 is a
sectional elevation illustrating the details
of the invention; Fig. 8 is a section taken
at right angles to Fig. 2 on the line A—A
looking in the direction of the arrows; and
TFig. 4 shows a fragmentary view of the
inner tube 28 with check valves applied to
the openings 32.

In Fig. 1, C designates an elevator car
which is connected by the cable 1 to the
counterweight 2, said cable passing over
the sheave 3 which is mounted on the over-
head beam 4. Rigidly attached to the bot-
tom of the car is the plunger 5, which is
received by the hydraulic cylinder 6. The
flow of water to and from this cylinder
through the pipe 7 may be controlled by a
change valve 8 having a supply pipe 9 and
an exhaust pipe 10. Merely to 1llustrate
some means for operating the change valve,
I have shown a manually actuated lever 12
in the car C which is suitably connected to
the operating rope 13. This rope has its
upper ends secured to some overhead struc-
ture, as the beam 4, at 14 and its middle por-
tion is passed one or more times around the
drum 15 which carries a pinion 16 in mesh
with the rack 17 extending from the valve
piston rod 11 of the change valve 8.

The construction thus far alluded to is

-other.

well known in the art and therefore does not
require detailed description.

18 designates my improved buffer which
in this instance is shown at the lower limit
of travel of the car. One may be placed also
at the lower limit of the counterweight 2
so that the buffer which I am about to de-
scribe may take the place of the ordinary

limit stops and be more efficient and positive

in gradually stopping the car at both limits
of its travel without shock.

To the upper end of the standard plunger
cylinder 6 I have shown connected an annu-
lar flange 19 to which is secured the corre-
sponding flange 20 at the lower end of the
cylinder 21 which is in alinement with the
main cylinder. The cylinder 21 is in reality
an extension of the standard cylinder 6. A
stuffing box 22 for the plunger 5 is provided
at the upper end of the cylinder 21.

28 designates the main pressure inlet and
discharge port to which the pipe 7 is eon-
nected. Preferably this port 23 is adjacent
the upper end of the cylinder 21 and in cir-
camferential alinement therewith. I have
shown the ports 24 and 25 in the said cylin-
der although the position of the latter parts
may be changed as found desirable. The
ports 24 and 25 establish communication
between the cylinder 21 and the additional
auxiliary cylinders 26 and 27, all of said
cylinders being arranged parallel to each
There are as many ports, 24, 25, as
there are auxiliary cylinders 26, 27, and
although I have herein shown only two such
auxiliary or side cylinders three or more
may be used and in any event these cylinders
are preferably symmetrically arranged. It

should be noted that the cylinders 26 and 27

are shown in this instance lined with addi-

‘tional cylinders 28 and 29 respectively, com-

posed of such material as brass, bronze, or
the like, but these linings may be omitted
and the casting itself perforvated. ILongitu-
dinal grooves are provided between the cyl-
inder 21 and the cylinders 26, 27, respec-
tively. The longitudinal passages 30 and 31
formed by these grooves communicate with
the cylinder 21 through the ports 24 and 25,
respectively, and with the interior of the
cylindrical linings through the rows of grad-
uated or restricted openings or perforations
32 and 383. Adapted to move to and fro in
the cylindrical linings are differential pis-
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tons 34, 35 which-are preferably rigidly con-
nected by the buffer rods 86, 37 to the strik-
ing block or frame 88 outside and above
the cylinders. The buffer or piston rods 36,
37 extend upwardly through the stuffing
boxes 40, 41, respectively, and the frame 38
is provided with a central cylindrical bush-
ing 39 surrounding the plunger 5 to prevent
any lateral vibration of said buffer rods.
Pieces of resilient material, such as rubber

.42, or resilient devices such as springs, are

placed on the upper side of the frame 38 or
on the under side of the car. This frame
serves therefore not only as a guide for the
buffers comprising the pistons, piston rods,
and parts coacting therewith but also as a
striking block, the resilient devices being
adapted to be struck by the platen 43 which
is preferably secured to the under side of the
channel beams B on the bottom of the car.
The operation of my invention is as fol-
lows. Assuming that the car is at the low-
ermost landing or in the position shown in
Fig. 1 with the buffer mechanism in the pit
44, let the change valve 8 be operated from
the car to acinit the motor fluid under pres-
sure to the inlet 23. The plunger 5 will be-
gin to rise, but it will be noticed that fluid
pressure extends also through the ports 24,
25 and the graduated openings 32, 33 to the
pistons 34, 35. The unbalanced pressure on
the bottom of these pistons will force the
same upwardly but only one, or a few per-
forations as 82, 337, being below these pis-
tons the rate of movement of the same just
after starting will be a minimum because the
flow of fluid is restricted. As the pistons
rise the comparatively large number of per-
forations above them allow substantially free
flow of the liquid from the cylinders above
the pistons. Furthermore, as the pistons
rise the number of perforations establishing
communication between the longitudinal
passages and the auxiliary chambers below
the pistons gradually inereases. This allows
of a gradually increased flow of fluid to the
space beneath the pistons which has the
effect of accelerating the upward movement
of the block 38 as the same rises with the
car. The construction may be such that the
upward movement of the buffer mechanism
as just described will assist in accelerating
the car, but it is obvious that the operation
just set forth will also reset the buffer mech-
anism at the upper limit of its travel, the
upward movement of the frame 38 being
limited by the pistons 34 and 35 striking
against suitable stops such as the cap plates of
the stuffing boxes 40 and 41, or the confined
liquid beneath said plates. Or suitable
stops may be provided for the frame 38 or
any other approved means may be employed
for limiting the upward travel of the pis-
tons, piston rods, and striking block. It
should be noted that when the pistons rise
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the perforations above the same are grad-
ually cut off o that the resistance to flow of
liquid from above the pistons is gradually
increased. This will have the effect of re-
tarding the upward motion of the block 38
near its upper limit of travel so that al-
though started slowly and accelerated to a
higher speed, it will again be retarded and
gradually brought to a stop. This may be
desirable as a cushioning device to prevent a
too sudden stop of the pistons 84, 85 against
the stufling boxes or the confined fluid just
beneath the same, or to prevent too sudden
stopping of the frame 38 against its stops.
If desired, however, check valves may be
placed where necessary, as for example, one
at the upper end of each of the cylindrical
linings 28 and 29 so as to open into the lon-
gitudinal passages 30 and 31, respectively.
Obviously this construction would allow a
free movement of the blocks 38 and permit
the same to be accelerated from its lower-
most position to its uppermost position.
‘When the pistons 84, 35 descend these check
valves would automatically close, of course.
When the car is ascending, the pressure ap-
plied to the plunger is also transmitted to
the pistons 34 and 35 and when the change
valve 8 1s closed the unbalanced weight of
the car and its load will exert a pressure on
the fluid to maintain the block 88 raised.
When the car descends, the discharge back
pressure and the friction of the stuffing
boxes will hold up the pistons 84, 35 and
consequently the frame 88 connected thereto.
When the car or counterweight strikes its
safety buffer at slow speed, the pistons 34, 35
settle down until the car comes to its lower-
most landing or lower limit of travel. If
the car or counterweight strikes its buffer
while traveling at high speed a retarding
pressure is produced by the graduated holes
in the linings bringing the car to rest posi-
tively, gradually and without shock. As

the buffer rods descend, however, the relative’

positions of the holes and pistons are gradu-
ally changed so that the flow of fluid is grad-
ually retarded. That is, when the pistons
arve at their upper limits of travel and the
car strikes the block 38 while descending the
fluid beneath the pistons is forced out
through the holes 32, 33, which are at this
time beneath the pistons, and thence along
the longitudinal passages 30, 31 and through
the ports 24, 25, and 23 to the exhaust port
of the change valve. Now as the pistons de-
scend, the number of holes beneath the pis-
tons gradually diminishes and while this oc-
curs the rate of flow of fluid from beneath
the pistons is gradually decreased until
finally there is only one opening 32" or 33’
to allow the escape of the fluid. Thig last
opening is not closed, however, although the
pistons may strike the bottoms of the cylin-
ders 26 and 27, there being recesses or grooves
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on the lower sides of the pistons 34 and 35,
respectively, as indicated by dotted lines 45
and 46. So also grooves or recesses 47 and
48 may be placed at the bottom of the cylin-
ders 26 and 27. If desired, suitable stops
may be provided for the block 38 so that the
pistons will assume the positions shown
when the car comes to rest. Preferably,
however the pistons 34, 35 rest on the bot-
toms of their cylinders when the car is at
rest at its lower limit of travel. In any
event the buffer rods may again be forced
upwardly to reset the buffer device for the

reason that the lowermost perforations

always establish communication between the
passages 30, 81 and the space beneath the
pistons.

Instead of a perforated lining for the
buffer pistons, linings which are longitudi-
nally slotted may be used. This slot may be
tapered toward the bottom so as to be V-
shaped in form with its widest portion at
the top. I prefer to use the perforated lin-
ing as shown, however. Furthermore, the
buffer pistons are preferably smooth fitting
in the cylindrieal linings but are not pro-
vided with any packing. These pistons may
even be loose fitting, if desired. Instead of
placing check valves at the upper portions
of the linings one or more may be placed in
the pistons themselves and so arranged that
they open downwardly to allow free upward
movement of the pistons. The pistons may
also be provided with graduated or ve-
stricted perforations. In place of the longi-
tudinal grooves forming the passages 30, 31
the linings may form central cylinders con-
centrically arranged with respect to the
outer cylinders 26, 27 which will then form
jackets for the inner cylinders.

Obviously various changes in the details
and arrangement of parts may be made by
those skilled in the art without departing
from the spirit and scope of my invention.
I, therefore do not desire to be limited to the
precise construction herein shown and de-
seribed, nor do I wish to limit my invention
to plunger elevator systems as it may be ap-
plied to other types of hydraulic elevators.

I claim—

1. In an elevator, the combination of a
car, means for operating said car, and a buf-
fer device arranged to be struck by some
moving part of the elevator, said buffer de-
vice comprising a differential piston sub-
jected to fluid pressure to automatically re-
set the same.

9. In an elevator, the combination with a
car, of moving means therefor, appliances
mechanically separate from any moving
part of said moving means for positively
and automatically retarding the motion of
the car at the limit of its travel, and ap-
paratus for controlling the moving means
and the pressure acting on said retarding

8

appliances to ve-set the latter or hold the
same in normal position.

3. In an elevator, the combination with a
car, of means for moving the same, appli-
ances for gradually stopping the car, and
apparatus for controlling said stopping ap-
pliances to cause the same to assist in start-
ing and accelerating the car to full speed.

4. In a hydraunlic elevator, the combina-
tion with a car and its plunger, of a buffer
apparatus for gradually stopping the car at
the limit of its travel, and means for con-
trolling the operation of the car and the re-
setting of said buffer apparatus to cause
the latter to accelerate the motion of the
car from start to substantially full speed.

5. In a hydraulic elevator, the combina-
tion with a car, of a hydraulic cylinder, an
actuating member movable in said cylinder
and connected to the car, an automatic stop

device comprising one or more cylinders in-

communication with the fluid circulation
and one or more differential pistons, and
means for controlling the admission of fluid
ander pressure to said hydraulic cylinder
for effecting the operation of the car and to
said cylinders for causing the said stop de-
vice to assist 1n the acceleration of the car
from rest and to re-set said pistons.

6. In an elevator, the combination of a
movable body, and non-elastic fluid means
comprising a member having a limited
movement compared to the movement of
said body, said means being so constructed
and arranged as to be automatically re-set
by fluid pressure when released by said body.

7. In an elevator, the combination with a
car and moving means- therefor, of appli-
ances for gradually stopping the car, and
apparatus for controlling both the moving
means and said stopping appliances, the
latter being constructed and arranged to as-
sist in starting and accelerating the car to
full speed and then remaining stationary
while the car moves between its limits of
travel.

8. In an elevator, the combination of a
car, a plunger, a receiving cylinder, and con-
trolling apparatus, and means separate from
the plunger for gradually retarding the car
at a predetermined point in its travel, said
means being constructed and arranged to be
automatically re-set by fluid pressuve.

9. The combination with a movable body,
of an inclosed receptacle, a single piston
therein having a limited degree of movement
as compared to the movement of said body,
and means for gradually retarding the move-
ment of said piston and to permit the auto-
matic resetting of the same by fluid pres-
sure acting directly thereon.

10. In an elevator, the combination with a
movable body, of a receptacle for fluid, and
means co-acting with said body to change the
restriction to the flow of fluid in said recep-
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tacle to effect a gradual stopping of said
body, the latter being constructed and ar-
ranged to be automatically re-set by differ-
ential fluid pressure acting directly thereon.

11. The combination with a movable body,
of an inclosed receptacle, a single perma-
nently clesed differential piston in said re-
ceptacle and having a limited degree of
movenient as compared to the movement of
said body, means for increasing the restric-
tion of flow of fluid in or from said recep-
tacle, and an actuating device connected to
the piston and extending outside the recep-
tacle, said piston being re-set by fluid pres-
sure.

12. The combination with a movable body,
of a receptacle, a single permanently closed
differential piston in said receptacle and hav-
ing a limited degree of movement with re-
spect to said body, an actuating device con-
nected to the piston, means for increasing
the restriction of the flow of fuid in or from
sald receptacle as said actuating device moves
the piston, and apparatus permitting the
automatic resetting of said piston to initial
position by fluid pressure acting directly
thereon.

13. In an elevator, the combination with a
movable body, of one or more receptacles for
fluid, and means for causing the fluid to
change its rate of flow from said receptacle
to effect a gradual stopping of said movable
body, said means comprising a moving mem-
ber permitting differential fluid pressure to
act directly thereon to re-set the same.

14. In an elevator, the combination with a
car, of means for actuating said car, and a
safety buffer device comprising a receptacle,
a differential piston and an actuating device,
said safety butfer device co-acting with said
operating means to gradually stop the car
and being itself automatically re-set by fluid
pressure independently of the operating
means when released by the car.

15. In an elevator, the combination with a
car, of means for moving the same, and a
fluid-buffer device co-acting with said mov-
ing means to stop the car, said buffer device
comprising one or more differential pistons
to permit fluid pressure to re-set the same,
when released by the car, separately from
the moving parts of said moving means.

16. In an elevator, the combination with a
car, of moving means for said car, a buffer
device for absorbing inertia of the car when
stopping at the limit of its travel, and means
co-acting with said buffer device but me-
chanically independent of any moving part
of said moving means for automatically re-
setting the buffer device by fluid pressure
common to the latter and the moving means.

17. In a hydraulic elevator, the combina-
tion with a car and its plunger, of hydraulic
means independent of the plunger for gradu-
ally stopping the car at the limit of its travel,

952,097

and means for controlling the flow of fluid
to said plunger and the pressure acting upon
said stopping means.

18. In a hydraulic elevator, the combina-
tion with a car and hydraulic operating
means therefor, of a buffer device for gradu-
ally stopping the car at the limit of its travel,
apparatus for controlling both the said hy-
draulic-operating-means and the said buffer
device, said buffer device being constructed
and arranged to be actuated and held in
normal position by fluid pressure independ-
ently of said hydraulic-operating-means.
~19. In a hydraulic elevator, the combina-
tion with a car and its plunger, of a cylinder
for said plunger, a buffer device for gradu-
ally stopping the car at the limit of its
travel, said buffer device being constructed
and arranged to be automatically re-set by
fluid pressure independently of the plunger
when released by the car, and apparatus for
controlling the operation of the car and the
re-setting of said buffer device.

20. In an elevator, the combination with
a car and moving means therefor, of a buffer
device co-acting with said moving means to
gradually stop the car, said buffer device be-
ing constructed and arranged to be re-set
auntomatically when released by the car, and
the moving means being constructed and ar-
ranged to be operated independently of said
bufler device between limits of travel, and
apparatus operated from the car for con-
trolling both the re-setting of the buffer de-
vice and the operation of said moving means.

21. In an elevator, the combination with
a car, of moving means therefor, one or more
cylinders containing fluid, appliances com-
prising differential pistons co-acting with
the car for moving the fluid in said cylin-
ders, and apparatus for regulating the flow
of fluid to effect the gradual stopping of the
car, said fluid-moving appliances being au-
tomatically re-set by fluid pressure acting
directly upon said differential pistons.

22. The combination with a movable body,
of a receptacle, a source of fluid pressure
supply connected to said receptacle, an actu-
ating device, and a single differential piston
connected to said actuating device to have
a limited degree of movement with respect
to said movable body, said piston being lo-
cated in said receptacle to permit fluid pres-
sure acting on said piston to automatically
reset the same.

23. In a multiple buffer device, the com-
bination with a plurality of cylinders, of a
source of fluid pressure connected to said
cylinders, a plurality of differential pistons
one in each of said cylinders, and a plurality
of actuating devices one connected to each of
said pistons and arranged to be struck by a
body to be retarded.

24, In an elevator, the combination with a
car, of moving means therefor, a plurality
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of cylinders for containing fluid, differential
pistons movable in said cylinders, a buffer
block connected to said pistons and arranged
to be struck by the car to actuate the fluid
in said cylinders, and mechanism for regu-
lating the flow of fluid to effect the gradual
stopping of the car.

95. In an elevator, the combination with
a car and its plunger, of moving means
therefor, one or more auxiliary fluid cylin-
ders, differential pistons in said cylinders, a
buffer block connected to said pistons to
cause the actuation of the fluid in said cylin-
ders when struck by the car, and apparatus
for regulating the flow of fluid in sald cyl-
inders to effect a gradual stopping of the car.

96. In an elevator, the combination with a
car, of a plunger, a cylinder for said plun-
ger, means for controlling the flow of motor
fluid to and from said cylinder, auxiliary
cylinders in communication with said plun-
ger cylinder, pistons in said auxiliary cylin-
ders, a striking block, buffer rods connect-
ing said pistons to said striking block, means
for variably restricting the flow of fluid to
gradually stop the car, provisions for estab-
lishing communication between the plunger
cylinder and the buffer device to effect a re-
setting of the latter.

97. In a hydraulic elevator, the combina-

- tion with a car, of a plunger connected to

said ear, a plunger cylinder, a buffer device
comprising auxiliary cylinders and differen-
tial pistons, and means for controlling the
flow of fluid from one side of said pistons to
the other. :

98. In an elevator, the combination with
a car, of moving means therefor, a buffer

device dependent upon a non-elastic me-

dium to effect a gradual stopping of the car,
with said
buffer device to prevent sudden shock in
thus stopping the car, said buffer device
comprising appliances separate from and
independent of any moving part of said
moving means but dependent upon fluid
pressure to re-set the same.

99. In an elevator, the combination with
a car, of moving means therefor, a fluid
buffer device, and resilient means co-acting
with said buffer device to effect a gradual
stopping of the car, said fluid buffer device
comprising one or more differential pistons
to effect an automatic re-setting of the buifer
device by fluid pressure acting directly upon
said pistons.

30. In an elevator, the combination with
a car, a plunger, a cylinder and apparatus
for controlling the admission of fluid under
pressure thereto, and an automatic stop de-
vice comprising one or more cylinders com-
municating by a series of openings with the
fluid circulation and one or more pistons

3

cobperating therewith and in the path of
the moving part of the elevator.

31. In an elevator, the combination with
a car, a plunger connected thereto, a cylin-
der, and apparatus for controlling the ad-
mission under pressure to said cylinder,
of one or more comparatively short cylin-
ders in communication with the source
of fluid pressure and having a series
of apertures, and one or more pistons, one
moving in each of said short cylinders and
thus forming dash-pots, but detached from
the car and in the path of a moving part of
the elevator as the car approaches the limit
of its travel.

32. In a hydraulic elevator, the combina-
tion with a car, of a hydraulic cylinder, a
motor member movable 1n said cylinder and
connected to the car to operate the same, one
or more auxiliary cylinders in communi-
cation with said hydraulic cylinder, dif-
ferential pistons movable in said auxiliary
cylinders, a striking block, buffer rods con-
necting said pistons to said striking block,
means for variably restricting the flow of
fluid in said buffer device to gradually stop
the car, and means establishing communica-
tion between the hydraulic cylinder and the
buffer device to effect an acceleration of the
car upon starting the same from rest, and
to effect also the re-setting of the Dbuffer
device to normal position.

33. In a hydraulic elevator, the combina-
tion with a car, of hydraulic apparatus
for moving said car, one or more differen-
tial pistons, receptacles for containing said
fluid and said pistons, a striking block con-
nected to said pistons and in the path of
movement of the car near the limit of its
travel, and means for controlling the appli-
cation of fluid pressure to said hydraulic
car-moving apparatus and said pistons at
the same time.

34. In a hydraulic elevator, the combina-
tion with a car, of hydraulic apparatus for
operating said car, means for controlling
said operating apparatus, ome or more
cylinders connected to said apparatus, dif-
ferentially-acting pistons movable in said
cylinders, a piston rod for each piston, a
buffer block connected to the exposed ends of
said piston rods, and means for controlling
the application of fluid pressure to sald
pistons to assist in accelerating the car and
to re-set the buffer block, rods and pistons.

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

THOMAS E. BROWN.

Witnesses:
Crmazies M. Nissex,
Pavurn bE MONTOALM,
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