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This invention relates particularly to that 

type of elevators now used inelevating motor 
vehicles for cleaning, lubricating, and so on. 
It is common practice in devices of this 

skind to effect the elevation of a reciprocating 
piston, with the load thereon, by introducing 
into the cylinder and below the piston a suit 
able liquid under pressure. This liquid is 
ordinarily supplied from a tank where air 

10 pressure is applied thereto or removed there 
from, or it may be contained within the pis 
ton and cylinder and transferred directly 
from one to the other as the piston rises or 
falls. In either case the movement of the 

15 piston is controlled by the air pressure, but 
since air is elastic the closing of a valve in 
the air line does not immediately stop the movement of the piston. 

It is the object of the present invention to 
20 provide a device of the character indicated 

wherein the piston is under complete control 
of the operator and may be stopped instantly, 
thereby eliminating the dangers present in 
those devices where a gradual stopping only 
It is also an object of the invention to pro 

vide a device of the character indicated 
wherein the piston is automatically cushioned 
at the close of its upward movement thereby 

30 eliminating the sudden jar now experienced 
in known devices of this kind. 

It is a still further object of the invention to 
provide a device of the character indicated 
that will be simple in construction, economi 

35 cal to manufacture, and highly efficient in its practical application. 
With these and various other objects in 

view, the invention may consist of certain 
novel features of construction and operation, 

40 as will be more fully described and particu 
larly pointed out in the specification, draw 
ing and claims appended hereto. m In the drawings: 

Figure 1 is a vertical transverse section 45 through the device, partly in elevation. 
Figure 2 is an enlarged sectional view of 

... the lower piston bearing. " - 
Referring now more particularly to the drawings, we show at a vertically posi 

50 itioned cylinder suitably mounted in a hole 

communicating with the cylinder 1 at any 

in the ground as 2. At the upper end of this 
cylinder is mounted a packing or stuffing box 
of the type shown in Figure 2, and in the 
center of its lower end is formed a passage 3. Concentrically arranged in cylinder 1 and 
communicating with the passage 3 but closed 5 
off from the interior of the cylinder, is an up 
standing conduit 4 converging somewhat at 
its upper end as at 5 and provided with a 
number of orifices in its side wall near said upper end as indicated at 6. Communicat 
ing with the passage 3 is a pipe 7 extending 
to any readily accessible position where it is 
fitted with a valve 8 and thence back to and 

suitable point as 9. 65 
Concentrically mounted in cylinder 1 is a 

vertically movable cylinder or piston 10 of 
less diameter than cylinder 1 and extending 
through packing box 11. Bearing rings as 12 
and 13 are fitted in cylinder 1, both bearings 
being provided with passages 14 and also 
functioning as a stop for cylinder 10 which - 
is provided with a flange as 15 for this pur 
pose. The upper end of the cylinder 10 car 
ries any suitable type of head as 16. This 
cylinder is entirely closed except at the bot 
tom where it is provided with an opening 17 
through which the conduit 4 passes, and it is 
fitted with a packing or stuffing box 18 re 
movably mounted therein as indicated at 18a. 
At 19 we show a conduit passing upwardly 

through the bottom of cylinder 1 and through 
conduit 4 to the upper part of cylinder 10 
when in its lowest position. Conduit 19 also 
extends to any readily accessible position, 
preferably adjacent valve 8, where it is fit 
ted with a valve 20, and thence to a source of air pressure not shown. 
When the elevator has been constructed 

and assembled as above set forth, and the 
pipe 7 and the cylinders 1 and 10 filled with 
oil, the latter to a suitable level as 21, it is 
ready for use. With the valve 8 closed the 
valve 20 may be opened and air under any 
desire pressure introduced into the cylinder 
10 above the level of the liquid therein. 
There will be no movement of the cylinder 
10 at this time because the pressure applied 
to the liquid bears against the closed valve 100 
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8, being carried through orifices 6 and pipe 
7, but when the valve 8 is opened the oil is 

10 

5 

20 

forced into the cylinder 1 and against the 
bottom of cylinder 10 thereby causing it to 
rise. Since the liquid is carried in a closed 
circuit between the cylinders 1 and 10 it is 
merely transferred as desired from one to 
the other so that when the valve 8 is again 
closed the movement of the cylinder 10 is in 
stantly halted, regardless of the air pressure 
acting thereon. As the cylinder 10 ap 
proaches the upper limit of its movement, 
with valve 8 open, the bearing 18 moves over 
and successively closes the orifices 6 thereby 
gradually cutting off the flow of liquid 
therethrough and preventing the flange 15 
from contacting with the stop 13 with a jar. 
The movement of the liquid is, of course, re 
versed when valve 20 is opened to permit re 
duction of the air pressure in cylinder 10. 
Even though the air pressure be exhausted 

25 

- 30 

35 

40 

45 

50 

55 

80 

to atmospheric pressure in cylinder 10 when 
there is a load on head 16, the downward 
movement of the cylinder is instantly stop 
ped when valve 8 is closed. 

It is to be understood, of course, that while 
we have particularly referred to oil as the 
liquid used in the device, any suitable non 
compressible liquid may be used. It is to be 
further understood that changes in form, 
construction and method of assembly and 
operation may be made within the scope of 
the appended claims. 
We claim: 
1. An elevator comprising a hollow E. 

inder, a second hollow cylinder mounted for 
vertical movement therein and forming a 
pressure chamber therewith, a valve con 
trolled conduit communicating with said cyl 
inders and extending into and connected to 
said second cylinder and having an opening 
therein, a non-compressible fluid filling said 
conduit and pressure chamber and a portion 
of said second cylinder to a point above said 
opening, means mounted on the second cyl 
inder adapted to close said opening toward 
the close of its upward movement, means for 
introducing a compressible fluid into the 
second cylinder and for exhausting the same 
therefrom. 

2. An elevator comprising a hollow cylin 
der, a hollow piston mounted to reciprocate 
relative thereto and forming a pressure 
chamber therewith, a valve controlled con duit communicating directly with the piston 
and cylinder, an incompressible fluid filling 
said conduit and pressure chamber and a por. 
tion of said piston, and valve controlled 
means to introduce a compressible fluid into 
the piston. a 

8. An elevator comprising a hollow cylin 
der, a hollow piston mounted to reciprocate 
relative thereto, a valve controlled conduit communicating directly with the piston and 
cylinder, piston controlled valve means for 

1,815,907 
closing and opening said conduit, an incom 
pressible fluid filling said pressure chamber 
and conduit and a portion of said piston, and 
valve controlled means for introducing a 
compressible fluid into said piston. 

4. In an elevator, a hollow cylinder, a sec 
ond hollow cylinder vertically movable with 
respect to the first cylinder, and forming a 
pressure chamber therewith, a conduit di 
rectly communicating with the pressure 
chamber and opening into the second cylin 
der, a non-compressible fluid in said conduit 
and in said pressure chamber, and in the sec 
ond cylinder, means controlled by the second 
cylinder to shut off the flow of the fluid into 
the conduit from the second cylinder as the 
latter approaches the limit of its upward 
movement, means for introducing a compres 
sible fluid into the second cylinder, and 
means for controlling the exhaust of the 
compressible fluid from the second cylinder. 

5. In combination with a hollow cylinder 
and a hollow piston reciprocable with re 
spect to each other, a non-compressible fluid 
circuit including the cylinder and piston in 
terior, means to supply a compressible fluid 
to the surface of the non-compressible fluid 
in the piston, means to exhaust the compressi 
ble fluid from the piston, and automatic 
means carried by said piston and operable by 
the upward movement of the piston to inter 
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rupt said circuit as the piston approaches 
the limit of its upward movement. 

6. In an elevator, a hollow cylinder, a sec 
ond hollow cylinder reciprocable with and 
spaced from the first cylinder, a conduit com 
municating with the space between the cylin 
ders and with the interior of the second cylin 
der, a non-compressible fluid in the conduit, 
in the space between the cylinders, and in the 
second cylinder, means carried by and con 
trolled by the movement of the second cylin 
der to close said communication between the 
conduit and the second cylinder as the latter 
approaches a predetermined position, means 
to supply a compressible fluid to the surface 
of the non-compressible fluid in the second 
cylinder, and means to exhaust said compres 
sible fluid from the second cylinder. 

7. In a lifting device, the combination of a cylinder, a i piston reciprocably 
mounted therein and spaced therefrom, spac 
ing members disposed between said piston 
and cylinder, one of said members forming a stop adapted to be engaged by a portion 
9f said piston, fixed means for supplying 
fluid pressure to said piston and cylinder for 
moving said piston, additional fixed means 
for conducting fluid from said piston to said 
cylinder, and means on said piston cooperat 
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ing with said additional fixed means for ar 
resting movement of said piston and pre 
venting violent contact between said stop and pistonportion. 

8. In a lifting device, the combination of 30 
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a cylinder, a hollow piston reciprocably 
mounted therein, fixed means extendin 
through said cylinder and piston and extend 
ing to a point adjacent the top of said piston 
in inoperative position, a fixed member ex 
tending into said piston and connected to a 
member connected to said cylinder for con 
ducting fluid under pressure from the inside 
of said piston to said cylinder, and means on 

0. said piston cooperating with said fixed mem 
ber for closing communication between said 
piston and cylinder after a predetermined 
movement of said piston. 

5 

20 

5 

O 

9. In a lifting device, the combination of a 
cylinder, a hollow piston reciprocably 
mounted therein, fixed means extending 
through said cylinder and piston and ex 
tending to a point adjacent the top of said 
piston in inoperative position, a fixed mem 
ber extending into said piston and connected 
to a member connected to said cylinder, said 
fixed member and said last named member being constantly filled with a substantially in 
compressible fluid, means for introducing an 
other fluid to said piston for moving said 
first named fluid from said piston to said 
cylinder to thereby move said piston, and 
means on said piston cooperating with said 
fixed member for closing communication be 
tween said piston and cylinder after a pre 
determined movement of said piston. 

STANLEYM. HALSTEAD, 
ANTON I. WICKLAND. 
WAYNE C.TUSTIN. 


