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UNITED STATES 
1999,848 

1999,848 

PATENT OFFICE 
HYDRAULC LFT 

Elmer F. Ries, Bridgetowri, Ohio, assignor to The 
Max Wocher & Son Company, Cincinnati, 
Ohio, a corporation of Ohio 

Application November 11, 1932, Seria. No. 642,278 
3 Claims. (C. 60-52) 

This invention relates to hydraulic lifts, of 
the type adapted for use in doctor's or dentist's 
chairs, operating tables etc., adapted to be raised 
and lowered to dispose the patient at a height 
or level convenient to perform the professional 
services. 
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Obviously this class of furniture also 
includes chairs suitable for use in barber shops, 
beauty pallors and other establishments of this 
Sort. 
This invention comes into being not because 

of the inadequacy of previous apparatus from the 
point of view of getting the patient or customer 
up or down, but is responsive to the thought that 
it is desirable to raise or lower the patient with 

5. the least possible physical sensation to the pa 
tient. 
The object of the invention is, therefore, to 

provide compact and highly eficient mechanism 
for raising and lowering the patient supporting 
portion of a piece of professional furniture, the 
raising and lowering to be facilly performed by 
the administrator of the treatment with the least 
possible sensation to the occupant of the article 
of furniture. 

Further objects and advantages will be more 
fully apparent from a description of the accom 
panying drawings, in which: 

Figure 1 is a perspective view of a chair in 
corporating the present improvements. 

Figure 2 is a fragmentary view, certain parts 
of the view being shown in section and shifted 
for the purpose of illustrating the position of the 
treadle and apparatus to permit descent of the 
chair. 

Sigure 3 is a fragmentary sectional view illus 
trating the connection from the treadle to the 
pumping pistons and showing the chair locked 
in a particular position of elevation. - 

Figure 4 is a top plan view of the base or 
pedestal of the chair, with the chair mounting 
block removed. 

Figure 5 is a sectional view taken on line 5-5, 
Figure 4, illustrating the mounting and arrange 
ment of the hydraulically operated pistons and 
their cylinders. - 

Figure 6 is a fragmentary side view of the 
top portion of the pedestal illustrating the treadle 
and general mounting of the rotatable chair 
support. 

Figure is a Sectional view taken on line -7, 
Figure 4, detailing the structure of the hydraulic 
double piston pump and showing the lift pistons 
at the highest positions with the by-pass flinc 
tioning. 

. Figure 8 is an enlarged central sectional view 

of one of the valves at the base of a pump pis 
ton. - 

Figure 9 is a top plan view of the valve shown 
in Figure 8. .. . . . . . . . . 

Figure. i0 is a view taken similar to Figure 8, 
showing the valve in open position. : . . . . 

Fifure 1i is a sectional view taken on line 
-: , Figure 8, detailing the construction of 

the lower valve element. . . . . . . . . . 
Figure 12 is a general view of the pedestal and 

revolving support for the chair, a portion of the 
view being shown in section for further illus 
trating the pump, and the treadle lever being 
shown in various positions of operation, the full 
line position indicating position for maintaining . 
the chair in fixed elevated position. 
The concept underlying this invention is that 

it is desirable to elevate the portion of the chair 
supporting the patient by means of a hydraulic 
lift device which provides a substantially uni 
form and even lifting motion. From the point 
of view of the doctor or person administering the 
treatment, the foot treadle is not only the con 
ventional instrument used for manipulating the 
chair, but is the most convenient. The inven 
tion, therefore, specifically resides in the par 
ticular type of elevating device adapted to be 
operated by a foot treadle without undue ex 
ertion on the part of the operator and adapted 
to lift the weight of a person gently and uni 
formly, reducing to a minimum the physical 
sensation of being lifted. - 
The invention comprises a two cylinder hy 

draulic pump adapted to operate plunger mecha 
nism attached to the support for the patient, one 
piston of the pump being operated by the down 
stroke of the foot treadle, the other cylinder of 
the pump being operated by a spring, the power 
for- which is stored in the spring by said down 
ward stroke of the foot treadle. In other words, 
the downward stroke of the foot treadle both op 
erates one cylinder of the pump for lifting the 
patient and compresses the spring which in turn. 
executes the upward stroke of the foot treadle 
and at the same time executes the effective lifting 
stroke of the other cylinder of the pump. 

Therefore, as the operator moves the foot 
treadle up and down with his foot, the patient 
is elevated substantially uniformly, evenly and 
continuously. The thought antecedent to this 
invention is unusual in that it has not been 
recognized in the past that the ordinary down 
Ward stroke of the foot treadle Under the Weight. 
of the operator had sufficient power inherent in 
it both to elevate the patient directly... and to 
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2 
store sufficient power in a spring to continue the 
elevation during the reverse or return stroke of 
the foot treadle. 

Referring Specifically to the drawing, the in 
Wention as disclosed consistS primarily of a pa 
tient Support in the form of a chair is mounted 
for rotation and elevation on a pedestal f6, in 
Which pedestal the elevating mechanism is housed. 
The structure of the chair is not described in de 
tail inasmuch as the present invention is directed 
entirely to the mounting and lift for this part of 
the apparatus rather than to the structure of 
the chair. 
The chair is directly mounted. On tWO hydrauli 

cally operated pistons 7, 7 by means of an at 
tachment block Oi plate 8 attached to the upper 
ends of the pistons by neans of Screws S. These 
pistons extend into the pedestal iG and are oper 
atively mounted in cylinders 2 as a part of the 
general elevating unit rotatively mounted on the 
pedestal or base 6. The main element or body 
2 of the hydraulic lift or elevating mechanism. 

the hollow base i6 and a horizontal supporting 
flange 23 which includes a downwardly extended 
lip or flange portion 2 engaged about a circular 
bearing block 25 fixed to the upper end of the 
pedestal by Screws 26. 
A circuiar arrangement of ball bearings 2 is 

provided operating in a circular recess 28 in the 
top of the bearing block 25 and directly support 
ing the hydraulic lift unit. The lift unit is 
held in assembly on the bearing block by means 
of Screws 29 disposed laterally through the de 
pending lip or flange 24 and engaged in an an 
nular groove 30 in the bearing block 25. One of 
these screws has a hand bar 3 at its outer end 
for hand operation for tightening the Set Screw 
into the groove and setting the rotatable chair 
carrying lift unit in fixed position against rota 
tion. 

Suitable oil wiper washers 32 are provided at 
the upper ends of the cylinderS in Which the 
elevating pistons are mounted for preventing oil 
leakage by Way of the cylinder bore. The upper 
ends of the cylinders are flared for receiving the 
oil wiped from the pistons, this oil draining back 
to the reservoir by Way of longitudinally disposed 
grooves 32a extending to a by-pass slot herein 
after described - and communicating With the 
reservoir. 
The lower ends of the cylinders in which the 

plungers or pistons are mounted are closed by 
means of plugs 33 and oil is fed to the lower 
ends of the hydraulic cylinders by means of portS 
34 which lead from the cylinders of the pump. 
The pump is operated by means of a foot treadle 

35. This foot treadie is pivoted at its inner-end 
on a depending pivot bracket 36 which is fixed 
to the depending flange or lip of the rotatable 

The hydraulic pump is 
duplex including two pistons 37, 32 which operate 
alternately for forcing the oil into the lower ends 
of the elevating cylinders. For this purpose a 
walking beam 38 is fulcrumed on pivot lugs 39 of 
the main element 2 of the hydraulic unit and 
has its respective outer ends connected to the 
upper ends of the respective pistons 3, 37 of the 
duplex pump by piston rods 40, 49. The pivotal 
axis of this fulcrumed lever crosses the axis of 
the elevating pistons and for that reason the 
lever is formed with pivotal side extensions 4 
extending from one end of the lever and curved 
around the pistons for pivotal attachment on the 
pivot lugs previously mentioned. 

to these evers is fiexible. 

1999,848 
Set screws 42 are provided in the lever 38 and 

are adapted to engage the elevating hydraulic 
pistons , 7 when the foot treadle is in upper 
position. Or in that position in which the chair 
Will be Sustained against descent. The action of 
these ScreWS in Sustaining and maintaining the 
chair in elevated position will be described later 
in conjunction. With certain other coordinated 
devices, - 

The treadile lever 35 is connected to the Outer 
end of a fulcrumed operating lever 43 for oper 
atting the Walking beam 38 by means of a rod 44 
extended to an intermediate pivot 45 on the 
treadle. The inner end of the operating lever 
43 is pivotally connected to the pivot 4S between 
the Walking beam and one of the piston rods of 
the pump. In view of the fact that the pistons 
and rods of the pump are mounted against lat 
eral displacement from a definite axial position 
of reciprocation, and Since the ends of the beam 
move on an arc relative to the pivot connections 
to the piston rods, the walking beam connection 

To this end the ends 
of the Walking beam are slotted as at A and the 
pivot pins inserted through the upper ends of 
the piston rods of the beam lie in these slots. 
The same type of connection is used for the 
operating lever, the end of this lever being slotted 
in the Saine nanner as at 48. 
AS Stated before, the hydraulic pump includes 

tWo pistons 3, 3. One of these pistons is moved 
dOWinWardly by downward movement of the foot 
treadie and upWardly by the expansive action of 
a. COil Spring 49 When foot pressure is relieved on 
the treadle. The reservoir is between the cyl 
ilder's Which are connected by a slot 5 extended 
between the elevating pistons. The reservoir 
thus formed and as contained above the pistons 
supplies the oil to the lift through valves in the 
pistOinS Operated by movement of the pistons in 
the respective directions. - 
The pistons 3, 3 are disposed in cylinder 

bores 5 formed at the lower end of the hydraulic 
unit and the piston rods is are disposed through 
guides 52 screwed into the upper end of the ends 
of the cylinders. The Spring 9 of the one piston 
is disposed under compression between the par 
ticular guide 52 and a nut 53 on the rod located 
just above the piston, thereby constantly exert 
ing a downward force on the piston. 
Two valves are provided for each piston, the 

structure of the piston and its valves being iden 
tical for the respective pistons. One of the 
valves, namely 54, is mounted at the lower end of 
the cylinder and is urged upWardly against a seat 
55 formed by a shoulder in the bore. The valve 
is urged by means of a compression Spring 53 dis 
posed between the valve, about a guide stud 57 
thereof, and a closure plug 58 at the extreme 
lower end of the cylinder. 
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The other valve contained in each piston is 
mounted and formed in the following manner: 
The piston is sectional. One part namely 59 is 
rigidly fixed on the lower end of the piston rod 
As and includes a main flange 60 including a cir 
cular series of ports and forming part of the 
piston and an axially disposed depending stud 
62 for supporting the relatively movable piston 
part or valve 63. This stud 62 includes a head 
Sá cooperating with a shoulder 65 formed by a 
counterbore in the valve element hung thereon. 
The valve or piston element includes a Series of 
ports S6 circularly arranged on a radius less than 
that of the radius defining the circular arrange 
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ment of ports in the flange of the upper piston 
Section 59. . . . . . . . . . . . 
'. As shown in Figure 10, when the: piston moves 
upwardly, the lower... or movable valve section 63 
moves down to rest on the head.63 of a stud 62 
leaving a space between the elements whereby 
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the oil will flow downwardly through the upper 
ports 6 between the plates and downwardly 
through the ports 86 in the lower element. A 
circular grove 6 is provided in the top or abut 
ting surface of the lower or valve element 63 on 
the same radius as the arrangement of ports in 
the upper element, whereby the oil at all times 
can enter this groove and pass out the sides of 
the piston through lubricating passageways 68 
extending radially for lubricating the walls of the 
cylinder and the piston to insure efficient opera 
tion of the pistons and Working of the valves. 

It will be apparent that as a particular piston 
moves downwardly its contained valve structure 
will be closed by back pressure against the lower 
piston or valve section 63, whereas the lower 
valve 54 in the cylinder will open, the piston 
then forcing oil past the lower valve and into the 
lower ends of the elevating cylinders by way of 
the passageway 34 extending to both cylinders 
20 of the lift. At this time the other piston 
moves upwardly for opening its contained valve 
permitting oil to flow between the piston and the 
coordinating valve 54 which is closed at the time. 
The outer piston is moved downwardly by foot 

pressure, at which time the spring 49 operating 
the other piston is compressed by upward move 
ment of the piston and a piston Operating pres 
sure or force built up for operating this piston 
when the operator relieves pressure on the 
treadle. This, as stated before, insures a Smooth 
continuous pumping of oil to the elevating cyl 
inders for raising the chair without perceptible 
jerk. 
For the purpose of connecting the lower ends 

of the pump cylinders to the lower ends of the 
hydraulic lift cylinders, these respective cylin 
diers of each device are connected by interSecting 
cross passageways 69, 79. 
As shown in Figure 12, there are three positions 

of importance for the treadle. When the treadle 
is fully elevated such as Will occur. When the Oper 
ator takes his foot off the treadle due to the ac 
tion of the heavy spring 49 under compression 
acting on one of the pistons, the Walking beam 
is swung and engages or Wedges the stop. ScreWS 
42 thereof against the elevating plungers at an 
angle. This action either independently or in 
conjunction with the closed position of both of 
the control valves 54 preventing the return of oil 
from the lift cylinders to the reservoir, locks and 
maintains the chair in established elevated posi 
tion. 

For further elevation, the operator then de 
presses the treadle into an intermediate zone 
or range of movement, indicated in dot and dash 
lines at , where reciprocation of the treadle 
within this limited intermediate range as induced 
by combined foot operation and Spring Operation 
will accomplish further elevation of the chair, 
this intermediate range including any of the Sec 
ond general positions for the treadle. When it is 
desired to permit the descent of the chair, the 
treadle is fully depressed into the dot and dash 
position 72 shown in Figure 12, at which time the 
downwardly moved outer piston 5 contacts the 
fioW control valve 54 as shown in Figure 2 through 
the medium of the depending stud 62 as shown in 
Figure 2. This permits the flow of oil from the 

lower ends of the elevating cylinders back into 
the pump at: a rate of flow resulting in a slow 
comfortable descent of the chair. . . . . . 
In order to limit the elevation. Of the chair 

and elevating pistons, a cross groove. 73 is pro 
vided between the cylinders of the lift toward 
the tops thereof, which cross groove or connecting 
passageway intersects the connection between the 
cylinders forming the hydraulic pump reservoir. 
Therefore, when the hydraulic cylinders are filled 
with oil to the level of this passageway, the oil 
will then be by-passed back into the reservoir 
and an idle circulation will result. 

In order to limit lowering movement of the 
chair, springs 74, are provided, one in the lower 
end of each lift cylinder 20 resting on the closure 
plug 33 thereof. These springs lie normally ex 
panded in the cylinders and are contacted and 
compressed by the pistons as they reach lowest 
position. When the stop springs are compressed 
an amount in proportion to the weight on the 
lifting pistons they serve as full and positive 
stops. Yieldable limiting means are thus pro 
vided preventing any jar or abrupt stop as the 
chair comes down to its limit. 

0. 

15. 

20. 

25. 
By the present arrangement, the double piston 

pump, operated by combined foot pressure and 
spring pressure, and the elevating pistons and 
cylinders are all contained in the cylindrical ele 
ment or casing forming the main or body por 
tion 22 of the hydraulic device. The elevation 
of the chair is uniform and steady with a total 
elimination of the jerks or interruptions to up 
ward travel as would be caused by interruption 

: in the pumping of oil to the hydraulic pistons. 
The spring compels the completion of a given 
cycle of operation. 

Having described the invention, I desire to be 
limited only by the following claims: 

1. In a hydraulic lift for professional furniture, 
a pedestal, a rotatably mounted body for said lift 
having a main cylindrical portion depending into 
the pedestal, a pair of hydraulically operated pis 
tons mounted for elevation as a unit in Said main 
element, a pair of pumping pistons mounted in 
said rotatably mounted body with the common 
plane of their axes disposed at right angles to the 
commonplane of the axes of the hydraulically op 
erated pistons, leverage means for alternately 
operating said pumping pistons, Said rotatably so 
mounted body including a passageway from the 
pumping cylinders to the hydraulic lifting piston 
cylinders, and valves for controlling the flow of 
fluid under the action of the pump. 

2. In a hydraulic lift for professional furniture, 
a pedestal, a cylinder element mounted for rota 

...tion on said pedestal, a lifting piston mounted 
for vertical reciprocation in a cylinder of said 
cylinder element, a piston pump mounted in said 
cylinder element and adapted to pump fluid to 
the base of said lifting piston, a fulcrumed pump 
piston operating lever, means for Operating Said 
pump operating lever, and an element mounted 
in said pump operating lever and disposed for 
engagement with the elevating piston when the 
pump operating lever is in a predetermined posi 
tion, said element exerting a lateral wedging ac 
tion on the elevating piston for locking the same 
in position of elevation. 

3. In a hydraulic lift for professional funiture, 
a base element, a cylinder element mounted on 
said base, a hydraulic lift piston mounted for re 
ciprocation in said cylinder element, a double 
piston pump for pumping fluid to the base of 
said lifting, piston, a fulcrumed lever mounted 
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4 1,999,848 
said fulcrumed lever adapted to engage the elevat 
ing piston at an angle, said engagement induced by 
the spring action on effective stroke of the spring 
urged piston for wedging the elevating piston in 
its guide and locking the same in position of ele 
vation. - 

on said cylinder element and having its respective 
ends connected to the respective upper ends of the 
pump pistons, physical means for SWinging the 
lever in One direction for effective stroke of One 

5 pump piston, Spring means compressed by said 
effective movement of said first piston and opera 
tive to move the other piston for effective stroke, ELMER. F. RIES. 
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