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UNITED STATES PATENT of FICE 
IEENRY E. WEBER, OF CANTON, CHEO, ASSIGNOR TO THE WEBER DENTAL (ViANUFACTUR 

. NTG cOAIPANY, OF CANTON, O-LEO, A CoRPoRATION OF or Io 
DENTAL CHAIR ELEVATOR 

Application filed November 3, 1928, serial No. 316,969. 
The invention relates to elevators for rais 

ing and lowering the seat and attached parts 
of a dental chair. . . . 

Elevators for this purpose as heretofore 
constructed have included chain lifts and fluid 
dynamic jack lifts. . 

it is essential that a dental chair elevator 
be maintained constantly in the desired ele 
vated position, without being lowered gradu 
aily or by jerks, due to the weight of the 
patient seated on the chair. 

It has heretofore been found practically 
impossible to construct dental chair elevators, 
which would not lower gradually or by jerks 
from any particular elevated position, there 
by necessitating frequent reelevations of the 
S80. . . . 
Accordingly the principal objects of the 

present improvements include the provision 
of an improved dental chair elevator adapt 
ed for positively and continuously main 
taining the chair seat and attached parts at 
any desired position of elevation. 

Further objects of the improvements in 
clude the provision of an elevator operated 
solely by an improved fluid dynamic jack, 
without requiring any chain lifts in conjunc 
tion therewith. ?. ???? 

Further objects of the improvements in 
clude the provision of a simplified and more 
compact arrangement of the various parts 
of the elevator, and improvements in the 
detail construction and operation of the va 
rious parts. . . . . . . - 

These and ancillary objects are attained in 
the present invention, a preferred embodi 
ment of which is hereinafter set forth in de 
tail, and is illustrated in the accompanying 
drawings forming part hereof, in which 

Figure 1 is a longitudinal sectional view 
of a preferred embodiment of the improved 
dental chair elevator hereof, as on line. 1-1, 
Fig. 2; , - 

Fig. 2, a transverse sectional view there 
of as on line 2-2, Fig. 1; 

Fig. 3, an enlarged fragmentary Sectional 
view ás on line 3-3, Fig. 2, illustra?ing the 
improved outlet duct for the fluid dynamic 
jack for the elevator; . . . . . . . 

Fig. 4, an enlarged fragmentary sectional 

view as on line 4-4, Fig. 1, illustrating the 
Jnaeais for adjustably locking the chair seat 
at any desired position of rotation about its 
vertical axis; . . . . 

Fig. 5, an enlarged fragmentary view simi 
lar to Fig. 1, distant parts being removed, 
and portions being broken away for more 
clearly illustrating the detail construction 
of the improved relief valve for the fluid 
dynamic jack, and its arrangement with re 
spect to other parts of the elevator; 

Fig. 6, a transverse sectional view there 
of as on line 6-6. Fig. 5; 

Fig. 7, another transverse sectional view 
thereof as on line 7-7, Fig. 5; and 

Fig. 8, a fragmentary sectional view of 
the elevator as on line 8-8, Fig. 2, illustrat 
ing one of the yielding stops between two of 
the elevators, sections. 

Similar numerals refer to similar parts 
throughout the several views. 
The improved dental chair elevator in 

dicated generally at 10, includes a base 11 
which is preferably in the form of an up 
Wardly opening cup-shaped reservoir 12 hav 
ing a base fange 13 extending outwardly 
from its lower end. 
A lower tubular elevator housing section 

14 is mounted for rotation about its vertical 
axis in the cup reservoir. Upper and lower 
cylindric bearing abutments are provided at 
15 and 16, respectively, between the outer sur 
face of the lower tubular housing section 14 
and the inner surface of the tubular side wall 
17 of the cup reservoir 12, and thrust bear 
ing abutment is provided at 18 between the 
lower end of the housing section 14 and the 
upper surface of the bottom wall 19 of the 
cup reservoir. - 
As will hereinafter be set forth in detail, 

the lower tubular housing section 14, encloses 
the operating mechanism of the elevator, and 
provides a support for all the control levers 
and pedals, so that the chair seat and other 
usual parts attached thereto, indicated frag 
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mentarily at 20, and which are supported 
through parts hereinafter to be described in 
detail from the lower tubular housing section 
14, are freely rotatable about the vertical axis 
of the elevator, to any desired position with 10. 
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relation to the stationary supporting base 11 
which rests upon the floor. 

Preferably vertically coaxial with the low 
er tubular housing section 14, an improved 
fluid dynamic jack indicated generally at 21 
is mounted within the housing section 14 for 
rotation there with. 
The jack 21 includes a housing and mount 

ing base indicated generally at 22, and the 
base 22 includes a hub 23 from which radiate 
preferably in opposite directions, an inlet 
arm 24 having formed therein and mounting 
the several parts of the fluid inlet means, and 
an outlet arm 25 having formed therein and 
mounting the various parts of the fluid outlet 
means, as will be hereinafter set forth in de 
tail. - 

The hub 23 has an upwardly opening cup 
recess 26 formed therein, and the upper end 
of the cup recess is internally threaded to re 
ceive and secure the externally threaded low 
er end of a lower jack cylinder 27. The 
jack cylinder 27 and the lower housing sec 
tion 14 are vertically coaxial. 
A tubular lower piston 28 is slidably 

mounted for being raised and lowered in the 
lower jack cylinder 27, and is externally 
threaded at its upper end for carrying an in 
ternally threaded collar 29. 
The collar 29 is externally threaded, and 

has screwed thereon the upper internally 
threaded end of a middle elevator housing 
section suspending tube 30, the lower end of 
which is secured to a middle elevator housing 
section supporting bracket, indicated gen 
erally at 31. 
The bracket 31 includes a central hub 32 

from which radiate a plurality of supporting 
arms 33 upon the outer end of each of which 
is supported a lug 34 extending inwardly 
from a middle elevator tubular housing sec 
tion 35. w 

The upper end of the lower elevator hous 
ing section 14 is preferably provided with an 
inwardly extending flange 36 through which 
the middle elevator housing section 35 is 
raised and lowered. - 

Radial movement with respect to each 
other of the middle and lower housing sec 
tions 35 and 14 is prevented by providing one 
or more vertically extending guide slots 37 
in the one, in each of which slots is arranged 
to vertically slide a guide key 38 extending 
from the other. 
The inner surface of the tubular lower pis 

ton 28 forms a cylinder in which is arranged 

- ?? 

to be slidably raised and lowered by the op 
eration of the jack, an upper piston 39, of 
improved construction and arrangement as 
will be hereinafter set forth in detail, and 
which mounts at its upper end an upwardly 
extending upper elevator housing section 
supporting strut 40, upon the upper end of 
which is carried a seat and upper elevator 
housing mounting disk 41, the seat 20 being 
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provided with a suitable recess for fitting 
upon the upper surface of the disk 41, and 
the disk 41 being preferably provided with 
a downwardly extending tubular flange 42, 
which is externally threaded, and which is 
screwed in the internally threaded end of 
an upper elevator housing section 43. 
The upper end of the middle housing Sec 

tion 35 is provided with an inwardly direct 
ed peripheral flange 44, through which the 
upper housing section 43 is raised and low 
ered. 

Radial movement of the middle and upper 
housing sections with respect to each other 
is prevented by providing one or more ver 
tically extending guide slots 45 in the one, 
in each of which slots a guide key 46 extend 
ing from the other, is arranged to vertically 
slide. 

Yielding stop means for limiting the up 
ward and downward movement of the mid 
die housing section 35 with respect to the 
lower housing section 14, is provided by one 
or more rods 47 each vertically slidable in an 
aperture in a lug 48 extending out Wardly 
from the middle housing section 35, and each 
rod 47 extends above and below the upper 
and lower surfaces of the lug, and there are 
preferably removable upper and lower screw 
heads 49a, and 49b, respectively, on the upper 
and lower ends of each rod, and a compres 
sion spring 50 is interposed between each 
screw head and the opposite lug surface. 
The upper head 49a of each rod 4... yield. ingly impinges against the inwardly directed RCC 

flange 36 of the lower housing section 14, for 
yieldingly limiting the upward movement of 
the middle housing section. 
The lower head 49b yieldingly impinges 

against a stop pin 51 extending inwardly , 
from the inner surface of the lower housing 
section 14, for yieldingly limiting the down 
ward movement of the middle housing sec 
tion 35. 

Similarly, yielding stop means for limit 
ing the upward and downward movement of 
the upper housing section 43 with respect 
to the middle housing section 35, is provid 
ed by one or more rods 52 each vertically 
slidable in an aperture in a lug 53 extending 
outwardly from the upper housing section 
43, and each rod 52 extends above and below 
the upper and lower surfaces of the lug, and 
there are preferably removable upper and 
lower screw heads 54a, and 54b, respectively, 
on the upper and lower ends of each rod, 
and a compression spring 55 is interposed 
between each screw head and the opposite 
lug surface. 
The upper o 

ingly impinges against the inwardly direct 
ed flange 44 of the middle housing section 35, 
for yieldingly limiting the upward move 
ment of the upper housing section 43. 
The lower head 54b yieldingly impinges 

head 54a of each rod 52 yield- : 
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94 slidable over the continuing cylindric sur 
faces of the seat 93 and the plug 96, provide 
automatic means for taking up Wear on the 
lower circular end of the plug. 
A compression relief valve spring 97 is in 

terposed between the annular extremity of 
the strut end 83 and the opposite end of the 
shoulder 92, whereby the closure plug 96 is 
normally urged towards the upper surface 
of the socket bottom wall 91, for normally 
closing communication between the valve 
chamber 90, and a tubular aperture 98 
formed in the botton Wall 91. 
The aperture 9S provides a communica 

tion between the chamber 90, through an ori 
fice 99 of relatively small diameter, with the 
interior of the tubular lower piston 28, when 
the valve stem 87 is raised by upward fluid 
pressure which exceeds the downward pres 
sure of the spring 97 reacting against the 
strut end 83. 
The strength of the spring 97 is such as 

will prevent the relief valve from operating 
as aforesaid until the jack has been extended 
upwardly to its full height. 
After the jack has been extended upward 

ly to its full height the valve stem 87 is 
raised by continued fluid pressure, permit 
ting all the air and excess fluid to be exhaust 
ed from the interior of the jack cylinder 21 
and the interior of the tubular pistOn 28. 
In the jack outlet arm 25, is formed an in 

proved outlet duct 100, which includes an 
upwardly directed inner portion 100a, coin 
municating at 100b, at a substantial level 
above the lower end 1006 of the inner duct 
portion 100a, with a downwardly extending 
outer portion 100d. 
The lower end 1006 of the inner duct por 

tion 100a, communicates with a radially ex 
tending communicating duct 101, the inner 
end of which communicates with the interior 
of the jack cylinder 21. 
A removable apertured valve seat 102 is 

preferably provided in the duct 101 for co 
operation with a self-centering conical head 
103 on a valve stem 104, the head 103 being 
adapted for opening and closing a passage 
way between the outlet duct 100 and the in 
terior of the jack cylinder 21 by rotations in 
opposite directions of a valve screw 105 to 
which the stem 104 is secured, the valve 
screw 105 being mounted in an internally 
threaded extension of the duct. 101. 
A pinion 106 is secured to the screw 105 for 

rotating the same, and the pinion 106 is 
meshed with an upwardly extending rack 
107, which is carried at the lower end of a 
rack mounting rod 108, which extends up 
wardly through a suitable bearing aperture 
in a rack rod bearing lug 109 which extends 
inwardly from the tubular wall of the lower 
housing section, and the rack rod 109 is nor 
mally urged downwardly by a compression 
spring 110 interposed between a shoulder 111 
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at the upper end of the rack rod 109 and an 
adjustable screw plug 112 which is screwed 
in an internally threaded aperture 113 in the 
upper end of the lower housing Section 14. 
The screw 105 has threads of such inclina 

tion that when the rack rod 108 is pressed 
downwardly, the self-centering valve head 
103 will be advanced into its seat 102, clos 
ing the passageway between the interior of 
the pump cylinder 21 and the angled outlet 
duct 100. 
For lowering the jack, a lowering pedal 

Iever 114 is pivotally mounted on a pin 115 
secured in the lower housing section 14, and 
an inner valve opening crank 116 secured to 
the pedal lever 114 extends through an aper 
ture 117 into the interior of the housing Sec 
tion 14, where the upper face of the valve 
opening crank 116 abuts against a pin 118 
laterally extending from the rack rod 108. 

For adjustably locking the chair seat at 
any desired position of rotation about its ver 
tical axis, an eccentric 119 is secured at the 
lower end of a vertically extending counter 
shaft 120 which is journalled within the 
housing section 14, and which is connected 
at its upper end with a clamping lever 121 
which extends outwardly through an aper 
ture in the housing section 14. The eccentric 
119 preferably is rotatable by the clamping 
lever 121 in opposite directions to clamp or 
release a flexible strip 122 against an inner 
cylindric clamping surface 123 formed on 
the interior tubular portion of the tubular 
side wall 17 of the cup reservoir 12. 

In operating the improved dental chair 
elevator, constructed and arranged as afore 
said, fluid, preferably oil, is placed in the 
cup reservoir 12, preferably so that it fills 
the same to the level of the line A-A. 

Oscillation of the elevating pedal lever 64 
will then pump the fluid first into the interior 
of the jack cylinder 27 where it will imme 
diately elevate the lower piston 28, until the 
middle housing section 35 has been raised to 
its extreme height. 
The fluid will then be forced through the 

aperture 80 into the interior of the tubular 
lower piston 28, where the upper piston 39 
will be elevated until the upper housing sec 
tion 43 has been raised to its extreme height. 

Further oscillations of the pedal lever 64 
will only operate the relief valve closure plug 
96, as aforesaid, to pass the excess fluid out 
through the passageways formed by the outlet 
grooves 89 of the strut end S3 and the inner 
surfaces of the socket S2, from which pas 
sageways the excess fluid will drop back 
into the cup reservoir. 

Obviously any entrapped air will also be 
exhausted from the several cylinders. 
The chair seat 20 is positively maintained 

at its extreme height, or any intermediate 
position, if the oscillations of the pedal lever 
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64 are stopped before the jack has been ele 
vated to its extreme height. 

In order to lower the chair seat 20 all that 
is necessary is to push down on the lowering 
pedal lever 114 whereby the self-centering 
valve head 103 will be withdrawn from its 
seat 102, whereby the fiuid will pass out from 
the several cylinders through the communi 
cating duct. 101 and into the angled outlet 
duct 100 from which it will re-enter the cup 
reservoir 12. 
By forming the outlet duct, 100 with the 

upper end of the inner portion 100a, at a sub 
stantial level above the lower end thereof, 
and the communicating duct 101, fluid is al 
ways maintained within the lower cylinder 
27 to the level of the upper end of the duct 
portion 100a, and as aforesaid the pump cyl 
inder 57 is always charged with fluid, where 
Iby the jack will immediately start to elevate 
with the first downward pressure of the 
pedal lever 64. - 
The chair seat 20, as aforesaid, may be 

maintained at any desired position of rota 
tion about its vertical axis by operation of 
the champing lever 121. 

claim: 
1. Ajack for a dental chair elevator and the like, including a cylinde', a load Supporting 8. ? ? piston operatively mounted in 

t inder : ad ted { be elevated by the cylinder and adapted to be elevated by 
the introduction of fluid into the cylinder, 
means for introducing fluid into the cylindel', 
and the piston having a botton Wall and an 

: upper tubular portion forming a relief cham 
iber therein, a load carrying struit hªving a 
lower tubular portion supported within the 
tubular portion of the piston, an outlet pas 
sageway communicating between the chalm 
ber and fluid introducing means, the bottom 
wall of the piston having an inlet aperture 
formed therein, a closure member slidably 
mounted in the lower tubular portion of the 
strut for movement towards and from clos 
ing position across the inlet aperture, and 
yielding means normally maintaining the 
closuremember in closing position. 

ci 

2. A jack for a dental chair elevator and 
the like, including a cylinder, a load sup 
porting and lifting piston operatively 
mounted in the cylinder and adapted to be 
elevated by the introduction of fluid into the 
cylinder, means for introducing fluid into 
the cylinder, and the piston having a botton 
wall and an upper tubular portion forming 
a relief valve chamber therein, a load carry 
ing strut having a lower tubular portion 
supported within the tubular portion of the 
piston and forming a passageway iocated be 
tween the piston and the strut and communi 
cating between the valve chamber and the 
fluid introducing means, the bottom Wall of 
the piston having an inlet aperture formed 
therein, a closure member provided with a 
shoulder portion and slidably mounted in 

the lower tubular portion of the strut for 
movement toward and from closing posi 
tion across the inlet aperture, and spring 
means interposed between the shoulder por 
tion of the closure member and the strut for 
normally maintaining the closure member in 
clesing position. 

3. A jack for a dental chair elevator and 
the like, including a cylinder, a load sup 
porting 
mounted in the cylinder and adapted to be 
elevated by the introduction of fiuid into the 
cylinder, means for introducing fluid into 
the cylinder, and the piston having a bot 
tom wail and an upper' tubular portion form 
ing a relief waive chamber therein, a load 
carrying strat having at its lower portion 
tubular walls forming an inner chamber and 
supported within the tubular portion of the 
piston, the tubular walls of the strut form 
ing a passage-way located between the piston 
and the strut and communicating between 
the valve chamber and the fluid introducing 
lineans, the tubular wails of the strut being 
provided with apertures communicating be 
tween the strut inner chamber and the fluid 
introducing means, the bottom wall of the 
piston having an inlet aperture formed 
therein, a closure member provided with a 
shoulder portion and slidably mounted in 
the inher chamber of the strut for movement 
toward and from closing position across the 
ii) et aperture, and spring means interposed 
between the shoulder portion of the closure 
meinbei and the strut for normally main 
taining the closure member in closing po 
sition. - 

in testimony that claim the above, I 
have hereunto subscribed my name. 

HENRY E. WEBER. 
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