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UNITED ST A’E‘E
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PATENT OFFICE

EENRY E. WEBER, GT‘ CANTOI\T OHIO, ASSIGNOR TO THE WEBER DENTAL MANUFACTUR-

ING COMPANY, OF CAN‘"‘ON 0O

HIO, A CORPORATION OF OIIO

DENTAL C iA*R E-JEVATOR

Application ﬂled l‘aoYembc:L

The inve 1’mon relates to elev aturs for rais-
ing and lowering the seat and attached parts
of n dental chair.

Tisvators for this pvmose as heretofore

dynamic jack lifts.

Tt is essential that a dental chair elevator
be.maintained constantly in the ‘desired ele-

rated position, without being lowered gradu-
ally or by jerks, due to the weight of the
‘)dtlell* seated on the chair.

It has herctofore been found practically
impossible to construct dental chair elevators,
which would net lower gradually or by jerks
from any particular elevated position, there-
by necessitating flequent Te elevatlons of the
same.

Accordingly the principal objects of the
present unprovunents inciude the pfOVISLO‘l
of an improved- dental chair elevator adapt-

! for positively and continuously main-
tammn 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 - dynamlc jack,
without requiring any chain htts in 001131111c—
tion therewith.

Further objects of the improvements in-

o clude the provision of a simplified and more

compact arrangement of the various parts
of. the elwatm, -and.-improvenients in the
détail construction. zmd operation of the va-
rious parts.

These and ancﬂlar‘/ ob1ects are attained in
the present invention, a preferred embodi-
ment of which is hereinafter set forth in de-
tail, and is illustrated in the accompfmymfr
drawings. forming part heéreof, in which

ldlmue 1is a l(}ncltufhnﬂ snctlon al view
oi a preferred embodiment of the 1 improved

tal chair elevator hereof, as-on line 1-1,
Flg gj : :

Fig. 2, a transverse necfional view, there-

of s on line 2—2, Figi 1; - ,
- Fig. 8, an enhrfr ad fm"mehta ry sectional
view 4s on line 3--3, Fig. 2, illusérating the
nnpl oved. outlet duct for the =1u!d dynamlc
jack for the elevator;

Fig. 4, an enlarg Oed fy

ragm '1’@

1; secbmﬂ q]

3 1928 Serial No. 318,969.

view as on line 4—4, Fig. 1, illustrating the
means for adjustably locking the chair seat
at any desired position of rotation about its
vertical axi

Fig.5,an enhrrfed fragmentary view simi-
lar to Fig. 1, distant parts being removed,
and’ portions being: broken away for more
uearhr illustrating the detail construction
of the improved 1'elie_f valve for the fluid
dynamic jad\ and its arrangement with re-
spect to other parts of the ele vator;

Hig. 6, a transverse sectional view there-
of as on line 6—8, Fig. b;

Fig. 7, a another transverse sectional view
thereot as on line 7—7, Fig. 5; and

I, 8; a frwmentary Sectional view of
the elevator as: on line 8—38, Fig. 2, illustrat-
ing one of the yielding s’cops between two of
the el levators 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 flange 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 1espect1ve1y 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
uppersurface of the bottom wall 19 of the
CUp Teservoir.

As will hereinafter be set forth in detail,
the lower tubular housing section 14, encloses
the operating mechanism of the elevator and
'prowdes a support for all the control lev“rs
and pedals, so that the chair seat and other
usual parts attached thereto, indicated frag-
mentarily at 20, and which are suppmted
through parts herennfter to be described -in
detail from the Tower tubular housing section
14, are freely rotatable ahout the vertical axis
.Qf -elevator, to any desired posmon with
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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 therewith.

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 se;ured 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. :

The upper end of the lower elevator hous-
ing section 14 is preferably provided with an
inwardly extending flange 86 through which
the middle elevator housing section 35 is
raised and lowered. o

Radial movement with respect to each
other of the middle and lower housing sec-
tions 85 and 14 is prevented by providing one

‘or more vertically extending guide slots 37

inthe 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 389, 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 85 is provided with an inwardly direct-
ed peripheral flange 44, through which the
upper housing section 43 is ralsed 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-
dle housing section 35 with respect to the
lower housing section 14, is provided by one
or more rods 47 each vertically slidable 1n an
aperture in a lug 48 extending outwardly
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 49¢ and 495, 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 49¢ of each rod 47 yield-

ingly impinges against the inwardly directed ot

flange 36 of the lower housing section 14, for
yieldingly limiting the upward movement of
the middle housing section.

The lower head 495 yieldingly impinges

against. a stop pin 51 extending inwardly .oz

from the inner surface of the lower housing
section 14, for yieldingly limiting the down-
ward movement of the middle housing sec-
tion 85.

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 545, 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 head 54a of each rod 52 yield- ?

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 540 yieldingly impinges
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ag unua 2 stop pin 56 exten ding inwardly
f v the inner surface of the middle hous-
ng soc‘cio'n 85, for jleidmO’y limiting Lh
downwaw me chnr ot the upper-housi

section 43. ' v

At the outer end of the ]aclx inlet arm 24,
‘a pump cylinder 57 is mom ted, and a pump
piston 58 is arranged to be Iecrp’ ocated in
the pump cylinder 57 by oscillation of 2
pump ‘actuating crank 80 pivotaily mounted
on horizental stub shaft 61 shich is se-

cured in a bracket 62 extending outwardly
from the lower housing section 14.

The crank 60. extends from the 61
through an aputhre 63 i1ifo the 1}1561&01' of
the Tower housing seetit )n 14, and on the out-
side of the hOubll]O sec

@

OQ

o ft

ph(

tion 14 and connected

“with the crank 60, an elevating pedal lever

64 is provided. )

A p ston rod 65 ex Lends vertically. up-
wardly from the piston 58 through a bear-
‘Ing averture in a piston rod bearing lug
66 extenrhnrr mwardly from the tubular wa 11
of the lower housing section, and a com-
'pe,u ating connccu\m Detween the pumn actu-
ating crank 60 and the phmp piston roid
65 is pzovﬂed bv a stub hink 67 rm'matw
secured abt one e;ld by a pivet pin 48 to the
piston rod 65. The stub link extends up-
wardly from the pr()u pfl 68 and has 1its
o ina down-
m} ned in the
Quter nd of the pump Lumg, crank 60.

The upper, end of the plS on rod 65 has

S

i
acty

. screwed thereon a gleeve 70 upon the upper

end of which is provided a shoulder 71, and

15

~
‘o

ul:)per face of &

a compression §pring 7215 inter posod het Ween
the Tower * £l

;
ol ce

OL the shoulder 71 .and the
e Jug 66, tlﬁoieby normally
urging the mston rod and attached pisten
upwar dly. One or more compression spr ings
(u may be interposed b(nvme*n the upper face
of the ¢ Cauahno erank 60 and the lower face
of the lug 66 for abgorbing the shocks of the
upward movements of +ho crank 60,

_An inlet duct 75 provides a communica-
tion between the cup. reservoir 12 and the

'mg ricr of thn pump eylinder 57.

- A check valve 76 is provided in the inlet
duct and permits oil or other fluid medium %o
pass from the regervoir into the pump eylin-
der but
from; ‘md the action of the spring T2 as ¢ dfore—
said is such as to normally maintain the pis-
ton 58 in its uppermost position, thereby
keeping a charge of fluid always 1nthe prmp
C yhnder :

The- irterior of the pump eylinder 517 1s
connected with the interior of the lower jack
eylinder 27 by a communicating duet 77
formed in the irdet arm 24, and a check valve
78 is provided in the commumcafumﬂ duct 77
and permits the passage of fluid fIOIh the

pump cylinder to the j ack cylinder, but pre-

vents reverse movement thereot,

)“e"enus 1'6\7 ree movement ‘there-

At the lower end of the tubular lower pis-
ton 28, a piston plug 79 is secured, and has
formed therein an aperture 80 of relatively

small diameter which provides a communi-
-cation between the interior of the jack cylin-

der 21 and the interior .of the tubular lower
piston 28.

As aforesaid an upper p1s*on 39 is slidably
mounted in the tubular lower piston 28, and

mounts at its upper -end, as will now be set

forth ‘in- detail, the upper housnw sectlon
supporting strut 40,

In the mounting for the supportmor strut
40 is embodied an improved relief valve 81
for the jack.

The upper piston 39 hqs formed thel ein an
upwardly opening elongated cylindric socket
82, and the lower end 83 of the strut 40 is re-
duced in diameter, and between the end por-
tion 83 of reduced diameter and the main
body portion, an outwardly extending shoul-
der 84 is fo*’med on the strut. -

The reduced end 83 of the strut 40 extends
into the upwardly opening cup socket 82,

and the shoulder 84 on the strut 40 is seaLe(l

on the.outerend 850f the socket..

T he lower end 83 of the strut 40 has fonned
therein a velief valve bore 86, and the upper
end of a relief valve stem 8( is arranged to

slide upwardly and downwardly in the bore -

86.

‘Above the upper e‘(tremlty of the stem 87,
one or more laterally extending apertures 88
in the strut 40 provide outlets From the bore
386, so that any fluid Whlcn may be trapped
between the extremity of the stem 87 and the
inner end of the bore, may escape through the

Vomleic 88.

Lonmtudmaﬂy extending oude" Orooves

'89 are provided in the outer surface of the
strut end 83 and ‘extend upW‘udly into the

main body of the strut for forming with the
inner surface of the socket 82, outlet passages
for flutd which is muoduced into the relief
valve chamber 90, which is formed by the

inner tubular surface of the socket, the upper

gurface of the socket bottom wall 91, and the
lower annular extremity of the strut end 83.
The valve stem 87 extends from the strut

end 83 towards the socket bottom wall 91,

and a shoulder 92 is formed thbleon adja-
cent the lower end thereof
Below the shoulder 92, the stem 87 is pro-

v;ded with an enlaroe@ shdmo cylindric seat.
93 for a sleeve 94 which is pref_erably provid-

ed with hexagonal outer surfaces which form
fluid passageways 95 between the outer piane
surfaces thereof and the inner tubular sur-
face-of the sockset 82.

A valve closure plug 96 preferably of ﬁbre,

Jeather, or the like, is fitted in‘the lower.end of

the sleeve 94 between the lower circular ex-

‘tremlty of the cylindric seat 93 and the upper

surface of‘the socket bottomn wall 91; and the

“closure plug 96, the sent 93, and the._slggyg
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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
tformed in the bottom wall 91.

The aperture 98 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 raiged 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 trom the interior of the jack cylinder 21
and the interior of the tubular piston 28.

In the jack outlet arm 25, is formed an im-
proved outlet duct 100, which includes an
upwardly directed inner portion 100 com-
municating at 1000, at a substantial level
above the lower end 100¢ of the inner duct
portion 100, with a downwardly extending
outer portion 1004.

The lower end 100¢ of the inner duct por-
tion 100¢ 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 10§ 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 not-

£5

mally urged downwardly by a compression
spring 110 interposed between a shoulder 111

1,814,874

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
108 will be advanced into its seat 102, clos-
ing the passageway between the interior of
the pump cylinder 21 and the angled outlet
duet 100.

For lowering the jack, a lowering pedal
lever 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 sectien 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 imine-
diately elevate the lower piston 28, until the
middle housing section 85 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 theoutlet
grooves 89 of the strut end 83 and the inner
surfaces of the socket 82, 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 108 will be withdrawn from its
seat 102, whereby the fluid 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-
gtantial level above the lower end thereof,
and the communicating duet 101, fluid is al-
ways maintained within the lewer cyiinder
97 to the level of the upper end of the duct
portion 100e, and as aforesaid the pump cyl-
inder 57 is always charged with fuid, where-
by 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 clamping lever 121,

T claim:

1. A jack for a dental chair elevator and the
like, including a cylinder, a load supporéing
and lifting piston operatively mounted in
the cylinder and adapted to be elevated by
the intreduction of fluid into the cylinder,
means for introducing finid into the cylinder,
and the piston having a bottom wall and an

1 upper tubular portion forming a relief cham-

ber therein, a load carrying strut having a
lower tubular portion supported within the
tubular portion of the piston, an outlet pas-
sageway communicating between the cham-
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

closure member in closing position.

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 eylinder, and the piston having a bottom
wall ‘and an upper tubular portion forming
a relief valve chamber therein, a load earry-
ing strut having a lower tubular portion
supported within the tubular portion of the
piston and forming a passageway located 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 betiveen the shoulder por-
tion of the closure member and the strut for
normally maintaining the closure member in
closing position.

3. 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 bot-
tom wall and an upper tubular portion form-
ing a velief walve chamber therein, a load
carrying sbrut 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-
g a passage-way located between the piston
and the strut and communicating between
the valve chamber and the fluid introducing
the tubular walls of the strut being

niroducing mesans, the bottom wall of the
biston having an inlet aperture formed
therein, a closure member provided with a
shoulder portion and slidably mounted in
inner chamber of the strut for movement
:oward and from closing position across the
inlet aperture, and spring means interposed
betwesn the shoulder portion of the closure
and the strut for normally main-
the closure member in closing po-

er
taining
sition.
In testimony that I claim the above, I
have hereunto subscribed my name. ‘

HENRY E. WEBER.
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