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SPECIFICATION forming part of Letters Patent No. 443,152, dated December 28, 1890.
» Application filed February 7,1890, Serial 1‘1:0. 339,694, (No model)

To all whom it may concerwn:

Be it known that I, ELT T. STARR, of the
city and county of Philadelphia, in the State
of Pennsylvania, have invented a certain new
and useful Improvement in Dental Chairs, of
which the following is a specification.

My invention relates to an improvement ap-
plicable to that class of chairs the frames or
bodies of which are capable of being adjusted
vertically and revolved horizontally; and my
object is to improve that particular type of
this class of chairs embodying a vertically-
movable plunger carrying the chair frame or
body, a mechanical lift for elevating the plun-
ger to raise the chair frame or body, means
for upholding said plunger at any point to
which it israised by the elevating mechanism,
and means which permit it, when desired, to
pass gradually and without shock from that
elevated point to a lower one.

In the accompanying drawings, which illus-
trate a suitable embodiment of my improve-
ment, Figure 1 is a view, partly in side eleva-
tion and partly in vertical section, on the line
11 of Fig. 2. Tig. 2 is a view, partly in plan
and partly in horizontal section, on the line
2 2 of Fig. 1. Fig. 3 is a view showing, partly
in section, the plunger-head and its packing.
Fig. 4 shows a horizontal section on the line
4 4 of Fig.5 of the plunger-carrying eylinder
and its valve, and Fig. 5 shows a vertical sec-
tion of the same on the line 5 5 of Fig. 4. Fig.
6 is a view similar to Fig. 5 with a slight modi-
fication, TFig. 7 is a vertical central section
of a modification of the fluid-carrying cham-
ber and means for retarding the descent of
the plunger.

A non-rotating pedestal or base A sustains
the rotary cylinder or main support B, within
which is detachably secured a hollow plunger-
carrying eylinder C. This c¢ylinder C ismain-
tained in position by a surrounding support a
near its lower end, within and forming part of

-the base A and by being screwed at its upper

end into a threaded collar D, rigid with the
main support or cylinder B and best formed
by casting it with this cylinder. The pedestal
or base is holiow and forms a chamber D, car-
rying liquid, preferably oil. Openingsinthe
support ¢ admnit air to the space above the oil

in this chamber. Theupper end of the main
support B is closed by a detachable cover-
plate b’, through a bearing-opening in which

-aplunger E passes. This plungeris vertically

adjustable, carries the chair frame or bady
T, adjustably attached thereto, and mowes

‘up and down in the hollow cylinder C, which

has no vertical movement.

The plunger-head C’ is packed in suitable
way to cause it to fit fluid-tight in its carry-
ing-cylinder. - The plunger may be clevated
by any suitable dévices. Asshown,the plun-
ger is provided with a rack e, engaged by a
pinion G, fixed on a shaft ¢, mounted in bear-
ingsin the mainsupport B. The pinion-shaft
is rotated by meansof acrank H. A ratchet-
wheel I, fast on the shaft g, is engaged by a
pivoteddetent-leverJ tohold the shaftagainst
rotation in one direction, when desired, and
thus uphold the plunger. The erank H.may

‘either be fast on the pinion-shaft or, as shown

and preferred, be connected thereto by means

of a clutch-coupling K of well-known con- .

struction. Bythisconstructiontheshaft may
be rotated intermittently or continuously.

At its lower end the hollow cylinder C in
which the plunger works terminates close to
the bottom of the liquid-echamber D, and is
provided with a head L, perforated to allow
of the passage of liguid in the chamber D into
the plunger-carrying cylinder and its return
from thecylinder to the chamber. The cylin-
der-head is provided with a valve M, and the
construection is such that when the plunger is
being elevated theliquid can enter sufficiently
freely to the cylinder to gnard against retard-
ing the rapid elevation of the plunger, and
so that when the plunger is being lowered the
flow of liguid from the cylinder C into the
chamber D as displaced by the plunger is
considerably retarded, thus letting the chair
frame down gradually and without shock.

In the construction shown in Figs. 1, 4,and
5 the cylinder-head L has a series of open-
ings I, and the loose valve M opens inwardly
and is provided with holes m much smaller
than the holes lin the ¢ylinder-head and over
or in line with them.

It will be seen that when the parts are in
the position in which they are represented in
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Fig. 1 and the plunger is to be elevated the
crank is turned to the right or worked up and
down asdesired, turning the pinion, which en-
gages the plunger-rack, thus starting the
plunger upward and lifting the valve by sue-
tion. The area of the communicating way
between the eylinder and liquid-chamber
formed by the series of openings in the cylin-
der-head is ample to insure the flow of the
liquid into the eylinder fast enough to permit
the plunger torise freely. When the plunger
is raised high enough to elevate the chair to
the desired extent, the detent-lever maintaing
the parts in their adjusted positions. To
gradually lower the plunger it is only nec-
essary to trip the detent-lever and leave the
ratchet-wheel, pinion, and shaft free to turn.
The pressure of the plunger and weight
sustained by it upon the liquid in the plun-
ger-carrying cylinder closes the valve, thus
allowing the liquid in this cylinder to be
displaced only by the now greatly-reduced
communicating way, amounting only to the
combined areas of the holes 72 in the valve.
The number of openings constituting the
communicating way between the liguid-cham-
ber and the plunger-carrying eylinder may be
varied as desired, and instead of perforating
the valve the constantly-unobstructed open-
ingsm of the communicating way between the
cylinder and liquid-chamber may be formed
in the eylinder-head, as shown in Fig. 6.
Among the various modifications which may
be made in my improvements is that illus-
trated in Fig. 7, where the liquid-chamber and
the plunger-carrying cylinder are arranged
side by side and connected by a pipe N, pro-
vided with a diaphragm n, constituting a seat
for a loose valve O, opening toward the plun-
ger-carryingeylinder. Anopeningpinthedia-
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phragm considerably smaller than the valve-
seat opening serves to maintain constant
communication between the liguid-chamber
and the plunger-carrying eylinder. 1ith
this modification, instead of the before-de-
sctibed liquid-chamber and valve arrange-
ment, it will readily be understood that as-
cent of the plunger opens the valve and al-
lows a sufficient flow of the liquid from the
chamber to the eylinder, while downward
movement of the plunger causes the valve to
close and restricts the communicating way be-
tween the chamberand eylinderto the opening
D, thus preventing too rapid descent of the
plunger.

I claim as iny invention—

The combination, substantially as set forth,
of the liguid-carrying chamber, the plunger-
carrying eylinder, between which and the lig-
uid-carrying chamber there is constant com-
munication, the plunger movable up and
down in its eylinder with its head closely fit-
ting in the cylinder above the liquid therein,
the plunger-clevating devices, the plunger-
upholding devices, and the valve for vary-
ing the flow of the liquid between the liquid-
carrying chamber and the plunger-carrying
cylinder beneath the plunger-head, whereby
movement of the plunger when released by
its upholding mechanism is automatically
retarded throughout its descent by gradual
displacement of the liquid beneath the plun-
ger-head and its passage into the liquid-car-
rying chamber.

In testimony whereof T have hereunto sub-
seribed my name.

ELT T. STARR.

Witnesses;

CHARLES IF. ZIEGLER,
J. I. PEYTON.
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