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SPECIFICATION forming part of Letters Patent No. 490,516, dated January 24, 1893.
Application filed Febrnary 14,1890, Serial No, 340,402, (No model.)

To all whony it may concern:

Be it known that I, ELI 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,
as hereinafter claimed, applicable to dental
chairs of the class in which the chair frames
or bodies are carried by and vertically adjust-
able upon tilting standards rocking about
jointed connections with bases or pedestals;
and my invention particularly relates to that
type of this class of chairs represented in
United States Letters Patent No. 369,295,
granted to James B. Morrison, dated August
30, 1887. ‘

My object is to provide efficient, antomati-
cally acting, and economic means, whereby,
in rearwardly inclining or tilting the chair
frame or body, the movements imparted to it
are gradual, thusavoiding shocks and strains.

The accompanying drawings show my im-
provement as applied to a chair such as that
shown in the before-mentioned patent No.
369,295, and in some respects similar to that
represented in reissued Letters Patent of the
United States, No. 7,687, granted to James B.
Morrison, May 15,1877,

In the drawings, Figure 1 is a view in per-
spective, and Fig.2 a rear elevation of a com-
plete chair embodying my improvement.
Fig. 3is a view, on an enlarged scale, partly

" in plan and partly in horizontal section on the
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line 3, 8, of Fig.2, with portions broken away,
showing in part means for locking the chair
frame in the position to which it may be in-
clined,and forretarding, or rendering gradual
its descent; Fig. 4 is a view partly in side
elevation, and partly in vertical section on
the lines 4 of Figs. 2 and 3, showing particu-
larly the mechanism for retarding or render-
ing gradual the backward tilting movement
of the chair frame; Fig. 5 a horizontal sec-
tion, on a still larger scale, on the line 5 of
Fig. 4; Fig. 6 a transverse section on the line
6 of Fig. 5; and Fig. 7 a similar section on
the line 7 of Fig. 5. Fig. 8 shows, detached,

one of the loose disks of the clamping mech-

A’

anism for locking the chairstandards against 50

tilting movement.

The base for supporting the chair consists
of two side frames A A, each having two legs
or feet. These frameés project upwardly be-
tween their feet and are connected at or near
their tops by a rod A’ by which they are al-
lowed a pivotal or rocking movement inde-
pendently of each otherin order that the base
may be self-adjusting to rest properly upon
an irregular floor. Below their jointed con-
nection the side frames of the base are each
provided with a curved slotted bar or cross-
piece a¢ connecting their legs. The slots of
the cross-pieces are curved in the arc of a cir-
cle of which the pivot bolt A’ is the center.

Upwardly projecting parallel side stand-
ards or supporting bars B B are suitably con-
nected with each other by two cross-bars one
of which, B’, connects them at their lower
ends, while the other (not shown) connects
them at a point above the pivot bolt A’
Near their lower ends the standards are
jointed to a rock shaft C, at opposite sides of
and outside of the base. Thisrock shaft pro-
jects through the slots of the cross-bars a of
the base. Near the ends of the rock shaft
are loosely mounted friction plates or disks b
b with their outer surfaces bearing against
the respectively adjacent sides of the base,
and having inclined or cam-like inner sur-
faces. Inside of these friction disks and upon
the rock shaft, are collars or fixed disks b’ 0’
with their outer surfacesinclined or cam-like,
and arranged to bear against the adjacent or
inner surfaces of the loose disks b b. Each
of the loose disks is provided with a projec-
tion &? upon its outer surface for entering the
slots in the cross-pieces aaof the base, where-
by turning movement of the loose disks is
prevented. It will be seen that by turning
the rock shaft in the proper direction the
friction disks may be forced outwardly against
the sides of the base to firmly clamp the rock
shaft against movement along the slots of the
base cross pieces and thus lock the standards
B against tilting movement about their pivot
By turning the rock shaft in the oppo-
gite direction the standards are left free to be
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tilted about their pivot to the extent desired,
the rock shaft sliding along the base slots
during this adjustment. The rock shaft is
provided with a two-armed crank or treadle-
like attachment ¢ by means of which it can
be turned in either direction by the foot of
the operator, pressure by the toe moving it
one way and pressure by the heel turning it
in the opposite direction. The chair frame
or body D is carried by the standards B B,
and partakes of the tilting movement of these
standards so that it may be inclined to any
desired extent. Side bars D’ D’ of the chair
frame are provided with ribs which enter
grooves d d in the standards to adapt the
chair frame to be adjusted vertically by the
sliding of its side bars along the standards.
Pinions E E fast on a shaft E’ turning in
bearings in the chair frame bars, and engag-
ing with racks e ¢ of the supporting stand-
ards are rotated by means of a crank F at-
tached to their shaft and thus serve to ele-
vate the chair frame. A pawl f, pivoted to
the chair frame, is adapted to engage with a
ratchet wheel F’, fast on the pinion shaft,
and thus serve to hold the chair frame in its
adjusted position by preventing reverse rota-
tion of the pinions when the crank F is re-
leased.

In the operation of the well known “Mor-
rison ” chair patented as hereinbefore recited
and to which the above description appiies,
in lowering the chair frameorbody the ecrank
of theelevating mechanism is held by the op-
erator and its speed of revolution controlled,
after tripping the pawl of the upholding or
locking mechanism, to prevent too rapid de-
scent of the chair frame and guard against
its movement being too suddenly arrested
upon reaching its lowermost position. In in-
clining the chair frame or body rearwardly,
after releasing the clamping mechanism by
which the chair frame is maintained in its in-
clined position, a considerable portion of the
weight of the chair frame and the patient oc-
cupying the chairis thrown upon the operator
who has to exert sufficient force to sustain
this weight in adjusting the inclination of the
chair preparatory to again clamping it. The
greater the elevation of the chair frame and
the more it is inclined backward the greater
the strain upon the operator when the chair
supporting standards are left free totiltabout
their pivot.

Suitable fluid retarding mechanism to ren-
der gradual the descent of the chair frame is
provided, the lignid reservoir G of which is
mounted rigidly upon a lateral extension G’
of the cross-bar B’ of the supporting stand-
ards, while the piston or plunger I, thelower
end or head of which reciprocates in the res-
ervoir, is rigidly connected at its upper end
with the cross piece I of the chair frame.
This retarding mechanism per se is substan-
tially the same as thatshown in United States
Letters Patent No. 413,156, dated October 15,
1889.

i the two sections of the head.
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To yieldingly check or retard the backward
tilting movement of the chair frame, a fluid
reservoir L adapted to contain oil or other
liquid, but by preference, and as in this in-
stance, adapted for operation with air, has
jointed connection at its outer end with the
base by way of the projection or bracket M,
a pivot m serving to make the jointed con-
nection between the reservoir and base. A
piston N adapted to reciprocate in the fAluid
reservoir has jointed connection at its outer
end with the pivoted supporting standards
by way of an upwardly projecting bracket O
of the cross-bar B’, to which the piston is con-
nected by the pivotn. A centrally openscrew
cap I’ closes the inner end of the reservoir
and serves as a bearing for the piston. The
piston head Q is suitably packed and is
perforated and provided with a valve R
adapted to seat upon the end of the piston
head. Thedetailsof construction as shown in
Figs. 5, 6, and 7, are as follows:—The pis-
ton rod and piston head are tubular and the
head is sectional. A centrally perforated
threaded coupling plug Q' serves to connect
the head to the piston. Theouter face of the
inner section ¢ of the piston head has an an-
nular groove 7 formed in it, from which a se-
ries of openings s extend to the inner face of
this section. The outer section T of the head
has a series of openings ¢ passing through it
from its outer to its inner face. DBoth sec-
tions of the tubular piston head are internally
threaded to engage with the coupling plug by
which they are secured to the piston. The
packing U of cup-form is secured to the pis-
ton head by means of its inwardly projecting
annular flange w which is elamped between
The stem of
the valve R passes through the coupling plug
and is provided with a light or weak spring
V acting with a tendency to hold the valve
to its seat. The valve is provided with a se-
ries of openingsvopposite to but much smaller
than the openings ¢ of the piston head.

In operation when the clamping mechan-
ism which locks the tilting standards against
movement is released, it will be seen that sud-
den or too rapid backward tilting movement
of the standards, and consequently the chair
frame, is prevented by the yielding resistance
afforded to the movement of the piston in its
reservoir, it being obvious that upon inward
movement of the piston the valve is held
closed and the passage way for fluid through
the piston restricted. When the chair frame
is inclined to the extent desired the clamp-
ing mechanism is adjusted to hold it in posi-
tion. In inclining the chair frame by for-
ward rock of the standards, the valve freely
and automatically opens, thus allowing of this
movement to the extent desired with practi-
cally no resistance by the fluid which is im-
portantasitis frequently necessary to quickly
restore occupants of dental chairs from back-
wardly inclined to upright positions as for
instance to avoid choking by flow of blood, or
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thedropping of extracted teeth intothe throats
of patients.

Although I have illustrated and described
the fluid reservoir as having jointed connec-
tion with the base, and the piston as having
jointed connection with the tilting standards,
it is obvious that this arrangement may be
reversed by jointing the reservoir with the
standards and the piston with the base.

I claim as my invention:—

The combination of the base, the tilting
standards having jointed connection with the
base, the chair frame carried by the stand-
ards and partaking of their tilting move-
ments, the clamping mechanism for locking
the standards to the base at the ineclination
to which they may be adjusted, and the fluid

retarding apparatus for checking backward
tilting movement of the standards while al-

lowing them to be tilted forward quickly,said .

apparatus consisting of the reservoir and the
piston provided with the perforated valved
head reciprocating in the reservoir, the said
reservoir and piston having jointed connec-
tion the one with the base and the other with
the tilting standards, substantially as and for
the purpose set forth. '

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

ELI T. STARR.

' Witnesses:
J. A. B. WILLIAMS,
RoBT. E. GORDON.
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