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- UNITED STATES

PATENT OFFICE.

ELI T. STARR, OF PHILADELPHIA, PENNSYLVANIA, ASSIGNOR TO SAMUEL-
'S. WHITE, OF SAME PLACE; J. CLARENCE WHITE AND §. S. WHITE, JR.,

" EXECUTORS OF 8. S. WHITE, ASSIGNORS TO JAMES W. WHITE, J. CLAR-
ENCE WHITE, AND H. M. LEWIS, TRUSTEES, OF SAME PLACE.

DENTIST’S CHAIR.

SPECIFICATION forming part of Letters Patent No. 240,050, dated April 12, 1881,
: Application filed July 7, 1879,

. To all whom it may concern :
~Beit’known that I, ELt T. STARR, of the
city and cotinty of Philadelphia, in the State
_-of Pennsylvania, have invented certain new
5 and useful Improvements in Dentists’ Chairs,
. of which the following is a specification.

| My invention relates to dentists’ chairs of
. the class in which is embodied a fluid support-
r ing or sustaining column, with mechanism to
1o raise and lower the chair body or seat rela-

tively to its base.

My invention coustitutes an improvement

. upon the hydrostatic pedal-lever stool or ¢chair
shown'in Bramble and Deibl’s reissued Let-
15 ters Patent No. 8,294, of June 23, 1878, and
upon the dental chair shown in John B, War-
~ing’s application for Letters Patent of the
« United States filed January 2, 1878, this pres-
~ent application being a division of my appli-
20 cation for Letters Patent of the United States
filed on or about the 21st day of November,
1878, now patented as No. 222,092, under date
of November 25, 1879,
In my saidapplication of November21,1878,
25 patented - as aforesaid, I have specifically
claimed certain features, parts, or combinations
of my present invention, and therefore do not
claim. herein the features, parts, or combina:
tions so expressly and specifically claimed.
30 This present application contemplates and. is
" intended to embody claims covering any and
'-all other patentable subject-matter of my in-
vention not claimed in the application of 1878,
" a like disclaimer having been entered in'my
35 said application of 1878 in favor of this pres-
ent one to any and all patentable subject-mat-
ter not expressly claimed therein.

The objects of my invention are, to readily
© raise and lower the chair-body or seat rela-
" 40 tively to/the base without shock or jar; to ap-

Pply the lifting mechanism upon opposite sides

of the plunger to raise it, in contradistinction

to applying the lifting mechanism beéeneath or
~upon theend of the plunger, as when the fluid
45 column and pump are employed as the litting
-~ mechanism, or to applyin g said mechanism to
one side only of a plunger or spindle provided

. with a rack or irregularities in its surface; to

hold or maintain the chair body or seat se-
carely at any desired height or elevation rela- go
tively to the base; and to improve- the con-
struction of variouns parts of the chair, condu-
cive toits more easy, steady,and ad vantageous
operation, as hereinafter specified.

Theaccompanyingdrawingsrepresent aden- 53
tal chair, or one organized more especially for
the use of dentists, embodying all my present
improvements. Obviously, however, some of
them may be used without the others, and in
chairs differing in their details of construction 6o
from the onetherein represented. The details
of construction shown may cbviously also be
modified in various well:known ways without
departing from the spirit of my invention,
which variations, in mostinstances, wouldread- 63
ily suggest themselves to a skilled mechanic in
this branch of the art on examining this speeci-
fication and drawings.

Figure 1 represents a side elevation of my
improved chair; Fig. 2, a vertical longitudi- 7o
nal central section through the portions other
than the base and the devices secured thereto.

"Fig. 3 represents a transverse section throngh

the front of the*chair-body, partly on the line
3 3 of Fig. 2, showing the mechanism for rock- 73
ing or tilting the chair on its supporting-plun-
ger. : Fig. 4 represents a view in elevation,

‘partly in vertical section, on the line 4 4 of

Figs. 5, 12, and 13, through the chair lifting
and supporting mechanism. Fig. 5represents 8o
a gimilar view on' the line 5 5 of Figs. 4, 12,
and 13, showing a section at right angles to
that depicted in Fig. 4.  (Figs. 4 and 5 are on
a scale larger than that of the preceding fig-
ures.) Kig. 6 represents a vertical section 8j
through the base of the chair on theline 6 6
of Fig. 7, and Fig. 7 a similar section on the
line 7 7 of Fig. 6, both these figures showing
the valve-tripping mechanism, and both fig-
ures-being on & still larger scale than that of go
Figs. 4 and 5. TFig. 8 represents a horizontal
transverse section through the base on theline
8 8 .of Tig. 4, showing the details of the lifting-
shoes. - Fig. 9 represents a vertical transverse
section on the line 9 Y of Fig. 8. TFig. 10 rep- g5
resents a transverse section through the base
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on the line 1010 of Fig. 5, showing mechanism
for clamping the supporting-plunger to pre-
vent its turning horizontally in its sheath or
eylinder; Fig. 11, a similar section on the line
1111 of Figs. 4 and 5; Fig. 12, a similar sec-
tion on the line 12 12 of Figs. 6 and 7, show-
ing other details of the valve-tripping mech-
anism. (Figs. 8 to 12, inclusive, are on the

.same scale as Figs. 4 and 5.) Tig. 13,a simi-

larsection on the line 13 13 of Figs. 5, 6, and

-1, showing further details of the valve and of
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" the lifting mechanism, this figure being on the

same scale as Figs. 6 and 7; Fig. 14, a view of
the back side of the foot-board-supporting
pendent frame, partly in section, on the line
14 14 of Fig. 2. Fig. 15 is a view in elevation
of the foot-supporting mechanism as seen
from the front; Iig. 16, a bottom or inverted
plan view of the parts shown in Figs. 14
and 15; Tig. 17, a detail view, partly in sec-
tion, showing portions of the foot-support or
foot-restframe; and Fig. 18, alongitudinal sec-
tion on the line 18 18 of Fig. 17.

The chair-body is shown-as constructed in a
manner similar to that of the body of the well-
known S. 8. White dental chair, patented Feb-
ruary 20, 1877, as No. 187,573, and consists of
a seat-frame, A, supporting a back-frame, A/,
arm-frame A2, and pendent foot-board-sup-
porting frame A3, which latter in thisinstance
forms a continuation of the arm-frame.

In a socket or guide in the back-frame A’a
tube, section, or slide, B, earrying a back-pad,
Q, telescopes or moves freely endwise, and is
locked at any desired pointinitsrangeof move-
ment by a suitable clamp-screw, b. The back-
pad is hinged or pivoted at its upper end, and
its lower end has the capaecity of being ad-
justed backward and forward (or to and from
the supporting-frame) by means of a set-screw,
¢. The telescoping or endwise-moving tube
carrying the back-pad receives an endwise-
moving or telescoping rod, D, carrying on its
upper bent end a head-rest, B+ and its adjust-
ing mechanism, which may be of any well-
known construction. This vertically-adjust-
able head-rest bar is locked in position by a
set-screw or clamp, d.

The construction above described permits
of adjustment to accommodate persons differ-
ing in size, as well as to insure their ease and
comfort, by varying the angle of inclination
between the seat and back; but as this im-
proved construction of chair-body is the in-
vention of S. 8. White, (patented, as before
stated,) it, of course, is not claimed herein.

The foot-board proper, I, is secured between
suitable side bars or brackets, f f, oneateach
side, the inner bent ends of which are securely
attached to and between the lower ends of the
side pieces of the pendent frame A3 in a well-
kunown way. It is obvious, however, that the
brackets which support the foot-board may be
cast with or form part of the pendent frame
A3, The inner sides of the straight projecting
portions of these bars or brackets f f are pro-
vided with longitudinal grooves f’ f7, for the

reception of the lower ends of the side arms .

or supports, g g, of a foot-rest or foot-rest frame,
G, the said lower ends being cast in such form
or bent overin such manner as to fit the outer
sides of the bars f f, while projecting around
beneath the bars to enter the guide-grooves
J? f7abovementioned. Thisconstructiongives
the foot-rest frame a capacity to slide or be ad-
justed upon the side bars of the stationary
foot-board T to.and from the scat of the chair,
while said frame is firmly supported at all
points in its range of movement, the ends of
the arms g g of the foot-rest frame fitting the
guide-grooves being divided or branched in
order to give two points of support or bearing
in the grooves for said frame at each side
thereof. These side arms or supports, g g, of
the foot-rest frame carry three foot-rest or foot-
supporting cross-bars—in this instance one a
swiveling turning bar connecting their outer
ends, another bar or board connecting their
lower ends just above the stationary foot-
board proper, and a third or intermediate bar
connecting the arms at or about their center.
The ends of the arms beneath the stationary

"board are also connected by a brace rod or bar,

¢', which also serves an additional purpose,
as will présently appear.

In order to adjust the foot-rest or foot-
rest frame upon the foot-board toward and
from the seat, to accommodate the various per-
sons occupying the chair in an easy, noise-
less, and convenient manner, I mount in suita-
ble bearings, preferably near the front and be-
neath the seat-frame, a windlass-shaft, H, to
which a suitable crank or handle is to be ap-
plied, from a suitable drum at each end of
which shaft passes an endless cord, I, toand
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under a double set of intermediate pulleys, 7/

4, one set being mounted upon the shaft H’

near each end, and from thence each cord -

passes around its respective pulley ¢, mounted
upon a shaft, H? secured near the front end
of the foot-board proper, These cords or belts
are so wound npon their respective drums that
one portion or the other of each cord winds
upon or unwinds from its drum, in whichever
way the windlass-shaft is rotated, and as one
portion of each cord intermediate of the pul-
ley-shafts H’ H? is secured or fastened at ¢?
to the rod or bar ¢/, the foot-rest frame will be
drawn positively toward the seat or carried
positively away therefrom, according to the di-
rection in which the windlass is turned, which

operation will clearly be understood by in-

specting Figs. 2, 14, and 16 of the drawings.

It will be obvious that instead of having a
belt or cord at each side to adjust the foot-
rest a single belt might be employed located
at the center. Other devices for reciprocating
the foot-rest will also suggest themselvesto a
skillful mechanie as advantageous in partien-
lar cases. :

The foot-board proper, instead of being fixed .

both as to vertical and horizontal adjustment,
might be constructed in well-known ways, so

as to be vertically adjustable in reference to
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its pendent supporting-frame, a suitable belt-

tightening device being employed to preserve
the requisite tension of the belts or cord.

The chair body or seat ispivoted or mounted
on trunnions j on a cross-bar or yoke, J, fixed
or supported upon the top of a plunger or pis-
ton, X, in such manner that the chair body or
seat has the capacity of rocking or of being
rocked ortilted freely backward and forward on
its supports.  In order to accomplish this ad-
justment orrocking of thechair-body, together
with the patient,should one be seated therein,
and retain it in ‘position when so adjusted, I
preferably employ the devices shown in the
patent of White, of February 20, 1877, herein-
before referred to, which  consists of a screw,
L, working :through a block, I, journaled in'a

" step, §'y projecting from the eross-bar or yoke
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on which the body is pivoted, the upper end
of this serew being journaled (so as to be capa-
ble of turning freely, but prevented fromend-
wise movement)-in a pivoted bar, M, near the
front of the seat-frame, and earrying upon said
end a bevel-wheel, m, driven by a correspond-
ing bevel;gear, m/, mounted on a winch-shatt,
M/, turning in suitable bearings on the bar M.
Other mechanism may, however, be employed
to tilt or lock the body in its tilted position.:

The plungeror piston which earries the chair-
body is movable endwise through a central
opening in a non-rotating base, shell, or casing,
N, supported upon suitable legs or feet », and
is also movablle endwise in a eylinder, O, sup-
ported by and inclosed within the base or shell
and its feet, which base and feet are prefera-
bly constructed of metal and  cast in a single
The plunger is provided at its lower
end with packing, and has the capacity of turn-
ing as well as of moving freely endwise in
the cylinder, whereby the horizontal as well as
vertical adjustment of the chair is accommo-
dated, whichis,in thisparticular, substantially
similar to the chair shown in Bramble and
Deihl’s reissued Letters Patent hereinbefore
mentioned. ‘

In order to preserve a tight joint between
the planger and c¢ylinder, I construct the plun-
ger of a diameter preferably somewhat less
than that of the bore of the cylinder, and se-
cure a packing-head upon its lower end in such
manner that the plunger may swivel or turn
freely independently or irrespective of ‘the
packing-head, though carrying said head with
it in its endwise movements. I prefer to em-
ploy a tubular plunger and provide its bore at
the lower end with a suitable box or bearing,
k, to receive a round shank or journal, ¥, pro-
jecting from the packing-head, which prefera-
bly-consists of a circular plate, k?, between
which and another circular plate, %, of some-
what smaller diameter, the packing material
is secured, as clearly shown in Fig. 5. The

upper end of the shank %’ projects beyond its
bearing. into the bore of the planger, and is
provided with a suitable nut or shoulder,
whereby, while the planger is free to turn upon
the packing-head, the two are locked together

in respect to endwise movement. The pack-
ing projects out from between the plates ¥ k3
and envelops the edges of the lower plate,
forming a tight joint between said plate and
the cylinder. The plunger is shown as tubn-
lar; bat it may Le solid, if preferred, and saita-
bly recessed at its lower end to receive the
journal of the packing-head, or the said head

~and plunger may be coupled together by any

other'suitable swiveling connection.

Thecylinder O communicates through valves
P P/, (see Figs. 6, 7, and 13;) working in a
partition-plate, ¢, formed near the bottom of
the eylinder, with a tluid-reservoir, Q, com-
municating with or forming a continnation of
a cavity, Q’, formed in the base or shell N, as
clearly shown in Fig. 5. . The lower portion, Q,
of the reservoir is secured in place upon the
base, shell, or casing, so as to communicate
with the cavity in the base, as above stated,
by suitable devices—screws, for instance—a
sunitable packing ring or gasket being inter-
posed to insure a tight joint and prevent leak-
age of the fluid. The shell or base is provided
with an openiug near its upper end, ordinarily
closed by a sunitable plug or cap, r, throngh
which opening oil or other suitable liquid or
fluid may be supplied to the reservoir.

By the construction above described the
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chair base or shell itself constitutes the walls -

of the fluid-reservoir, in contradistinetion to
a base baving a recess for the reception of
both a separate reservoir and cylinder, the ad-
vantages of which are obvious.

The cylinder O, it will be observed, is se:
cured to the reservoir-casing @ just above its

‘ bottom, and extends apward centrally in the

base or shell, (being supported by and fitting
snugly in the lower or bottom portion, n?, of
said base,) and. throuogh the reservoir-cavity
Q' formed in the base. The upper end of the
cylinder terminates below the top of the base
in an annular reéess, »/, formed in the base
above its cavity, where it is firmly supported,

I

[ofe]

10§

IIO

as clearly shown in Figs. 4 and 5, and this up- -
per end is provided on its periphery with lon-

gitudinal grooves, duets, or channels o, to re-
turn to the reservoir any flaid that may be
drawn or forced up by or past the planger. It
will thus be seen.that the plunger, in its move-
ments and when at rest, is not wholly sup-
ported by the fluid-cylinder, but above the
eylinder is guided and supported by the cen-
tral opening or walls thereof, in the upper
end of the base, in which opening or bore the
plunger fits snugly. This relieves the eylin-
der from too much strain and tends to aid in
the preservation of a tight joint between it:
and the packing of the plunger. The npward
movement of the plungeris limnited by the up-
per plate, k2, of the packing-head,which strikes
or abuts against the annular shoulder formed
in the base or shell above the top of the recess
n/,in which the upper end of the cylinder is
supported. - L

I have shown in [igs. 7 and 13 two valves
to permit of communication between the fluid
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chamber or reservoir and the cylinder, both
opening inwardly or downwardly against the
pressure of the fluid, as in Bramble and Deihl’s
patent hereinbefore referred to, and havealso
shown them of different size, as in Waring’s
application above mentioned. The object of
employing two valves of different size is that
when the sapporting-plunger is elevated or
raised the fluid follows rapidly into the cyl-
inder through the large valve, to support the
plunger or piston in its elevated position,
while the sihaller or outlet valve, when opened,
renders the descent of the piston more gradual,
as is well understood. The same result may,
however, be attained by valves of the same
size; the foreing of the outlet-valve from its
seat to a greater or less degree regulating the
escape of the fluid from beneath the plunger,
and consequently the rapidity of descent of
the plunger. A single valve may also be em-
ployed, to permit both ingress and egress of
the oil to and from the cylinder, if desired; but
the employment of the two valves is preferred,

The large valve P is of well-known construe-
tion; but the smaller or onter valve, its casing,
and its operating mechanism I have improved.
A.tubular casing, p/, is secured in the parti-
tion-plate between the reservoir and eylinder,
the upper end of which receives and guides
the lower end of a vertical rod or counection,.
p% said rod being guided at its upper end in

a suitable recess formed in the base or shell.

The lower end of this rod p*is tapering, and
is connected with the upper end of a conical
or tapering valve or plug, p, fitting the lower
end of the casing p’, the rod and valve being
by preference formed in one piece. The tubu-
lar valve-casing is provided just above the par-
tition-plate with a circular groove or channel,
into which a series of perforations or openings
lead from the bore of the casing which commu-
nicates with the floid-cylinder, and surround-
ing this channel or recess and the perforations
in the casing leading thereto is a perforated
guard or ring, the perforations in which are
preferably more numerous than those in the
casing p’. This construction gives two series
of perforations, through which the oil escapes
from the e¢ylinder back into the reservoir when
the valveis opened, and thus obviates unpleas-
ant noise from the escaping oil.

"The opening of the valve is accomplished
by means of a toe, wiper, or projection, /, on
a rock-shaft, X, which wiper acts upon a col-
lar, p% on the rod p* and forces said rod down-
ward, thus pushing the valve or plag from its
seat. The shaft R, which operates the valve-
rod, passes transversely through the base and
cavity formed therein, and upon each of its
eunds outside the base is mounted or secured a
foot piece or lever, whereby the outlet-valve
mnay be operated by applying the foot to a
separate lever upon either side of the chair.

A soitable spring confined between a collar
on the lower end of the valve-rod and the up-
perend of the valve-casing serves to raise said
rod when the pressure of the foot is removed,

thus instantly closing the valve and retaining
it in that position, which closing is aided and
facilitated by the back-pressure of thé fluid in
the eylinder. The raising of the valve rod or
connection or the closing of the valve is also
accompanied by the return of the operating-
levers to their normal position, in readiness to
be again operated when it is desired toopen the
outlet-valve. It will be obvious, however, that
the return of the levers, when the pressure is
removed, inay be accomplished in other ways
than by the aid of the spring encircling the
valve-rod above described.

A suitable clamp-screw, S, passes through
the base near its top or upper end and forces
(when turned in the right direction. by the foot
of the operator, which is applied to a depend-
ing lever secnred thereto) a shoe or plate
against the side of the plunger, to lock said
plunger to the base and prevent endwise or
tarning movement of the plunger therein.

In order to retain the advautages of a foot-
lever for elevating the chair-body and plun ger,
in convection with a fluid supporting-colamn,
which is the invention of Bramble and Deill,
(pateuted as hereinbefore stated,) while obvi-
ating the necessity of applying the lifting
mechanism Deneath the plunger, as with the
fluid column and pump, or to ‘applying it to
one side of the plunger in lieu thereof by means
of a rack or ratehets and pawl, I have devised
apparatus to these ends. This elevating ap-
paratus preferably consists of a foot-lever, T,
pivoted to a depending arm or bracket, ¢, se-
cured to the nou-rotating chair-base in this
instance, or it may be pivoted upon the base
itself, the lever being provided at its outer
end with a foot piece or pad, #, to which the
toot of the operator is to be applied, and at
its inner end with forked arms partially encir-
cling ihe fluid-reservoir, which is suspended or
inclosed within the legs or base of the chair.
To the ends of these arms are pivoted or pin-
jointed the lower ends of vertical links or arms
U U, movable endwise in recesses or chambers
formed in the base or shell, as clearly shown
in Figs. 4, 10, 11, and 12. The upper ends of
these links are bent outward and upward, as
clearly shown in Fig. 4, (the upper end of the
base being slotted for that purpose,) and are
pin-jointed or pivoted to the outer ends of short
links or levers, V 'V, having their fulera or
pivots at », and provided on their inner ends
with cawn surfaces or faces, which bear against
“shoes” or plates ¢ ¢/ fitting upon opposite
sides of the planger. The inner portions of
the levers V V and the shoes are inclosed
within a movable head, W, preferably similar
in shape to the upper end of the base, which
head travels with the cam-levers and shoes
which clamp the plunger in the elevating op-
eration.

In order to accommodate the slight down-

ward movement of the shoes caused by the
cam-levers acting against them when operated
to clamp the plunger, the shoes are loosely
mounted in their carrying-head and rest upon
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light plate-springs %, as clearly shown in

Fig. 9. :

- It will be obvious that additional clamping

levers and shoes could be added, so as to clamp
the plungeripon more than two sides or places,

if desired; but, as above stated, the construe-

tion shown is préferred.

_ opposite sides of the plunger to elévate it the
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.chair is much improved, owing to its more easy,

noiseless, and steady operation. I also con-
sider it advantageous, in the construction and
operation of the chair, to so organize the lift-

‘ing-lever, with the devices to take hold of the

plunger, that the lever is located near the bot-
tom of the base, while the lifting devices act
npon the plunger above the base.

The operation of my improved chair, as far
as relates to the elevating and: sustaining
mechanism, is as follows: The elevation of
the plunger is effected by the foot of the oper-
ator, who depresses the outer end of the ele-
vating-lever, which depression raises the inner
forked end of said lever, and with it the verti-
cal links pivoted thereto, which links, in turn,
immediately upon the commencement of their
upward movement, act upon the cam-levers,
forcing the shoes against the planger napon and
from opposite sides, and securely clamping the

planger between .them ; and as the elevating.

movement continues the plunger is lifted
bodily, carrying with it, of course, the chair
body or seat mounted thereon. This upward
movement of the plunger causes the fluid in
the reservoir to flow through the large inlet-
valve opening into the chamber that commu-
nicates directly with the cylinder and follow
the plunger in its ascent. When the press-
ure on the lever is removed its outer end is
raised to its normal position, ready for the next
downward movement that is to add to the ele-
vation of the chair, this being caused by the
action of suitable springs, (shown clearly in
Fig. 4,) the tension of which is always exerted
to force or draw down the inuner end of the
lever and elevate its canter end. This down-
ward movement causes a release of the clamp-
ing-shoes from the plunger and compels them,
together with the head inclosing the upper por-
tion of the elevating apparatus, to move down
in position ready to act upon the next opera-
tion or depression of the elevating-lever. This
leaves the plunger free to turn so that the chair-
body can.be adjusted horizontally. ' Immedi-
ately upon the release of the plunger a slight
downward or backward movement thereof
takes place, which instantly closes the valve
by which the fluid was allowed to-enter the
cylinder, (which closing of the valve may or
may not be aided by suitable springs in well-
known ways,) and thus prevents the escape of
the fluid, which, being practically non-elastic,
consequently cushions and supports the plun-
ger in its elevated position. This elevating

operation can, of coufse, be continued until the
limit of the.range of movement of the plunger
in an upward direction is reached.

-To lower the plunger, and consequently the

chair body or seat carried by it, the outlet-

‘valve (the small one in thé preferred construc-

tion) is foreed from its seat, which allows the

fluid to escape or flow back from the cylinder

to the reservoir, thus permitting the plunger

shown | to descend gradually and without shock or jar.
By applying the lifting mechanism upon

The operation of the valve is accomplished by
means of the foot of the operator, which may
be applied to'a separate lever upon eitherside
of the chair, as before stated, which is highly
advantageous, and an improveinent in the
working of the chair of great meérit.

The advantagesof a dental chair constructed
according to my invention have been amply

‘démonstrated by practical operation, and its

superiority over other chairs of this ¢lass con-
structed as hereinbefore recited is obvious.

I do not wish to be understood as claiming,
broadly, tirst,the combination, in adental chair,
of a base, a plunger, a chair-body capable of va-

rying adjustment mounted thereon, a fluid sup--

porting-column, an:elevating foot-lever, and a
handle or lever independent of the elevating
foot-lever or elevating mechanism for operat-
ing the valve, or mechanism that permits of the
escape of the fluid from beneath the plunger to
lowerthechair; secondly, a chair-body mounted
upon a plunger sustained at any desired height
by meansof aflnid medium, the said chair-body
being adapted to be variably inclined, and be-
ing provided with meansfor securing it at any
desired. angle; and, thirdly, the combination
of a base or stand, a vertically-movable. sup-
port, a flaid medium for sustaining said sup-
port, a chair-body carried by said support,
adapted to be adjusted vertieally, horizontally,
and as to inclination relatively to the base, and
mechanism for accomplishing these adjust-
ments of the chair-body. These three recited
combinations or subjects-matter are the inven-
tion of John B. Waring, whose application has
hereinbefore been alluded to. Nor do I wish to
be understood as claiming, broadly, a foot-rest
sliding or reciprocating toward and from a

chair-seat, as that is very olds but I am not.

aware that prior tomyinvention the stationary
foot-board or platform of a dental chair has
éver heretofore been combined with a sliding
foot-rest reciprocated positively backward and
forward by mechanism convenient to the oper-
ator. )

I claim as my:-invention— -

1. The combination, substantially as herein-
before set forth, of the foot-board of the chair,
the foot-rest fitted to move backward and for-
ward relatively to the foot-board, and mechan-
ism, substantially as described, independentof
the connections which fit the foot-rest; to move
backward and forward on the foot-board to ac-
complish the movements of said foot-rest.

2. The combination, substantially as herein-
before set forth, of the base, the fluid-reservoir,
the cylinder, the seat-supporting plunger, mov-
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able endwise and capable’of turning in said .

cylinder, the outlet-valve between: the cylin-
der and reservoir, the valve-rod, the collar or
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enlargement near the upper end of said rod,

the rock-shaft extending through the base,

provided with a wiper to act upon said collar

of the valve-rod, and the foot-levers mounted

gpon said rock-shaft at opposite sides of the
ase.

3. The elevating foot-lever, pivoted beneath
or at the bottom of the base, in combination
with and actuating mechanism, substantially
such as described, above said base to elevate
the plunger.

4, The combination, substantially as herein-
before set forth, of the base, the eylinder, the
plunger having a smooth periphery or surface,
movable endwise in thecylinder,and frictional
clamping devices acting upon the plunger to
elevate if. :

5. The combination, substantially as herein-

before set forth, of the chair-base, the plunger, .

two clamps fitted to operate at opposite sides
of said plunger, and the elevating-lever.

6. The combination, substantially as herein-
before set forth, of the chair-base, the plunger,
the seat-frame carried by said plunger, two

20

clamps fitted to operate at opposite sides of 25 .

said plunger, and the elevaling-lever.
In testimony whereof I have hereunto sub-
sceribed my name.

ELI T. STARR.

Witnesses:
JouN URIAN,
‘WM. J. PEYTON.




