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- vation of a head-rest.
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~table with the pedestal.

UNITED STATES

OFFICE.

MONT €. MERKER, OF PHILADELPHIA, PENNSYLVANIA.

'DENTAL CHAIR.

SPECIFICATION forming part of Letters Patent Ne. 979,004, dated March 16, 189%.
Application filed October 26, 1898, Serial No. 510,140, (No model.)

To altl whom it may concern.: |

Beit known that I, MONT C. MERKER, a resi-
dent of Philadelphia, in the county of Phila-
delphia and State of Pennsylvania, have in-
vented certain new and useful Improvements

11 Dental Chairs; and I do hereby declare the
following to be a full, clear, and exact descri p-

fion of the invention, such as will enable
others skilled in the art to which it pertains
to make and use the same. | .
The invention relates to dental chairs pro-
vided with seat raising and lowering mechan-

ism, and has for its object to render the op- |
‘eration of certain parts more easy, certain,

and efficient; and the invention consists in
the construction hereinafter deseribed and
particularly pointed out. , | ,
In the accompanying drawings, Figure 1 is
a vertical section of the base of a chair and
of seat raising and lowering tubes. Iig. 2 is
a sectlon on line 2 2 of Fig. 1. Fig. 3isa sec-
tion of Fig. 1 on line 38 3.
vertical section on line 4 4 of Fig. 3. Ifig. 5
13 a section on line 5 5 of Fig. 4. Fig. 01s an
cnlarged section of a device for forcing a re-
ceptacle of the balls of a bearing outwardly.

Kigs. 7 and 8 are enlarged sections of devices
forcontrollingand regulating the escape of oil

of the hydrostatic column that supports the
seat. Ifig. 9 1s an isometric view of a recep-
tacle for ball-bearings. I'ig. 10 is a side ele-

central section of the same online 1111, Fig.
2 18 a rear elevation. TFig. 13 contains iso-
metric views of pad supporting and clamping
rings. Fig. 14is a plan of a washer. TFig. 15
1s & section on line 15 15 of Fig. 11.
Numeral 1 indicates the base of a chair, 2 a
rotatable pedestal, and 3 a lever for locking

or clamping said base and pedestal together.,

4 denotes an oil-reservoir fixed to and rota-

-5 1s a casting secured in the bottom of the
reservoir and directly supporting the main

part of the seat-elevating devices.

6 denotes a part of the seat-frame or seat,
which may be of any usual or desired con-
struction. To this frame are connected seat-
supporting or plunger tubes 7 and 8, the

former being preferably fixed to the cross-bar

and the latter bearing loosely against its
under side, as shown. | |

Kig. 4 is a partial

Fig. 11 is a vertical

|

9 denotes a tube fitted to slide in the upper
part of the pedestal and provided with a pro-
jection 10, adapted to engage a stop 11, fixed
to the pedestal and thus limit the ascent of
said tube 9. |

55

12 18 a similar projection on tube 7, and 13

is its stop fixed to the inside of tube 9.
14 1s a tube fixed in casting 5.
15 1s an extension or telescoping tube situ-

ated between tubes 14 and 8. Tubes15and 8
-are each provided at its foot with a

packing
and the former with a flexible diaphragm 16,
which serves as the packing for the joint be-
Lween the tube to which itisattached and its
Inclosing tube and also acts as a piston.

17 denotes an oil-inlet tube fixed in the
casting 5. -

The tube 9 is a sliding extension of tube 7,
fixed to the seat-frame, and tube 15 a similar

extension of tube 14, mediately fixed in the

base. The general purpose and operation of
similar tubes in dental chairs are well known.
The several tubes are concentric and prefer-
ably situated centrally with respect to the base

and pedestal, though such situation is not

essential. o . -

The movable tubes are raised orlowered to
raise or lower the chair-seat by means of a
sultable liquid, preferably oil, through the
medium of devices next to be described.

- 15 and 19 denote pumps provided with

valves 18" and 19', respectively, to admit oil
from the reservoir to the pump-cylinders, and
also with outlet-valves 18" and 19".

20 is a pump -operating lever (shown in
dotted linesin Figs. 3and 4) having a fulerum
at 21,
a {-shaped lever 22. 20’ denotes aslot in the

6¢
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It 1s loosely connected to the foot of

QcC

lever, and 20" an antifriction-roller sapported

bysaid T-shaped lever. Said leveris adapted

to oscillate about a stud 23, fixed to the ped- -

estal. | |

18" and 19" denote piston-rods pivoted to
the head or cross-bar of the lever 22 and to
the pistons of the respective pumps. The

construction is such that when one piston is

forced down the other is raised, both opera-
tions being effected by the lever 20. The

lever and pistons are returned to normal PO-
sitions by the aid of a spring 24. |

24 18 a spring held between a ring or flange
29, fixed on the piston-rod 19’”; and a bracket
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26, fixed to the pedestal.  T'his spring 1s com-

- pressed by the ascent of the rod caused by

10

lever 20, and being thus put under tension it
subsequently acts toforce down its piston and-

simultaneously lifts rod 18" and its piston.
- 24" is a screw working in the bracket 26 to
vary the tension of the spring. By these

‘means one of the pumps opens the valve 19"
and forces oil through a passage 27 and under

the piston 16, with the effect to raise tube 15.
The other pump forces oil through passage 28

into the small central tube 17 and thence into

the tube 8, which is thereby raised with the |
effect to elevate the chair-seat.
provides that liquid may be delivered in tube-
8 above the diaphragm 16, at the foot of tube

The tube 17

15, whatever be the elevation of the latter.

The liquid forced into the tubes from each

20

pump does not mingle with that from the

other untilitisreturnedto the reservoir. By
the combination of the two pumps, their op-

erating-levers, and the spring the lifting of

the seat i1s made even and continuous and 1s
more quickly elfected. -
Since spring 24 not only forces down the

piston of the pump with which 1t 1s connected,

but lifts the other piston and also returns the

~lever to 1ts mormal position, it needs to be

_3.9
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much stronger than an ordinary returning-

spring, which would be entirely inoperative

~ Tor the purpose. 1o reduce as far as prac-:
ticable this requirement of a spring of excep-

tional power, the pump to which it pertains

is connected with the space below the largest

tube to be elevated, which is tube 15 in the
present instance, whereby 1t is provided that
pump 19 does less work than pump 13 and
the spring is so far relieved.

29 1ndicates balls arranged continuously in
suitable endless channels 30. These are in
the present instance situated in adjustable
boxesor receptacles 31, placed in or connected
to the wall of the pedestal, being so arranged
that the balls 1n one part of each endless
oroove or channel bearon the exterior of the
vertically-movable extension-tube 9. There
are preferably three pairs of these ball-bear-
ings in the pedestal, as indicated in the draw-
ings, each box containing a pair and two par-
allel channels therefor. Thesechannelsand
each series of balls contained therein are
made endless to avoid the bindingof the balls
in thelr seats or against each other. Thein-
dividual series of each pair are separated by
a rib 52 to prevent lateral interference.

One or more of the boxes 3l canbe adjusted

to hold the balls more or less closely against
tube 9 by means of screws 35. It is not nec-
essary that more than one be thus adjusted
directly, since the adjustment of one nec-
essarily aifects the other in equal and sub-
stantially the same manner.

34 denotes similar antifriction devices sit-
uated in the wall of the tube 7, the exterior
balls bearing on the intervior of extension-
tube 9.

35 (see Ifig. 6) indicates a wedge operated

formed in the interior of Smd tube 9.

f NI s T
(See IMigs. 3,

579,094

| byascrew-rod 36,having a handle 37, whereby

the ball-receptacle can be crowded outwardly

to cause the balls to suitably bear on the
The receptacle or the contiguous
tube has a similarly-inclined face codperat-
ing with the incline of the rod.
1n Kig, 3, there

tube 9

ber is not essential; neither is the vertical

arrangement of theseries of balls essential,

though preferred.
obhque] y arranged.
The pedest&l 18 1*01:&‘[511)1@,, ::'Lﬂd with it is
rotated the entire chair except the base, asis
usual.

ODbviously they- might be

(see Fig. 2,) supported by a suitable axis in
the pedestal, is arranged to move in a groove

39 in the exterior of tube9, and asimilar key-
wheel, one or more, is. journaled in the wall

of tube 7, and ddﬂpted to run in a greove
(See
I‘lﬂ-‘ ”)

01l is allowed Lo escape throunh bmnohe%

;2’?" and 28" from the tubes to lowel_the chalr-
seat by opening the cock 40, which simul-.

taneously. opens or closes said branches.
7, and 8.) 41 is a rod attached
to a crank-arm fixed to the cock-plug.

sultable manipulation, and may be made to
close the cock by oravity or 1n any conven-
ient manner. .
deseribed of the hydrostatic seat-supporting
columns, can be regulated by adjusting the

Temale serew 42 upon its counter part 43 to

vary the width of the discharging-passage 43’

T'he purpose of the above-described device
is to regulate the rate of the escapeof a liquid
such as oil independently of any regulation
by the cock.

The device is claimed in my application,
Serial No. 623,231, filed February 13, 1597.

In Figs. 10 to 14 is illustrated an improved
head-rest for a dental chair. 44 denotes the
ball of a universal joint, such as commonly
used tosupport head-rests. Said ball ismade
detachable and interchangeable for conven-
lence 1n applying the rest Lo different chairs
using balls of dl{fuent sizes. Said ball has
a screw-thread eonnection with the S-shaped
piece 45, The male part of this Joint may be
made slightly frusto-conical. It is slotted at
16 to receive a securing or tapered pin 47.
The purpose of the slot is to insure that the
pin-hole 48 of any-sized ball may be readily
made to register therewith and thus facilitate
any desired change of balls. The pin 1s ta-
pered toinsure its operation in various balls.
The upper end of the piece 45 is of frusto-
conlecal form and screw-threaded to receive a
clamping-nut49. Tothisnutisfixed a hand-
wheel 49', preferably of wood, by which the
nut is manipulated. Between this nut and
the head 50 of the piece 45 are held four arms
having rings 51 inftegral therewith rotatably

- Asindicated
are three pairs of these last-
desecribed ball-bearings. The particularnum-

To prevent the separate r.omtion of
the tubes, a rolling-key (one or more) 38,

Said
arm extends above the reservoir and outside
the pedestal to any convenient point for 1ts
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- serewed sufficiently to permit the several |

15

20

579,094 ' 2

Supported on an unthreaded portion of the
piece 45. Two of these arms (denoted by 52
and 53) are pivotally connected, each to the

inner end of a pad or pad-support 54. The

ring 51 of the arm 53 is provided with teeth
o0 or the like adapted to engage with similar
teeth on head 50 to securely lock these parts
together when they are properly en gaged for
the purpose by suitably turning the nut 49.
~Whenever it is desired to adjust the arms
about their support the nut 49 should be un-

rings to have a small movement: lengthwise

of the supporting-post 45, whereby they are’

loosened or unlocked to permit their rotation
and the consequent operation of their con-
tiguous inclined surfaces. If it is desired to
adjust the arm 53, the nut should be loosened
sufficiently, so that the teeth at 55 may be
disengaged. These teeth are made fine to
facilitate the turning of the ring pertaining
to arm o3 when said nut is but slightly loos-
ened. -

The construction provides for several ad-
justmentsof each pad. Forexample, thearm
93 being held by the hand against rotation,

- the arm 57 can be rotated about 45 to change

30

35

40

45

the inclination of the pad by moving its up-
per part. "T'hearm 57 being held in like man-
ner, the arm 53 can be rotated and the pad
tilted by a suitable movement of its lower
part, the upper part remaining nearly sta-

tionary. Thus, if it be desired to chan ge the

Inclination of the pad without materially
changing the elevation of its upper end, then
an arm, as oJ, for example, can be manipu-

Jated and the arm 57 left undisturbed or held

by the hand, if necessary; or if 57 be held
and 53 suitably manipulated the inclination
of the pad can be changed without m aterially
changing the elevation of its lower end. If,
In any case, the arms do not bind together
sufliciently to maintain their position by the
operation of the inclined surfaces, then the
parts can be tightened by the nut. The four
arms may be simultaneously rotated about 45
to change the distance between the pads.
The two arms on one side can be similarly

‘moved without any movement of the other

two. All the arms may be moved to one side

- to hold the head of a patient sidewise, and

55

6o I

- tlon and such that both pads are immediately

the pads can be variously inclined contem-
poraneously with such movement or with any
other desired movement of all the arms.

The outer end of each pad has a pivotal

connection with a connecting-rod 56, which
Jjoins it to an arm 57 or 58 by a pivotal con-
nection therewith. o o |

- The rings 51 of the arms 57 and 58 and of
arms oZ and 53 have their proximate faces
formed each with two correspondin g 1nclines
o9 and 60, opposing similar inclines of its con-
tignousring, the construction being such that

~each pad can be separately adjusted to any

desired angle by its independent manipula-

clamped and held in fixed relation by simul-

the pumps and with the said

‘raised by the

taneously pressing them apart, as by the ac-
tion of the head pressed between them, the
clamping being effected by the close en gage-
ment of the opposite inclines of the rings.”
61 (see Iigs. 14 and 11) denotes washers
which are provided each with a key or pro-
jection 62, extending into a groove 63 to pre-
vent the washer from- being rotated, its ob-
ject being to prevent the contiguous ring be-

ing rotated by the clamping-nut in one case

or by the adjacent ring in the other.

The washers being interposed between the
rings and held by the keys are not rotated by
the friction of a ring or of rings, so that each
of the latter withits arm can be rotated with-
out disturbing any other.

75

30

- It is obvious that several of the improve-

ments herein claimed are applicable to other

than dental chairs and that some of them are
not necessarily limited to their principles of
operation and mechanical construction to
chairs, and such parts are described and
claimed in relation to dental chairs for con-
venience only. |
Having deseribed
claim is— | |
1. In a dental chair the combination of the
telescoping tubes mediately connected to the
seat, two pumps, and separate passages one
from each pump leading to a distinet tube
whereby both pumps may be used to raise the
chair, substantially as described.
2. In a dental chair the combination of the

my invention, what I

telescoping tubes mediately connected to the
~Seatl, two pumps, and separate passages one

from each pump leading to a distinct tube

whereby both pumps may be used to raise the -

chair, the operating-levers, and fthe Spring
connected to the piston-rod -of one of the
pumps and adapted to be compressed by the
operation of the levers and then to operate
the pump to which it is connected, by its ex-
pansion, substantially as deseribed. =

. The combination of pumps 18 and-19, a

plunger-tube 8 bearing on the seat-frame, the

oll-inlet tube 28 communicating with one of
plunger-tube,
the extension-tube 15 having atits foot a Pis-
ton-packing, and the fixed tube 14 the space
within said latter tube below the piston-
packing of tube 15 communicating with a pas-
sage 27 leading to the other pump, all sub-
stantially as set forth whereby tubes 8 and
15 can be simultaneously and continuously

scribed. | | | |

- 4. The combination in adental chairof two
pumps, mechanism to simultaneously move
the pump-pistons in opposite directions, a
spring connected with one of the pump-pis-

tons and adapted to be compressed by said

mechanism to empty one pump and fill the
other, and an adjustable tension device to
vary theinitial tension of the said spring, sub-
stantially as described. B

5. In seat raising and lowering mechanism
the combination of a verticaily-movable tube

pumps, substantially as de-

Qo
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with a fixed part and an interposed endless
series of balls arranged in an endless channel
a part of said balls bearing upon the mov-
able tube, said channel being formed in an
adjustable receptacle, and devices for ad-
justing said receptacle to vary the friction
on the balls.

6. In seat raising and lowering mechanism
the combination of the pedestal, a tubefixed
therein, a vertically-movable extension-tube
and several series of balls bearing upon the
extension-tube at distinet points in 1ts cir-
cumference, and a device for varying directly
the friction of one.series of balls and indi-
rectly varying that of the other series, sub-
stantially as described.

7. In seat raising and lowering mechanism
the combination of the pedestal, a tube fixed
therein, a vertically-movable extension-tube,
several series of balls bearing upon the ex-
tension-tube at distinet points in its circumn-
ference, and a device for.varying directly
the friction of one series of balls and indi-
rectly varying that of the other series, said
device consisting of a rod or bar having an
inclined face, and an adjustable ball-recep-
tacle having a similar incline, substartially
as desecribed.

8. The combination of the pedestal 2, the
vertically -movable tube 9 provided with
lengthwise grooves both on its interior and
exterior, a plunger-tube, guide-wheels jour-
naled one in the pedestal and one in the
plunger-tube and running in said exterior
and interior grooves respectively, said wheels
acting as antifriction devices for the several

- parts and also preventing the rotation both

40

5o

55

of tube 9 and of the plunger-tube, substan-
tially as described.

0. In a dental chair a head-rest comprising
two pads adapted to be separately manipu-
lated to vary the inclination of either, and
devices for clamping the pads in fixed rela-
tion to each other by simultaneous pressure
on the face of the pads, as by suitably rest-
ing the head between them, substantially as
described.

10. Inadental chair a head-rest comprising
two pads adapted to be separately manipu-
lated to vary the inclination of either, and
devices for clamping the pads in fixed rela-
tion to each other by simultaneous pressure
on the face of the pads, as by suitably rest-
ing the head between them, said devices ¢on-
sisting of inclined planes formed on the pad-
supports and adapted to be forced together
and thus locked by such pressure.

11. In a head-rest the pad-supports com-
prising the arms provided with supporting-

rings having their contiguous faces formed

with similar opposing inclines, a support for
the rings, a handle, screw-threaded to one
end of saild support, and a supporting-piece

| 4.5 fixed to said ring-support ab its end OPPo-

site the handle, substantially as described.

12. In a head-rest the pad-supports com-
prising the arms provided with supporting-
rings having their contiguous faces formed
with similar opposing inclines and a support
for the rings, and a washer or annulus pro-
vided with a projection, said ring-support
having a groove to receive the projection and
prevent the rotation of the washers, substan-
tially as described.

13. In a head-rest the pad-support having
a slotted screw-threaded end in combination
with a ball suitable for a ball-and-socket joint,
said ball having a screw-threaded opening to
receive the pad-support and a transverse
opening to receive a securing-pin, and the
pin, substantially as described. |

14. In a head-rest the pad-support having
a slotted screw-threaded end 1n combination
with a ball suitable for a ball-and-socket joint,
said ball having a screw-threaded opening to
receive the pad-support and a transverse
opening to receive a securing-pin, and the
pin, said pin being tapered, substantially as
described. -

15. In combination a chair-pedestal, tw
pumps, a T -shaped lever pivoted to the ped-
estal the ends of the cross-piece of said lever
being pivotally connected by intermediate
parts with the pump - piston, whereby the
pump can be worked by causing said lever to
oscillate about its pivot, tubes containing a
hydrostatic column, and a bent lever 20 hav-
ing a fulerum 21 and loosely connected within
the pedestal to the foot of the said T-shaped
lever and extended to the outside of said ped-
estal, whereby the bent lever oscillates said
T-lever, substantially as deseribed.

16. The combination in a dental chair of a
plunger-tube 8 bearing against the seat-frame,
a, liquid-holding tank or reservoir, a pump
situated in sald reservoir, a central tube 17
situated within the plunger-tube and having
free communication above with said latter
tube throughoutits entire length in every sit-
uation and communicating below with the
pump, and a tube surrounding the plunger-
tube, said latter tubes having at the foot of
each a liquid-tight closure between 1t and said
central tube, whereby the latter guides both
of the former and whereby liguid can be
forced through said central tube into the
plunger to raise the seat, and means for rais-
ing the tube that surrounds the plunger, sub-

stantially as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

MONT C. MERKER.

Witnesses:
BENJ. R. CATLIN,
FRANK D. BLACKISTONE.
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