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UNITED STATES PATENT OFFICEK.

WILLIAM H. HULTGREN, OF ROSELLE PARK, NEW JERSEY, AND GODFREY R. REBMANN,
OF PHILADELPHIA, PENNSYLVANTIA.

CHAIR.

Application filed July 13, 1917,

76 all whom it may concern:

Be it known that we, Wirrraar H. Hurr-
GREN, a citizen of the United States, resid-
ing in Roselle Park, in the county of Essex
and State of New Jersey, and Gobrrey R.
REBMANN, a citizen of the United States, re-
siding in Philadelphia, in the county of
Philadelphia and State of Pennsylvania,
have invented a new and useful Improve-
ment in Chairs, of which the following is a
specification. )

Our invention relates to an improvement
in adjustable chairs, such as those used by
dentists, surgeons, barbers, etc., and is di-
rected to previding means whereby the seat

“of such chairs may be adjusted with facility

to any desired elevation, and held in such
position. ) )

In the embodiment of our invention as
herein disclosed, we have provided support-
ing means for the platen earrying the seat
of the chair, which supporting meuns ave
carried within a hollow post or shaft form-
ing the armature shaft of a shunt wound
electric motor, it being understood, of course,
that any type of motor desived may be used,
the motor turnishing the motive power for
ralsing cr lowering the chair seat. The sup-
porting means arve adapted to be adjusted
vertically by means of nuts which coGperate
with serew-threaded posts or columns, one
within the other, and both carried within the
armature shaft of the motor and rotated
thereby. The threads on the posts are made
of the proper pitch so as to prevent the chair
seat descending by gravity. Simple mecha-
nism operated by foot pedals is provided for
controlling the circuit of the motor, the cir-
cuit to the motor being opened automatically,
however, at the limits of travel of the chair
seat. The foot pedals also control mechani-
cal brake mechanism for the chair. Should
the current to the motor fail, we have pro-
vided hand-operated mechanism whereby
the chair may be operated temporarily by
hand.

Referring to the drawings accompanying
this application, Figure 1 15 a section taken
through the pedestal forming the base of the
chair. showing the operating mechanism
which is inclosed therein; Fig. 2 is an eleva-
tion of the pedal mechanism, showing the
contact mechanism for the motor cirenits,
and the wutomatic stop motion mechanism;

Specification of Letters Patent.

Patented Sept. 17, 1918,
Serial No. 180,324,

Fig. 3 is a part sectional elevation of the
apparatus of Fig. 2 looking from the right;
Fig. 4 is a view taken on the line A— A of
Fig. 35 Fig. 5 is a plan view showing the
pecals and their connection to the control-
ling mechanism for the motor, together with
the automatic stop motion mechanisiy; Fig.
6 shows the brake mechanism; and Fig. 7 1s
a wiring diagram for the various cireuits of
the motor.

Like characters of reference designate like
parts throughout the various figures of the
drawings. :

The chair seat, 1, is carried by the platen
2. serewed into a hollow post 3, the seat Le-
ing rotatable on-the platen about a stud S,
bralke mechanism B being provided to hold
the seat 1 position on the platen; this brake
mechanism will not be described, however,
as 1t forms no part of the present invention.
The post 3 is keyed to and supported by a
aut 4 carried by a hollow screw-threaded
columm 5. Carried within the column 3 and
keyved thereto is a nut 6 which in turn is
keved to a serew-threaded post 7. carrying
a nut 8, which is keyed to a ring 9, the latter
supporting a column 10, which is keyed to
the post 3, and to the casting forming part
of the usual pedestal of the chair. The col-
umns 3 and 10 together form the support
for the seat of the chair, the column 3 being
within the column 10. A hollow shaft 11,
arrying within it the mechanism so far de-
scribed, forms the armature shaft of a shunt
wound electric motor 12, the latter being
carried by the base 13, which together with
the casting 14, casing 15 and casting 22,
forms the base and pedestal of the chair
The colunm 5 through the medium of a
member 16, rests on ball bearings 17; car-
ried upon the ring 9 at the lower end of the
post 10 and keyed to nut 8 is a spiral gear
18, keyed to the armature shaft 11 of the
motor. The post 7, through the medium of
a member 18 to which it is keyed, and mem-
ber 19 rests on ball bearings 20 carried in a
race in a member 21 in the casting 22 form-
ing the part of the base of the chair pedestal.

From the description thus far given, it
will be seen that if the motor 12 is rotated
the serew-threaded column 5 and post 7 will
be rotated by reason of their keyed connec-
tion to the armature shaft 11 of the motor,
and the nuts 4 and 8 by reason of this rota-
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tion of the column 5 and post 7, will travel
axialiy with key guided ‘posts 3 and 10 to
elevate or lower the chair seat.:

To operate the chair temporarily, in the

event of failure of current to the motor 12,

we have provided a bevel gear 24, keyed te
the armature shaft 11; a crank 26, carrying
bevel gear 27, formed integral therewith 1f
desired, may be placed in position on'a stud

95 carried by the easting forming the pedes--

tal of the chair, with the gear 27 meshing
with gear 24. Rotation of the crank 26 on
the stud 25 will rotate the armature shaft 11
to elevate or lower the chair seat as desirved.

The mechanism for controlling the oper-

tion of the chair, will now be described, this

mechanism being best illustrated in Figs. 2
and 3. The motor circuits are controlled
by meang of two pedals 28 and 29. A rod
80, carrying a fiber bar 31, is adapted to be
moved vertically by the pedals 28 .and 29,
through a link 32, carried by a sleeve 33,
which is operatively connected to the rod
30 by means of a pin 34. The link 32 is con-
nected to the: pedals through levers 35 and

36, the lever 36 being directly eonnected-to.

the link, and the lever 35 being operatively
connected to the lever 36 by means of a pin
87. The pedals are interlocked -through
mechanism  similar to that shown in our
Patent No. 1,265,384, granted May 7, 1918,
so that but one pedal may be operated at a
time. The rod 30 is guided in bearings 38
and 39, and carries bushings 40 and 41,
seating in the bearings for the rod. As the
pedal 28 is depressed, the member 383 is
forced downwardly and carries with it the
bushing 40 and rod 30, at the same time

- compressing a coil spring 42 carried on the

40
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rod 30, between the bushing 40 and 41. So
soon, therefore, as the pedal is released, the
spring 42 will veturn the parts to central
position. Pressure on the pedal 29 moves the
rod 30 in the opposite direction to that just
described, and o collar 43 on the rod will
carry the bushing 41 upwardly to again
compress the spring 42, so that when pres-
sure is taken from the pedal 29, the parts
will again return to central position under
the action of the spring, as before.

The fiber bar 81 carries a series of con-
tacts 44, 45, 46 and 47, which are adapted
to engage stationary contacts 48, 49 50 and
51, respectively, when the rod 30 is moved
upwardly, and to engage stationary con-
tacts 52,
the rod 30 is moved in the opposite direction.
These contacts controi the motor circuits as
will be seen from reference to the wiring di-
agram of Fig. 7, and which circuits will be

* traced later on, to cause the same to rotatein

one direction or the other as desired, de-

pending upon whether it is desired to have

the chair seat elevated or lowered. '
In order to insure that the chair seat

58, b4, and 53, respectively, when

11,279,346

come to rest properly, should the oper-

will
or neglect to remove his foot from either

at
a£r

of the pedals, we have provided mechanism-

to automatically break the motor cireuits, at

‘either limit of travel of the chalr seat, this

apparatus being illustrated fully in Figs.
2,3 and 4. The spiral gear 18 carried at the

" lower end of the post T and keyed thereto
and to the armature shaft 11, meshes with a.

spiral gear 57, mounted on a shaft 58, car-
ried in bearings 59, 59 secured to the base
casting 22. A bevel gear 60:is fixed on.the
end-of this shaft, and meshes with a similar

‘gear 61 carried at the lower end of a suit-

ably guided screw-threaded rod 62. - The

rod 62 carries two collars 63 and 64, adapted -

o slide therecn. - These collars are part of
a member 83 connected to the sleeve 33 by
1ea £ the rod 66, so that as the sleev
means of the rod 66, so that as the sleeve
33 under the action of cither of the foot

‘pedals is moved vertically on the rod 30,

the collarg 63 and 64 will likewise and -to
the same degree be moved longitudinally of
the rod 62. Bearings 67, 67, are provided
for the vod 62. A nut 68 is threaded on the
rod. 62, and bas a bifurcated lateral projec-

tion 69, straddling the member 65, so that-

as the rod 62 is rotated by the motor 12,
through the train of gearing just described,
the nut 68 must travel up or down the rod,
depending upon the .direction of votation
thereof. The various parts are so propor-
tioned - that with-the motor.in operation,
the nut will travel up or down the rod 62
and come in contact with either the collar
63 or 64 to carry them either up or down,
and with them the sleeve 33, thus ecatising
the rod 80 to:return to normal wposition
under the action of the spring 42 together
with the pedals 28 and 29 and thereby: to
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separate the contacts 44, 52, etc., or 44, 48, .

ete., consequently opening the circuit to the
motor 12. . It will be understood of course,
that thig combined action of parts takes
place only at the limits of travel of the chair
seat, as predetermined by the ratio of the
gears, the thread on the rod 62 and distance
between collars 63 and 64. For intermediate
positions it is merely necessary to remove the
pressure from the pedals in order to break
the motor circuits. :

We have provided also, brake mechanism

for the armature shaft 11, this brake going -
bJ = ©

on automatically each time pressure is taken
from the pedals.
plied in Fig. 1, and its construction is illus-
trated in Figs. 3 and 6. It comprises a con-
nection 69 carried at the lower end of the
rod 30 and keyed thereto by a pin 70. A
brake band comprising two members 71 and
72, together Torming an ellipse, as shown
in Fig. 6, surround the armature shaft. The
brake band is connected by means of a link
73 to the member 69’. Now, as the rod 30
ig moved in either direction under the action

The brake ig'shown ap-
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of the pedals, the brake band member 71
will be drawn away from the armature shaft
11, and as the rod 30 returns to central posi-
tion under the action of the spring 42 the
brake band will be again applied, so as to
bring the motor to a state of rest, as shown
in Fig. 1.

We shall now proceed to describe a eycle
of operation of our apparatus. Assuming

that it is desired to have the chair seat

move upwardly, all the parts being in the
normal position shown in the drawings:
The operator depresses the pedal 29, which
through the lever 36, and link 82, will move
the sleeve 33 upwardly, carrying with it the
rod 30, and bushing 41, the upward move-
ment of the latter compressing the spring
42. As the rod 30 moves upwardly, it car-
ries the fiber bar 31 upwardly, bringing the
contacts 44, 45, 46 and 47, into engagement
with the stationary contacts 48, 49, 50 and 51
respectively. . The closing of these contacts
closes circuits to the field and armature of
the motor 12, the field cirenit being traced
from the plus main, main line switch W,
conductor 79, contact 49, conductor S0, con-
tacts 48, 44, conductor 82, field T, conductor
83, contacts 47 and 51, conductor 84, contact
50, conductor 83, and out at minus. The
armature circuit of the motor may be traced
from the plus side of the line, through the
switch W, contacts 49 and 45, conductor $6,
through the motor, conductor 87, con-
tacts 46 and 50, conductor 85 and out the
other side of the main line switch W to the
minus side of the line. The armature shaft
11 of the motor will now rotate. Rotation
of this shaft will rotate the screw-threaded
post 7, through the spiral gear 18, the latter
being cennected to both the post 7 and the
armature shaft 11 by keys. Rotation of the
post T also rotates the column 5, by means
of nut 6 keyed to post 7 as already de-

_scribed. Depression of the pedal 29 also

50
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operates the brake bands 71 and 72 to cause
them to move to the left as viewed in Fig. 1,
to relieve the brake pressure of member 71
on the armature shaft of the motor. Clear-
ance is provided in the member 72 for this
purpose as seen in Fig, 1. We will assume
that the motor is wound so as to be at this
time rotating the post 7 in an anti-clockwise
direction. This movement of the post will
cause the nuts 8 and 4 to travel upwardly,
carrying with them the columns 10 and 3,
which support the chair seat, the column 8
moving upwardly preferably twice as fast as
the column 10. When the operator removes
his foot from the pedal, the mechanism op-
erated thereby, will all assume normal posi-
tion, under the action of the spring 42,
which it will be remembered has been placed
under compression by depression of the
pedal, and the fiber bar 81 will be moved
downwardly to open the motor circuits by

g

separation of the contacts, the hrake will he
applied to the armature shaft 11 of the
motor, and therefore, the parts driven there-
by, will be brought to rest. However, as it
is within the bounds of possibility that the
operator may forget to remove his foot from
the pedal, we have provided the automatic
stop mechanism which has already been de-
scribed.  When the pedal 29 is depressed,
the upward movement of the sleeve 33 car-
ries the collars 63 and 64 upwardly, until
the collar 63 is in contact with the upper
bearing 67 of the threaded rod 62. The ro-
tation of the spiral gear 18, rotates the gear
57, which in turn rotates the gears 60 and
61, to rotate the threaded rod 62. The nut
68 being held from rotation on the rod 62 by
the member 65 of the stop mechanism, will
travel downwardly, until it engages the
collar 64, after which it will cause the latter
to move downwardly, carrying with it the
sleeve 33, through its connection therewith
by means of members 65 and 66, and there-
fore the post or rod 80, to separate the con-
tacts 48, 49, etc., 44, 45, etc., respectively, and
open the motor circuits, this action of the
stop motion mechanism also applying the
brake mechanism, and the armature shaft,
and therefore the chair seat, will be auto-
matically brought to rest. The chair seat
will now remain stationary, until such time
as 1t is desired to move it again in the oppo-
site direction-under the action of the motor,
or by means of the crank 26 as the threads
on the supporting columns for the chair seat,
are of a sufficiently low pitch to prevent the
chair descending by gravity. Should it be
desired to move the chair seat downwardly,
the pedal 28 may-be depressed, moving all
the parts connected therewith in the oppo-
site direction to that just described, to close
contacts 44, 45, etc., 52, 53, etc., respectively,
to reverse the flow of current through the
motor and cause the same to rotate in the
opposite direction, at which time the nuts

70

80

85

90

100

110

carried by the column 5 and post 7 will -

move downwardly to allow the chair seat to
descend. The automatic stop motion mech-
anism will operate on the down motion as
well, the collar 64, under the action of the
pedal 28 being carried downwardly, carry-
ing with it the collar 63; as the rod 62 will
now be rotating in the opposite direction to
that already described, the nut 68 will travel
upwardly, until it engages the collar 63,
which it will carry upwardly and through
the connection 66, the sleeve 33, and thereby
move the rod or post 30 upwardly to open
the contacts controlling the motor circuits,
at the same time applying the brake to the
armature shaft, to bring the motor and
chair seat to rest. _

It will be appreciated that by connecting
the motor to the chair seat as herein dis-
closed, no governor mechanism is necessary

115

120

125

130



10

15

20

30

"85

40

45

a. 1,279,346

in order to retard the descent of the chair
seat, and also the compactness of the pedes-
tal which supports the chair proper is pre-
served, as everything, with the-exception of
the foot pedals will be inclosed therein. By
the use of the telescoping principle for the

‘chair seat supporting members, we are able

to adjust the -chair seat as high as in-the
standard chair of this type, but at the same
time retain suflicient support for the seat to
maintain it rigid, when in extreme elev‘lted
position.

Having. thus described our mventlon and
without hnntmo ourselves' to- the premse
details of construction and arrangement of
parts disclosed, what we claim, and desire to
secure by Tetters Patent of the United
States ig:—

1. In an ad]ust‘lble chair; the combm‘L-
tion of an electric motor, tele’seopmv mem-
bers supporting. the chair. seat and carried
within-the armature shaft of the motor, and
means rotated by thie motor for actuating
said -telescoping members.

2. In an adjustable chair, the combnn-
tion of an electric motor, tﬂlescopmo memi-
bers supporting. the chair seat, and carried
within the armature shaft of the motor, and
means rotated in opposite directions by the

motor for actuating said telescoping mem-.

bers:

3. In an adjustable chair, the combmatlon
of an electric motor, tele%copmo members
within the armature shaft of said motor, one
of which is connected ' to.the chair seat,
telescoping screw threaded members also

.carried within the: armature shaft of the

motor, one of which is directly connected to
the said shaft, means for comnecting the

serew threaded members to each ouher, and

nuts mounted on said members and -mov-

_able longitudinally thereof when the screw

threaded members are rotated by the arma-
ture . shaft to raise and lower the first-
mentioned telescoping members and thereby

“ actuate the chair seat, one of said telescop-

b0

65

60

65

ing members being supported by one nut,

Wthh 18 moun’ced on the inner -screw
threaded member and the other by the nut
mounted on the outer screw threaded mem-
ber.

4. In an ‘xdjustf\ble chair, the comblnatmn:
“of supporting means for the chair seat, an

electric motor for actuating the same, con-
tact mechanism controlling the circuit of the
motor,
ently of the supporting means for the chair

seat and driven by the motor for controlling.
ddltlon‘ll

said contact - mechanism, and
means - controlling said contact mechamsm
and controlling ﬂso the contact controlling
mechanism  which is driven by the Sald
motor. .

5. Inan qcljustable chair, the combination
of supporting means for the chair seat com-

ing with the motor

axial - longitudinal
threaded rotatable column, a secondary non-

mechanism functioning independ-.

prising telescoping tubes, a rotatable tube
ploi"i('led with serew threads on its exterior
surdface, ‘a non-rotatable nut actuated ver-
tically by said screw threads, said rotatable
tube having longitudinal slots on the in-
terior thereof and diametrically opposite
each other, a member rigidly connected to
the upper end of the screw threaded tube
having projections to engage the said longi-
tuqul slots, a reversible motor havmo a
hollow shaft adapted to receive the said sup-
porting mechanism for the chair seat, ex-
terior interlocking pedals adapted to control
the motor to vary the elevation of the chair
seat supporting means, and means codperat-
armature shaft and
lmntlno the longitudinal movement of the
supporuno means and consequent elevation

of the chair seat within plpdeternnned_

limits.

6. In an adjustable chair, the combina-
tion of supporfing means for the chair seat
comprising telescoping. tubes, .a threaded
rotatable tube, a threaded rotatable column,
o primary non-rotatable mut confined to
movement upon  the

rotatable nut confined to axial movement
upon the threaded rotatable tube, a member

“rigidly. connected to the upper end of the
rotatable-column havmo means to transmit
motion therefrom to tle rotatable tube, ball

bearings supporting said tube, a motor hav-

ing a hollow armature shaft within which.

the supporting means for the chair seat are
carried, and by which the supporting means
are actuated to raise and lower.the chair
seat, the movement of the chair seat support-
ing means coinciding with the. center of
1’ot‘1t1011 of the ai rmature shaft.
7.-In an. ‘ldmsmble chair, the combina-
tlon of supporting means for the chair seat
comprising telescoping tubes, a motor for
actuating the supporting means, said sup-
porting means ‘having '1\1&1 lonolﬂldln‘ll
motion on a common axis comclchng and
parallel with the-center of rotation of the
motor armature shaft, keys and keyways to
direct .the longitudinal movement of the
tubes and to prevent their relative retation,
a member-carrying directly one of the tibes
and. cobperating with a primary non-rota-
table threaded nut, a member rigidly se-
cured to one of the telescoping tubes and
pivotally connected to the chair seat; and

locking mechanism cobperating t! Levewith to.

hold the chair seat in s any desired radial po-
sition at right angles to the axis of rotation
of the motor.

8. In an adjustable chair, the combination
of supporting means for the chair seat com-
prising telescoping tubes, a motor for
actuating said chair seat supportiig means,

said tubes being coincident with the center

of rotation of the motor, means to prevent
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rotation of and to direct the longitudinal
movement of said tube, a non-rotatable nut,
a member carrying directly one of the tele-
scoping tubes and resting upon said nut, a
member rigidly secured to one of the tele-
scoping tubes and pivotally carrying the
seat of the chair, and locking means carried

5

thereby to lock the chair seat in any radial
position at right angles to the axis of rota-
tion of the motor.
In testimony whereof, we have signed our
names to this specification.
WILLIAM H., HULTGREN.
GODFREY R. REBMANN.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. G.”
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