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The present invention relates to extepsﬂole
chairs and has for its object to provide an
‘improved raising and lowering . mechanism
applicable to dental %uromal anid other Lypes

of chairs and which is efficient in operatlon '

and economical to manufacture =

A further object of the invention is to
provide an improved lifting mechanism for
extensible chair sections embodymv a flex-

ible power driven connection, through the

medium of which one section is f\dabted to
raise another.

A further object of the invention is to pro-
vide an extensible chair including telescop-
ing columns or sections with nnproved nmeans
for elevating and lowering the
Whereby they are moved s’multuneously one
relative to another in either direction. .

A still further object of the invention is

to provide an extensible chair. having tele- -

secping sections gnided within a “base or cas-
ing vwherein one section is adapted to lift
“the other, the lifting section being elevated
and lowered by means of.a flexible connec-
tion yieldably supported at one end whereby
it is held taut and maintained in proper re-
lation with a power driven ele ment opemtmo
in engagement therewith.

To these and other ends the invention re-
sides in certain 1mprovements and combina-
tion of parts 21l as will be hereinafter more
fully described, the novel features being

pointed out in the claims at the: Lnd of the

“specification.
In the drawings: '
Tig. 1 is a side clevation of a ch i em-
bodymw the invention;
Fig. 2 is a top plan view of the chair bc\Sv

showno the relative pool‘monq of the tele-.

seeping sections and the manner of Oun:hng
the same;

Fig. 3 is a top plan of the base shown part-

ly 1n section to illustrate’ the motor drive’

mechanism for v aising and lowermg the tele-
scopmo sections;

Hig. 4 is a vertical section talen on line
4242 of Fig. 3, showing a portion of the
driving mech%msm for raising the ch ‘nr sec-
tions;

Fig. 5 is a fragmentary sectional elevation

ghowmd an adjhst‘llﬂe connection for the -

lower end of one of the chains interposed
betwesn the teléar'opmg qectmns, :

sections

on- hne 162—16* of Figur
manner of - attmchmo* the lower pullev to the

1928, oel‘lal No 109 560

Fig. 6isa part sect1onal elevation showma

_the telescopma sections in- raised pos1t10n"

Fig: 7 is'a similar view Wlth the sectlon%

inlowered position ;

Fig. 8isan enlarged detail Vertlcal sectlon
showmrr a’ yleldable anchor for one end of
the ﬁemble operating connectlon by ‘which
the sections are elevated.

Tig. 9is'a central vertical section showing
the chair sections in “lowered position and i
lustrating a portion of the hftan" mecha-
nism for the sections; :

Fig. 101s a vertical sectlon talken substan-
tmlly on line 10°—10* of Fig. 3;

Fig. 11 is a top plan of a ﬁxed standard
projecting within the telescopmg sections as
shownjn I‘lg 105 - :

gw 12isa horuontal sectlon of the stand-

Flo‘ 13 is a've “t1ca1 sectlon correspondlng
to Flg 10 and showing a modlﬁed dorm of
the invention; *

Fig. 14 is 2 dizgrammatic view in eleva—

tion and partly in section showing the modi- -

fied chain and pulley arrangement for lift-
ing the extensible chair raising columns;
i ig: 15 is a top plan view showmg the rela-

85

60
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70
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80~

t1ve pomtlons of the pulleys and:connections - -

for the sprocket chain by Whlch the outer

column i’ 1*alsed and
Fig. 16is a fra(rmentary Vertlcal section
re 13 showing the

outer column.’

Similar. reference numerals throughout
the several views indicate the same parts

The embodiment of the invention disclosed

herein by way of illustration of the principles

involved ‘comprises preferably a base. indi-
cated generally at 10 and a chair seat frame
11 upon which'is supported a seat or cushion
12, a foot rest 18, a back 14, side arms 15 and
other parts as. shown in Fl_g 1, all of which
may be of any approved or Well known “con-
struction.  The base, which may be of any
desired shape, preferably comprises an upper
cylindrical section or casting 16 and a lower
flanged section 17 connected preferably as

85

90

95-

100 -

indicated in Figs. 9 (md 10 by the stud, '

bolts 18.

The upper and lower casing sections are -

provided respectively with extended portions

19 and 20 at one side of th@ baqe to fdrm 4

105
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housing for the driving mechanism by which
the chair sections are elevated, this being
preferably done through the medium of a
reversible ‘electric motor 21 secured to' the
extensions at one side thereof as shown in

'Disposed within the base 10 are the inner
and outer chair raising columns or sections

922 and 28 respectively which- are adapted

to rest upon the bottom 24 of the base section
17 when the columns are in their lowermost
position as shown in. Fig. 10. The 'seat
frame 11* for supporting the frame 11 is car-
ried by the inner section 22 being connected

5 therewith by a flanged ring 26 secured pref-

erably by a suitable number of screws 26, one
of which is shown in Fig. 9, the screws being
threaded into openings 26* which are indi-
cated in Fig. 2. The seat frame is held upon
the ring 25 by a plate 27 forming a closure
for the upper end of the section 22 and being

~secured to the ring by a suitable number of

serews 28. S

'The shape of the extensible sections 22 and
28 1s best indicated in Fig. 2, the outer sec-
tion having oppositely disposed side portions
29 each of which is provided with a pair of
vertically = extending - angularly disposed

" tracks 30 upon which travel the guide rollers

an

31 which are suitably journaled in bearings

. 82 projecting inwardly from the base 10.

el
(23

Any number of the rollers may be provided,

_preferably one pair for each track, only one

of which is shown. The inner section 22 is
guided by the outer section, the former hav-
mg laterally projecting and vertically ar-

- ranged extensions 83 each having a track 34

40

45

50
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upon which a suitable number of rollers 35
are adapted to travel, said rollers being jour-
naled in bearings 86 on the inner face of the
outer section 28 as shown in Fig, 2.
Projecting upwardly within the section 22

is a standard 387 provided with an enlarged.

base portion 88 having two sets of projecting

‘Tugs 89 and 40 each of which is adapted to
-rest upon the bottom 24 of the base and to
‘be secured thereto by screws or. belts, not

shown, arranged to extend through openings
41 in the lugs. - The base portion 38 of the
standard 37 is provided with a vertically dis-

43 on a drive shaft 44 having its inner end

journaled in a bearing 45 secured in a pocket

or recess 46 of the standard 37 as shown in
Fig. 10. The outer end of the shaft 44 is
journaled in a bearing 47, seated in a frame
or gear casing 48 as best shown in Figs. 3 and
10, the frame being carried by the bottom
24 of the base to which it is secured by screws
49, The shaft 44 has a gear 50 suitably se-
cured thereon which is in mesh with a gear
51 free to rotate upon an arbor 52 supported
by the frame 48 as shown in Fig. 10. The
gear 51 is driven by a pinion 53 on a short
shaft 54 suitably journaled in the frame 48

1,700,741

and ca.rrying a worm wheel 55. A worm 56

upon a shaft 57 serves to- drive the worm

wheel. The worm shaft is suitably journaled
in a pair of bearings supported by the frame
48 and is connected with the armature shaft

58 of the motor 21 by a suitable coupling 59,

preferably one of the flexible type.

70

The standard 87 is of the hollow type as

indicated at 60 in Figs. 10 and 12, and 1s pro-
vided at its upper end with a relatively nar-
row right angular recess 61 in which is posi-
tioned a pulley. 62 rotatably disposed upon
a pin 63 having its opposite ends supported
by the standard as shown in Fig. 10. A sec-
ond pulley 64 is rotatably mounted between
a pair of lugs 65 projecting inwardly from the

lower end of the outer column 23, said pul-

ley being carried by a pin 66 having its op-
posite ends supported by said lugs. The pul-
ley 64 projects through a slot 67 in the outer

85

column and also into a slot 68 in the bottom

of the inner column when the latter is in low-
ered position as shown in Fig. 9. -

The lifting element for the outer column
comprises a flexible connection 69, preferably
in the form of a chain and having at its outer
end an adjustable: bolt comprising a cylin-

71 projecting through -and having its head

-resting upon a bar T2 supported by lugs 73

90

.drical nut 70 into which is threaded a screw

extending inwardly from the casing 16 as .

shown in Figs. 2 and 9. The connection 69

extends downwardly around the pulley 64, -

thence upwardly within the inner column 22
and over the pulley 62 and then down through
the standard 87 around the sprocket 43 and
upwardly a short distance where it connects
with 'a rod 74. The.rod extends vertically

100

within the column 12 and projects into & -

“pocket 75 formed in the upper end of said

column as shown in Fig. 9. A spring 76
surrotunds the rod within the pocket, the ten-
sion of the spring being regulated by a screw
77 threaded into the rod as shown in Fig. 8.
The spring serves to hold the chain tant un-
der all conditions of operation and maintaing
the rollers. of the chain in proper engage-

ment ‘with the teeth of the sprocket, both-

during the ascending and descending move-

: 1th .ments of the sections. - -
posed recess 42 for the reception of a sprocket

The use of the spring or a yieldable anchor

105

116

115+

for the chain is an important feature of the -

_lifting mechanism and is essential to the suc-

cessful operation of said mechanism, partic-
ularly on the downward stroke of the sections
for the reason that the slack in the chain
during this time would ordinarily be suf-
ficient to permit the rollers to drop or ride
outwardly on the teeth of the sprocket to the
extremities thereof, or to a point at which
a binding action might take place. between

the teeth and the rollers which might result

in bending or breaking the teeth of the
sprocket or in the rupture of the chain. This
difficulty is avoided by employing the yield-

125
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able means shown for keepmc the chain taut -
during the descent of the inner fmnd ‘outer

chair r raising columns. -
" The standard 87 is orooved at its opposfse
sides as indicated at 78" in TFig. 12 to receive
‘the chain 69 and rod 74 which move within
-the grooves When the sectlons are raised and-
_.lowered

Tt will be understood fl o the construcmon
described above that themotor serves to drive

-the sprocket 43 and that rotation of the latter

in the direction indicated by the arrow in Fig.

9 will exert a pull on: the chain which will

. Relevate the outer column or section 23.

Raising of the inner column is effected at

the same time by movement of the outer col-

umn, through the use of a pair of flexible con-

-nections or chains 78, each extending over a

- pulley 79 rotatably mounted upon the inner

20"

face of the outer column 23 as shown in Fig.

- 10.--One end of each chain 78 is connected to

a-lug 80 projecting from. the inner column

‘near the bottom thereof, the opposite end of

~“the chain being connected with an adjust-

5 -able anchor 81 hava' a depending portion 82

guided in a recess 83 formed in the bottom 24

-.of the base as shown in Fig. 5. The anchor

“may be adjusted vertically From time to time

- -by a screw 84 to take.up slack in the chain,

- 80

the screw being extended through a laterally -
'prOJectlng portion: 85 of the anchor- and

threaded into the bottom 24 of the base as
shown.

o Ttwill .be apparent from:the constrvctlon E
5 just described that raising of the outer sec-

tion through the medium of the sprocket 43
and chain 69 will effect simultaneous raising

~of the inner section 22, since the chain 7 78, ex-

40

45

tending over the pulley 79 of the outer sec-
- tion, has one end fixed to the bottom of. the

base and the other to the bottom of the in-

.mer section 22. Furthermore it will be ¢ ap-

sarent that:the inner section Wlll move twice
as fast as the outer section’since the mniove-
ment of the chain is twice that of the move—
ment of the outer section,
In the downward movement of the sectlons
the motor is of course reversed, so that the

-pull of the sprocket is traneferred to the in-
" ner section 22 through the rod 74 and spring

76, the outer section. being lowered at the
same time by. the return movement of the

- chain 69 traveling over. the pulley 62 as. Wlll
" be understood.

55

The standard. 87, the inner sectmn 29 and

outer section 23 are each slotted as indicated

at 86, 87, and 88 respectively to afford clear-

" ance for the sprocket shaft 44 as shown in

60

65

Fig, 10, -
The casing 16 is provided at its uppel end
with a cover 89 having an opening through

which the chair. raising sections operate and
-the outer section is provided with a.cover 90
through which the 1nner,seet10n 99 projects as -

shown in Fig. 9. -

‘tion 222

~'The electrm switch for contr olhng the oper-
ation of the motor, not shown, is preferably

3

controlled by a: foot pedal 92 located at one o

~side of the chair base as shown in Fig. 8.°
* In the modification shown in Figures 13 to
+16 inclusive, the base 10*is similar to the base:

70

shown in Flgures 1to8and 9 and’'10 with but - -

".slight differences, as will appear hereinafter.:
‘The base 107 compnses the upper and loiver -

sections 16* and 172, respectively, the latter
having a bottom 24» upon which normally
rests the inner and outer extensible chair
raising sections 22* and 23%; as shown in Fig-

‘ure 13, The casing sections 162 and 172 are

provided with extended portions 19* and 20°

to:which ‘the reversible motor for raising the .
~chair sections is secured, as shown-in Flgure ‘

3. The gear arrangement-driven by the motor

80.

21 for raising the sections is shown 1n Figure -

14 is the same as that shown in Flgure 10,
being givern the same reference characters

85

The sprocket shaft 44* which is driven by the .

and 45, the latter extending upwardly from
the bottom 24* of the ‘base, as shown in Figure

.gear 50 is suitably journaled in bearings 47 -

90

14." A sprocket 43* is fixed on the inner end .. -

of the shaft and is operatively associated

~with the chain or flexible connectlon 692 as
.shown. in Figure 13. The chain is secured
at-one -end to an adjustable connection com--
prising a cyhl drical nut 70* and a screw 71*
‘The connection ex- -
tends through and is supported by a lug 73*
projecting inwardly from the casing 16*'as .

threaded into the nut.

shown in-Figure 15. The ¢hain extends down-

wardly from said lug around. a pulley 64* on -

95

100

the bottom of the outér chair raising-section .

223% and.ig earried upwardly over a pulley 622

having a spindle 63* journaled.in a bearing

630 prOJectmg inwardly from the casing 16%

as shown in Figure 15.  The chain is carried

downwardly from the pulley 62* around the

‘sprockeét 48* and thence upwardly a short dis-
tance w heré it connects with a rod 742

=The upper- end of the rod projects.into a
recess or pocket 75* formed in the outer end
of an arm or bracket 22" extending laterally

105

10

from the top ‘of the inner chair raising sec- .. :

The outer section 28% is cut away. at
23" to afford clearance for the arm, as shown

115
in Figures 13 and15.- The arm may be cast

integral with the inner chair raising section

‘or otherwise secured thereto-as desired.”

. The rod 742 is connected at its upperiend

~with a spring 762 which surrounds the rod

within the recess 756% of the arm, the tension of

-the spring being regulated by a screw .77,

threaded into the rod and engaging the upper

‘end of the spring. . The spring servesto hold
the chain taut under all conditions of opera: i

tion, being provided for the same purpose and -

functlonmg in the same manner as the sprmg
76 shown. in Figure 9.
- The pulley 64° on the lower end of the Outer

chalr raising section 23" is preferably carried

136
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by a bearing 64° rotatably disposed on a pivot
pin 66* which is preferably connected with
the outer section as shown in Figure 16.
‘The chains 78* by which the outer chair
raising section is made to raise the inner sec-
tion have theirends sécured to the inner sec-
tion and to the base in the same manner as

‘the chains 78 shown in Figure 10, said chains

 being extended over pulleys 79* journaled on

10

the ‘inner face of the outer column 23* as
shown in Figure 14. ;
The outer and inner sections are guided by

“~the rollers 31 and 35 in the same manner as

25

30

45

[
[

60

- shown in Figure 2. ’ B
TE

The operation of the modified arrange-
ment is the same asthat embodied in Figures
1 to 12 inclusive, tha same motor and driv-

“ing mechanism being eniployed in both cases, . an nsl I, & Das Lan
‘outer chair raising sections. guided within

the principal difference being in omitting the
central standard 37.as a support for the inter-
mediate chain carrying pulley 62, this pulley
in the modified arrangement being secured to
the top of the casing 16> so that the chain 692
may operate entirely between the outer chair
raising section and the casing surrounding
the same. EREEER —

T claim as my invention:

1. In an extensible chair, a base, a column

_disposed therein, a second column within the

base, means operatively connecting the first
mentioned column with the second toeffect
raising of the latter, a flexible connection

interposed between the - second mentioned.
column and the base and operatively con--
nected with the first mentioned column' to

effect raising-of the same and means opera-
tively engaging said connection.

9. In an eéxtensible chair, a base, inner and
outer extensible columns adapted to be guided
within the base, a flexible connection inter-
posed between said base and one of said
columns and operatively connected with the
other column to effect raising of the first men-

tioned column, means connecting the last men-

tioned column with the base to raise said last
mentioned column and means operatively en-

‘gaging:said connection.

7 3..In an extensible chair, a base, inner and
outer extensible columns adapted to be guided
in* the base, a flexible connection having one
end anchored upon the base and the other
upon one.of said columns, a rotatable mem-
ber upon the other of said ¢olumns on which
said . connection is adapted-to travel, means
actuated by the last mentioned column for
lifting the other column and a driven mem-
ber operatively engaging said flexible con-
nection. -

4. In "an extensible chair, a base, inner
and outer chair iaising sections guided with-
in the base, a flexible connection operatively
associated -with the outer section and having

one end anchored upon the base and the -

other connected with the inner section, a re-

°1,700,741

volvablé support upon which the connection
-is adapted to travel, actuating means for
- said  connection and means for: moving the

inner section relative.to the outer’section.

5. In an extensible chair, a base, inner and-
~outer. chair raising sections guided within

NON

the base; a pulley journaled upon the -outer -

section, a second pulley supported within the

base, a flexible.connection engaging said pul- -

leys and having one end connected with the
inner -section and the other connected with
the base, a revolvable member operatively
engaging said connection for actuating the

75

same, means for driving' said revolvable -

member and means adapted to be operated.
by the outer section to effect raising of the

inner section. e R
6. In an extensible chair, a base, inner and

the base, 2 chain operatively associated with

the outer section and having ‘one-end an-

chored upon the base and the other upon the
inner section, actuating means for said chain

including a sprocket and means actuated by

section: Do - R
7. In an extensible :chair, ‘a base,” inner
and outer chair raising sections guided with-

the outer section adapted to raise the inner

in the base, a flexible operating:connection.
‘having one end anchored upon the base and

the other upon the inner section. and being
connected “intermediate its ends with the
outer section, a pulley connected with the

Jbage and forming a support upon which said -

operating connection is adapted to travel,
actuating means for: said “connection and
flexible devices actuated by the outér section

adapted to move the inner section relative-

thereto. N .

8. In an extensible chair, a base, inner and
outer: chair raising sections “located ‘within
the base, a flexible operating connection hav-

‘ing one end anchored upon the base and the

other upon the inner section, a revolvable

support carried by the base upon which the -
" flexible operating. member - is  adapted to

travel, means- connecting said flexible con-

-nection with the outer section to effect rais-
-ing of the latter, means for:actuating ‘said

connection and means located bétween the

“inner and outer sections adapted to be actu-

ated by the latter to raise the former.

80,

40

100

105

110

115 -

9. In an'extensible-chair, a base, inner and =

outer chair raising sections supported by the

base, a pulley journaled upon the outer sec- .

tion, a support projecting within the inner
section, a pulley mounted on said support, a
flexible “operating member ‘engaging said
pulleys and having one end anchored upon

‘the base and the other upon the inner sec-

tion, means for actuating said flexible mem-

“ber to elevate said outer section and means

actuated by the outer section adapted to
raise the inner section, o ,

120

125
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10. Tn an extensible chair, a base, a column
disposed therein, a second column within the

~'base, means operatively connecting the first

column with the second to effect lifting of
the “latter, a chain operatively associated

- with the first mentioned column and having

10

15

one end yieldably connected with the second
mentioned column and the other connected
with the base and actuating means for the
chain including a sprocket. e

11. In an extensible chair,a base, a column -

disposed therein, a second column within the
base, means operatively connecting the first
column with the second to effect lifting of
the latter, a flexible connection operatively

- associated. with the first column and. having

- oneend anchored upon the base and the other

20

- raising of said first column.
12. In an extensible chair, a base, a chair
raising column disposed therein, 4 support:

25

30

yieldably connected with the second column;’
a power shaft, and a member driven thereby .

adapted to actuate said connection to effect

within the base, a flexible connection opera-

tively associated with said column and hav-
ing one end secured upon the support and the

other upon the base, actuating means for said
connection, and means operatively connect-
ing the support with said column. . :

13. In a lifting mechanism, a base, exten-

- sible sections therein including an operated

40

45

50

and actuating section, means operatively con-
necting the actuating section with the other
sectlon, a flexible element interposed between

the operated section and the base, said ele-
‘ment being operatively connected with the

actuating section, and operating means for
said flexible element. - o

14. In a lifting mechanism, a base, exten-
sible sections therein, a flexible connection in-

_terposed between the sections adapted to op-

eratively connect one with the other, a flex-
ible element interposed between the last men-
tioned section and the base and operatively
associated with the other section and actuai-
ing means for said flexible element. :

15. In a lifting mechanism, a base, exten- .

sible sections therein, means operatively con-
necting one of the sections with the other, a
flexible element interposed between the last
mentioned section and the base and having

- a yieldable anchor at one énd, means opera-

55

tively connecting said element with said last

- mentioned section, and operating means for.

said element.

16. In a lifting mechanism; a base, inner -

and outer extensible sections therein, means

operatively connecting the outer section with

- the inner section, a flexible element inter-

60',

posed between the inner section and the base -

tion, and means for actuating said element.
17. In a lifting mechanism, a base, inner

5

~and operatively connected with the outer sec-

and outer extensible sections therein, a flex- -

‘ible connection interposed between the inner

65

and “outer sections whereby the latter is -
adapted to lift the former, a flexible element

operatively connected with the outer section
having one end yieldably connected with the
inner section and the other connected with

‘the base, and actuating means for said ele-

ment. B

70,

~18. In an—extenéible chair, a base, a column -

therein, a second column within - the -base, .
means operatively connecting the first men-
tioned column -with ‘the second column to

7%

effect raising of the latter, a pulley secured

upon the base, a second pulley secured upon

the first mentioned column beneath.the first

mentioned - pulley, a flexible operating. con-’

80

nection for said first mentioned - colummn ...

adapted to extend around said pulleys and

‘having one end connected with the base and

the other with the second mentioned column,

and actuating means for said connection.

19. In an extensible chair, a base, Inner and

85"

outer columns therein, means operatively .= -

connecting the outer column with the inner

- column to effect raising of the latter, pulleys
“carried by said base and said outer column,.

an arm projecting laterally from the inner

column, -a flexible connection engaging said .

pulleys and having one end anchored upon
said arm-and the other upon the base, and
actuating means for said connection. = =

20. In an extensible. chair, a base, inner
and. outer’ chair raising columns therein, an

90 -
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arm projecting’ laterally from the inner '
column to-a point between the outer column .

‘and the base, a flexible element operatively
.connected with: the first mentioned -eolumn-

and having one end connected with said arm
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and the other with the base, actuating means -

for said flexible element, and means opera-

tively connecting the outer column with the
_inner column. : SR :
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- 21. In an extensible chair, a base, inner and .

outer chair raising columns therein, an arm.. .~

projecting laterally from the inner column

‘to a point between the outer column' and the

base, apulley secured upon the upper end ot

110

the base, a second pulley secured upon the = -

outer column adjacent the bottom thereof, a
chain extending around said pulleys and hav-
ing one end anchored upon the base and the
other upon said arm, a power shaft having a

sprocket thereon operatively engaging said

115

chain, and means operatively connecting the. :

outer column ‘with the inner column.
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