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. TILTING MECHANISM FOR CHAIRS

" 'Walter F. Herold, Bridgeport, Conn., assignor to
‘ The .Bassick -Company, Brid‘geport,"' Conn., a

' corporation of Connecticut

« Application. May 16, 1935, Serial No. 21,739

', L , 2 Claims. (CL 185—17)
".'THe present invention Telates to:tilting mech- -

“anism for: chairs, either'of ‘the type in which
the: chair seat is tiltable relatively to a’ support-
“inig base, or'in which' the chair back-is tiltable
5. relatively to the chait seat, and is“an improve-
mentover the chair iron"disclosed .in my co-
pending application S. N. 695,989 filed October

31, 1933, Patent No. 2,008,209 issued July 16,,1935 &
.sponding parts: throughqut the several figures of

and in which the tilting action takes place in
10 2 hinge joint of rubber - or other suitable mate-
" yial; the rubber being in the form'of a cylinder
disposed under permanent pressure and tension
between inner -and ‘outer, - ¢o-axial “concentric
members to which the rubber is in effect bonded,
15 the relative movement’ between' these ‘Tnembers
~ peing supported by the torsional strain set up in
the compressed rubber.: BRI

According to the invention:disclosed in- said -
application the rubber is under predetermined -

og initial ‘tension yieldingly holding’ the tiltable
: member in its normal ‘non-tilted" position; “and
as the tiltable member is tilted the tension and
resistance in ‘the rubber is built up to ‘'support
‘the increased load as the pressure moiment’ is
o5 increased during tiltihg. - s
- ™ "It is proposed in the present invention to pro-
vide ' means whereby the angularity :of -move-
“ment of the joint elements will be in’increased
ratio to the angularity of movement of the tilt-

' g0 ing member, and consequently the tension set " &
- tweéenthe arms.’
< preferably: formed - of _rubber, ‘graphite -impreg-

"‘up in the Tubber will be of a different order
‘than is the case where the angularity of move-

“ment of “the joint elements: corresponds: to’ that -

of the tilting member, to the end ‘that the proper

35 angularity of movement to ‘produce ‘the desired

tension in the rubber may be produced inde-

pendently of the particular’ angularity of move-
ment of the tilting member, . .~ G

* With the above and other objects in’view em-

40 ‘bodiments of .my invention dre’ shown in the

_accompanying drawings, and these embodiments:

will “be. hereinafter. more " fully . described with

reference thereto, and the invention will e finally
_pointed out in the elaims. . o
1Inthedrawings: "

Fig. 1 is-a side elevation of a ichair: irdn‘em- :

bodying ‘the invention, the.forward -andxrear-

ward ends of the seat supporting spider arms
50 -being broken away. 0 e 0

Fig. 2 isia top plan. view, aportion -of .one. of

the spider arms being broken away. . « % - ‘

‘Pig. 3 is.a vertical sectional view, téken"albng
‘the line-3—3 of Fig. 1. - IR T e
56 Fig. 4 is a- side elevationof a modified - form

‘wardly = projecting - flat-surfaced
" formed upon the upper sides, and against. which 49
“"the. upper portions: of -the “spider arms. 10—10
_rest “in ‘the ‘normal non-tilted position .of..the
“chair seat: ‘The upper surface of the bracket
“:41 . js"inclined rearwardly--and
* gt 21, tangentially to the tilting arc.of the spider 45
“arms to form a limit stop to the rearwdard tilt-
*ing actionof the chair seat, as indicated by the -

of ‘chair iron; according tb the invention, adapted ‘

.foritiltably supporting a chair back.

iWig,"B.is a plan view thereof ~with-the seat

“removed:and with certain parts broken away and

inssection. . ; A o : 5
-Fig, 6 1s. a vertical sectional view, taken along

the: line 66 of Fig. 4, the. seat being iremoved.
Similar reference’ chardcters indicate corre--

the drawings.- - : Lo 10
" Referring -to the drawings and more. particu-
larly to Figs. 1 to. 3 .thereof, the chair-iron,
according. to the illustrated exemplary embodi-

*ment of .the invention, comprises a pair ‘of an-
gular cross-section .spider arms -10—10.adapted 15

0 be. screwed -to the underside of the chair ‘seat

~in~the usual manner,.and mounted for tilting

movenient upon a bracket 11:having a vertically
disposed -socket 12 engaged by a vertically-dis-
posed - post-or spindle .43, -the ‘bracket having 20
swivel movement on the post in the usual manner.
The tiltable. mounting of: the :spider.arms is
effected by means. of transverse shaft. 14 ex--

‘tended through a transverse tubular bushing 45 .
“in: the bracket :1[, the shaft having reduced o5

threaded extensions 16-—I6 at its ends, engaged

through apertures 11—IT in -the spider-arms,
“and having nuts: 18—I8 screwed thereon which

rigidly connect the shaft to the spider -arms; this

‘shaft providing a supporting spacer or strut be- g4

:The-bearing: bushing 195 'is

nated bronze ‘or other suitable type: of - oil-less

‘and noiseless béaring material.

The bracket | I-is provided in forwardly spaced

o

5

‘relation to the tilting axis of -the shaft .14 -with,

g pair of forwardly projecting ‘transversely spaced-’
cylindrical ‘bearingportions 19—19, having..up=~ -
lugs . 20—20

downwardly, as

‘dot-and-dash lines Fig. 1. S ‘
+The:bearing ‘portions -19—19 :are adapted. to -

receive’the tension applying element-which com- 50
‘prises-an:-outer tubular member. 22 -adapted to
‘Totatably engage said bearing portions, an inner

tubular member 23, and a- cylindrical -body of

- ‘rubber 24 between them, this rubber-body being .
highly ‘compressed and confined - between the 5§




[

10

" ‘'under compression.

20 -

30

40

members 22 and 23 and being in effect bonded
to their surfaces, so that upon relative rotary
movement between the members 22 and 23 the
rubber body is put under torsional strain. In
practice the rubber body is bonded to the inner
member 23, as by vulcanization, and is -then
forced into the outer member 22 under great
pressure, its diameter prior to. insertion in’ the
member 22 beihg considerably greater than the
interior diameter of the member 22, so that the

rubber is thus highly compressed and is in effect”

bonded to the inner surface of the member. 22
by the great surface friction set Up between them

The ends of the inner"tubular mémber 23
project beyond the rubber member 24, as well as
beyond the outer tubular member 22, and are
provided with grooves 25—25, which are adapted
to be interlockingly engaged with ribs -26—26
formed. .upon pinion gears 21—21, and which

..gears are rigidly connected to said inner:tubular
“‘member by means of s tie-bolt 28, headed at one

end -and screw: threaded at the other end, a nut
29 being engaged upon said screw threaded end.

"' -To'the inner surfaces of the sides of the spider
~a¥ms 10—I0 there are secured a pair of segment

gear members 30-—30, the teeth'.of which are
-‘concentric to the tilting. axis of the chair seat,

and which mesh with the pinion gears 21—21"
Within the space between the bearing portions
19—19 2 tension applying an adjustment lever 31
1s: disposed, -its collar portion 32 being engaged
about the intermediate portion of the outer joint

‘membet; 22.and being secured thereto by a set
“screw;33..An adjusting screw 34 having a hand
- wheel or nut 35 at its end is engaged in a threaded

:opening. 36 in the end of the lever .31 and is

"-adapted to bear at its inner end upon an abut-

_ment portion 37 formed upon the bracket I, . It
‘will“be: obvious that by adjusting the screw. 34

the-outer tension element member 22 is rotated

“with: respect to the inner tension element mem-

< ‘ber ‘23, the latter heing held against rotation
* through the engagement of the pinions 27 with

45

the segmental gear members 30 of the spider

- arms and: through the engagement of the spider

‘arms. with  the . stop - lugs -20—20;

A -torsional

. strain is thus-set up in the rubber producing

50
- -normal non-tilted position; the greater the initial

55

-an initial tension in the latter which exerts

pressure to move the-chair -seat in counter-
clockwise direction and thereby: retain it in its

tension the more force required to tilt the chair

-seat rearwardly from its non-tilted position. As

the chair seat is tilted rearwardly the gear seg-
ments 30 rotate: the inner tension -element mem-
ber 28 through an angular movement. having an
increased ratio over the angular tilting. -move-

- ment of the chair seat, and thus tension is-built

“60

up'inthe rubber which increases in:direct pro-
portion to this. ratio as the chair seat.is tilted

-rearwardly, thus providing adequate -support for
- the increased load. as the weight is shifted rear-

65

0

» wardly. -The- build-up of the pressure in the
‘rubber element as the seat is tilted should, under
‘normal conditions, be such'as to compensate for

the additional weight. or pressure moment im-

‘posed as the tilting is increased, in other words,

the ‘increase of tension should be proportionate

o the increase of the pressure moment, and
therefore-approximate- stable equilibrium at any

“point of tilt will resuit.

In Figs. 4 and 5 I have shown a modified form

in which ‘the ‘invention is embodied in a tilting

‘back for a chair, as for instance a posture chair.

2,087,254

A bracket 40 is secured, as by rivets 41, near the
rearward ends of the spider arms 10—10, and
is provided with. a pair of spaced cylindrical bear-
ing portions 42-—42 in which the tension element,
comprising the outer and inner cylindrical tu-
bular elements 22 and 23 and the intermediate
rubber element 24, is disposed, the inner element

 having -the pinion gears 21—27 rigidly secured

to'its ends by means of the tie-bolt 28.

- A tilting frame member comprising a rearward

chair back supporting portion 43 and side por-
tions 44—44 is tiltably mounted upon the rear-
ward ends of the spider arms by means of pins
45—45 engaging bedring portions 46-—46 formed
upon the side portions 44--44. Segmental gears
41-—47-are secured upon the forward ends of the

10°

15

side portions .44—&4 and mesh with the pinion _

gears 21—21 of the tension element, the tilting
member being limited in its non-tilted position
by abutment of the lower ends of the segmental

. gears 41—41 with stop lugs 48—48 provided on

the bearing portions 42 and being -limited ‘in its
tilted position by engagement of the upper: sur-

20

faces of the side portions.44—44 with -inclined *

abutment surfaces 48—49 provided upon the
bracket 40. :

‘Within the space between the cylindrical bear-

25

ing portions 42—42 a tension adjustment lever .

50 is disposed and projects rearwardly, the collar

- portion 5! of the lever being engaged about the
- intermediate portion of the. outer tension ele-

ment member 22.and secured thereto by a set-
screw 52. -An adjusting screw 53 having a hand-
wheel or nut 54 at its end is engaged in a threaded
opening 59 in_the end of the: lever 50 and is
adapted to bear at its upper end upon the under
surface of an abutment lug 56 formed upon the
bracket 1. . , . )

The chair back is mounted for vertical and
angular adjustment relatively to the tilting frame
member, and for this purpose the rearward por-
tion 43 of the tilting frame member, which pro-
Jects for a considerable distance below -the side
portion 4444, is provided with a vertically dis-
posed recess 57 in which is engaged the vertically

. disposed rib 58 of a bracket member 59, an
-elongated slot 60 being provided in the recessed

portion 57 and engaged by a bolt 61 extending
through an aperture 62 in the bracket member

59, a hand wheel or nut 63 being screwed upon °

the end of the bolt which normally secures the
bracket member 59 in its adjusted position on
the portion 43, but upon being loosened permits
vertical adjustment for the purpose of raising or
lowering the height of the chair back. :

A pair of ear lugs 64—64 are provided at the
upper end of the bracket member §9 to which a
pair of ear lugs 65—65 formed on the chair back
frame member 66 are pivotally connected by pins
61—61. K ‘ ‘

Centrally of the frame member 86 and below
the lugs 6565 there are provided a pair of ears
68—68 to which ‘a block-member 69 is pivotally
connected by means of ‘4 pin 70, this block mem-
ber being provided in its forward face with an

“inclined” T-slot 71 in which is engaged an in-

clined T-rib 12 provided upon a link block mem-~

vber 13, this'member 13 having g threaded pas-

sage 14 therethrough in which is engaged a screw
shaft 75 journaled in bearing lugs 16-—176 formed
on the bracket:member 59,:and provided at its
outwardly extended end with a hand wheel 77,
In order to adjust the angular relation of the

.chair-back with respect to .the member 59 the

30

35

40 -

45

55

60

screw shaft 17 is turned in one direction or the 75
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other whereupon: the link-block member 13 is
shifted transversely in one direction or the other,
and through its inclined T-rib and slot. connec-
tion with the block member 69 swings the lower
end of the chair back frame member about the

" pivots 61--61 either toward or away from the

10

15

20

25

30

35

member 59.
The operation is substantially similar to that
of the first'embodiment, except that, instead of

the seat. tilting about - the: supporting base the-

chair back, supported by the bracket 58 and
tilting frame member, tilts relatively to the chair
seat and bracket 42 upon rearward pressure be-
ing applied against the back by the person seated
in the chair, the segmental gears 41—A41 'being

swung to rotate the inner tension element mem- -

ber 23 through'the pinion gears 121—21-t0 apply
graduaily increasing tension in the rubber body
24 of tension to the element. Sl L

1 have illustrated and described preferred and
satisfactory embodiments of my invention, but:it

"will be obvious that changes may be made there-

in, within the spirit and scope thereof, as defined
in the appended claims. S

Having thus described my :invention, what I
claim and desire to secure by Letters Patent-isi—

1. In & tilting mechanism, a supporting mem-
ber and a member tiltable relatively to. said sup-
porting member, resilient joint means carried by
said supporting member comprising a. pair of

_joint elements and a tension element acting be-

tween said joint elements, means. rigidly ton-
necting one of said joint elements to said pup-

porting member, a -gear rigidly ‘connected to said
other joint element and a gear carried by tiltable
with said first mentioned

member and meshing

3

gear whereby upon tilting of said tiltable mem-
ber there is relative rotary movement between

said joint elements to tension said tension ele- .

ment, stop means on and cooperating between
said supporting member and said tilting member
for limiting the movement of said tilting mem-
ber in one direction, one of said joint elements
being disposed in a state of initial rotation rela-
tively to the other joint element to produce in-
itial tension in a direction to normally force said
tilting member in said one direction.

9. In a tilting mechanism, a supporting mem-

ber and a member tiltable relatively to sald sup-
porting. member, resilient joint means carried
by said supporting member comprising & pair of

15

joint elements and a tension element acting be- -

tween said joint elements consisting of an annu-:

lar ‘body ‘'of Tubber compressed and confined be-
tween said joint elements and -bonded thereto,
means rigidly connecting one of said joint ele-
ments to one of said members, g gear rigidly con-
nected to said other joint element and a gear
carried by said other member and meshing with
said first mentioned gear, whereby upon tilting
of said tiltable member there is a relative rotary
movement between said joint elements to tension

-'said tension element, stop means on and cooper-

ating between said supporting member and said
tilting  member for limiting the movement  of
said tilting member in one direction, one of said
joint elements being disposed in & state of initial

20

25

30

rotation relatively to the.other element to pro- -

duce initial tension in a direction to normally
force said tilting member in said one direction.

WALTER F. HEROLD.
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