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" corporation of Connecticut 
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5 Claims. 

The present invention relates to tilting mech 
anism, and while it has application in any struc 
ture where one member is arranged to be tilted 
with respect to another it is described by way of 

5 example in the illustrated embodiment as applied 
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to chair irons, particularly for use with tiltable 
chair seats, these being usually mounted for swiv 
eling movement upon a base support. 

Heretofore chair irons have for the most part 
employed coil springs for supporting the tilting 
movement and various means have been devised 
for mounting the springs and regulating the ten 
Sion, but in all of these the relatively movable 
metal parts were in contact and under pressure 
of the springs so that during relative movement 
there was considerable Surface friction with the 
result that the tilting action was irregular and 
the parts would creak and squeak. They further 
more required frequent lubrication, and this was 
not only very inconvenient and objectionable, be 
cause of the inaccessibility of the mechanism and 
the likelihood of soiling the hands and clothing, 
but the lubricated structure became a trap for 
picking up dirt and dust. 
An object of the present invention is to provide 

a tilting mechanism in which the tilting action 
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takes place in a hinge joint of rubber or other 
suitable resilient material, the rubber preferably 
being in the form of a plurality of concentric 
cylinders disposed under permanent pressure and 
tension between a plurality of coaxially movable 
concentric members to which the rubber, cylin 
ders are in effect bonded, and the relative move 
ment between these members being resiliently 
supported by the torsional strain set up in the 
compressed rubber. It is particularly proposed 
to provide a tilting mechanism capable of easy 
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tilting and the necessary support under a wide 
range of Weight and strain conditions, so that 
the chair or other structure equipped therewith 
will be capable of supporting persons or objects 
of widely different weights and builds. The pres 
ent trend in office chairs is for full upholstered 
high backs, so that the chair irons required are 
capable of carrying heavier weights than here 
tofore, and which at the same time have easy 
tilting action and the necessary support at vari 
ous angles of tilt. To this end it is proposed to 
provide a light pressure range operable over a 
predetermined angle of tilt and a heavy pressure 
range brought into operation at the end of the 
light pressure range. It is further proposed to 
provide for convenient adjustment of the pres 
sure and angles within the respective light and 
heavy pressure ranges, so that the chair iron or 

(C. 287-85) . 
other structure may be effectively adjusted to 
obtain the desired tension for the particular re 
quirements of the user of the chair or other struc 
ture. A further object is to provide a tilting 
mechanism in which the angular strain and mo 
tion is distributed or divided between a plurality 
of resilient elements so that no one element takes 
the full load or full angular movement, thereby 
permitting of the use of smaller, more compact 
elements, and adding greatly to the life of the 
tilting mechanism because excessive strains will 
not be imposed on the resilient elements. 
A further object is to provide a tilting mecha 

nism construction providing an entirely resilient 
rubber cushioned full floating support in all di 
rections and an easy cushioned action. Another 
object is to provide a tilting mechanism which 
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will be noiseless in operation, will not deteriorate 
to any appreciable extent even after long and 
excessive use, and will require no lubrication. 
With the above and other objects in view em 

bodiments of the invention are shown in the 
accompanying drawings, and these embodiments 
will be hereinafter more fully described With ref 
erence thereto, and the invention will be finally 
pointed out in the claims. 
In the drawings: - 

Fig. 1 is a side elevation of a chair iron, em 
bodying the present invention, the end portions 
of the spider arms being broken away. 

Fig. 2 is a front view, the spider arms being 
shown in section, taken along the line 2-2 of 
Fig. 1. 

Fig. 3 is a plan view. w 
Fig. 4 is a transverse section, taken along the 

line 4-4 of Fig. 1. 
Fig. 5 is a vertical section, taken along the line 

5-5 of Fig. 4. 
Fig. 6 is a side elevation of a modified form of 

the invention. . 
Fig. 7 is a front view thereof. 
Fig. 8 is a chart illustrating characteristic 

curves developed under different pressures and degrees of angular'distortion. 
Similar reference characters indicate corre 

sponding parts throughout the several figures of 
the drawings. 

Referring to the drawings, the chair iron ac 
cording to the illustrated exemplary embodiment 
of the invention shown therein comprises a pair 
of angular cross-section spider arms 0-0 
adapted to be screwed to the under side of the 
chair seat in the usual manner, and mounted for 
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tilting movement upon a bracket Secured by . 
a set Screw 2 to the upper end of the vertically 55 
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2 
disposed spindle 3, the tiltable mounting of the 
spider arms being effected by securing the inner 
member of the joint element to the bracket and 
the outer member to the spider arms, the resil 
ient rubber supporting elements being disposed 
between these members, as will presently more 
fully appear. 
The joint element comprises an outer tubular 

member 4, an intermediate tubular member 15 
in concentrically spaced relation within the mem 
ber 4, an inner tubular member 6 in concen 
trically spaced relation within the member 5, 
and cylindrical bodies of rubber in the spaces 
between these members f4, f5 and 6, there be 
ing a pair of axially spaced tubular rubber ele 
ments T and 8 between the members f4 and 
5 and a single tubular rubber element 9 be 
tween the members 5 and 6. In practice the 
rubber elements are bonded to the outer and 
inner surfaces of the intermediate member 5, 
as by Vulcanization, and are then forced into 
the outer member 4 and over the inner member 
6, under great pressure, so that the rubber is, 

thus highly compressed and is in effect bonded 
to the inner Surface of the member 4 and the 
outer surface of the member 6 by the great sur 
face friction set up between them under com 
pression. The rubber element 9 may of course 
be first vulcanized to the inner member 6 and 
then forced into the intermediate member 5. 
The ends of the rubber elements project beyond 
the ends of the outer and intermediate mem 
bers 4 and 15, as at 7a, 88 and 98-9a, and 
the ends of the inner member 6 project beyond 
the rubber body 9 and are shouldered and 
flatted to produce key, lugs 20-20 for locking 
the inner member to the spider arms. For this 
purpose the spider arms are each provided with 
an aperture 2 f and radially extending cut-outs 
22-22 for receiving the lugs 20-20, a tie-bolt 
23 being engaged through the bore of the inner 
member 6 and having its threaded ends ex 
tended through the apertures 2 and secured by 
nuts 24, this assembly rigidly connecting the 
spider arms to the inner member 6 and provid 
ing a supporting Spacer or strut between the 

S. 
The bracket f is provided with a forwardly 

projecting yoke portion 25, having a transverse 
connecting bridge portion 26 at its forward end, 
against which the upper portions of the Spider 
arms O. rest in the normal non-tilted position 
of the chair seat. The tilting axis of the joint 
is disposed within the yoke portion forwardly 
of the vertical swivel axis of the Spindle, 3, and 
the upper surface of the bracket is inclined rear 
Wardly and downwardly as at 27, tangentially of 
the tilting arc of the spider arms to form a limit 
stop to the full tilting action, as shown by the 
dot-and-dash lines T in Fig. 5. 
The yoke portion 26 of the bracket is pro 

vided in each side with cylindrical bearing open 

G5 

ingly engages. 
. 5 

ings 28-28 in which the end portions of the 
outer joint member 4 are engaged for rotary 
adjustment movement, as will presently more 
fully appear. Within the space between the 
sides of the yoke portion a tension adjustment 
lever 29 is disposed and projects beneath the 
bridge portion 26, its collar portion 30 being 
engaged about the intermediate portion of the 
outer joint member 4 and secured thereto by a 
set-screw 3 f, the member 4 having a hole 32 
therein in which the end of the set-screw lock 

An adjusting screw 33 having a 
hand-wheel or nut 34 at its end is engaged in 

2,095,947 
a threaded opening 35 in the end of the lever 
29 and bears at its upper end upon the under 
Surface of the bridge portion 26. 
The Spindle 3 passes down through the chair 

base 36 and is mounted for swiveling movement 
and vertical adjustment in respect thereto. For 
this purpose a collar 3 is provided on the spin 
dle through which the spindle is free to move 
vertically, and within a rearwardly extending 
portion of this collar a vertical adjusting screw 
38 is swivelly secured by a cotter pin 39, a hand 
Wheel or nut 40 being secured upon the screw 
above the collar and the Screw engaging a ver 
tical threaded passage 4 in the bracket ff. 
A skirt portion 42 of the collar rests upon 

the upper flanged end 43 of a tubular bushing 
44 secured in the chair base, a bearing washer 
45 being interposed between the flange and the 
skirt and upon which the collar is free to swivel. 
A set-screw 46 in the skirt has its inner end 
disposed beneath the flange 43 and retains the 
collar and spindle against vertical displacement 
while permitting free swiveling action. Turning 
of the screw 38 adjusts the height of the chair 
seat and connected parts relatively to the collar 
37 and chair base 36. 
The intermediate joint member 5 is provided 

at each end of its lower portion with extension 
portions 47-47, having angularly bent lugs 48-48 
disposed in the path of adjustably mounted : 
stop screws 49-49, provided in outwardly bent 
lug portions 50-50 in the sides of the respec 
tive arms O-O, these screws being adjustable 
toward or away from the lugs 48-48, and adapt 
ed to be fixed in adjusted position by Suitable 
lock-nuts 5t. The relative position of the stop 
screws 49-49 to the lugs 48-48 determines, the 
angular tilt of the initial tilting range, as shown 
by the dot-and-dash lines Tin Figs. 1 and 5. 

If desired the adjusting arm 29, may be dis 
pensed with, as also the outer member 4, as 
shown in the modification Figs. 6 and 7, in 
which case the rubber elements f and 8 will 
be directly engaged and secured in the bore 
28a of the bracket a with the rubber elements 
under predetermined angular distortion and 
initial tension. The adjustment necessary Will 
then be taken care of entirely by the stop screWS 
49-49. 

In operation initial tilting action both distorts 
the outer rubber elements 7 and 8, which will 
be referred to in this description and in the 
chart, Fig. 8, as the “secondary bushing', and 
the inner rubber element 9, which will be re 
ferred to as the “primary bushing'. As the 
stop screws 49-49 engage the lugs 48-48 the 
intermediate member 5 is rotated as a unit with 
the member 6, the rubber element 9 or sec 
ondary bushing, and the arms 0-0, so that 
further tension is then applied to the rubber 
elements 7 and 8, or primary bushing, to per 
mit tilt to the full limit position, as indicated 
by the dot-and-dash lines T, Fig. 5, the rubber 
element 9 or secondary bushing being under no 
further strain during this action. By adjust 
ing the stop screws 49-49 the point at which 
the intermediate member 5 is taken up in the 
tilting action may be varied as desired. Initial 
tension in the whole joint may be adjusted by 
means of the hand-wheel 34. 
The action is graphically illustrated in the 

chart, Fig. 8. The line A represents the curve 
of the primary bushing (rubber element 9), con 
sidered alone, and the line B the curve of the 
secondary bushing (rubber elements f T and 8), 
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considered alone. Assuming an initial tension in 
the joint of 10 pound feet the primary bushing is 
shown distorted 12 degrees while the secondary 
bushing is shown distorted 5 degrees, making a 
total initial distortion in the joint of 17 degrees 
under 10 pound feet tension, and represented 
by the resultant line C showing the action of 
both bushings used together. E-E and D-D 
represent the base lines of the actual chair ac 
tion, the full movement of which is, for exam 
ple, 23 degrees. 
The line C-C shows the action with the stop 

screws 49-49 set to take up the bushing 5 at 5 
degrees of relative movement. 
where the stop screws 49-49 take up the bush 
ing 5 the angular relative movement of 5 de 
grees is accomplished under a tension of 13 pound 
feet. From this point the line is parallel to the 
secondary bushing line B and at the full move 
ment of 23 degrees the tension required is ap 
proximately 48 pound feet. 
The line C-C2 shows the action with the set 

screws 49-49 set to take up the bushing 15 at 
10 degrees of relative movement. In this case the 
movement of 10 degrees is accomplished with a 
tension of 16 pound feet, and the full movement 
of 23 degrees with a tension of approximately 4 
pound feet. 
The line C-C shows the action with the Se 

screws 49-49 set to take up the bushing 5 at 
15 degrees of relative movement. In this case 
the movement of 15 degrees is accomplished with 

40 

a tension of 18% pound feet, and the full move 
ment of 23 degrees with a tension of 34 pound 
feet. 
The chair iron, according to the illustrated 

embodiment of my invention gives full floating 
resilient support to the chair seat by the inter 
posing of the compressed tensioned rubber ele 
ments 7, 8 and 9 between the outer, inter 
mediate, and inner joint members 4, 5 and 6, 
and by the disposition of the rubber ends , 
88 and 9a between the sides of the spider 
arms and the outer and intermediate members 
4 and 15, so that in sitting in the chair there 

is a distinct cushioning effect. When the seat 
is tilted the building up of tension in the rub 
ber, while permitting an easy tilting action, pre 
vents sudden or hard tilting to the limit post 
tions of the initial and secondary tilting ranges. 
By adjustment the chair iron may be made to 
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properly accommodate any desired amount and 
disposition of weight. 
As no lubrication is required the device will 

remain in perfect working order indefinitely 
without attention. It has been found that the 
high compression rubber will not deteriorate, 
even after very long, and excessive use, and as 
only the surfaces of the ends 7a, 8 and 9 
are exposed to air or moisture deterioration due 
to these causes is negligible. 

. I 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 de 
fined in the appended claims. 

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

1. In a tilting mechanism, a Supporting men 
ber, a tiltable member mounted upon said sup 
porting member for tilting movement about a 
fixed axis relative to said supporting member, 
said mounting including resilient joint means 
comprising a plurality of resilient elements 
adapted to be tensioned upon relative movement 

At the point 

3 
between spaced surfaces thereof and separating 
means connected to a surface of each of said re 
silient elements and disposed between said re 
silient elements, one of said resilient elements 
being connected at its other surface to said tilt 
able member and another of said resilient ele 
ments being connected at its other surface to said 
Supporting member, whereby the tilting of said 
tiltable member relatively to said supporting 
member is adapted to tension said resilient ele 
ments, and cooperating stop means on said sep 
arating means and on one of said members ar 
ranged to engage upon tilting to a predetermined 
position, whereby relative movement between said 
separating means and said member is arrested 
and further tension upon the resilient element 
between them thereby prevented, another of said 
elements having tension applied thereto upon 
tilting beyond said predetermined position, 
whereby pressure in excess of a predetermined 
preSSure is Only applied to said other element. 

2. In a tilting mechanism, a supporting mem 
ber, a tilting member mounted upon said sup 
porting member for tilting movement about a 
fixed axis relative to said supporting member, 
said mounting including resilient joint means 
comprising a plurality of resilient elements adapt 
ed to be tensioned upon relative movement be 
tween spaced surfaces thereof and separating 
means connected to a Surface of each of said re 
silient elements and disposed between said re 
silient elements, one of said resilient elements 
being connected at its other surface to said tilt 
able member and another of said resilient ele 
ments being connected at its other surface to 
said Supporting member, said resilient elements 
being under initial tension in a direction to force 
Said tiltable member in one direction, stop means 
adapted to limit the movement of said tilting 
member in said one direction, whereby the tilt 
ing of said tiltable member in the other direc 
tion "relatively to said supporting member is 
adapted to further tension said resilient ele 
ments, and cooperating stop means on said sep 
arating means and on one of said members ar 
ranged to engage upon tilting to a predeter 
mined position, whereby relative movement be 
tween said separating means and said member 
is arrested and further tension upon the re 
silient element between them thereby prevented, 
another of said elements having further tension 
applied thereto upon tilting beyond said prede 
termined position, whereby pressure in excess 
of a predetermined pressure is only applied to 
said other element. 

3. In a tilting mechanism, a supporting mem 
ber, a tilting member mounted upon said Sup 
porting member for tilting movement about a 
fixed axis relative to said supporting member, 
Said mounting including resilient joint means 
comprising a plurality of resilient elements 
adapted to be tensioned upon relative move 
ment between spaced surfaces thereof and sepa 
rating means connected to a surface of each of 
said resilient elements and disposed between said 
resilient elements, one of said resilient elements 
being connected at its other surface to said tilt 
able member and another of said resilient ele 
ments being connected at its other surface to said 
Supporting member, whereby the tilting of said 
tiltable member relatively to said supporting 
member is adapted to tension said resilient ele 
ments, and adjustable cooperating stop means on 
Said separating means and on one of said mem 
bers arranged to engage upon tilting to a pre 
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determined position, whereby relative move 
ment between said separating means and said 
member is arrested and further tension upon the 
resilient element between them thereby pre 
vented, another of said elements having tension 
applied thereto upon tilting beyond said prede 
termined position, whereby pressure in excess of 
a predetermined pressure is only applied to said 
other element. 

4. In a tilting mechanism, a supporting mem 
ber, a tilting member mounted upon said sup 
porting member for tilting movement about a 
fixed axis relative to said supporting member, 
said mounting including resilient joint means 
comprising a plurality of resilient elements 
adapted to be tensioned upon relative move 
ment between spaced surfaces thereof and sepa 
rating means connected to a surface of each of 
Said resilient elements and disposed between 
said resilient elements, one of Said resilient ele 
ments being connected at its other surface to 
said tiltable member and another of said resilient 
elements being connected at its other surface to 
said supporting member, said resilient elements 
being under initial tension in a direction to force 
said tiltable member in one direction, stop means 
adapted to limit the movement of said tilting 
member in said one direction, adjustment means 
arranged to vary said initial tension, whereby 
the tilting of said tiltable member in the other 
direction relatively to said supporting member is 
adapted to further tension said resilient ele 
ments, and cooperating stop means on said sepa 
rating means and on one of said members ar 
ranged to engage upon tilting to a predetermined 
position, whereby relative movement between 
said separating means and said member is ar 
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rested and further tension upon the resilient 
element between them thereby prevented, 
another of Said elements having further tension 
applied thereto upon tilting beyond said pre 
determined position, whereby pressure in ex 
cess of a predetermined pressure is only applied 
to said other element. 

5. In a tilting mechanism, a supporting mem 
ber, a titable member mounted upon said sup 
porting member for tilting movement about a 
fixed axis relative to said supporting member, 
said mounting including resilient joint means 
comprising a plurality of resilient elements of 
compressed rubber adapted to be tensioned upon 
relative movement between spaced surfaces 
thereof and separating means connected to a 
surface of each of said resilient elements and 
disposed between said resilient elements, one of 
said resilient elements being connected at its 
Other Surface to said tiltable member and 
another of said resilient elements being con 
nected at its other surface to Said Supporting 
member, whereby the tilting of said tiltable 
member relatively to said supporting member is 
adapted to tension said resilient elements, and 
COOperating stop means on Said Separating neans 
and on one of said members arranged to en 
gage upon tilting to a predetermined position, 
whereby relative movement between said sepa 
rating means and Said member is arrested and 
further tension upon the resilient element be 
tween them thereby prevented, another of Said 
elements having tension applied thereto upon 
tilting beyond said predetermined position, 
whereby pressure in excess of a predetermined 
pressure is only applied to said other element. 
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