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This invention. relates to chair irons for tilting chairs, 
as for example of?ce chairs, and more particularly this 
invention relates to a tiltable chair iron wherein a sim 
pli?ed torsion bar construction is utilized to resiliently 
restrain the backward tilting of a chair seat and back 
as a person, sitting in the chair, shifts his weight to tilt 
the seat and back in a rearward manner, and wherein 
the chair seat absorbs the torque of the torsion bar. 
A number of tilting chair iron constructions have here 

tofore been developed which comprise as a part of their 
mechanism, telescopic tubes which rotate relative to each 
other, and also a torsion bar within the inner telescopic 
tube to provide a resilient restraining force against move 
ment of a chair seat. While the telescopic tube struc 
ture provide tilting chair mechanisms of substantial dur 
ability and long life, their costs of manufacture are in 
creased by the necessary telescopic tubes and] the labor 
involved in assembly and joining these parts. 

In addition to the steps forward in the art provided 
by the telescopic tube torsion bar assemblies over the 
prior art chair iron constructions utilizing heavy castings 
and coil springs, a further advance in the seating art 
would be provided if the telescopic tubes of torsion bar 
structures could be eliminated, thereby further simplify 
ing the structure and reducing the cost of manufacture 
of tilting chair iron constructions. 

Accordingly it is an important object of the present in 
vention to provide a novel, tiltable chair iron utilizing a 
torsion bar to provide a resilient restraining force for 
the tilting movement of the chair seat, as a neat, precise 
and compact unit of simpli?ed construction. 
Another object is to provide a tiltable chair iron, utiliz 

ing the torsion bar principle, which is of improved, sim 
pli?ed construction and is readily assembled with a mini 
mum amount of labor, and that has long life substan~ 
tially free of maintenance. 
A further object is to provide a tiltable chair iron 

utilizing a torsion bar wherein the chair seat frame ab 
sorbs the torque from the torsion bar. 
A further object is to provide a tiltable chair iron 

utilizing a torsion bar wherein a chair seat frame bracket 
engages spaced stop members carried by a torsion bar 
support tube bracket to establish the limits of pivotal 
movement of the chair seat. 
A still further object is to provide a tiltable chair 

iron utilizing the torsion bar principle wherein a simple 
tensioning arm of neat appearance is interposed between 
one end of the torsion bar and a chair seat frame bracket 
to provide adjustment of the tension of the torsion bar 
and thereby adapt the chair to use by occupants of dif 
fering Weights. 
A still further object is to provide a tiltable chair iron 

using a torsion bar without the requirement of telescopic 
tubes in its structure as heretofore used, thus providing 
a novel tiltable chair iron construction of simpli?ed con 
?guration and of substantially lower cost. 

Other objects of this invention will appear in the fol 
lowing description and appended claims, reference being 
had to the accompanying drawings forming a part of 
this speci?cation wherein like reference characters desig 
nate corresponding parts in the several views. 

In the drawings: 
FIGURE 1 is a front elevational view of a chair in 

corporating a novel, tilting iron of the torsion bar type, 
made in accordance with the present invention; 
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2 
FIGURE 2 is a top plan view of the novel torsion 

bar, tilting chair iron of the present invention; 
FIGURE 3 is a left end elevational view taken along 

the line 3—3 of FIGURE 2, looking in the direction of 
the arrows; 
FIGURE 4 is a right end elevational view taken along 

the line 4-4 of FIGURE 2, looking in the direction of 
the arrows; 
FIGURE 5 is an enlarged fragmentary top plan view 

of the right hand end of the support tube, showing the 
assembly of the stop~carrying bracket thereto; 
FIGURE 6 is an end elevational view taken along the 

line 6-6 of FIGURE 5 ; - 
FIGURE 7 is an enlarged fragmentary exploded top 

plan View showing the manner in which the right hand 
seat frame bracket is mounted for pivotal movement 
Within the right hand end of the support tube; 
FIGURE 8 is an enlarged right end elevational ‘view 

taken along the line 8—8 of FIGURE 7, and looking 
in the direction of the arrows; and 
FIGURE 9 is an enlarged fragmentary exploded top 

plan view showing the assembly of the right hand end 
of the iron of FIGURE 2, with the torsion bar Within 
the support tube and extending through the right hand 
seat frame bracket to connect with the adjusting lever. 

Before explaining the present invention in detail it 
is to be understood that the invention is not limited in 
its application to the details of construction and arrange 
ment of parts illustrated in the accompanying drawings, 
since the invention is capable of other embodiments and 
of being practiced or carried out in various ways. Also, 
it is to be understood that the phraseology or terminology 
employed herein is for the purpose of description and 
not of limitation. . 

Brief Perspective 
Brie?y the present invention relates to a novel tilting 

chair iron of the torsion bar type wherein a main sup 
port tube pivotally supports a pair of chair seat frame 
brackets. A torsion bar is positioned within the support 
tube and is connected at one end to the support tube. 
The torsion bar extends out of the other end of the sup 
port tube for connection to one end of an adjusting 
handle that is restrainingly engageable at the other end 
to one of the chair seat frame brackets. 

In accordance with this simplified and improved struc 
ture of the present invention, the chair seat frame ab 
sorbs the torque from the torsion bar. 
A yoke of simpli?ed con?guration is joined to the sup 

port tube intermediate its length and is provided with a 
spindle hole to receive the upper end of the spindle pro 
vided in a chair base, whereby the iron and the seat 
carried thereby are supported for pivotal movement upon 
a chair base. 

Thus, pivoting of the chair seat about the support tube 
is resiliently restrained by the torsion bar; the chair seat 
frame absorbs the restraining force of the torsion bar; 
and the seat is restrained within limits of pivotal move~ 
ment by engagement of one of the seat frame brackets 
with stops carried by the support tube of the iron. 

The Environment 

As shown in FIGURE 1, a chair structure utilizing a 
torsion bar iron of the present invention includes a ?oor 
engaging base it) having outwardly extending legs 12 sup 
ported at their lower terminal ends by rollers 14 for 
moving the chair over a supporting surface. Centrally of 
the base 10 there is provided a vertically disposed spindle 
16 having an exposed upper end, suitably of tapered 
con?guration (not shown). The upper end of the spindle 
16 projects into a spindle hole 18, FIGURE 2, formed in 



" bight portion 32. 

be still further reduced; 

A 7 3,162,420 

3 
a yoke 20 that supports the chair iron 22 of the present 
invention. A chair seat 24, FIGURE 1, is mounted upon 
the iron 22 for rearward'pivotal movement against re-' 
siliently restraining forces imparted by a torsion bar, to 
be. subsequently described, which forms acomponent part 
of the iron. Chair arms 26 and a back 28 of suitable 
con?guration are mounted on the seat 24 in a conventional 
manner tocomplete the chair structure. 

The Novel Iron 

As shown in FIGURE 2, the chair iron structure cen 

4 
cent each of the ends for attachmentrof the chair seat 

_ frame by bolts or the like as previously mentioned. At the 

10 

ters around a support tube 30 that is secured to and 7 
carried by the aforementioned yoke 2d. The yoke'20 is 
suitably made of a stamping of generally U-shaped con 
?guration, having a bight portion 32 to the ends of, which 

mentioned spindle hole 18 is formed centrally ofrthe 

The upstanding arms 34 of the yoke?tl are provided 
with aligned apertures through which the support tube 3%} 
is inserted and then the parts are suitablyjoined as by 
welding as at 36. It will be noted that the yoke 20 is 
positioned centrally of the support tube 30 so thatthe 
weight of the chair above the iron 22' will beuequally 
balanced on each side of'thev spindle hole 18 when th 
spindle 1,6 is inserted therein. ' > 

‘ V The frame of the chair seat is pivotally mounted upon 
the support tube 30 by connection at the 'left end to a 
bracket 38 and atrthe right end to a bracket 40. ‘As 
shown in the end elevational view of FIGURE 3, the 
bracket 38 comprises a vertically disposed wall 42v of 
triangular con?guration with the base of the triangle in 

bracket 38 is suitably stamped from angle iron. 
As shown in FIGURE 2, each end of the plate 44, of 

bracket 38 is provided with a suitable aperture 46 through 
which bolts or other suitable fastening devices (not 
shown) can be passed for connection with the frame of 
the chair seat 24, previously mentioned above in the de 
scription relating .to FIGURE‘ 1. 
At the lower apex of the vertically disposed wall 42 of 

the bracket 38, a bearing 48 is secured as bywelding into 
a suitable aperture provided in the wall 42. The left end 

‘ of the support tube 30 is inserted into the bearing 48 
and thus the bracket 38 is rotatably mountedgupon‘ the 
left end of the tube 30. A small amount of‘lubricant 
is applied between the bearing 38 and tube 30 to facilitate 
rotationv and provide long life. ‘ ' > 

As best shown in FIGURE 5, the right end of the sup 
port tube 30 is ?tted with a stop bracket arm 50.] As 
shown in the FIGURE 6, the bracket arm 50 is provided ; 
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are integrally joined upstanding arms 34. The previously " 
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'the form of a horizontally disposed elongated plate 44. It ~ ‘ 
will be seen from, the foregoing description that the' 
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intermediate'its ,length'wit-h an aperture‘ 52 into which ' 
e the ,righthand' end of'the'support tube 30 is ?tted, fol 
lowed‘by fastening as for; example by welding as at 54. 

The Stop Members ' V 

. Adjacentthe front end of the stop bracket arm 50, 

55 

there is provideda front stop member 56 that, as'shown’, ' I 
may be a separate piece of steel welded as ‘atHSS'. _ Also, 
at the rear end of the stop bracketvarm 50, there is pro 
vided atrear stop member 60 that may be a separate piece, 
also welded as at' 62. In connection‘ with the front and 
rear stop members 56 and 60, it is to be considered'within 
the, scope of the invention to punch them out of the body 7 B5 
of'the stop bracket arm 50, as will be evident to those 
skilled in the art- of metal working. 7 By so operating, the 
labor involved infabricating, the present inventionrwould 

.As shown in FIGURES7 and 8,‘ the right hand chair 
frame support bracket 40 is generally similar in con?gura 
tion'to the left hand chair seat frame bracket 38 and in 
cludes a generally triangular vertically disposed wall‘ 64 
integrally formed with an elongated and horizontallydis 

'7 posed“ plate 66 that is providedfwith apertures 45' adja-V 
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- restrained by torsion bar 74 restraining the tension-adjust- ' 
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lower apex of the triangular vertical’wall 64, an aper 
ture 68 is provided and a tubular bushing 74} is inserted 
and ?xed in position as by welding at '72. The outside 
diameter of the bushing 78 is slightly smaller than the 
inside diameter of the support tube 36, FIGURE 7, so 
that the two parts may inter?t in rotatable relation, a 
small amount of lubricant being applied during assembly 
to facilitate rotation and provide long life. 
'By reference to the, assembled view of FIGURE 4, it 

will be'noted that the right hand seat frame bracket 40 
is restrained, in its forward movement by abutment with 
the front stop member 56 of stop bracket arm 50 and is 
restrained in itsrrearward pivotal movement by engage 
ment with the rear stop member 60 of stop- bracket 
arm 50. ' I f i ’ ' 

The T orsio'n Bar ' V - 

By reference to FIGURES 3, '4 and 9 of the drawings, it 
will be observed that a torsion bar 74 extends coaxially 
of the support tube 30., At the left end of the chair iron 

' 22, the torsion bar is secured to the support tube 30. This 
is done by ?tting onto the torsion bar, an annular plug 76 
that is provided with a’ centrally disposed square hole for 
receiving the left end of the torsion bar ‘74; fasteningthe 
plug to the torsion bar as by welding; and also fastening 
the outer periphery of the plug to the inside wall of the 
support tube 30 as by welding. Thus the left end of the 
torsion bar cannot move with respect to the support 
tube 30. 7 

As shown in FIGURE 9, the right end of the torsion bar 
extends beyond the stop bracket arm 50 and ?ts freely 
through the inner bore of the tubular bushing 70 of right 
hand seat frame bracket 40. A tension adjusting and 
contact arm 78 is connected to the right hand end of the 
torsion bar 74 and is adapted to engage the underside of 
the horizontal plate 66 of I the right hand seat frame 
bracket 40. The control arm 78 is provided at its for. 
ward end with a bushing‘ 80 having an outside diameter 

, slightly less than the inside diameter of the tubular bush 
ing 7t) of the bracket 40. ' The; inside of the bushing 80 
is provided with a squarebore '82 into which the extreme 
right end of the torsion bar '74 is adapted to ?t in snugly 
engaging relation. A set screw 84 is provided to secure 
,the torsion bar 74 and the control arm '78 relative to each 
other. An annular thrust surfaceA86-"is provided at the . 
inner end of the bushing Silto abut the exteriorof the‘ 

' wall 64 of bracket 40 whereby the bracket 40 is retained 
in assembled relationship, on the right hand end of the 
unit. The chair seat frame keeps the other bracket 38 in 
its properly assembled relationship on the unit. Lubricant 
is applied to the outside of bushing 80. V 
The otheriendlofr the control arm" 78 is provided with 

a threaded aperture 87.’ An adjusting handle 88, FIG 
URE _4,_has a threaded portion % and the threaded. por 
tion is passed through the aperture 87 so that the end of 
thehandle 88 passed through the aperture contacts the 
underside of the. horizontal‘ plate 66 of bracket 40.‘ 
By reference to FIGURE~4 it will be observed that the 

chair seat would be in a.ho'rizontal'positi,on. However, J ' 
when the chair seat is tilted backwardly, it is :resiliently 

ing and contact arm J78 against counterclockwise rotation. 
Thus Iaresilient, restraining force is imposed against rear 
ward-pivotal movement of the chair seat 24 of the chair 
ofFIGURE land the pivotal-movementof the chair seat 
is stopped by abutment of therear‘edge of the vertical. 
walls-v64 of'bracketiilll with the rear stop member 60 of 

' stop bracketarm?t). ' V 

Tension Adjustment » 

BY means of the tension-adjusting and contact arm 78, V 
1 the resilient restraining, force providedf'by the torsion bar 
'74‘can be adjusted. Thus, as’ shown in FIGURE 4, turn 
ing the adjusting handle 38 to move-the rear" end of the 
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contact arm 78 toward the horizontal plate 66 will have 
the effect of reducing the pro-twist imparted to the torsion 
bar 74 and thus will permit the chair to be tilted with less 
weight or force. On the other hand, adjusting the handle 
88 to pull the rear end of the tension arm 78 downwardly 
and away from the plate 66 will serve to impart a greater 
pre-twist to the torsion bar 78 and accordingly a larger 
weight or force will be required to move the chair seat 
downwardly in a rearward tilting manner. Thus the iron 
adapts the chair of which it forms a component part to be 
used by persons of dilfering weight. 

Extended Scope 

Materials of construction which can be used in fabricat 
ing the chair iron of the present invention generally in 
clude steel, brass, ‘aluminum and similar metals, adapted 
to be fabricated with su?icient strength into relatively 
light weight structures. 

Although not shown, the bearing 48 supporting the left 
hand bracket 38 and the bushing 70 carried by the right 
hand bracket 40 can be lined with nylon or other self 
lubricating bearing material so that no extraneous lubri 
cant need be used for the unit during its lifetime. In the 
construction described, maintenance is limited to the in~ 
sertion of a few drops of lubricant between the inside of 
the bearing 48 and the outside of the left end of the tube 
30 and the inside of the right end of the tube 30 and the 
outside of the tubular bushing 70. Similarly, a small 
amount of lubricant is placed between the bushing 80 of 
the adjusting handle 78 and the inside of the bushing 70. 

Although the support tube 30 has been described above 
as a tube, it will be obvious that equivalent support struc 
tures can be employed within the broad scope of the in 
vention. Thus a hollow support member of box, hexagonal 
or other cross sectional form could be employed. When 
so operating, it will be necessary to ?t a bushing around 
the left end of the tube 30 to operate within the bearing 
member 48 and to ?t ‘a suitable bushing inside the right 
hand end of tube 30 to receive the bushing 70 of right 
hand chair frame support bracket 40. 

Advantages of the Present Invention 
From the foregoing, it will be observed that a novel 

and improved tilting chair iron of the torsion bar type is 
provided in accordance with the present invention that 
utilizes a minimum number of sirnpiy fabricated parts. 
The unit is distinguished by long life, ready fabrication 
with a minimum amount of labor and by the fact that the 
chair seat frame absorbs the torque of the torsion bar. 
The unit of the present invention is readily adapted 

to mass production methods and its assembly merely 
comprises the insertion of the tubular bushing 70 of the 
right hand bracket 40 over the right hand end of the 
torsion bar 74 and into the support tube 3!} followed 
by application of the tension and adjusting control arm 
78 to the right end of the torsion bar 74, followed by 
tightening of the set screw 84. 
The unit is then suitably inverted upon an inverted seat 

cushion and the right and left brackets are secured to 
the frame of the cushion. Thereafter, the unit is inverted 
and placed upon the upper end of the spindle 16 of the 
chair base 10. Following this simple procedure, the 
chairs may be packaged and are ready for shipment. 

I claim: 
1. In a tilting chair iron, a spindle engaging yoke, a 

support tube ?xedly carried by said yoke and having ?rst 
and second ends, a stop bracket arm ?xed on the ?rst 
end of said support tube, ?rst and second spaced stop 
members on said stop bracket arm, a torsion bar within 
said support tube and having ?rst and second ends with 
the second end connected to said support tube at its 
second end, a ?rst chair seat frame bracket rotatably 
journaled on the ?rst end of said support tube, a second 
chair seat frame bracket rotatably journaled on the 
second end of said support tube, said torsion bar having 
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6 
its ?rst end extended through said ?rst chair seat frame 
bracket in freely rotatable relation, and a tension arm 
connected at its one ?rst end to the second end of said 
torsion bar to retain said ?rst chair seat frame bracket 
on said support tube and having its second end abutting 
said ?rst chair seat frame bracket. 

2. In a tilting chair iron, a generally U-shaped support 
yoke having a spindle socket adapted to ?t upon the 
spindle of the base of a chair, a hollow, elongated sup 
port member having ?rst and second ends and ?xedly 
carried by said yoke, a bracket on the ?rst end of said 
support member, protruding stop members on said 
bracket, a torsion bar Within said support member and 
having ?rst and second ends with the second end ?xedly 
connected to said support member adjacent the second 
end of said support member, a ?rst chair seat frame 
bracket pivotally mounted within the ?rst end of said 
support member to alternately contact said protruding 
stop members in its pivotal movement, a second chair 
seat frame bracket pivotally mounted adjacent the second 
end of said hollow, elongated support member, said 
torsion bar having its ?rst end extending through said 
?rst chair seat frame bracket in freely rotatable relation 
ship, a tension arm having a bushing journaled in said 
?rst chair seat frame bracket and ?xedly connected to 
the end of said torsion bar to hold said ?rst chair seat 
frame bracket on said ?rst end of said support member 
adjacent said bracket, and the other end of said tension 
arm abutting said ?rst chair seat frame bracket, whereby 
a chair seat mounted upon said chair seat frame bracket 
is resiliently restrained against pivotal movement by said 
torsion bar and the degree of pivotal movement is estab 
lished by said protruding stop members. 

3. In a tilting chair iron, a generally U-shaped yoke 
having a bight portion and aligned arms, said bight por 
tion having a spindle socket adapted to ?t upon the 
spindle of the base of a chair, a support tube ?xedly 
carried by the arms of said yoke and having ?rst and 
second ends, a stop bracket arm ?xedly secured on the 
?rst end of said support tube, two spaced stop members 
on said bracket arm, a torsion bar within said support 
tube and having ?rst and second ends with the second end 
?xedly connected to the second end of said support tube, 
a ?rst chair seat frame bracket having a bushing rotat 
ably journaled within the ?rst end of said support tube 
adjacent said stop bracket arm to alternately contact said 
stop members, a second chair seat frame bracket rotat 
ably journaled on the second end of said support tube, 
said torsion bar having its ?rst end extended through 
said first chair seat frame bracket bushing in freely 
rotatable relation, a tension arm having a bushing on one 
end journaled Within said ?rst chair seat bushing, said 
torsion bar ?tting within said tension arm bushing in 
non-rotatable relation, means releasably anchoring said 
tension arm to said torsion bar, and an adjusting handle 
having a portion threaded through the second end of 
said tension arm and engageable with said ?rst chair seat 
frame bracket, whereby a chair seat mounted upon said 
chair seat frame bracket is resiliently restrained against 
pivotal movement by said torsion bar, the tension of 
said torsion bar is adjusted by said adjusting handle, and 
the degree of pivotal movement of the seat is established 
by said stop members. 

4. In a tilting chair iron, a hollow, elongated support 
member having ?rst‘ and second ends, means for mount 
ing said support member to a chair base, a stop bracket 
?xed on the ?rst end of said support member, ?rst and 
second spaced stop members on said stop bracket arm, 
a torsion bar having ?rst and second ends and being 
partially positioned within said elongated support mem 
ber and having vthe second end connected to the second 
end of said support member, a ?rst chair seat frame 
bracket rotatably journaled within the ?rst end of said 
hollow, elongated support member, a second chair seat 
frame bracket rotatably journaled on the second end of 
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said hollow, elongated support member, said torsion bar 
having its ?rst end extending through said ?rst chair seat 
frame bracket in‘ freely rotatablefrelation, a tensioning 
arm connected at onerend to said ?rst end of said torsion ' 
bar and having its other end abutting a rear portion of 
said ?rst chair‘ seat frame bracket, and adjusting means 
on said tensioning arm adapted to space the other end of 
said tensioning arm with respect to said ?rst chair seat 
frame bracket,v whereby a desired degree of pre-twist can 
be imparted to said torsion bar. ' 

5. In a tilting chair iron, _ 
a spindle yoke, ‘ ' 

a tube non-rotatably carried by said yoke and having 
?rst and second ends, 7 a , 

a stop bracket arm secured on. the ?rst end of said 
tube,. ‘ a’ . 

?rst and second spaced‘ stop'wmembers on said stop 
bracket arm, , I 

a torsion’ bar‘ Within said tube. with ?rst and second 
ends andwith the second end connected to the sec 

' ond ‘end of said support tube, ' V 

a ?rst chair seat frame bracket rotatably journaled on 
the ?rst end of said support tube and alternately en 
gageable with said ?rst and second spaced stop mem 
bers, a second chair seat frame bracket rotatably 
journaled on the second end of said support tube, 

said torsion bar having its ?rst end extended through 
said ?rst seat frame bracket in freely rotatable rela 
tion and exposed therebeyond, ' 

and a tension arm connected at one'end to the ?rst end 
of said torsion bar to retain said ?rst chair seat 
frame bracket on said support tube and having ad 
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justable means connected to its other end to abut 
said ?rst chair seat-frame bracket, ‘ r e 1, Y e 

,6. Inatilting chair iron, 7 g ' 1 ‘ 

a hollow elongated support member 
.- second ends, _ _ , A 

means mounting said support member to a chair base, 
a stop bracket ?xed on the ?rst end of said support 
7, member and provided with two spaced ahutments, V 
a ?rst chair seat frame bracket rotatably journaledon 

. the ?rst end of said support member and alternately 
‘I engageable with said two spaced abutments, 
a second chair seat frame bracket rotatably journaled 
on the second end of said support member, 

having ?rst and 

a torsion bar within said‘ho-llow support member and ' 
‘?xedly connected at one point to said support mem 
her, said torsion bar havingarone end extending out 
of said support member,’ > V ' j > 

an arm seeured‘at its one “end to said, extending end 
' ‘ of said torsion bar and having adjusting means con 
' nected to its other end towabut the ?rst chair seat 
rrframe bracket, , - a v 7 > _ v p _ 

and said 'armibeing releasably ‘secured torsaid torsion 
bar at a point spaced from the connection point of 
said torsion bar to said, support member. 
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