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This invention relates to improvements in chair 
constructions and more particularly to improver 
ments in eollapsible tubular chairs. 
9ne of the principal objeets of the invention 

is to provide a chair construction affording in 
creased strength while permitting lighter and 
cheaper construction. 
Another important object is to provide a ehair 

construction having animproved eollapsing action 
wherein the parts are aecurately guided and coal 
trolled during relative movement and will neve 
under simple and convenient manipulation be 
tween compactly folded and extended positions. 

In this connection it is another prineipal object 
of the invention to provide a chair action wherein 
the weight of a person will aet to move the elhair 
to and hold it in an extended position to provide 
the important and highly desirable safety feature 
of eliminating chair collapse even theugh the 
chair is only partially extended at the time it 
receives a person's weight. 
Another object is to provide a collapsing aetion 

wherein the parts automatically leek against 
accidental displacement at the fully folded as well 
as extended position. - 
A further object is to provide for, in a chair of 

the class described, adjustment to different posi 
tions of recline without in any way disturbing 
the collapsing action. 

Still another object is to provide a chair of 
attractive appearance and eomfortable to use. 
One of the principal features of the invention 

resides in pivotally connecting front and rear leg 
and seat frames to form an A shape with the 
pivot connections of the leg frames forming the 
apex of the A, and the seat frame forming the 
cross bar of the A with its pivot connection with 
the rear leg frame constituting a sliding pivot 
sliding substantially on the incline of the rear leg 
frame, whereby loading of the chair acting down. 
through the A agts to spread the legs and thereby move the sliding pivot upwardly to automatically 
extend the chair. . . . . Y " . " 
With regard to the collapsing action it is a 

feature of the inyention to pivot the back frame 
to the seat frame on the same sliding piyot con 
necting the seat and rear leg frame, and to pivot 
the arms to the pivots of the leg frames and to 
the back frame. 
Another important feature resides in slotting 

the forward ends (f the ai'ins to receive the pivot 
pias of the legs permitting reclining of the chair 
back and fermiag upwardly extending pil-receiv 

of the back in different 29sitions of regie, the 
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Siots being S0 arraraged as to penit the reclining 
featuire without interference with the collapsing 
action. 
Another important feature resides in the por 

vision of novel 'wrap-around' reinforcing and 
load-Supportiag structural glideinejabesmotr 
ed in the rear leg frane, serying at the sage tigae 
as a raeaias for guiding the sliding piygt of the 
seat and rear leg fraine and as Structural aegar 
bers to reinforce the lead-carrying gear leg frainae. 

In this collegitigia the glgices are a ragged to 
engircle the rear leg fragae throughgut the critical 
area of beading stresses, perfaitting the use of 
lighter tagbing in this loadrsipporting frame sing 
transferring the load of pivotally connected seat 
aias baek to the rear legs this:gh pin gears gpr 
erating in guide slots in the supporting glides 
aad having aeross segtional dimension sufficient 
9hly to transfer the pad in shear, permitting a 
2nini:nlim 9faetal in the guides. 
Another feature of the invention resides in the 

fortanation of the guide slots to provide an effec 
tive automatic lock with the pin means when the 
chair is swung to the fully extended and collapsed 
positions. 
Another feature of the inyention resides in the 

novel construction of the rear leg frames to re 
dyce the load-supporting span and load stresses 
set up under the Weight of a person and to at the 
same time afford increased structural strength in 
the frames. 
These and 9ther pbjects and features will be 

come apparent with reference to the accompany 
ing drawings in which Figure 1 is a perspective 
View of a tubular chair construction in accordance 
With gay invention. 

Figure 2 is a Side eleyational yiew of the chair 
in the fully extended position. 

Figure 3 is a Side elevational view showing in 
Solid lines the chair partially collapsed and in 
doed lines the chair in its fully collapsed 
p9sition. 

Figure 4 is an ei2larged fragmentary partssec. 
tional detail of the connection between the seat, 
back and rear leg frame and showing the novel 
Wrap-around guide member in end eleyation. 

Figure 5 is all enlarged vertical sectional detail 
of the piyot connection pf the leg frames and arm. 
With reference to the drawings, it will be 

seen that the chair is aade up of a plurality of 
piyotally connected J-shaped tubular frames 
forming the bagk fiane , seat 2, front leg frame 
3 and rear leg frame 4. 
The upper open ends of the front and gear 

55 legs 3 and A respectively are pivotally connected 



2,688,970 
3 

to each other and to the angle arms 5 by the 
pivot pins or rivets 6 which engage in the slots 
7 in the flanges of the arms at their forward 
ends in a manner to provide for different posi 
tions of recline. The angle members forming the 
arms 5 are formed with horizontal flange ex 
tension portions 8 rolled under to provide a 
curved forward edge, giving an attractive ap 
pearance and also increasing the strength of the 
section and providing a guard for preventing 
catching of the fingers between the tubes and the 
armS in Opening and closing the chair. 

Pivoted to the front leg frame below the arms 
5 adjacent its bight 9 is the Seat frame 2, and 
the free ends of the seat and back frames are 
pivotally connected remote from the front leg 
frame, as shown particularly in Figure 4. 
The connection between the back and seat 

frames comprises the bar 0 spanning between 
and terminating Within the extremities of the 
back frame and intersecting the seat frame 2. 

It will be seen that with the chair frame and 
arms pivotally connected as described the chair 
can be SWung between the positions of Figures 
2 and 3. It is in the control of this collapsing 
action that the present invention has particular 
merit in providing for controlled efficient and 
Smooth chair movement, while at the same time 
providing increased strength and rigidity in the 
highly stressed load-carrying rear leg frame. 
According to the invention, provided on the 

rear leg frame 4 at opposite sides of the chair 
are the “Wrap-around' guide members , shown 
particularly in Figures 1 and 4. These guide 
members are provided with a U-shaped sleeve 
like portion f2 which, as shown in Figure 4, en 
circles the tube of the frame 4. 
The sleeve portions of the guides are shown 

as formed with inturned lips 3 adding to the 
strength of the Section and providing a block 
for the removal of the guide members while per 
mitting them to be sprung around the frame 
tubing. 

Extending upwardly from the sleeve portions 
2 in a substantially vertical plane are the wings 
f4 which taper towards the floor and which are 
formed with slots 5 having notches 6 in their 
upper end and inclining inwardly towards the 
rear leg frame adjacent their lower end to bring 
their lower ends into alignment with the notches 
6 on a line parallel with the rear leg frame. 
The guide members ?f are anchored to the 

rear leg frame by the Screws 7 or other Suit 
able means, and in surrounding or encircling the 
tube of the rear leg frame greatly increase the 
rigidity of the frame and resistance to bending 
at the critical Section where the load of the 
seat and back frames are transferred thereto and 
where maximum bending stresses occur under 
load. 
The transfer of the load supported by the seat 

and back frames is accomplished through the 
ScreWS 9 threaded through the back frame 
and into the ends of the cross tube 0, serving as 
projecting pivot means operating in the slots 5 
of the guide members . 
The outer face of the web of the wings 4 is 

preferably countersunk at 20 to increase the 
bearing Surface between the Screws 9 and their 
heads 2 and the slotted wings 4. 
The rear leg frame 4 has the lower portion 

forming the floor-engaging portion and includ 
ing the bight of the frame bent angularly at 22 
inwardly into a substantially upright position 
with the chair extended, as shown in Figure 2. 
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4. 
The portion of the frame 4 forming the bight 
of the frame is preferably bent up at 23 inter 
mediate the width of the frame to provide sepa 
rate ground-engaging extremities 24. 
The construction of the rear leg frame and 

the mounting of the brackets in the form of the 
guide members thereon is an important con 
cept of the present invention. It will be seen 
that the rear leg frame comprises a load-sup 
porting element fixed at the ends with the chair 
extended, and the weight of a person sitting on 
the chair supported by the seat frame 2 and 
covering 25 carried thereby and back frame 
and covering 26 carried thereby is transferred 
through the screws 9 to the rear leg frame in 
termediate the Supported ends. Thus the bend 
ing stresses imparted to this latter frame are 
determined by the weight of the person and 
length of the unsupported rear leg section. 

Normally, to withstand the high bending 
stresses a frame of heavy tubing would be re 
quired. Under the present invention however by 
employing the guide members rigidly secured 
to the leg frame along the section of maximum 
bending stress these guide members serve the 
function of increasing the resistance of the sec 
tions to bending, permitting lighter tubing to be 
employed in the load-carrying rear leg frame 
than would be required if this frame had to bear 
the load without strengthening in its inter 
mediate Sections. 
The result is a chair of lighter and cheaper 

construction is provided while an improved col 
lapsing action is afforded, as hereinafter ex 
plained. 

Additionally to the use of the guide members 
f, forming the dual function of guiding the col 
lapsing and opening movements of the chair and 
reinforcing the intermediate rear leg Sections for 
bending, the deforming of the rear leg frame at 
22 still further decreases the stresses in the rear 
leg frame and permits lighter tube construction. 
This reduction in stress occurs because the 

unsupported Span under bending stresses be 
tween the ends of the rear leg frame is decreased, 
and further, the actual deformation of this frame 
adds to the frame rigidity and strength as is 
Well understood. 
With the CrOSS bar 0 seating within the tub 

ing of the back frame the back frame is main 
tained in correctly spaced relation under load 
ing. . This bar O is of a cross section to with 
stand bending under load, and by having it ter 
minate within the back frame the pivot projec 
tion means in the form of the screws 9 can 
be of reduced CrOSS Section as they are substan 
tially entirely under shear in transferring the 
load from the seat and back frames to the real 
leg frame through the guide members it. 
These Screws 9 are co-axial with the cross 

bar to which forms the pivotal connection be 
tween the seat and back frames, and in affording 
reduced cross section from the tubing iO per 
mits a reduction in the amount of metal required 
in the web of the wings 4 of the guide mem 
bers, adding further to the economy and light 
neSS Of the chair. 

Collapsing action 
Referring now particularly to Figure 2, it will 

be seen that the seat, front and rear leg frames 
2, 3 and 4 form an A-shape with the pivots con 
necting the leg frames being at the apex of the 
A and the pivot connecting the seat (and also the 
back) and rear leg frame forming the cross bar of 
the A being the sliding pivot. 
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Under loading of the chair it will be seen that 
to lead cat be considered as acting downwardly 
through the apex of the A to therefore spread 
the leg fraries and as the leg frames spread the 
Seat frare forming the crossbar of the A will be 
tiged upwardly to accomrodate the leg spread: 
so that the pivot Screws if will ride tipwardly 
under loading in the slots f5 and will nove into 
the notches 6, . . . . . . . 
This is an extremely important safety feature 

for contrary to conventional chair constructions 
which collapse under load unless fully extended 
and locked, the present chair is moved or urged 
to a fully extended position by loading and in 
the event it is only partially extended at the time 
of loading will attoratically move to the fully 
extended position with the pivot projecting 
meanis 9 firly seated in thie notches 6. : : 
In the collapsing action the chair operates 

much in the manner of an umbrella with the 
movétient of the screws 9 in the slots 5 govern 
ing the movement of all pivotal parts. - 
To move the chair to the collapsed position, as 

shown in Figure 3, the back arid seat frames aire 
grasped and the chair is lifted clear of the floor 
as these frames are swung together. Any tend 
ency to lift the chair will move the screws 19 
which connect or tie the back and seat to the rear 
legs out of the notches f3, and the simple clos 
ing together of the back and Seat frames forces 
the Screws to travel along their predetermined 
linear path formed by the slots 5 and all parts 
In Ove in controlled and co-ordinated movement to 
to the finalized position ShoWn in dotted line, 
eliminating any uncontrolled frame Swinging : 
which might occasion damage to nearby furniture 
Ol' inconvenience in handling. 
As the chair slides to the fully collapsed po 

sition, due to the incline of the slots 5, the pivot 
ScreWS 9 move in Wardly towards the rear leg 
frame to hold the frames of the chair in col 
lapsed position against accidental opening move 
ment until the back and seat frames are grasped 
and pulled outWardly as pull is applied to lift the 
chair in an upward direction. 

In the collapsing action it will be noted that 
the armS 5 are Somewhat inclined rearwardly 
and the notches 27 and 28 formed in the upper 
longitudinal edges of the slots T are inclined 
forwardly and upwardly, permitting and ensuring 
movement of the arms forwardly without ob 
Struction until pins 6 enter notches 28. 
The slots are so formed that with the pivot 

pins 8 entered in notches 23 the arm and seat 
pivot spacings are equal as are the spacings of 
the front and back frames to provide a pivotal 
parallelogram as shown in Figure 3. This paral 
lelogram can then fold by extending its increas 
ing length along the slots 5 of the leg members 

, Figure 3. 
With the chair extended the notches 2 and 28 

block rearward movement of the arms with the 
Weight of the arms automatically causing entry 
of the pins into the notches. Thus the back 
frame f is adjustable to different positions of re 
cline about the pivot rod 0 forming the sliding 
seat and back pivot in the slides and is locked 
in adjusted recline position against rearward 
movement. 
While I have shown the preferred form of my 

invention, it will be understood that modifications 
may be made in the precise form of guide mem 
ber and guiding action without departing from 
the spirit of the invention wherein guiding of the 
chair and controlling of the chair movement is 
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6 
accoglished through the use of structural net 
bers reinforcing the main load-carrying chair 
fitaine, permitting lighter overal chair construc 
tier. 
What I claim as my invertion is: 

in a eollapsible tribular chair construction 
having pivotally corrected back, seat, front and 
rear leg frames with said seat frame pivoted at 
the rear to the lower end of said back frame, a 
pair of guide members having sleeveportions en 
eifeling portions of said rear leg frame inter 
mediate the top and botton and at opposite sides 
of the chair to reinforce said rear leg frame in senting arid having wing portions projecting 
from said sleeves and formed with elongated slots 
thereifs, pivot means forming an extension of the 
pivotal connection of said back and seat frames 
and entered in said slots affording a linear slid 
irig pivotal control connection tying the pivot of 
Said back and seat fraries to said rear leg frame 
and constraining the pivots of Said back and 
seat frames to move in guided linear sliding no 
tiori alofig said rear leg frane while permitting 
free pivotal movement of said back and seat 
fraries, said slots terminating at their upper ends 
ifi hotehes seating said pivot rheans against move 
ment in said slots under load upon said chair 
being extended, 

2. A device as claified in claim 1 in which the 
slots in said wing portions of said guide members 
incline inwardly towards the bottom of said rear 
leg frame. 

3. In a collapsible tubular chair, U-shaped 
front and rear leg frames pivotally connected 
at their upper open ends, U-shaped back and seat 
frames pivotally connected at their open ends, 
Said Seat frame being pivoted to said front leg 
frame, arms pivoted to said back frame and to 
Said leg frames, a pair of wraparound guide 
members encircling said rear leg frame and 
strengthening same in bending intermediate the 
length thereof at opposite sides of the chair and 
formed With longitudinal substantially linear 
slots, pivotal projection means extending from 
Said back and seat frames and engaging in the 
slots in said guide members and forming a slid 
ing pivotal connection tying the pivot of said 
back and seat frames to said rear leg frame per 
Initting collapsing and extending of the chair 
While constraining the pivot of said back and 
Seat frame to move in guided linear sliding mo 
tion along said rear leg frame while permitting 
free pivotal movement of said back and seat 
frames. 

4. A device as claimed in claim 3 in which said 
U-shaped rear leg frame is bent angularly in 
Wardly adjacent the bottom to present a substan 
tially upright floor-engaging lower portion. 

5. A device as claimed in claim 3 in which said 
U-shaped rear leg frame is bent angularly in 
Wardly to define a substantially upright floor 
engaging bight portion, said bight portion being 
bent upwardly intermediate the width thereof. 

6. A device as claimed in claim 5 in which the 
pivot connecting said seat and back frames com 
prises a tubular bar intersecting the seat frame 
tubing and terminating within the back frame 
tubing and spacing said back frame, and the 
pivot means entered in said slots is of a lesser 
Cross section than said bar and comprise screws 
Screws threaded into the ends of said tubular bar 
and riding in said slots. 

7. A device as claimed in claim 6 in which said 
guide members are countersunk in their outer 
Surfaces along said slots and said screws having 
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their heads riding on surfaces formed by counter 
sinking. - . . . . . . 

8. In a collapsible tubular chair construction 
including a front leg frame, an inclined rear 
leg frame pivotally connected to said front leg 
frame, a seat frame and arms pivotally connected 
to said front leg frame and a back frame pivotally 
connected to said arms and seat frame in which 
means are provided to tie said back and seat 
frames to said rear leg frame to constrain the 
point of pivotal connection of said back and seat 
frames to linear sliding movement along said 
rear leg frame. while permitting free pivotal 
movement of said back and seat frames, Said 
means comprising a pair of guide members car 
ried by and reinforcing said rear leg frame, one 
at each side of the chair, substantially linear 
slots in said members, and projection means ex 
tending coaxially with the pivotal connection of 
said back and seat frames engaging in Said slots 
and transferring load on Said Seat to said rear leg 
frame through said guide members. 

9. In a collapsible chair having pivotally con 
nected back, Seat, front and rear leg frames With 
said seat frame pivoted at the rear to the lower 
end of said back frame, a pair of guide members 
encircling portions of said rear leg frame inter 
mediate the top and bottom thereof and at oppo 
site sides of the chair, means forming an exten 
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sion of the pivot connection of said back and 
seat frames non-removably and slidably engaged 
in said guide members and affording a pivotal 
sliding control connection tying the pivot of said 
back and seat frames to said rear leg frame and 
constraining the pivot of said back and Seat 
frames to move in guided linear sliding motion 
along said rear leg frame while permitting free 
pivotal movement of Said back and seat frames, 
said guide members including Stop means to bar 
movement of the aforesaid connecting means 
along said rear leg frame under loading to main 
tain said back, seat and rear leg frames against 
relative movement with the chair in extended 
position. 

BLAIR FOWLER HARBER. 
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