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This invention relates to improvements i ‘chair
constructions and more "»pa;rtii:uiarly o improver
ments in eollapsible tubular chairs. o

One of the principal objeets of the invention
is to “prgvide a chair ‘construetion affording -
creased strength while permitting lighter and
cheaper construction. '

Another important ohject is to provide a ehair
construction havihg animproved eollapsing action
wherein the parts are aecurately guided and-con-
trolled during relative movement &nd will move
under simple and ‘convenient manipulation be-
tween compactly folded zng extended ‘positions.

In this connection it is another prinieipal object
of the invention to provide a chair action wherein
the weight of a person will aet te move the chair
to and hoeld i} in an extended Pposition te provide
the important and highly desirable safety feature
of elimipating chair collapse eyven though the
chair is only partially extended at the time it
receives  person’s weight. . ‘ :

Another object is to provide a collapsing aetion
wherein the parts automatically loek against
aceidenta] displacement at the fully folded as well
as extended position. ‘ o :

A further opject is t¢ provide for, in a ¢hair of
the class described, adjustment to different posi-
tions of recline without in any way disturbing
the coMapsing action. = - o

Still apother object is ‘to provide a ehair of
attractive appearance ahd comfortable to use.

One of the principal features of the invention
resides in pivotally connecting front and rear leg
and seat frames to Iform an A shape -with the
pivol 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 inecline of the rear leg
frame, whereby loading of the chajr acting down.
through the A acts to spread the legs and thereby
move the sliding pivot upwardly to automatically
extend the chair. © =~ ey ‘

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 $liding pivol con-
necting the seat and rear leg fraie, and to pivot
the arms to the nivots of the leg frames and to
the back frame.

Another importent feature resides in slofting
the forward engs-of the axms to receive the pivot
pins of the legs permitting reclining of the chair
back and ferming upwardly extending pin-receiv-
ing notehes opening Yo the slots for the retention

of the back in different positions of recline, the.
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2 : ,
slots being se atranged as to permit the reclining
feature without imterference with the gollapsing
action. - : ’

Ansther important feature resides in the pre-
visien of novel “wrap-around” reinfercing and
load~supporting struectural guide members mount-
ed in the rear leg frame, serving at the same time
as a means for guiding the sliding pivet of {he
seat and rear leg frame and as sfructurgl mem-
bers to reinforce the load-carrying reas leg frame.

In this conneetion the euides are arranged to
engircle the rear leg frame throughoeut the eritical
ares ‘of hending stresses, permithing the use of
lighter tubing in this load~supporting frame snd
transferring the joad of pivetally connected seal
and haek to the rear logs fhrough pin means ep-
erating in guide slofs in the supporting ghides
and having g eross seetignal dirmension sufficient
only to tramsfer the load in shear, permitting 3
minimum of metal in the guides. 9
Another feature of the invention resides in the
formation of the guide slots fo brovide an effec-
tive automatic lock with the pin means when the
chair is swung to the fully extended and collapsed
positions. , o

Another feature of the Invention resides in the
novel construction of the rear leg frames to re-
duce the load-supporting span and load stresses
set up ungder the weight of a person and to at the
same time afford increased strictural strength in
the frames.

These abd other objects and features wijl he-
come apparent with reference to the aceompany-
ing drawings in which Figure 1 is a perspective
view of a tubular chair construction in ageordance
with my invenfion. _ o

Figure 2 is a side elevational view of the chair
in the fully extended position.

Figure 3 is a side elevational view showing in
solid lines the ehair partially collapsed and jin
dofted -lines the chair in its fully collapsed
bosition. - i

. Figure 4 is an enlarged fragmentary parf-sec-
tional détall of the connection between the seat,
back and rear leg frame and showing the novel
wrap-around guide member in end elevation,

‘Figurg b is an enjarged vertical sectional detail
of the pivel connection of the leg frames and arm.

With reference to the drawings, it will be
seen that the chair is made up of 2 plurality of
pivetally comnected \-shaped tubulaz frames
forming the bagk feame |, seat 2, front leg frame
3 gnd rear leg frame 4. ‘

‘The upper open ends of the front and repr-
legs 3 and A respectively are pivetally copnected
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to each other and to the angle arms 5 by the
pivot pins or rivets 6 which engage in the slots
T 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 horizonfal 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 i 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 {1, shown
particularly in Figures 1 and 4. These guide
members are provided with a U-shaped sleeve-
like portion 12 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
12 in a substantially vertical plane are the wings
14 which taper towards the floor and which are
formed with slots {5 having notches 16 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
16 on a line parallel with the rear leg frame.

The guide members ({ are anchored to the
rear leg frame by the screws 1T 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 19 threaded through the back frame f
and into the ends of the cross tube 10, serving as
projecting pivot means operating in the slots {5
of the guide members 11.

The outer face of the web of the wings 14 is
preferably countersunk at 20 to increase the
bearing surface between the screws i9 and their
heads 21 and the slotted wings 14. »

The rear leg frame 4 has the lower portion

forming the floor-engaging portion and i'nclud-'_
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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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 {1 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 hend-
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 {1 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
11, 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 10 seating within the tub-
ing of the back frame | the back frame is main-
tained in correctly spaced relation under load-
ing. . This bar 10 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 1§ 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 rear
leg frame through the guide members il.

These screws 19 are co-axial with the cross
bar 10 which forms the pivotal connection be-
tween the seat and back frames, and in affording
reduced cross section from the tubing 10 per-
mits a reduction in the amount of metal required
in the web of the wings 14 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 rearleg frame forming the cross bar of
the A being the sliding pivot.
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Undef loading of the ehair it will be seén that
156 Toad eat by considered as aeting downwardly
fhrough the apex of the A to therefore spread
the lég framies snd as the leg frames spread the
dent frame forming the cross bar of the A will e
urged upwardly to accommodate the leg spread
so' that thé pivet seréws % wilk ride upwardly
under loading i the slots 15 and will move nto
the notches 18, . o

This is an extremely ifoportant safety feature
for; contrary t¢ eonventional chair constructions
which collapse under loa¢ unless fully extendert
ama locked, thie present chair is moved or urged
to o fully éxtended: position by - loading and in
the event it is only partially extended at the time
of Ioading will dutoratically move to the fully
extended position with the pivob projecting
masns 19 firiily sedfed in thie notéhes 6. -

In the collapsing action the chair operates
much in tHe manner of an umbrella with the
movétisnt of the screws 1§ i the slots 15 goverh-
intg the movement of all pivotal parts. L

To move the chair to the coliapsed position, as

Slown i Figure 3, the bdck aiid seat irames are
grasped and the chair is lfted clear of the floor
as these frames are swung together. Any tend-
ency to lift the chair will move the screws 19
which contieet or tie the back and seat to the rear
légs out of the motches 18, and the simple ¢los-
ing together of the back and seat frames forces
the screws to travel along their predetermined
Jinear path formed by the slots 15 and all parts
move in controlled and co-ordinated movement to
to the finalized position shown in dotted line,
eliminating any uncontrolled Irame swinging
which might occasion damage to nearby furniture
or inconvenience in handling.
_ As the chair slides to the fully collapsed po-
sition, due to the incline of the slots 5, the pivot
serews 1§ move inwardly 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 B 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 7 are so formed that with the pivot
pins § entered in notches 28 the arm and seab
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
{f, Figure 3.

With the chair extended the notches 2T and 28
plock rearward movement of the arms with the
weight of the arms automatically causing entry
of the pins into the notches. Thus the back
frame | is adjustable to different positions of re-
cline about the pivot rod 19 forming the sliding
seat and back pivot in the slides i1 and is locked
in adjusted recline position against rearward
movement.

Vhile 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-
per 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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acoomplished through the use of structural mem-~
bers reinforcing the main load-carrying chair
framie, permitting lighter overall chair construc-
tiori. : o ‘
What 1 claim as my invention is: :

1. Tl & collapsible tubular chair comstruction
Having pivetally connected back, seat, front and
resr Jeg frames with said seat frame pivoted ab
the rearr to the lower end of said back frame, a
pair of guide membery having sléeve portions en-
eirdling portlons of said rear leg frameé inter-
mediate the top and bottom and at opposite sides
of the chai to reirforce said rear leg frame in
Bendings  and haviig wing portions projecting
from said sleéeves and formed with elongated stots
therein, pivot means forming an extension of the
pivotal conneetion of said back and seat frames
and entered in said slots affording a linear shd-
ing pivetal control connection tying the pivet of
said baek snd sest frames to said rear leg frame
and eonstraining the pivots of said back and
seat frames to move in guided Iihear sliding mo-
tion alottg said rear leg frame while permitting
fres pivotal movement of said back ahd seat
frames, said slofs terminating at their uppér ends
iti netehes seating said pivet means against move~
mient in said slots under load upon said chair
being extended. '

9. A device ag claifried in elaim 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 bapk 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-
mitting 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 23 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 g 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, : ) S

‘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. g 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 bottoni 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.

References Cited in the file of this patent -
UNITED STATES PATENTS

Number - Name Date
2,059,940 Freedman ____._____ Nov. 3, 1936
2,072,075 Travers ... ._____ Feb. 23, 1937
2,243,502 Freedman __________ May 27, 1941
) ’ FOREIGN PATENTS

Number Country Date

170,111 Great Britain ______ Oct. 13, 1921
347,961 Italy - oo Apr. 29, 1937




