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1. 
This invention relates to improvements in ad 

justable chairs for use in aircraft, locomotive 
engines, busses, passenger coaches, or other places 
wherein adjustable chairs are desired. 
One of the objects of the invention is to pro 

wide a chair which may be readily adjusted to 
conform with the most comfortable and Optimum 
seating position of the user. 
Another object is to provide an improved chair 

having an angularly adjustable seat and back 
rest mounted on a vertically adjustable seat and 
back rest carrier, the carrier being Supported by 
a horizontally adjustable frame. 
Another object is to interconnect the Seat and 

back rest in a manner Such that One noves 
through a predetermined angle in response to 
movement of the other. 

Further objects, advantages, and Salient fea 
tures will become more apparent from a Con 
sideration of the description to follow, the ap 
pended claims, and the accompanying drawing, 
in which: 

Figure 1 is a perspective of the chair which 
forms the subject of the invention, portions being 
broken away to show certain internal partS; 

Figure 2 is a top plan view to reduced scale 
of the seat component, the cushion being 
removed; 

Figure 3 is an enlarged Section taken on line 
3-3, Figure 4, portions being broken away; 

Figure 4 is a section taken on line 4-4, Figure 
3, portions being broken away; 

Figure 5 is an enlarged detail as viewed in the 
direction of arrow 5, Figure 1; 

Figure 6 is a section taken on line 6-6, 
Figure 5; 
Figure 7 is an enlarged section taken on line 

7-7, Figure 1, a portion being broken away; and 
Figure 8 is a detail as viewed in the direction 

of arrow 8, Figure 1. 
Referring in detail to the drawing, and par 

ticularly Figure 1, the chair is designated in its 
entirety by reference numeral 0, the principal 
components thereof being a frame t , a Seat and 
back rest carrier 2, a seat 3, and a back rest 4. 
Frame comprises a pair of general triangul 

lar parallel spaced side plates 5, 15a connected 
together at their rear vertical edges by a trans 
verse plate 16, connection being effected by weld 
ing, rivets or any well-known fastening means. 
A bifurcated bracket 7 (see Figures 5 and 6) is 
riveted to plate 6 at each lower corner thereof, 
each bracket carrying pins 8, 9, the ends of 
which support rollers 20, 2 which are disposed 
on opposite sides of the web 22 of an I beam rail 
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23 having upper and lower flanges 24, 25, respec 
tively. An identical construction is employed for 
engaging the other I bean 23d. A similar con 
struction is employed at the lower front corners 
of Side plates 3, 5d., the roller carrying brackets 
26, 26a, being secured to plates 2, 2ia, respec 
tively, welded to the side plates. The rollers 
Carried by these brackets similarly engage I beam 
rails 23, 23d. A torque shaft 28 extends be. 
tween the Side plates, being journaled in the 
latter at its ends, and has secured thereto arms 
29, 29d. As shown for one side in Figures 1 and 7, 
arm 29c is connected to a latch pin 39a, slideable 
in block 3d, by a link 32a pivotally connected 
at its ends to the top of the latch pin and end of 
the arm. An identical construction is employed 
at the left end of shaft 28 in Figure 1. A lever 
33 is connected to the shaft and a plurality of 
tapered apertures 34, 34a, are provided in the top 
faces of the rails into which the tapered ends of 
pins 89, 30a engage. A spring 35 retains the 
pins in the apertures in the rails, and when it is 
desired to adjust the frame along the rails, lever 
33 is actuated, releasing the latch pins, the en 
tire chair bodily moved to a desired position, and 
the lever released to permit the latch pins to 
again enter the apertures. Pairs of vertically ex 
tending parallel spaced guide rails 36, 37 and 36a, 
3a are secured to side plates 5, 5d, respectively, 
On their inside Surfaces, adjacent the intersec 
tion of the side plates and cross plate as shown 
in Figures 1 and 4. The front guides 37, 37a, are 
provided with a plurality of spaced tapered aper 
tures 38, 38d, respectively, in the front surfaces 
thereof which serve a purpose to be subsequently 
described. 
The carrier 2, previously referred to, com 

prises a pair of plates 40, 40a. Secured together in 
parallel Spaced relation by an upper spacer tube 
4 and a lower Spacer tube 42, the tubes being 
welded or otherwise secured to the plates. The 
left ends of tubes 41, 42, as viewed in Figure 1, 
carry rollers 43, 44, respectively, and the right 
ends carry identical rollers, the lower one of 
which is shown at 44a in Figure 4. These rollers 
engage between the vertical guide rails, previously 
described, and permit the carrier 2 to be ad 
justed vertically relative to frame f. Latch 
pin Supporting brackets 45, 45a are secured to 
side plates 40, 40a, respectively, which slideably 
receive latch pins 46, 46a, respectively, which 
Selectively engage apertures 38, 38a, respectively, 
in the forward vertical guide rails. A torque 
shaft 47 extends between the side plates, and is 
journaled therein, which has affixed thereto at 



2,655,981 
3 

the left end (Figure 1) a lever 48 having an arm 
49 thereon which is operatively connected to 
latch pin 46 by a link 50. The other end of torque 
shaft 4 has affixed thereto an arm 49a, which is 
Connected to latch pin 86a by a link 5 Ga. A 
Spring 5, as shown in Figure 1, has its lower end 
Secured to plate 30 and its upper end to plate i5 
to urge the former upwardly, an identical Spring 
(not shown) being employed at the other side of 
the chair. A spring 52 urges latch pins 46, 46a. 
into engagement with apertures 38, 38d, respec 
tively. The spring 5 and the corresponding 
Spring on the opposite side of the chair are so 
tensioned that when the user removes his weight, 
or a portion thereof, from seat 3, the carrier 42 
will automatically move upwardly after the latch 
pins have been released, and when a desired posi 
tion is reached the pilot releases lever 48 to latch 
the carrier 2 to the frame . 
The Seat 3 comprises a pair of Seat Supporting 

arms 60, 600, which are pivoted at their rear ends 
to plates 40, A3d, respectively. As shown in Fig 
ure 3, and the upper portion of Figure 4, a pivot 
pin 6 is shown to effect this connection, it being 
understood that an identical pin is employed on 
the other arm, but which is not shown in the 
lower portion of Figure 4. Since airin 6G and its 
associated pivot pin are broken away to show the 
lower tube 42. The seat Supporting arms are Se 
cured together by and Support a seat cushion 
frame 62 comprising a bottom $3, front Wali 64, 
side walls 65, 65d, and a rear wall 66. The rear 
wall is braced to the arms by a gusset brace 6:, 
as best shown in Figures 2 and 3. The cushion 
frame receives any suitable padded cushion S3. ; 
The side frames 60, 6 a. are provided with aper 
tured lugs 69, 69a, respectively, which serve a 
purpose to be subsequently described. 
The back rest A comprises Side frames 8, (t 

Secured together in Spaced parallel relation by 
a sheet metal back plate which is channel 
shaped, the side flanges of the channel being 
riveted or otherwise Secured to the side frames. 
A torque shaft 2 extends between plates 49, 4 a. 
and the lower ends of frames G, a are pivoted 
for movement about the axis of this torque shaft. 
As shown in Figure 4, a Suitable flanged bushing 
73 is secured to plate 49 by nut it, the inner 
end of the bushing providing a pivot for frame 
10. An identical bushing 3G is provided on the 
other side of the chair, and these bushings ro 
tatably Support torque shaft 2. One end of 
torque shaft 2 has affixed thereto a lever 5 and 
the torque shaft also has affixed thereto a pair 
of arms 16, 6d. Quadrants i, a are affixed, 
respectively, to plates 40, 49a, these quadrants 
having spaced tapered holes 8 therein similar 
to those employed with the other latch pins de 
scribed. These quadrants are approximately 
25-30 degrees long, but the One seen in Figure 3 
is broken away slightly at its lower end. Latch 
pins 9, 79a are slideably supported by ears 86, 
80d, affixed, respectively, to frames 7), 70d. The 
latch pins have a fixed thereto, respectively, 
arms 8, 8d, the lower ends of which are con 
nected to arms 76, 6a, by links 82, 82d. Springs 
83, 83a, urge the latch pins into engagement With 
the tapered holes in the quadrants. Links 84, 
84a are pivotally connected at their upper ends 
by pivot pins 85, 85d. (see Figures 1, 3 and 8) to 
frames i.e., 70d, respectively, and at their lower 
ends to lugs 69, 69d by pivot pins 86, 86d, respec 
tively. It will be apparent that when lever 5 
is actuated to release latch pins i9, 79d, back 
rest 4 may swing about the axis of shaft 2, and 
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4. 
the seat 3 may swing about the axis of pivot 
pin. 6, the relative angular movements of the 
seat and back rest being under control of links 
84, 84a. In the construction shown, the relation 
ship of the various pivotal axes are such that 
when the back rest 4 swings through 20, about 
the axis of shaft 2, seat 3 Swings through 6 
about the axis of pivot pin 6. The seat back 
rest is provided with any suitable padded cushion. 
87. Arm rest 88a, (see Figures 1 and 8) is pivoted 
on pin 85a and is provided with a notch 89a 
which engages a pin 90a. The arm rest may 
be raised to the dotted line position, as shown 
in Figure 8, to render the Seat more accessible. 
It is also apparent that while an arm rest has 
been shown on only one side of the chair, a 
similar arm rest may be employed on the other 
side thereof. A pair of straps 9, 9ta are Se 
cured at their lower ends to side frames 60, 60a, 
respectively, and the upper ends are apertured, as 
shown, to receive suitable fittings (not shown) 
on the ends of a safety belt. 

In an operative embodiment of the in Weation 
the distance between centers of Si and 86 is 12% 
inches; between 86 and 85, 12% inches; between 
2 and 85, 8% inches; With 6 and 86 lying on a 

horizontal line 2 is 242 inches thereabove and 
7 inches to the left (Figure 3) of a vertical line 
through A. With these Specific distances, or dis 
tances in the Sanae proportions, the relative 
angular movements of the Seat and back, previ 
ously Specified, will be attained. Considering the 
last named dimension of 22 inches as unity the 
respective foregoing distances would be in the 
proportions of approximately 4.94 unity, 5.05 
unity, 3.35 unity, and 2.80 unity. It is to be un 
derstood, however, that if it be desired to vary 
the relative angular movements of the seat and 
back fron those Specified, the foregoing propor 
tions may be varied as desired. 

It will be observed that the upper ends of 36, 
3 and 36d, 3d, are open, which renders the chair 
ideally adapted for use with an expulsion device 
when employed in aircraft. When so enployed, 
any Suitable expulsion means, Such as a cylinder 
and pistOn therein, nay be disposed beneath the 
carrier f2 at a desired position. When the pilot 
Operates the piston, Such as by a gun powder dis 
charge in the cylinder, the piston may engage 
the carrier and bodily blow it, the seat, the back 
rest, and the pilot upwardly out of the aircraft, 
after Which, of course, he releases the chair con 
poilents to which he is attached and descends 
by parachute to the ground. 

fiaving described the invention, what we claim 
as new is: 

1. An adjustable chair, comprising; a seat and 
back rest carrier, a seat pivotally connected at its 
rear end to Said carrier, a back rest connected to 
Said carrier at its lower end by a pivotal con 
nection, the pivotal connection being disposed be 
tween vertical planes that bound the front and 
rear ends of Said Seat, linkage means intercon 
necting said Seat and back rest adapted to angu 
larly nove one in response to angular movement 
of the other, and means for selectively securing 
the seat and back rest to the carrier at a desired 
position of adjustment relative thereto. 

2. A chair in accordance with claim 1 where 
in a predetermined angular movement of said 
back rest imparts about one-third of such angu 
lar movement to said seat through said linkage 
ea.S. 

3. A chair in accordance with claim 1 wherein 
a 20° angular movement of said back rest im 
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parts 6 of angular movement to Said seat 
through said linkage means. 

4. A chair in accordance with claim 1 wherein 
Said back rest is pivotally connected to said car 
rier above Said Seat. 

5. A chair in accordance With claim wherein 
Said linkage means comprises a link pivotally 
connected at its upper end to said back rest, be 
tWeen the ends of the latter, and pivotally con 
nected at its lower end to said seat between the 
pivotal connection of the back rest to the carrier 
and the forward end of Said seat. 

6. A chair in accordance With claim 5 wherein 
said back rest is pivotally connected to Said car 
rier above said Seat. 

7. A chair in accordance with claim 1 includ 
ing a frame adapted to be secured to a Support, 
and means connecting said carrier to said frame 
and embodying mechanism for Vertical adjust 
ment of the carrier. 

8. A Seat in accordance With claim 7 includi 
ing resilient means for urging Said carrier verti 
cally. 

9. A chair in accordance With claim 1 includ 
ing a frame, means adapted to movably Support 
Said frame for horizontal movement relative to 
a Support, and means for Connecting Sald carrier 
to said frame. 

10. A seat in accordance with claim 9 where 
in the last Inentioned means embodies mecha 
nism Supporting said carrier for Wertical adjust 
ment relative to Said frame. 

11. An adjustable chair comprising, a chair 
support, a frame horizontally nowable relative 
to the Support, means for Selectively Securing 
said frame to the support at a desired position 
of horizontal adjustment, a Seat and back rest 
carrier vertically movable relative to Said frame, 
means for selectively securing said carrier to 
said frame at a desired position of Vertical ad 
justment, a seat pivotally connected at its rear 
end to said carrier, a back rest Connected to Said 
carrier at its lower end by a pivotal connection, 
the pivotal connection being disposed between 
vertical planes that bound the front and rear 
ends of said seat, linkage means interconnecting 
said seat and back rest adapted to angularly 
move one in response to angular movement of 
the other, and means for selectively Securing the 
seat and back rest to the carrier at a desired 
position of adjustment. 

12. A chair in accordance with claim 1. Where 
in said frame comprises a pair of Spaced plates 
having vertical guide means on each plate, and 
means on said carrier engageable With said guide 
means for constraining said carrier to said ver 
tical movement. 

13. A chair in accordance with claim 12 Where 
in said guide means comprises pairs of guide rails 
on each plate, and the means On the carrier COIn 
prises spaced rollers engageable between the rails. 

14. A chair in accordance with claim 13 where 
in said means for securing Said carrier to the 
frame comprises at least one latch pin engage 
able selectively in one of spaced apertures in at 
least one of said guide rails. 

15. A chair in accordance with claim 11 where 
in said last named means comprises an apertured 
quadrant member Secured to the carrier and a 
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latch pin carried by the back rest engageable in 
the apertures of the quadrant member. 

6. An adjustable chair, comprising; a seat 
and back rest carrier, a seat pivotally connected 
at its rear end to Said carrier, at a first axis, a 
back rest pivotally connected to said carrier at 
its lower end at a second axis at a higher level 
than the first axis, a link pivotally connected at 
its upper end to the back rest at a third axis 
above the Second axis, and at its lower end to the 
Seat at a fourth axis, the Second and third axes 
being in Vertical planes between those that con 
tain the first and fourth axes, the distance be 
tween the second axis and a horizontal line ex 
tending between the first and fourth axes being 
a unit distance, the distance between the first 
and fourth axes being approximately 4.94 times 
the unit distance, the distance between the sec 
ond and third axes being approximately 3.35 
times the unit distance, the distance between the 
third and fourth axes being approximately 5.05 
times the unit distance, and the horizontal dis 
tance between a pair of Wertical planes through 
the first axis and the second axis being approxi 
mately 2.80 times the unit distance, whereby 20 
degrees movement of the back rest about the Sec 
Ond axis imparts Substantially 6 degrees move 
ment of the Seat about the first axis. 

17. in an adjustable chair, a seat and back rest 
carrier comprising a pair of Spaced plates, a sub 
stantially horizontal Seat having Spaced side 
members, each being pivotally connected at its 
rear end about a common axis to one of the 
plates, a back rest comprising upwardly ranging 
spaced members, each being pivotally Connected 
at its lower end about a COmnon axis to One of 
the plates, the last named axis being above the 
first named axis and between the ends of the 
seat, and a pair of downwardiy and forwardly 
ranging links, each being pivotally connected 
about a common axis at its upper end to One of 
said upwardly ranging members, each link being 
pivotally connected about a cominOn axis at its 
lower end to one of said side members, and means 
for selectively Securing the Seat and back rest to 
the carrier at a desired position of adjustment 
relative thereto. 

18. In a chair in accordance With claim it, in 
cluding means for Supporting Said carrier for 
horizontal bodily movement, and means for ver 
tically adjusting Said Carrier on the last named 
leaS. 

JOHN C. WHITTINGHAMI. 
PROCTOR. W. NICHOLS. 
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