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UNITED STATES PATENT OFFICE 
SEArt 

Albert F. Hickman, Eden, and Harold I. Popp, 
Buffalo, N.Y., assignors to Eickman Pinematic 
Seat Co. Inc., Eden, N.Y., a corporation of New 
York 

Application October 16, 1941, Serial No. 415,180 
(C. 155-9) 5 Claims. 

This invention relates to a seat and more par 
ticularly to a resiliently mounted floating chair 
type seat particularly adapted for use in vehicles, 
such as truck, busses, locomotive cabs, pleasure 
cars, airplanes and the like to cushion the driver 
or passengers against objectionable or harmful 
shocks, jars and virbations caused by the vehicle 
passing over uneven roads or rails Or, in the case 
of airplanes, in landing. The floating chair type 
seat forming the subject of the invention is, how 
ever, also available for use in boats or on vibrat 
ing stationary machinery or wherever a resil 
iently mounted seat is desirable. 
The present invention is of the same general 

type as the resiliently suspended seats described 
in the Hickman United States Patents Nos. 
1,774,009 and 1,929,023, granted August 26, 1930, 
and October 3, 1933, respectively, and in the co 
pending Hickman applications for patent, Ser. 
Nos. 373,273 and 387,642, filed January 6, 1941, 
and April 9, 1941, respectively, the latter of which 
became Patent No. 2,300,422 on Nov. 3, 1942. 

It is the principal object of this invention to 
provide a spring suspension for Supporting a chair 
type seat which has thee superior ride charac 
teristics of the seats shown in the said patents 
and copending applications and at the same time 
is of such design that the moving parts of the 
spring suspension can be arranged under the 
plane of the seat part of the chair frame thereby 
avoiding the necessity of providing a subframe 
with a back part carrying a part of the Spring 
suspension. 
Another object of the invention is to provide 

such a resiliently mounted floating chair type 
seat having a spring suspension capable of being 
arranged below the plane of the seat and which 
provides the maximum vertical movement of the 
seat frame without interference With the parts 
and which adequately prevents objectionable jars 
and vibrations of all frequencies from being trans 
mitted to the body of the Seated passenger or 
operator of the vehicle and in which the spring 
suspension, yieldingly prevents undue movement 
of the seat and has rapid loading and unloading 
characteristics beyond the normal range of move 
ment of the seat. 
Another object of the invention is to provide 

such a resiliently mounted floating chair type seat 
having a spring suspension capable of being ar 
ranged below the plane of the seat and in which 
the spring suspension controls the direction of 
movement of the seat frame. 
Another object is to provide such a spring SuS 
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pension in which the springing means is in the 
form of inexpensive metal springs. 
Another object is to provide such a resiliently 

mounted floating chair type seat which is made 
of simple parts and of a Construction adapted to 
mass production and in which seats of different 
sizes can be made with the simple alteration in 
length of only a few parts of the mechanism. 
Another object is to provide such a spring sus 

pension for a chair type seat which is strong and 
durable in construction and will operate smoothly 
and easily without damage; which is light in 
Weight to permit its use in airplanes and in which 
the moving parts are adequately guarded so that 
there is no danger of the passenger suffering in 
jury while riding On the seat. 
Another object of the invention is to provide 

such a spring suspension for a chair frame in 
which the support for the spring suspension can 
be in the form of a simple casting and can be 
readily attached to an upright post or the like. 
Another object of the invention is to provide 

such a suspension for a floating chair type seat 
in which the seat can be of relatively light and 
flexible construction, the operation of the spring 
suspension not being dependent upon the rigidity 
of the seat frame. 
Another object of the invention is to provide 

such a floating chair type seat in which the chair 
frame can be in the form of a piece of bent ply 
Wood, the Spring Suspension being capable of 
being attached directly to the plywood and the 
cushioning likewise being capable of being at 
tached directly to the plywood thereby to employ 
a material now available in greater quantities 
in a low cost resiliently mounted floating chair 
type Seat. 
Another aim is to provide such a floating chair 

type seat in which the chair frame can be made 
of Spring metal So as to provide an inherently re 
silient back and reduce the amount of spring re 
quired in the back cushion. 
Another object of the invention is to provide 

such a floating chair type seat in which the front 
and sides of the seat can be substantially com 
pletely encased in the leather or fabric with which 
the seat cushions are upholstered thereby to ren 
der the seat neat and trim in appearance. 
Another aim is to provide such a floating chair 

type seat which is free from lateral projections 
thereby permitting the seats to be arranged side 
by side substantially in contact with one an 
other and thereby permit the seating space with 
in all standard cabs to be filled with the minimum 

55 number of sizes of seats. 
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Other objects of the invention are to provide 

such a floating chair type seat which is simple 
and inexpensive in construction, is composed of 
few parts which are not liable to get out of order, 
which does not require frequent servicing and 
which will not develop objectionable squeaks and 
noises even when subjected to conditions of severe 
and constant use. 
In the accompanying drawings: 

Fig. 1 is a side elevation partly in section of 
one form of resiliently mounte chair type seat 
embodying our invention. 

Fig. 2 is a horizontal Section, taken on line 
2-2, Fig. 1. 

Fig. 3 is a fragmentary, enlarged, vertical sec 
tion, taken on line 3-3, Fig. 1. 

Fig. 4 is a fragmentary, enlarged, vertical sec 
tion, taken on line 4-4, Fig. 2. 

Fig. 5 is a view similar to Fig. showing a modi 
fled form of our invention. 

Fig. 6 is a view similar to Figs. and 5 showing 
a further modified form of our invention. 

Fig. 7 is a fragmentary horizontal section, taken 
on line 7-7, Fig. 6. 

Fig. 8 is an enlarged, fragmentary, horizontal 
section, taken on line 8-8, Fig. 7. 

Fig. 9 is a view similar to Figs. 1, 5 and 6 show 
ing a further modified form of our invention. 

Fig. 10 is a fragmentary, horizontal Section, 
taken on line 0-0, Fig. 9. 

Fig. 11 is an enlarged, fragmentary, vertical 
section, taken through one of the bearings 30 
shown in FigS. 9 and 10. 

Fig. 12 is a fragmentary, horizontal Section, 
taken on line 2-2, Fig. 11. 
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In the various forms of the invention illus 

trated the seat is shown as comprising a cush 
ioned chair-like seat frame having a back part 
which is relatively rigidly connected with a seat 
frame, although springiness can be provided be 
tween the two parts, a support or subframe 
adapted to be secured to the body of the vehicle 
and a resilient spring suspension between the 
chair-like seat frame and the Support or Sub 
frame and which resiliently supports the chair 
like seat frame and permits resilient, guided 
movement of the seat frame relative to the Sub 
frame. While the seat frame is shown as being 
made in the form of a rigid structure it will be 
understood that if desired the back part could be 
adjustably secured to the seat part so as to per 
mit of adjusting the back part to different reclin 
ing positions. 
In the form of the invention shown in Figs. 1-4 

the cushioned chair frame or Seat frame is shown 
as comprising a seat part. indicated generally at 
f5, and a back part indicated generally at 6, 
which is rigidly connected with the seat part 5. 
The frame of the seat part is shown as compris 
ing a pair of side bars 7 in the form of angle 
irons, these angle irons being arranged so that 
their upper flanges 8 oppose each other and are 
arranged in the same horizontal plane and the 
vertical flanges 9 of these bars extending down 
wardly from the outer sides of these bars. At 
their front ends the side bars 7 are connected by 
a crossbar 20 which is also preferably in the form 
of an angle iron and the ends of this cross bar 20 
being shown as welded to the undersides of the 
horizontal flanges 8 of the side bars T. The 
rear ends of the side bars 7 are connected by a 
cross bar 2 which is also preferably in the form 
of an angle iron and is shown as welded to the 
upper sides of the upper flanges 8 of the side 
bars f. The side bars 7 are shown as extended 
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2,857,825 
rearwardly a substantial distance beyond the 
crossbar 2, as indicated at 22, and the horizontal 
flange of each of these extensions 22 is shown as 
being cut away as indicated at 23. 
The back part f6 is shown as comprising two 

side bars 25 in the form of angle irons, these bars 
being arranged so that their flanges 26 oppose 
each other and are arranged in the same plane, 
the other flanges 27 of these bars extending rear 
Wardly. The lower ends of the side bars 25 of the 
back part 6 can be welded to the rear ends of the 
side bars 7 of the seat frame f5 and to the oppo 
site ends of the cross bar 2? in any suitable 
manner and the side bars 25 of the back part 6 
of the seat frame are also shown as connected by 
cross bars 28 and 29 which can be welded or 
otherwise secured to the opposed flanges 26 of the 

The back 
part 6 is also shown as braced by a pair of 
diagonal braces or struts 30, each of which is 
Welded at its upper end to the corresponding side 
bar 25 of the back part 6 of the chair frame and 
at its lower end to the corresponding extension 22 
of the seat part of the seat frame. The support 
or subframe, indicated generally at 35, is shown 
as comprising two wooden bars 36 which extend 
fore and aft in spaced relation to each other and 
are adapted to be secured to the body of the 
vehicle in any suitable manner (not shown). 
These wooden bars 36 are shown as supporting a 
sheet metal cross plate 37 which is provided with 
upturned flanges 38 at its front and rear edges, 
these flanges being adapted to embrace and retain 
the lower coils of a plurality of helical compres 
Sion springs 39 which form the major resilient 
resistance to the movement of the chair frame 
relative to the subframe. The coil springs 39 can 
be provided in any desired number and are shown 
as held against lateral displacement by a plurality 
of lips 40 which are struck upwardly from the 
center of the supporting plate 37 in position to 
embrace the lower coils of the helical compression 
springs 39. The upper ends of the coils of the 
helical compression springs are similarly secured 
to a cross plate 4, the ends of which can be 
welded to the undersides of the upper flanges 8 
of the side bars 7 of the seat frame and this plate 
being formed with downturned flanges 42 at its 
front and rear edges to prevent fore and aft dis 
placement of the upper coils of the springs 39 
and being also provided with central downturned 
lips or fingers 43 which are arranged to embrace 
the upper coils of these springs to prevent their 
sidewise displacement. 
The chair frame is guided to move in a gener 

ally vertical direction by a pair of yokes which 
are preferably constructed and secured to the 
wooden bars 36 of the subframe and the side bars 

of the seat part 5 of the seat frame as follows: 
The rear ends of the side bars f of the seat 

part 5 of the seat frame are secured to the rear 
ends of the wooden bars 36 of the subframe by a 
yoke 45 which is in the form of a rod bent to pro 
vide a cross rod 46 and a pair of forwardly pro 
jecting end arms 4 to the end of each of which is 
secured a tubular eye 48, these tubular eyes being 
arranged in line with each other and parallel 
with the rod 46. Each of these eyes embraces the 
shank of a carriage bolt 50, these bolts being 
secured to the vertical side flanges 9 of the side 
bars 7 of the chair frame and projecting in 
wardly therefrom, as best shown in Fig. 3. A 
metal sleeve or bushing 5 is pressed on the shank 
of each bolt 50 and a resilient pivotal connectinn 
between each eye 48 and its bolt 50 is provided by 
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a resilient bushing 52 of resilient rubber-like ma 
terial, this bushing being held in firm engage 
ment with the corresponding eye 48 and the sleeve 
or bushing 5 press fitted on the shank of the cor 
responding carriage bolt 60 by a nut 5 and 
washer 54 secured to the threaded inner end of 
the bolt 50. The extent of the compression of 
each rubber bushing 52 in the space between its 
eye 48 and the metal bushing 5 f is determined by 
the length of this metal bushing 5, the washer 54 
seating against the end of this metal bushing 5 
and preventing further compression of the rubber 
bushing 52. The extent of the compression of the 
rubber bushing is preferably such that the rubber 
firmly adheres to both the interior face of the 
eye 48 and the exterior face of the metal bushing 
5 and is stressed and distorted as the eye oscil 
lates about the bolt 50 as an axis thereby to add to 
the resilient resistance of the helical compression 
springs 39 in resisting the movement of the seat 
frame relative to the subframe. 
A pair of spaced, generally similar rubber 

bushed bearings 60 is shown as connecting the 
cross rod 46 of the rear yoke 45 with each of the 
wooden bars 36 of the subframe. As best shown 
in Fig. 4, each of these bearings 60 comprises a 
half bearing made of a wooden block 6 having a 
horizontally extending half round socket for the 
reception of a bushing 62 of resilient yielding ma 
terial, such as rubber. This bushing surrounds 
the corresponding part of the cross rod 46 of the 
yoke and is firmly held in engagement therewith 
and with the socket in the half bearing block 6 
by a half bearing plate 63 which is formed at its 
center to provide a horizontally extending socket 
embracing the upper half of the rubber bushing 
62. The half bearing plate 63 and the half bear 
ing block of each bearing 60 are secured to each 
other and to the rear end of the corresponding 
wooden bar 36 by a pair of screws 64. The rubber 
bushings 62 are tightly confined between the two 
half bearings so that the rubber is flexed and dis 
torted to provide the necessary rocking movement 
of the rear yoke. 
The cross bar 46 of the yoke 45 is also shown 

as provided with a pair of closely spaced crank 
arms 65 which, are shown as being Welded to the 
cross bar 46 and can be arranged at any desired 
location along the length of this cross rod. 
These crank arms, for a purpose which will pres 
ently appear, project in a different direction from 
the end arms 4 of the yoke and are shown as 
normally projecting downwardly at approxi 
mately a 90° angle to the end arms 4, although 
the relative angularity of these arms and the 
length of the crank arms 65 is not critical. The 
free ends of the pair of crank arms 65 carry a 
bolt 66 which, between the crank arms 65 carries 
a rubber bushing 6 to provide a rubber bushed, 
pivotal connection for a purpose which will pres 
ently appear. 
At its front end, the seat part 5 of the seat 

frame has suitably secured thereto a pair of de 
pending brackets or ears 68, each of these brack 
ets being shown as welded to the corresponding 
side bar of the seat part 5 of the seat frame. 
The brackets 68 of the seat frame are secured to 
the front ends of the wooden bars 36 of the sub 
frame by a yoke and bearings which are identical 
with the yoke 45 and bearings supporting the 
rear of the seat frame and hence the same refer 
ence numerals have been applied. 
An important feature of the present invention 

resides in the provision of a connecting rod be 

r of the two yokes 45. This connecting rod 70 is 
shown as being formed at its opposite ends to pro 
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vide a pair of eyes which tightly embrace the 
rubber bushings 6 at the ends of the crank arms 
of the two yokes so that the rubber bushings are 
stressed and flexed as the yokes oscillate. . With 
the arrangement of the yokes 45, as shown, the 
connecting rod to is necessary to prevent the 
yokes from locking as they swing into line with 
One another. Thus, in the absence of the con 
necting rod 0, when the end arms 47 of the two 
yokes 45, swing into line with each other (in a 
horizontal plane with the arrangement shown) 
One yoke Would be capable of turning clockwise 
while the other yoke would be capable of turning 
Counterclockwise. Such opposite movement of 
the yokes would throw the seat to an inoperative 
COcked position and the parts would lock in this 
position. By the provision of the cranks 65 and 
the connecting rod 70, it is insured that the yokes 
rotate at all times uniformly in the same direc 
tion and hence there is no possibility of the sus-. 
pension locking in any condition of operation. 
By the provision of the conencting rod 70 it will 
be seen that the yokes can be arranged gener 
ally in horizontal alinement and below the plane 
of the seat part of the seat frame instead of one 
above the other as in the aforesaid Hickman pat 

The use of the 
connecting rod Othereby eliminates the neces 
sity for a back part for the subframe and en 
ables the substitution of the two bars 36 for the 
more complicated subframe structure required 
by the aforesaid Hickman patents and patent 
applications. 

In order to enclose the space between the sub 
frame and the seat part of the seat frame at the 
front and sides thereof and hence improve the 
appearance of the seat as a whole, the two 
wooden load carrying bars 36 of the subframe. 
are shown as secured to a sheet of plywood 5 to 
which are secured marginal front, rear and Side 
bars 76, 7, 8 and 79, respectively, these mar 
ginal bars being shown as secured to the upper 
face of the sheet 75 of plywood and as being 
rounded at their outer corners. The seat cushion 
is shown as comprising a sheet of plywood 80 
which can be bolted to the side bars of the 
seat frame by bolts 8 and is shown as carrying 
a cushion 82 composed of sponge rubber, rubber 
ized hair or like soft, resilient material suitable 
for a seat cushion and having the neces?ary duras 
bility to stand up under the severe service con 
ditions to which seats of this character are sub 
jected. A sheet 83 of fabric or the like is shown 
as being interposed between the rubberized hair 
or sponge rubber cushion 82 and the plywood 
sheet 80 and the front and rear edges of this 
sheet of fabric 83 is shown as projecting from 
under the cushion 82. To the rear projecting 
edge of this sheet 83 of fabric is also secured the 
rear edge of the fabric, leather or leatheroid cover 
85 for the seat cushion 82, this preferably being 
by tacks or screws which anchor in the rear edge 
of the sheet of plywood 80 so that these fasten 
ings also serve to hold the rear edge of the Seat 
cushion 82 to the plywood panel 80. The piece 
83 of upholstery fabric extends over the top of the 
sponge rubber or rubberized hair cushion 82 and 
in front of the cushion extends downwardly, as 
indicated at 86, and is secured both to the fir 
wardly projecting edge of the under piece of fab 
ric 83, as indicated at 87, by sewing and also to 
the front marginal bar 76 of the subframe by 

tween the pivot bolts 66 of the crank arms 65, 75 tacks 88 or in any other suitable manner. The 
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piece 83 of upholstery fabric is also formed to 
provide side panels 89 which extend downwardly 
alongside the sponge rubber or rubberized hair 
seat cushion 82 and are secured at their lower 
edges to the corresponding side marginal bars 
and 79 of the subframe. It will therefore be seen 
that the front and side panels 86 and 89 serve 
to enclose the space between the seat frame and 
the subframe at its front and sides and thereby 
very materially add to the appearance of the seat. 
The back of the seat frame can be provided 

with a spring filled back cushion 90 of any suit 
able form, this back cushion preferably being of 
the vented type, as discussed in the Hickman 
patent application Ser. No. 373,273 and being 
shown as secured to the back part of the seat 
frame by bolts 9 which anchor in the crossbars 
28 and 29 of this back part of the seat frame. 
In the operation of the form of the invention 

shown in Figs. 1-4, the seat is shown in its nor 
mally unloaded position in which the arms of 
the two yokes 45 are elevated slightly above the 
horizontal and the front and side panels 86, 89 
of the upholstery fabric for the seat cushion and 
which are secured along their lower edges to the 
subframe are fully extended. When the rider 
sits upon the seat, the arms 4 of the two yokes 
are brought to a generally horizontal normal po 
sition and the weight of the driver is supported 
by the helical compression springs 39 as well as 
by the eight rubber bushings 52, 62 which pivot 
ally connect the two yokes 45 with the seat frame 
and with the two wooden bars 36 of the sub 
frame. Additional resilient support is provided 
by the two rubber bushings 67 which connect the 
ends of the connecting rod TO with the two yokes. 
When the vehicle frame is moved upwardly upon 
encountering a bump in the road, the weight of 
the occupant of the seat moves the seat frame 
downwardly, this movement of the seat frame 
being downwardly and rearwardly, as deter 
mined by the arms 47 of the yokes 45 and the 
seat frame being held against tipping forwardly 
or backwardly during this downward movement. 
Since the arms of the two yokes connect with 
opposite sides of the seat frame there is also no 
tendency for the seat frame to tip or twist in its 
downward movement. Upon rebound movement 
of the occupant and the seat frame the seat 
frame moves forwardly and upwardly to its nor 
mal loaded position in which the arms 4 of the 
seat frame are arranged in a horizontal plane. 
In this position the arms of the two yokes are 
arranged in the same horizontal plane and in this 
position the arms of the front yoke would nor 
mally be free to rotate in one direction while the 
arms of the other yoke would be free to rotate 
in the opposite direction. This would, of course, 
cause the seat frame to lurch to a forwardly or 
backwardly tipped position and also the parts 
would become locked in this lurched position of 
the seat frame and render the suspension wholly 
useless. To avoid this, the connecting rod O is 
provided, this connecting rod being secured to the 
crank arms 65 of the two yokes and these crank 
arms 65 being set at a different angle from the 
end arms 4 of these yokes. By virtue of this in 
terconnection of the two yokes by an independ 
ent Connecting rod 0, the yokes are always com 
pelled to rotate in the same direction, so that 
even when their end arms 4 are arranged in the 
same plane there is no danger of these yokes ro 
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necting rod TO both yokes can be arranged below 
the plane of the seat thereby permitting the sub 
frame to be composed of the two bars instead 
of a more complicated structure, including a 
back support which would be necessary if the 
two yokes were required to be arranged one above 
the other, as shown in the said Hickman patents 
and patent applications. . 
The form of the invention shown in Fig. 5 is 

identical with that illustrated in Figs, 1-3 except 
that a spring back is provided for the chair 
frame. As the seat part of the chair frame, the 
subframe and the spring suspension are identical 
With that shown in Figs, 1-3 the same reference 
numerals have been employed and the descrip 
tion is not repeated. 
The back part of the chair frame in the form 

of the invention shown in Fig. 5 is shown as 
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composed of two arms 95 of spring steel, the 
lower part of which is bent horizontally so as 
to be capable of being bolted to the upper horl 
zontal fanges of the sidebars of the seat 
frame by bolts 96 or in any other suitable man 
ner. The lower part of each spring back 95 can 
be reinforced by a separate spring leaf 9 which 
can also be secured to the seat part of the chair 
frame by the bolts 96 as illustrated. The back 
cushion 98 can be of any suitable construction 
and can be secured to the spring back 95 by bolts 
99 or in any other suitable manner. By provid 
ing inherent resilience in the back of the seat 
frame, the back cushion 98 need not be spring 
loaded but can be composed of the same uphol 
stered sponge rubber or rubberized hair as the 
seat cushion. With the form of suspension 
shown, it is possible to provide a spring back such 
as is illustrated in Fig. 5 because the suspension 
for the seat frame is secured exclusively to the 
seat part. Of the chair frame and hence does not 
depend upon any rigidity of the back part of 
the chair frame. - 
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tating so as to throw the seat to a cocked posi 
tion in which the parts interlock and render the 
Suspension inoperative. By the use of the con 75 

In the form of the invention illustrated in Figs, 
6-8, the cushioned chair frame or seat frame is 
shown as being of the bucket type comprising a 
sheet metal back part loo, the sides of which are 
bent to provide sides of and depending side 
aprons Oz. The seat part of the chair frame is 
shown as comprising a sheet of metal fo which 
can be welded at its edges to the back part foo 
and sides foll of the seat frame and can be 
formed at its front to provide a depending fange 
or apron O4 which can be welded to the front 
Vertical edges of the side aprons fo2. The chair 
frame can be upholstered with the usual seat 
Cushion 05 and back cushion 06 which can be 
made removable if desired. The bucket type 
chair frame preferably is not provided with a 
depending apron along its rear side. 
This bucket type of seat is shown as supported 

On the post O of a vehicle, such as a bus, by 
a subframe or bracket indicated generally at f 
which is shown as being in the form of a casting 
formed to provide, at its rear end, a split tubular. 
portion or pair of jaws ff2 which are adapted 
to be drawn into engagement with the post O 
by means of bolts 3. The casting or subframe 
lf is shown as formed at its rear end to provide 
a pair of laterally extending arms 4, the ex 
tremity of each of which is formed to provide a 
vertical riser 5. At its front end the casting 
or subframe f is shown as provided at its op 
posite sides with similar risers ffs, the risers B 
at each side being shown as arranged directly 
in front of the corresponding riser f S. Adja 
cent its center the subframe or casting is 
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shown as being formed to provide a plurality of 
bosses or lips T, which lips or bosses are ar. 
ranged to embrace and anchor the lower coils of 
one or more helical compression springs B. 
The upper ends of these springs 8 are similarly 
embraced and held by a plurality of flanges of 
fingers 9 punched downwardly from the seat 
part 103 of the metal seat frame. 
The chair frame is guided to move in a gen 

erally vertical direction by a pair of yokes which 
are preferably constructed and secured to the 
subframe if and the chair frame as follows: 
The apronor depending flange 04 is connected 

to the upper risers f6 of the subframe or casting 
by a yoke 20 which is in the form of a rod 

bent to provide a cross rod 2 and a pair of for 
wardly projecting arms 22 each of which termi 
nates in an inward extension 23 arranged par 
allel with the cross rod f2. At its center the 
cross rod 2 is formed to provide a crank 2, 
this crank being set at a different angle from the 
arms 22, the crank being shown as extending 
downwardly and forwardly when the arms 22 are 
in a horizontal position. Each of the inward ex 
tensions 23 is secured to the front flange or 
apron 104 of the seat frame by a rubber bushed 
bearing, indicated generally at 30 and each end 
of the cross rod 2 is connected to the corre 
sponding riser fi 6 of the subframe or casting 
by a similar rubber busher bearing. As these 
rubber bushed bearings are identical in construc 
tion a description of one will be deemed to apply 
to all. 
As best shown in Fig. 11, each of these bear 

ings comprises a half bearing made of a wooden 
block 3 having a horizontally extending half 
round socket for the reception of a bushing 32 
of resilient yielding material, such as rubber. 
This bushing surrounds the corresponding in 
ward extension 23 of the adjacent arm 22 of 
the yoke and is held firmly in engagement with 
the extension of this yoke and with the Socket 
in the half bearing 31 by a half bearing plate 
33 which is formed at its center to provide a 
horizontally extending socket embracing the rear 
half of the rubber bushing 32. The rear half 
bearing plate 33 and the half bearing block 3 
are secured to each other and to the front apron 
or flange 04 of the seat frame by a pair of 
bolts 34. The upper bushings 32 are tightly 
confined between the two half bearings so that 
the rubber is flexed and distorted to provide the 
necessary rocking movement of the front yoke 
2. 
At its rear, the seat part fo3 of the seat frame 

has suitably secured thereto a pair of depend 
ing brackets 35 of any suitable form, each of 
these brackets being arranged immediately in 
front of the corresponding riser 5 at the rear 
of the subframe or casting fff. The brackets 
35 of the seat frame are secured to the risers 
5 of the subframe by a yoke which is identical 

with the yoke 20 supporting the front of the 
Seat frame and hence the same reference nu 
merals have been applied. 
As with the form of the invention shown in 

Figs. 1-3, in order to prevent the yokes 20 from 
locking when their arms 22 Swing into line with 
one another, the cranks 24 of these yokes are 
connected by a connecting rod 40. For this 
purpose each of the crank arms 24 is provided 
with a rubber bushing 4 and the connecting 
rod 40 is made of two identical halves 43, each 
of which is formed at its opposite ends to pro 
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responding rubber bushings 4. The two halves 
43 of the connecting rod 40 are Secured to 
gether and the ends 44 are held in tight clamp 
ing engagement with the rubber bushings 
by bolts 45. It will be seen that by this ar 
rangement the rubber bushings 4 add to the 
resilience provided by the two rubber bushings 
32 and the springs f 18 also serve as the pivotal 
means for connecting the connecting rod 40 
with the two cranks 24 of the front and rear 
yokes 20. By the provision of the cranks 24 
in these yokes and by the provision of the con 
necting rod, 40 connecting these crank arms, 
it is insured that the yokes rotate at all times 
uniformly in the same direction and hence there 
is no possibility of the suspension locking under 
any condition of Operation. 

In the form of the invention shown in Figs. 
9-12, the frame of the seat is shown as com 
posed of a piece S0 of plywood which is bent 
to resiliently provide a seat part f5, a back 
part 52, a curved part 53 connecting the seat 
part with the back part, and a front depending 
flange 54. The seat part 5 is upholstered 
by a seat cushion 55, the upholstery of which 
can be directly secured to the plywood by tacks 
or in any other suitable manner and similarly 
the back cushion 56 can be directly tacked or 
otherwise secured to the back part 52 of the 
plywood frame. The seat part 5 preferably 
extends upwardly from the curve 53 SO as to 
provide adequate space for the operation of the 
front yoke of the seat frame as hereinafter de 
scribed. The curved part 53 of the seat frame 
is preferably reinforced by inner and outer 
blockS 58 and 59, the Outer block 59 also 
Serving as the anchorage for the two rubber 
bushed bearings for the rear yoke as herein 
after described. The seat is shown as supported 
from a base 60 on U-shaped brackets 6 by 
means of a double yoke suspension identical with 
that shown in Figs. 6-8. Accordingly, the same 
reference numerals have been applied and the 
description is not repeated. 

in the event that additional support is de 
sired for the back part 52 of the seat frame, 
this back part can be connected, as shown, to a 
rising part f62 of the base 60 by a yoke, indi 
cated at 20a, this yoke being connected by rub 
ber bushed bearings to the back part f 52 of the 
Seat frame and to the vertical part 62 of the 
support. This yoke 20a is identical in con 
struction with the yokes 20 except that it is 
not provided with a crank arm and the bear 
ings for this yoke are identical with the bear 
ings for the yokes 20. Accordingly, the same 
reference numerals have been applied to the 
yoke 20a and its bearings and distinguished by 
the suffix a. 

It will be seen that in the form of the inven 
tion illustrated in Figs. 9-12 the same advan 
tages are obtained as in the spring suspensions 
of the other forms of the invention and further 
that the seat frame can be composed of a piece 
of preformed plywood and supported with suffi 
cient rigidity to stand up under conditions of 
Severe and Constant use. It will further be seen 
that by forming the seat part 5 of the ply 
Wood Seat frame to extend upwardly from its 
curve 53, Sufficient space is afforded at the front 
of the seat for the full operation of the front yoke 45. 
From the foregoing it will be seen that the 

present invention provides a floating chair type 
seat of simple and inexpensive construction in 
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which the resilient support is obtained primarily 
by inexpensive metal springs and which has the 
proper ride characteristics for use in connection 
with all vehicles, particularly in absorbing jars 
and vibrations of all violence and frequencies 
and in moving in a substantially straight line 
downwardly and rearwardly from its normally 
loaded position, thereby to avoid any lurching 
or undesired action of the seat. Further, the 
seat is so constructed as to have a very small 
vertical movement of its chair frame and at the 
same time is capable of adequately absorbing 
violent jars or shocks, thereby permitting the 
use of the seat in the extremely confined space 
permitted in a passenger bus, railroad car or air 
plane. It will further be seen that with the ar 
rangement of the spring suspension below the 
plane of the seat, the necessity for an elaborate 
subframe is avoided and an economy is effected. 
The seat also has no lateral projections so that 
the seats can be placed side by side without in 
terfering with each other, this permitting seats 
of, say 16 inch and 20 inch widths to meet prac 
tically all cab widths and arrangements desired. 
The arrangement of the suspension below the 
plane of the seat also permits the space between 
the seat frame and the subframe to be com 
pletely concealed by carrying the upholstery fab 
ric from the seat cushions directly down to the 
subframe. 
We claim as our invention: 
1. A unitary self-contained seat structure, in 

cluding a subframe, a chair frame comprising 
a Seat part arranged in closely spaced relation 
to and above Said subframe and a back part con 
nected with said seat part, means interposed be 
tween said subframe and said chair frame for 
guiding said chair frame in its vertical move 
ments toward and from said subframe and pre 
venting Said chair frame from, tipping and twist 
ing, comprising a yoke having a horizontal cross 
part extending parallel . with the front part of 
said chair frame and a pair of spaced, generally 
parallel arms fast to said cross part and ar 
ranged within the confines of said chair frame 
and extending laterally outward from said cross 
part in a generally horizontal plane, means piv 
otally connecting the opposite ends of said hori 
Zontal cross part of said yoke to one of said 
frames adjacent the front end thereof, means 
pivotally connecting the arms of said yoke to 
the other of said frames adjacent the front end 
thereof, a seat mounted on said seat part of said 
chair frame to extend Substantially the full width 
thereof and being inclined forwardly and up 
wardly to provide clearance for the movement 
of said yoke, a second yoke arranged rearwardly 
of said seat and having a horizontal cross part 
extending parallel with the front part of said 
chair frame and a pair of spaced, generally par 
allel. arms fast to said cross part and arranged 
within the confines of said chair frame and ex 
tending laterally outward from Said Cross part 
in a generally horizontal plane, means pivotally 
connecting the opposite ends of said horizontal 
cross part of said second yoke to one of said 
frames adjacect the rear end thereof, means 
pivotally connecting the arms of said second yoke 
to the other of Said franes adjacent the rear end 
thereof, the arrangement of said second yoke 
rearwardly of the depressed end of said seat pre 
venting interference with the free movement of 
said second yoke when said seat frame is fully de 
pressed, a crank fast to the horizontal cross part 
of each of said yokes, a connecting rod pivotally 
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connecting the outer ends of said cranks to com 
pe the arms of both yokes to oscillate in undson 
in the same direction, and spring means directly 
interposed between said frames and restraining 
movement of said chair frame relative to said 
subframe. 

2. A unitary self-contained seat structure, in 
cluding a subframe, a generally horizontal seat 
frame arranged in closely spaced relation to and 
above said subframe, means interposed between 
said subframe and said seat frame for guiding 
said seat frame in its vertical movements and pre 
venting said seat frane from tipping and twist 
irg, comprising a pair of parallel yokes arranged. 
One in advance of the other and each having a 
horizontal cross part extending parallel with the 
front part of the seat frame and a pair of spaced, 
normally horizontal, generally parallel arms of 
substantially the same effective length fast to 
Said croSs part and extending laterally outward 
therefrom, means pivotally cornecting the oppo 
site ends of said horizontal cross part of each 
yoke to one of said frames, means pivotally con 
necting the said arms of each yoke to the other 
of said frames and means interposed between 
and independent of Said seat frame and sub 
frame and interconnecting sad yokes compel 
Said arms of both yokes to oscillate in unison in 
the same direction, and a single row of helical 
Compression Springs interposed between said Sub 
frame and said Seat frame and arranged under 
the bottom part of said seat frame between said 
yokes to extend parallel with said front part of 
said seat frame. 

3. A unitary, self-contained seat structure, in 
cluding a subframe, a chair frame comprising a 
seat part arranged in closely spaced relation to 
and above Said subframe and a back part con 
nected with Said seat part, means interposed 
between said subframe and said chair frame for 
guiding said chair frame in its vertical move 
merts and preventing said chair frame from tip 
ping and twisting, comprising a pair of parallel 
yokes each having a horizontal cross part extend 
ing parallel with the front part of the chair 
frame and a pair of Spaced, generally parallel 
arms fast to said cross part and extending later 
ally outward therefrom, means pivotally connect 
ing the opposite ends of said horizontal cross 
part of each yoke to one of said frames, means 
pivotally connecting each of the said arms of 
each yoke to the other of said frames and a crank 
fast to the horizontal cross part of each of said 
yokes, said cranks being shorter in length than 
said arms and being arranged generally parallel 
With each other and extending in a different di 
rection from Said arms, a connecting rod pivotally 
Connecting the Outer ends of said crank to com 
pel said arms of both yokes to oscillate in unison 
in the same direction, and Springs each having 
one end seated on said subframe and its other 
end connected with said seat frame and resilient 
ly restraining movement of said chair frame rel 
ative to said subframe. 

4. A unitary, self-contained seat structure, in 
cluding a pair of transversely spaced, generally 
horizontal supporting bars extending fore-and 
aft and forming a subframe, a generally hori 
zontal seat frame arranged in closely spaced re 
lation to and above said subframe, means in 
terposed between said supporting bars and said 
seat frame for guiding said seat frame in its 
vertical movements and preventing said seat 
frame from tipping and twisting, comprising a 
yoke having a horizontal cross part extending 
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transversely of said supporting bars and jour 
naled on one of said frames adjacent the front 
end thereof and having spaced, forwardly ex 
tending arms of Substantially the same effective 
length pivotally connected to the other of said 
frames adjacent the front end thereof, a second 
yoke having a horizontal cross part extending 
transversely of Said supporting bars and jour 
naled on one of said frames adjacent the rear 
end thereof and having spaced, forwardly extend 

sing arms of substantially the same effective 
length pivotally connected to the other of said 
frames adjacent the rear end thereof, a crank 
fast to the horizontal cross part of each of said 
yokes, said cranks being shorter in length than 
said arms and being arranged generally parallel 
with each other and extending in a different di 
rection from said arms, and a connecting rod 
pivotally connecting the outer ends of said cranks 
to compel said arms of both yokes to oscillate in 
unison in the same direction, and Springs each 
having one end seated on said subframe and its 
other end connected With said seat frame and re 
Siliently restraining movement of said seat frame 
relative to said Subframe, said yokes, cranks, 
connecting rod and springs all being arranged 
above the base of said horizontal supporting bars 
in all positions thereof. 

5. A unitary, self-contained seat structure, in 
cluding a subframe, a generally horizontal seat 
frame arranged in closely spaced relation to and 
above said subframe and including side bars ex 
tending fore-and-aft, means interposed between 
said subframe and said Seat frame for guiding 
said seat frame in its vertical movements and 
preventing Said Seat frame from tipping and 
twisting, comprising a yoke having a horizontal 
cross part extending transversely of said sub 
frame and journaled at its opposite ends thereon 
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adjacent the front end thereof and a pair of 
Spaced arms of substantially the same effective 
length fast to said cross part and extending for 
Wardly therefrom and each pivotally connected 
to the corresponding side bar of said seat frame 
adjacent the front end thereof, a seat mounted 
On and extending across the space between said 
side bars of said seat frame and being inclined 
for Wardly and upWardly to provide clearance for 
the movement of said yoke, a second yoke ar 
ranged rearwardly of said seat and having a hor 
izontal cross part extending transversely of said 
Subframe and journaled at its opposite ends 
thereon and a pair of spaced arms of substan 
tially the same effective length fast to the cross 
part of said second yoke and extending forwardly 
therefrom and each pivotally connected to the 
rear end of the corresponding side bar of said 
seat frame, the arrangement of said second yoke 
rearwardly of said seat preventing interference 
with the free movement of said second yoke 
when said seat frame is fully depressed, a crank 
fast to the horizontal cross part of each of said 
yokes, said cranks being arranged generally par 
allel with each other and extending in a different 
direction from said arms and a connecting rod 
pivotally Connecting the outer ends of said 
Cranks to compel said arms of both yokes to OS 
cillate in unison in the same direction, and 
Springs each having One end seated on said sub 
frame and its other end connected with said seat 
frame and resiliently restraining movement of 
said seat frame relative to said subframe, said 
yokes, cranks, connecting rod and springs all be 
ing arranged above the base of Said subframe in 
all positions thereof. 

ABERT F., HICKMAN. 
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