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The present invention velates to 'the -constiue-
‘tion -of “an ‘improved seat -cuShioh especially
adapted for vehicle seats, and its-method of man-
ufacture.

In ‘the 'design of 'sedts, -comfort and the elimi-
nation of fatigué -on the part of the oteupant
is-of ‘obvious importamee,-especially in conneetion
with vehicle seats ‘used in -aireraft, busses, and
rajlroad cats where passehgeis are apt to beicon-

fined to their assigned seats for considerable

lengths -of time. Tn addition o these considera~
tions, it is desirgble that the construction be as
Tight aspossible shd atthe same time sufficiently
durable to withstand he repested use to which
it is subiected without failure or excessive main~
‘tenance. -All .6f these reguirements are present
in the seat cushion -as well as in ‘the strueture of
the seat itself. )

Considerable investigatien has been wunder-
‘taken in -recent wears do ‘the end of producing
riding ‘comfort dn wvehicles and in ‘particular, to
‘the development of design criteria for vehicle
seabsuand ‘cushions which provide .optimum con-
ditions of these factors. -An article entitled “Rid-
ing ‘Comiort and Cushions,” by W. E. Lay and
L. L. Pisher -of the University of Michigan, pub-
lished on ‘pp. 482-4986 of the SAE Journal .of No-
vember 1940, provides @n wexcellent summary of
This work and . .develops conditions .of pressure
distribution and -deflection in cushioning the hu-
man body that aredesirable in order to minimize
fatigue and premote icomfort. From :this ‘work
it is clear that optimum weonditions of comfort
‘are obtained by varying the subporting pressure
end deflection of @ cushion. to conform to the
Wweight.distribution of the load. For example, in
in seat cushion it is desirable to provide maximum
support under the buttocks where the weight of
‘a seat occupant is concentrated, and a minimum
of support under the knees at the front of the
cushion.

Inthe-conventional practice wherein springs or
similar elements are employed to provide the
‘desired resiliency in .a cushion, pressure and. de-
flection variation is-accomplished by varying the
indivigual ‘characteristics: of these resilient -ele-
-ments. This practice is not only costly but re-
quires an excessive amount -of padding on top of
the elements in order to produce a satisfactory
and uniform pressure gradient. In addition the
coneentrated action of the individual springs,
ete. causes the upholstery to break down under
“repetitive loading. :

The present invention contemplates a ‘cushi‘on'
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wherein the tushion filler is formed of 'a hum-
‘ber ‘of taminae ‘of a ‘suitable resilien't material
‘disposed generdlly -in a plane parallel to the di-
rection of the design load of the cushion and ar-
ranged “on end” or so that the load of the 'seat
veeupant s firected -parallel to the plane-of ‘the
laminge. “The pressure ang deflection ‘character-
istics of a cushion forined in this manner ‘are
readily ‘varied ‘to ‘any recormimended pattern by
interspersing laminae ‘of different lensths be-
tween Full Jength laininae and by then laterally
‘compressing ‘the -entire “filler within 4 casing ‘or
envelope having the -ditrensions of the desired
cushion. By this means the number of Iaminae
in -each section of the cushion is roughly prepor-
tional to ‘the pressure -characteristics -of #he
cushion -at that section and inversely propor-
tional to its deflection. The interspersion ‘of
laminae-of -gifferent lengths and the high degree
of compression avoids load concentrations antd
‘Provides -extremyely uniform pressuie gradients
over the cushion.

"The principal 'object of the invention is there-
fore 0 provide o -eushion construction having
predetermined and variable pressure and deflec-
tion characteristies over its area wherein load
concentrations are minimized and thighly uni-
form .and controlled ‘pressure gradients are ob-
tained.

A further objeet is to previde a method -of man-
ufacturing a seatcushion of the type under ‘con-
sideration - provifing the desigher with a wide
latitude in obtaining desirable pressure and de-
fiection patterns .and whereby assembly and

5 ‘maintenance is simplified and labor cost reduced.

“The invention as thus described is capable of
Use with & wide variety .of filler materials such as
foam rubber, kapek, impregnated hoerse-hair,
cotton katting and the like.

It ‘is. additionally advantageous that cushions
-and upholstery be light, chemically stable, fire-
“proof, non-abserbent, and that they do not take
permanent set under repeated loads. Al of ‘these
conditions are ideally met by fthe use of fibve
glass, and it is an . important object of this in-
vention #0 provide -a cushion ‘construction Tor
seats wherein this mmterial, in ‘particular, is uti-
lizel i such @ manner that its characteristics
2re . most efficiently. empleyed to promote nraxi-
wivm comfort an@ durability. This ‘object s at-
tained by the wuse of fibre glass in the form of
batts in whith the gluss fibres are ‘generally dis-
posed in the plane -of the batt, and by fabricat-
dhe the cushion filler-of & plurality -of laminae

construction which overcomes these wbjections 55 of this material -disposed so that the plane of the
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batts is senerally parallel to the plane of the de-
sign loads applied to the cushion. Additional
stability and ease of manufacture is obtained by
spraying the batts and the entire assembly when
in laminated form with an adhesive material
such as latex cement, and then laterally compres-
sing the assembly within a cloth casing having
the desired dimensions of the cushion.

A further object of the invention is therefore
to provide a method of forming cushions having
laminated fillers in which the laminae individ-
ually and in assembly are sprayed with a liquid
adhesive such as latex cement and are held in
laterally compressed form within a casing having
the desired cushion dimensions.

Still another object of this invention is to pro-
vide a cushion of the type under consideration
and a method of manufacturing the same in
which the filler is composed of vertical lamina-

tions of fibrous batt material, particularly fibre ¢

glass batt, spraying the individual laminae and
the assembly with a liguid adhesive, and com-
pressing the filler with a casing or envelope hav-
ing the ultimate form and size of the desired
cushion.

A still further object of the invention is to pro-
vide an inexpensive method of fabricating cush-
ions having fibre glass fillers.

Other advantages and objects of the inven-
tion will be apparent from the following descrip-
tion and the accompanying drawings in which
like numerals of reference denote similar ele-
ments in the several views.

In the drawings:

Fig. 1 is a perspective of a seat cushion as com-
prehended by this invention in which portions are
broken away to illustrate the construction and
arrangement of its elements;

Tig. 2 is a transverse section of the cushion of
Fig. 1;

Fig. 3 is a longitudinal section of the cushion
of Fig. 1;

Fig. 4 is a view of one group of laminae as ar-
ranged in the course of manufacture of cushions
as herein contemplated;

Fig. 5 is a partial view of the batts after as-
sembly in the cushion;

Fig. 6 is an enlarged transverse section through
a cushion when in final asembled relation.

The present invention is equally applicable to ;

backs and arm rests of seats as well as to cush-
ions, but its advantages are particularly evident
in the latter, and for this reason it is described
and illustrated in that connection. I desire it to
be understood, however, that this is not to be
considered as a limitation, and that the word
“cushion” as herein used is to be construed as
referring to any upholstered portion of a seatb
subjected to loads imposed by the seat’s occupant.

Referring to the drawings, a typical cushion A
embodying the present invention is shown com-
prising a filler 1, an outer wrapper 2, and a flexi-
ble casing or envelope 3. The cushion may be of
any desired shape but as shown is generally
rectangular in plan and is designed to be sup-
ported on a seat structure to provide a com-
fortable rest for those portions of the seat’s
occupant for which it is designed. The form
shown is particularly suited for use as a cushion
for the horizontal part of a seat, has a greater
height at its forward edge 4 in order to cushion
the under side of the occupant’s knees, and is in-
clined downwards to the rear edge 5 to conform
to standards of seat comfort that are well
recognized in the art. The filler | comprises a

(43

10

30

40

60

70

5

4

series of laminae 6 having the fore-and-aft cross-
sectional shape of the cushion disposed parallel
to the direction of the design load, i. e. from
front-to-back in the case of arm rests and seat
cushions, and from top-to-bottom in the case of
seat backs; and so that the loads are imposed
against the ends or sides of the laminae, that is,
parallel to their plane.

In the manufacture of a cushion of this type it
is contemplated that the laminae 6 are blanked
from a resilient and compressible material as-
sembled in laminated form, compressed across
their laminations; that the outer wrapper 2 is
then placed around the periphery of the com-
pressed laminae, and that the assembly is then
pushed into the preformed cloth casing or
envelope 3 where it is allowed to expand fo the
desired shape and size of the final cushion.

As thus far described, the invention exemplifies
a cushion comprising a plurality of laminae of
resilient material disposed with the plane of the
laminae normal to the load-supporting surface
of the cushion and a flexible envelope having the
desired shape and dimensions of the cushion

within which the laminae are supported in a

laterally compressed condition.

The present invention contemplates means for
uniformly varying the pressure and deflection
characteristics of cushions in the plane of the
applied load and this is accomplished by inter-
spersing short laminae between the full-length
laminae so that the pressure across any lateral
section of the cushion is generally proportional
to the number of laminae compressed therein,
and the defiection is inversely proportional while
the pressure and deflection gradients between
sections of different characteristics are uniform
and gradual.

In the drawings this feature is illustrated by
the even interspersion of laminae 1 having the
same cross-sectional shape as the rear edge 5 of
the cushion A, but being shorter in length than
the full-length laminae 6, and another group of
evenly interspersed laminae 8 of even shorfer
length than the laminae 1. When the laminae
8, 1, and 8 are assembled so that their rear edges
are aligned and the assembly is compressed and
pushed into the envelope 3 as described, the re-
sulting cushion will have a region at its rear edge
having greater pressure and less deflection than
at its front edge, and wherein the pressure and
deflection gradients are even and uniform and
present no abrupt or uncomfortable edges or pro-
jections. By this means, portions of a cushion
where support is not necessary are reduced in
density, contributing to a general reduction in
the weight of the upholstery, a factor that is of
especial importance in aircraft.

The invention thus exemplifies a means for
constructing cushions having variable pressure
and deflection characteristics in different lat-
eral sections - comprising evenly interspersing
laminae having the same cross-sectional shape
and size as the desired final cushion, but of
shorter length, between laminae of the full-
length shape and size of the desired cushion and
compressing the laminae laterally into an en-
velope having the shape and dimensions of the
desired cushion. It is intended that the en-
velope 8 be constructed of flexible material such
as linen, cheese-cloth or any other suitable ma-
terial. An outer covering of trim cleth (not
shown) may be employed for ornamentality and
to- resist wear by abrasion. The wrapper 2 is
preferably but not necessarily formed of the same
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- aterial as the laminae 6, 1, :and 8, and serves
to promote :a higher degree of comfort and bet-
ter ‘wearing gualities in the cushion by further
distributing the load to the laminae and by
minimizing the effect of any irrezalarities that
‘may -exist in the lengths thereof. It also facili-
tates the ‘operation of pushing the eompressed
filler 2 into the envelope 3 by providing = rela-
tively smooth surface between the two elements.

While a wide variety of materials -are -capable
‘of application to the present invention, including
foam rubber, or fibrous materials stch s impres-
nated horse hair, -cotton batt and the tike, I
have found it advantageous to form the filler 4

and wrapper 2 of fibre .glass, a material that is °

light, chemically stable, mnon-abscrbent, fire-
proof and therefore ideal for the purpose.

Fibre glass is presently available in the form
of woven .cloth -or as batts. Im the ladter form,
the direction of the fibves is :generally in the
plane of the batt but the fibres are mot dther-
wise controlled in relation to one another. “The
present invention -contemplates the use of fibre
glass batt material having a thickmess of ap-
proximately one inch before fabrication. I have
found this material to. be of low -cost and to
Dpossess characberistics that are superior to other
materials when arranged as herein described.

When fibre glass batt is subjected to loads par-
allel to the plane-of the batt, a higher degree
of support is realized than uhder conditions
when the load is imposed in a direction normal
to the batt. Under the former conditions the
load is supported resiliently and the material does
not take a permanent set. Batt subjected to
repetitive loading normal te its plane has less
strength and resilience and tends to separate,
the fibres being pushed away from the points
of loading and eventually failing to provide
adequate support.

I have also found it desirable $o employ fibre
glass batt having 4 specific density -of 5#/cu. ft.
composed of so-called “B” fibre in the construc-
tion of cushicns as herein contempiated. ~This
material utilizes fibres of approximately 00011’
in diameter which are lightly bended together
with a thin eoat of thermosstting resin. . -

While the principles of construetion -contem-
Pplated by the present invention obvieusly may be
empioyed to produce -a cushion ‘which satisfies
any desired pressure -distribution and deflection
patiern, I have chosen to exemplify it.in connec~
tion with a seat :cushien which approximates the
pattern recommended in the above SAE Journal
article, for obtaining maximum -comfort and
minimum fatigue.

I have found that these recommended condi-
tions .may be -closely obtained in. s cushion -uti-
lizing fibre glass-of the type described and whose
final dimensions are 22’ in length, 18’ in width,
and tapering from 6’ in height at the front edge
to 3’ at the rear, by building up the filler {
from 54 laminae § having the full longitudinal
cross-sectional form of the -cushion, 18 -center
laminae 7 conforming to the rear 13’’ of the
cross-sectional form of the cushion,

As an important feature of this invention, I
have found it advantageous to spray the flat
faces of all of the laminae 6, 7, and 8 with
a thin coat of adhesive such as latex cement.
Groups consisting of loner center Zlamina 1 and
one rear lamina 8 interspersed between three
of the full length laminae § are them formed
while the adhesive is tacky by pressing them
together with their rear edges in juxtaposition
with ‘each “other ‘to form elements as ‘shown in
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Fig. 4. 'The cemented laminse in this forf reps
resents a unitary mass which is eonvenient to
handle. In the «case of the example, eighteen
groups of laminag so formed are then placed in
@ form and ‘compressed laterally to the desired
-cushion width. The exterior :surface of the com~
‘pressed mass is then heavily sprayed with a coat
of latex cement and the wrapper -2 consisting of
‘a sheet «of %'’ thick fibre glass batt is kid
‘ground and adhered to it. The assembly, while
86ill in a compressed condition is then pushed
into the pre-formed cover or envelopé 3 through
an open lateral edge, ‘which is finally sewn ho-
gether to cemplete the assembly.

The use of labtex cement between the ele-
ments of the coshion filler as described, in addi-
tien 1o focilitating fabrication -and -‘assembly,
wontributes greatly to the stability of the ecush-
ion and prevents separation «of the laminae 4,
1,7and 8 from each other-and relative movement
©of the wrapper 3 under load. The adhesion -of
the laminge to each wther by this means produces
2 uniform lateral support throughout the -cush-
ion, resisting intermal wear and abrasion Pbe-
tween the €lements:

In the :cushion ¢f the -example, it will be seen
that the rear 11’’+ef length will be formed from
90 laminae of the fibre glass batt, the front por-
tion of 54 laminae, and that there is a 2’7 irter-
mediate zone between the front and rear por-
tions having 72 laminae. Since the Tree thickness
of the fibre glass batt is 1”7 and the assembly is
compressed to 18", the width of the envélope 3,
the respective compression of the filler ‘material
is 5:1 in the rear half, 3:1.in the front portion,
and 4:1 in the intermediate wone between ‘tha
two.

“When eonstructed in accordance with the fore-
going procedures a seat cushion closely appr‘ox‘i~
mating recommended pressure and deflection
characteristics is obtained. v

‘Extensive -accelerated service tests have indi-
cated and proven ‘that cushions so -constructed
are capable of withstanding -extracrdinary re-
peated loads and exeessively ‘heavy service with-
‘out failure or permanent set.

It is %0 be ‘understood that the -dectails st
forth in the foregoing ‘description are direched
to ‘preferred conditions in -obtaining the maxi-
mum results frem this invention, but that the
invention is not limited ‘or restricted thereby
since these may be modified within the appended
claims without departing from the :gpirit and
'scope ‘thereof.

Having thus ‘described my invention, what T
claim -as new ‘and -desire to ‘secure by ‘Letters
Patent is: .

1. A -cushion “having variable preGetermined
-characteristics of pressure -and -deflection over
its load-supporting surface, comprising a filler
Tormed of laminae of resilient material conferm-
ing substantially in size and shape to the desived
cushion in a plane normal to said load-support-
ing surface and smaller laminae interspersed
therebetween,and 4 ‘flexible -envelope having the
dimensions of the desired cushion for supperting
all of said laminae within said envelope in com-
pression across the laminations ‘and disposed
with their planes normal to the load-~supporting
surface ‘of the cushion.

2. A cushion having variable predetermined
characteristics of pressure and -defiection -over
its load-supporting surface, combprising o fller
formed -of laminae of fibre glass batt conforming
substantially in size and shape to the desired
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eushion in a plane normal to said load-support-
ing surface and shorter fibre glass batt laminae
evenly interspersed therebetween; and a flexible
envelope having the dimensions of the desired
cushion for supporting all of said lJaminae within
said envelope in compression across the lamina-
tions and disposed with their planes normal to
the said load-supporting surface of the cushion.

3. A cushion having variable predetermined
characteristics of pressure and deflection over
its load-supporting surface, comprising a filler
formed of laminae of fibre glass batt conforming
substantially in size and shape to the desired
cushion in a plane normal to said load-support-
ing surface and shorter fibre glass batt inter-
spersed therebetween, a flexible envelope having
the dimensions of the desired cushion for sup-
porting all of said laminae within said envelope
in compression across the laminations and dis-
posed with their planes normal to the said load-
supporting surface of the cushion, and a fibre
glass batt wrapper surrounding said laminae
within the said envelope.

4. In 2 cushion having variable predetermined
pressure and deflection characteristics over its
load-supporting surface, a plurality of resilient
laminae conforming substantially in size and
shape to the desired cushion in a plane normal
to said load-supporting surface, a plurality of

smaller resilient laminae interspersed evenly be- 3

tween said first laminae and bonded thereto by
an adhesive, and a flexible envelope having the
dimensions of the desired cushion for supporting
all of said laminae within said envelope in com-

pression across the laminations and with their °

planes normal to said load-supporting surface.

5. In g method of fabricating a cushion having
variable predetermined characteristics of pres-
sure and deflection over the load-supporting sur-
faces thereof, the steps of forming blanks of
resilient material conforming substantially in size
and shape to the desired cushion in a plane nor-
mal to said load-supporting surface, forming
smaller blanks of resilient material, arranging the
blanks in laminar form as a filler having a greater
width than the desired cushion with the shorter
blanks interspersed between the first blanks,
compressing all of the blanks across the lamina-~
tions to the width of the desired cushion, in-
serting and then releasing said filler within &
flexible envelope having the dimensions of the
desired cushion.

6. In g method of fabricating a cushion hav-
ing variable predetermined characteristics of
pressure and deflection over the load-support-
ing surface thereof, the steps of forming blanks
of resilient fibrous material conforming substan-
tially in size and shape to the desired cushion in
a plane normal to said load-supporting surface,
forming shorter blanks of resilient fibrous ma-
terial, bonding the blanks together in laminar
form as a filler having a greater width than the
desired cushion with the shorter blanks distrib-
uted between the first blanks, compressing all of
the blanks across the laminations to the width
of the desired cushion, inserting and then re-
leasing said filler within a flexible envelope hav-
ing the dimensions of the desired cushion.

7. In a method of fabricating a cushion hav-
ing variable predetermined characteristics of
pressure and deflection over the load-support-
ing surface thereof, the steps of forming blanks
of fibre glass batt conforming substantially in
size and shape to the desired cushion in a plane
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normal to said load-supporting surface, forming
shorter blanks of fibre glass batt, bonding the
blanks together in laminar form as a filler hav-
ing a greater width than the desired cushion
with the shorter blanks distributed between the
first blanks, compressing all of the blanks across
the laminations to the width of the desired
cushion, inserting and then releasing said filler
within a flexible envelope having the dimensions
of the desired cushion.

8. A seat cushion having highest pressure and
lowest deflection characteristies at its rear edge
and uniformly decreasing pressure characteris-
tics and increasing deflection characteristics to-
wards its front edge with respect to a plane
normal to the load-supporting surface thereof,
comprising a filler formed of laminations of re-
silient material having the cross-sectional shape
and size of the desired cushion in a plane normal
to the load-supporting surface thereof and
evenly interspersed shorter laminations of re-
silient material, and a flexible envelope having
the dimensions of the desired cushion for sup-
porting said laminations within said envelope in
compression across the laminations and disposed
with their planes normal to the load-support-
ing surface of the cushion, said shorter lamina-
tions being interspersed between the first lami-
nations in the portion of the filler forming the
rear edge of the seat cushion.

9. A seat cushion having highest pressure and
lowest deflection characteristics at its rear edge
and uniformly decreasing pressure characteris-
ties and increasing deflection characteristics to-
wards its front edge with respect to a plane nor-
mal to the load-supporting surface thereof, com-
prising a filler formed of bonded laminations of
resilient material having the cross-sectional
shape and size of the desired cushion in a plane
normal to said load-supporting surface and
evenly interspersed shorter laminations of re-
gilient material and a flexible envelope having
the dimensions of the desired cushion for sup-
porting said laminations within said envelope in
compression across the laminations and disposed
with their planes normal to the load-supporting
surface of the cushion, said shorter laminations
being interspersed between and bonded to the
first laminations in the portion of the filler form-
ing the rear edge of the seat cushion.

10. In a seat cushion having a leading edge
adapted to support the knees of an occupant and
g rear edge adapted to support the body thereof,
a filler formed of laminations of resilient ma-
terial lying in vertical planes between the lead-
ing and rear edges of the seat cushion, and a
flexible envelope for supporting the laminations
within the envelope in compression across the
laminations, said laminations being of varying
lengths and being interspersed and arranged
within the filler with their edges aligned at the
rear edge of the cushion to produce predeter-
mined zones of decreasing pressure characteris-
tics and increasing deflection characteristics
from the rear to the leading edge of the cushion.

11. In a seat cushion having a leading edge
adapted to support the knees of an occupant and
a rear edge adapted to support the body thereof,
a filler formed of bonded laminations of resilient
material lying in vertical planes between the
leading and rear edges of the seat cushion, and a
flexible envelope for supporting the laminations
within the envelope in compression across the
laminations, said laminations being of varying
lengths - and being interspersed and arranged
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9
within the filler with their edges aligned at the
rear edge of the cushion to produce predetermined
zones of decreasing pressure characteristics and
increasing deflection characteristics from the rear
to the leading edge of the cushion.

12. In a seat cushion having a leading edge
adapted to support the knees of an occupant and
a rear edge adapted to support the body thereof,
g filler formed of laminations of fibrous material
vonded together with an adhesive lying in vertical
planes between the leading and rear edges of the
seal cushion, and a flexible envelope for support-
ing the laminations within the envelope in com-
pression across the laminations, said laminations
being of varying lengths and being interspersed
and arranged within the filler with their edges
aligned at the rear edge of the cushion to pro-
duce predetermined zones of decreasing pressure
characteristics and increasing deflection char-
acteristics from the rear to the leading edge of
the cushion.

13. In a seat cushion having a leading edge
adapted to support the knees of an occupant and
a rear edge adapted to support the body thereof,
a filler formed of laminations of fibre glass batt
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bonded together with an adhesive lying in vertical
planes between the leading and rear edges of the
seat cushion, within the envelope in compression
across the laminations, and a flexible envelope
for supporting the laminations, said laminations
being of varying lengths and being interspersed
and arranged within the filler with their edges
aligned at the rear edge of the cushion to produce
predetermined zones of decreasing pressure char-
acteristics and increasing deflection character-
istics from the rear to the front edge of the
cushion.
LEO A. PFANKUCH.
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