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57 ABSTRACT 
A passenger seat for public transportation vehicles in 
cludes a frame with a recessed seat area for receiving 
a one-piece molded plastic shell which is provided 
with a contoured seat and back area for a single pas 
senger or each of two or more side-by-side passengers, 
Separate replaceable seat and back insert panels are 
received in the seat and back contoured portions 
which act to retain passengers in place during turns 
while providing versatility and modification possibili 
ties in seat and back aesthetics. 

8 Claims, 18 Drawing Figures 
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TRANSIT SEAT WITH CONTOURED PLASTIC 
SHELL 

CROSS-REFERENCE TO RELATED APPLICATION 
This is a continuation-in-part application of copend 

ing, coassigned application Ser, No. 232,430, filed 
Mar. 7, 1972, and entitled TRANSIT SEAT WITH 
CONTOURED PLASTIC SHELL, now U.S. Pat. No. 
3,474,978 issued July 24, 1973. 

BACKGROUND OF THE INVENTION 

The present invention relates to passenger seats; and 
more particularly, it relates to a passenger seat de 
signed for use in public transportation vehicles, such as 
buses, rapid transit trains, etc. 

It is desirable to provide such a seat that is not only 
economical to manufacture, rugged and durable in use, 
safe in the event of a crash, and easy to maintain but 
it is also important to provide versatility in the seating 
and to have a pleasant aesthetic appearance. 

In connection with safety, the primary objective to 
prevent injury is to retain the occupant in his seat under 
conditions where the vehicle generates forces due to 
deceleration or component lateral forces due to a 
change of direction, as in sharp turns. 
A properly designed seat contour, with sufficient in 

clined area will retain the occupant up to one accelera 
tion of gravity, 1 g, whereas a poorly developed con 
tour will not prevent the occupant from sliding off the 
seat at forces below one-half g. 
The seat must also absorb energy and moderate the 

magnitude of energy transmitted to an occupant. The 
seat must act as a compartment to restrain the occu 
pant and prevent his becoming a projectile in the event 
of a crash. The seat must serve as a protective shield to 
ward off blows from projections of collapsing struc 
tures. Above all, the seat must be structurally crash 
worthy to provide desirable deformation characteris 
tics and still sufficiently strong to prevent disintegra 
tion. 
The rear surface of seat should not only be aestheti 

cally pleasing, but it should be devoid of hazardous 
members that could become lethal objects in the event 
of crash. 

Finally, it is desirable that the seat be as free as possi 
ble from dirt-collecting and clothing-snagging crevices. 

SUMMARY OF THE INVENTION 

The transit seat of the present invention provides a 
frame having a recessed seat area for receiving a one 
piece molded plastic shell which is provided with con 
toured seat and back areas for each passenger held by 
the seat. A single pedestal having a rectangular cross 
section elongated in the fore-and-aft direction is lo 
cated beneath the seat spaced inwardly of the aisle end 
of the seat for supporting it. The other end of the seat 
is preferably connected to a wall of the vehicle. 
Separate replaceable seat and back insert panels are 

received in the contoured positions of the seat and 
back; and the contours are such that even though seat 
and back insert panels are attached to the seat and 
back, there is still sufficient contour to retain passen 
gers in place during turns of the vehicle. This has been 
found to be of significant advantage, particularly in 
buses and other public transportation vehicles wherein 
the seats are located relatively closely behind a forward 
seat. In other words, an aisle rail need not be provided 
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with each seat, and this facilitates ingress and egress, 
while at the same time, a passenger has a feeling of sta 
bility during the various conditions of riding. 
Any number of different types of seat and back insert 

panels may be secured to the plastic shell, and this adds 
versatility in the use of the basic seat. For example, in 
areas where vandalism to public vehicles may be high, 
plastic insert panels may be used. On the other hand, 
where wear is of primary concern, vinyl-clad steel in 
sert panels may be preferred. A note of luxury may be 
added by padding the insert panels. This feature further 
adds to the versatility in the aesthetic appearance of the 
seat without significantly adding to cost and still per 
mits the proper contour for all inserts for lateral reten 
tion of occupants. The color scheme can be varied 
from vehicle to vehicle or within a given vehicle, and 
the entire color scheme of the seating may be changed 
with minimal cost. Further, the invention provides a 
novel design for the seat and back insert panels which 
ensures a tight, uniform fit in the shell recesses which 
virtually eliminates dirt-collecting and clothing 
snagging crevices and which makes prying the insert 
panels out by vandals nearly impossible. 
A grab rail of round tubular steel grabs is inserted 

into open ends of square side frame tubes beneath a top 
flange in the shell, and this softens the lines of the seat 
and enhances its appearance by hiding from view this 
connection. Thus, square or rectangular tubing may be 
used for the frame with its greater strength per unit 
across sectional area, and round tubing may be used for 
the grab rail since it is more comfortable. 
Another feature of the invention is that it permits the 

construction of a seat employing a plastic shell which 
is securely supported by its frame, so that the seat will 
not disintegrate in the event of a crash. To this end, the 
shell is secured at the top of the back and along the leg 
support bar. - 
The pedestal is secured to a transverse frame mem 

ber spaced inwardly from the aisle, as mentioned, and 
this eliminates under-seat obstructions to persons mov 
ing up and down the aisle, which has been a disadvan 
tage in certain prior seats. Further, the pedestal is pro 
vided with a smoothly curved foot pad to facilitate 
cleaning around the aisle, and to eliminate any dirt 
catching projections or recesses. To further facilitate 
cleaning, the one-piece plastic shell when fitted with 
properly contoured insert panels also does not have any 
dirt-catching pockets as explained above. 
Certain aspects of the present invention are disclosed 

in but not claimed in copending, coassigned applica 
tions in which I am co-inventor, namely, the applica 
tions of Barecki and Karrip for "RAPID TRANSIT 
SEATING", Ser. No. 157,345, filed June 28, 1971, and 
for 'SEAT FOR URBAN MASS TRANSIT VEHI 
CLES,' Ser. No. 280,793, filed Aug. 15, 1972, which 
are directed to a cantilever transit seat. 
Other features and advantages of the present inven 

tion will be apparent to persons skilled in the art from 
the following detailed description of the preferred em 
bodiments accompanied by the attached drawings 
wherein identical reference numerals will refer to like 
parts in the various figures. 

BRIEF DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a front perspective view of a transit seat, 

taken from the aisle, constructed according to the pres 
ent invention; - 
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FIG. 2 is a rear perspective view of the transit seat of 
FIG. 1, also taken from the aisle; 
FIG. 3 is a view similar to that of FIG. 2 of a modifi 

cation of the seat, excluding a rear cover panel; 
FIGS. 4, 5, and 6 are, respectively, plan, front, and 

aisle side views of the seat of FIG. ; 
FIG. 7 is an exploded perspective view of an entire 

seat constructed according to the present invention; 
FIG. 8 is a side cross-sectional view taken along the 

plane VIII-VIII of FIG. 5; 
FIG. 9 is a front cross-sectional view taken along the 

plane IX-IX of FIG. 4; 
FIG. 10 is a bottom cross-sectional view taken along 

the plane X-X of FIG. 5; 
FIG. 11 is a bottom view of one seat insert panel; 
FIGS. 12-17 are similar cross-sectional views taken 

through the plane XII-XII of FIG. 4 to show different 
insert panels and methods of attaching the insert pan 
els, depending upon the construction of the panel; and 
FIG. 18 is a schematic sectional view similar to FIG. 

11 showing a preferred insert panel. 
DETAILED DESCRIPTION OF THE INVENTION 

Referring now to FIGS. 1-7, a transit seat generally 
designated 20 includes a square tubular frame 21 sup 
ported by a column or pedestal 22 atop an oval flared 
foot 23 preferably having two mounting holes 24 and 
25. The column has a rectangular cross section which 
is elongated in the fore-and-aft direction of the seat. 
The frame 21 is attached to the wall of the vehicle by 
two L-shaped wall mounting brackets 26 and 27; and 
the seat of this embodiment is provided with a round 
tubular grab rail 28 inserted into open upper ends 29 
and 30 of a pair of side L-shaped square tubes 31, 32 
as best seen in FIG. 7. The frame 21 supports a single 
piece, plastic (preferably fiberglass) shell 33 is prefera 
bly decoratively covered by seat insert panels 34, 35 as 
well as back insert panels 36, 37 for side-by-side pas 
senger accommodation. The insert panels are received 
in appropriately provided recesses 38, 39, 40, and 41. 
A suitably shaped back cover panel 42 is also provided, 
but may be eliminated as in the embodiment of FIG. 3, 
which is otherwise similar. 
The contouring of the recesses 38-41, even when the 

associated insert panels 34-37 have been secured to 
the shell, is maintained and is smoothly blended into 
the periphery of shell 33 by providing raised portions 
33a around the side periphery of the recesses. This is 
considered an important feature of the present inven 
tion in that it provides for retention of the seated pas 
sengers even during sharp turns. The raised portions 
33a enhance the passenger retention since they create, 
in effect, a deeper contour at both sides of the base of 
the seats at at both sides of the back and shoulder areas 
where most needed. Consequently, the passenger has a 
sense of stability in riding, so much so that the need for 
a side arm rail is obviated. This is important in the case 
of transit seating because of the close spacing between 
one seat and the seat in front of it. If a side rail were in 
cluded, ingress and egress to the seat would be partially 
obstructed. Thus, the insert panels 34-37 are character 
ized in that they conform to the contour of their associ 
ated recesses; and, secondly, they are relatively thin 
and of substantially uniform thickness so as to maintain 
their respective contours and retain the body of a 
seated passenger. 
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The plastic shell 33 rests on a raised transverse front 

rail 43 of square tubing and a similar upper rear rail 44 
and is attached to the square tubular frame by means 
of several tubular rivets 45 inserted through the side 
flanges 46 of the shell and the L-shaped end tubes 31 
and 32. The holes 47 for the tubular rivets are drilled 
at the time of assembly so that there does not have to 
be any matching of holes in the two joining pieces. Tu 
bular rivets are purposely omitted from the front edge 
flange 48 to avoid any snagging of clothing. 
A lower rear cross tube 50 is purposely depressed in 

its center portion in order to provide clearance for the 
bucket-type recesses 38 and 39 of the shell. This can be 
seen best in FIG. 3. This cross tube 50 is connected to 
the front cross tube 43 by a forwardly extending tube 
51. The tube 51 adds rigidity to the frame structure and 
also serves to strengthen the location at which the sup 
porting column 22 is secured to the frame. The back 
cover panel 42 is attached to the frame 21 with thread 
cutting screws 52; and it is also preferably molded from 
a single sheet of plastic, such as fiberglass. 
Turning more specifically to the design of insert pan 

els 34-37, it is more important that the insert panels 
have a very tight and uniform fit within the respective 
recesses 38-41 to eliminate undesirable gaps or crev 
ices between the peripheries of the insert panels and 
the peripheries of the recesses. Such gaps or crevices 
not only provide dirt-collecting pockets and clothes 
snagging hazards, they also make it more easy for the 
inserts to be pryed free from the recesses by vandals. 
Further, an improper fit of the insert panels in the re 
cesses also results in a certain amount of discomfort to 
the passenger. The insert panel design of the present 
invention eliminates these problems by providing a 
tight, uniform fit of the insert panels in their respective 
eCSSS. 

It has been found that no matter what material the 
insert panels are made of, e.g., plastic such as fiberglass 
or vinyl-clad steel, it is difficult with current commer 
cial production methods to mass produce the seat shells 
and insert panels with the degree of dimensional accu 
racy to ensure a tight and uniform fit of the insert pan 
els in the recesses in every assembled seat. Even the 
most minor undulations or deviations in the insert pan 
els or seating shell recesses are accentuated because of 
the complex contour of the panels and recesses for 
maximum seating comfort and safety. Thus, to over 
come the effect of these minor manufacturing devia 
tions of the fit of the inserts in the recesses, the insert 
panels of the present invention are designed so that 
when the panels are assembled in the recesses, there is 
an air gap between the underside of the panels and the 
top surface of the recesses. This air gap permits enough 
selective adjustment latitude in securing the insert pan 
els to the recesses to overcome any deviations or undu 
lations in the insert panels or seat shell recesses. 
The insert panels of the present invention may be of 

several different designs. The preferred insert panel de 
sign is shown in FIGS. 8-12 and 18. As best seen in 
FIGS. 11 and 12, the insert panel 34, which is prefera 
bly made of fiberglass, is provided with a peripheral in 
tegral depending bead 53 of a sufficient height so that 
when the insert panel is secured in said recess, the top 
peripheries of insert panel 34 and recess 38 will be sub 
stantially flush. A plurality of anchoring bosses 58, 
preferably four, are provided inwardly of bead 53 on 
the underside of the insert panel which have a cross 
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sectional height less than the cross-sectional height of 
bead 53 and in which are embedded or otherwise af. 
fixed anchoring means such as nut members 59. 

Further, it is preferred that depending bead 53 be an 
gled downwardly inwardly from the peripheral edge of 
the insert panel and that the side wall 38a of recess 38 
have a corresponding downward, inward angle for en 
suring a minimum gap between the periphery of the in 
sert panel and the periphery of the recess. The cooper 
ation and function of the bead 53 and recess wall 38a 
angles are best shown in schematic FIG. 18. As shown, 
when insert panel 34 is placed in recess 38, there is an 
initial gap Y between the peripheries of the insert panel 
and the recess. However, when insert panel 34 is drawn 
toward recess 38 by screw means 60 to the position 
shown in phantom, the gap Y is decreased to Z because 
of the angles of bead 53 and wall 38a. Thus, as the plu 
rality of screws 60 are selectively adjusted, the gap be 
tween the peripheries of wall 38a and panel 34 can be 
virtually eliminated. Further, the insert and recess can 
be designed to achieve any predetermined final gap Z 
by specifying the angle X of bead 53 and wall 38a, and 
the initial clearance C between the bottom of bead 53 
and recess 38 since: 

z = y - c tan x 
For example, with an initial gap Y of 0.040 inch, if 
angle X is 35° and clearance C is 0.030 inch, the final 
gap Z will be equal to 0.040 - 0.030(0.7002) or 0.019 
inch, less than half of the initial gap. 
Thus, during assembly, the insert panel is placed in 

the recess and appropriate attachment means such as 
screws 60 are engaged with nut means 59 through aper 
tures in the recesses in shell 53. Because of air gap 57 
between the insert panel and the surface of the recess, 
screws 60 can be selectively tightened drawing the re 
spective portions of the insert panel toward the recess 
until a uniform fit of the insert panel in the recess is 
achieved, while minimizing gap Z. Thus, the selective 
adjustment permitted by air gap 57 and the plurality of 
attachment means 59 and 60 permits compensation to 
be made for any minor deviations or undulations in the 
insert panels or in the recesses of the seat shell. Fur 
ther, depending peripheral bead 53 and angled wall 38a 
not only ensures a minimum gap between the panel and 
recess peripheries, it also provides peripheral support 
for the panel to eliminate depression of the insert panel 
below the top periphery of the recesses. Also the bead 
57 produces a tension on the attachment screws which 
results in a locking action. 
A second type of insert panel is shown in FIGS. 13 

and 14. As seen therein, a vinyl-clad steel panel 61 has 
a backing strip of rubber 62 to raise the panel to the 
level of the shell 33 while acting as a shock-absorbing 
cushion. It is attached to the shell by the use of tee nuts 
63 and washers 64 used as spacers. As with the pre 
ferred insert panel discussed above, the air gap 57 be 
tween the insert panel and the recess surface permits 
the selective tightening of the tee nuts to achieve a uni 
form tight fit of the panel in the recess. 
Another variation of a fiberglass insert panel 65, 

which may be used as a decorative panel, is shown in 
FIGS. 15-17. The panel need not be very thick, so 
there is a peripheral strip of rubber 66 under the edge 
which functions as bead 53 above to raise the panel up 
to the level of the shell surface. The tee nuts 67 are set 
into the fiberglass panel when the panel is formed and, 
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6 
once again, the air gap 57 is provided for the selective 
compensating adjustments. 
FIG. 17 shows the use of studs 68 and acorn nuts 69 

in place of tee nuts and screws. Thus substitution may 
be used on any of the disclosed variations: 
As will be obvious to those skilled in the art, a num 

ber of variations can be made in the transit seat of the 
present invention without departing from the spirit 
thereof. For example, while three different novel insert 
panels have been described and illustrated, various 
means of attachment may be employed as well as vari 
ous means for achieving the air gap between the insert 
panels and the seat shell to permit the selective com 
pensating adjustment during the attachment of the in 
sert panel to the seat recess. Therefore, the scope of the 
present invention is deemed to be limited only by the 
following appended claims. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. In a transit seat comprising a plastic shell having 
at least one contoured seat recess for receipt of a seat 
insert panel, said recess having a peripheral wall of a 
predetermined height and a bottom portion adjoining 
and adjacent at least said peripheral wall, the improve 
ment comprising: a seat insert panel having a periph 
eral side wall defining a peripheral outline substantially 
corresponding to the peripheral outline of said seat re 
cess; spacing means having a predetermined height and 
extending below the bottom of said insert panel, adja 
cent said peripheral side wall, and between said panel 
bottom and recess bottom portion for positioning por 
tions of said insert panel in spaced relationship to said 
seat recess; said spacing means providing an air gap be 
tween the bottom of said insert panel and said seat re 
cess; at least one of said peripheral recess wall and 
panel peripheral side wall being tapered downwardly 
and inwardly toward the center of said recess at a pre 
determined angle; attachment means for securing said 
insert panel in said recess including a plurality of fas 
teners spaced inwardly of said peripheral spacing 
means and extending between said insert panel and re 
cess bottom portion; said attachment means providing 
an attachment of said insert panel to said shell within 
said recess by drawing said panel into said recess such 
that as said spacing means contacts said recess bottom 
portion said air gap, provided by said spacing means, 
and the said predetermined angle of said one tapered 
wall cooperate to accommodate any deviations or un 
dulations in the insert panel or seat shell recess and 
yield a tight uniform fit of the periphery of said insert 
panel with the periphery of said recess and space the 
top of said insert panel above said bottom portion of 
said recess such that said panel top is substantially flush 
with the top edge of said recess peripheral wall. 

2. The transit seat according to claim 1 wherein said 
spacing means comprises a peripheral, depending bead 
formed on the underside of said insert panel from the 
same material as said insert panel. 

3. A transit seat according to claim 2 including a plu 
rality of nuts for cooperating with said threaded fasten 
ers, one of each of said cooperating nuts and threaded 
fasteners being embedded in depending bosses on the 
underside of said insert panel inwardly of said bead, the 
height of said depending bosses being less than the 
height of said bead, and the other of each of said coop 
erating nuts and threaded fasteners engaging said one 
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of each of said nut and threaded fasteners through ap 
ertures in the contoured seat recess portion of said 
transist seat so that the cooperating nuts and threaded 
fasteners can be selectively adjusted. 

4. A transit seat according to claim 3 wherein said 
plastic shell has raised portions at least adjacent the 
rear sides of said seat recess which blend with and con 
tinue the contour of said recess above the top periphery 
of said recess. - 

5. A transit seat according to claim 1 wherein said pe 
ripheral spacing means comprises a strip of resilient 
material separate from said insert panel and recess be 
tween the underside of the periphery of said insert 
panel and the periphery of said recess. 

6. In a transit seat comprising a plastic shell having 
at least one contoured seat recess for receipt of a seat 
insert panel, said recess having a peripheral wall of a 
predetermined height and a bottom portion adjoining 
and adjacent at least said peripheral wall, the improve 
ment comprising: 
a seat insert panel having a peripheral side wall, a 
contour substantially corresponding to the contour 
of said seat recess, and a peripheral, integral, de 
pending bead formed from the same material as 
said seat insert panel and extending below the bot 
tom of said seat insert panel a predetermined dis 
tance, said depending bead being adjacent said seat 
insert panel peripheral wall and between said panel 
bottom and recess bottom portion for positioning 
portions of said seat insert panel in spaced relation 
ship to said seat recess providing an air gap be 
tween the bottom of said insert panel and said seat 
recess; said peripheral side wall of said insert panel 
extending along the edges of both said panel and 
said depending bead and being tapered down 
wardly and inwardly toward the center of said re 
cess at a predetermined angle; said peripheral wall 
of said recess also being tapered downwardly and 
inwardly toward the center of said recess at a pre 
determined angle; and attachment means for secur 
ing said insert panel in said recess including a plu 
rality of threaded fasteners spaced inwardly of said 
depending bead and extending between the bottom 
of said insert panel and said recess bottom portion 
whereby when said insert panel is attached to said 
shell within said recess by drawing said panel into 
said recess with said threaded fasteners such that 
depending bead contacts said recess bottom por 
tion, said air gap is reduced, and said extending dis 
tance of said depending bead and said predeter 
mined angles of said tapered insert side wall and 
said tapered, recess peripheral wall cooperate to 
both yield a tight uniform fit of the periphery of 
said insert panel with the periphery of said recess 
to substantially eliminate spaces therebetween and 
to space the top of said insert panel above said bot 
tom portion of said recess such that said panel top 
is substantially flush with the top of said recess pe 
ripheral wall. 

7. In a transit seat comprising a plastic shell having 
at least one contoured seat recess for receipt of a seat 
insert panel, said recess having a peripheral wall of a 
predetermined height and a bottom portion adjoining 
and adjacent at least said peripheral wall, said recess 
peripheral wall tapering inwardly and downwardly to 
ward the center of said recess, the improvement com 
prising: 

10 

15 

25 

35 

40 

45 

50 

55 

60 

65 

8 
a seat insert panel having a peripheral side wall and 
a contour substantially corresponding to the con 
tour of said seat recess; 

a separate strip of resilient material having a prede 
termined thickness and positioned adjacent said 
insert panel side wall below the bottom of said in 
sert panel and between the bottom of said panel 
and said recess bottom portion for positioning por 
tions of said insert panel in spaced relationship to 
said seat recess providing an air gap between the 
bottom of said insert panel and said seat recess in 
wardly of said separate strip; and 

attachment means for securing said insert panel in 
said recess including a plurality of threaded fasten 
ers spaced inwardly of said panel side wall and sep 
arate strip toward the center of said panel and ex 
tending between said insert panel and recessed bot 
tom portion whereby when said insert panel is at 
tached to said shell within said recess by drawing 
said panel into said recess with said threaded fas 
teners such that said seperate strip contacts said re 
cessed bottom portion, said air gap is reduced and 
said predetermined thickness of said separate strip 
and said predetermined angle of said tapered re 
cessed peripheral wall cooperate to both yield a 
tight uniform fit of the periphery of said insert 
panel with the periphery of said recess to substan 
tially eliminate spaces therebetween and to space 
the top of said insert panel above said bottom por 
tion of said recess such that said panel top is sub 
stantially flush with the top of said recess periph 
eral wall. 

8. In a transit seat comprising a rigid plastic shell hav 
ing at least one contoured seat surface with a recess 
provided for receipt of a seat insert panel having a con 
toured seat surface merging with said contoured seat 
surface of said shell, said recess having a peripheral 
wall of a predetermined height and a contoured bottom 
portion adjoining and adjacent at least said peripheral 
wall, the improvement comprising: a seat insert panel 
having a peripheral side wall defining a peripheral out 
line substantially corresponding to the peripheral out 
line of said seat recess; peripheral spacing means hav 
ing a predetermined height and extending below the 
bottom of said insert panel, adjacent said peripheral 
side wall, and between said panel bottom and recess 
bottom portion for positioning the remaining inwardly 
located major portions of the bottom of said insert 
panel in spaced relationship to said seat recess, said 
spacing means providing an air gap between the said 
major portions of the bottom of said insert panel and 
said seat recess; attachment means for securing said in 
sert panel in said recess including a plurality of fasten 
ers spaced inwardly of said peripheral spacing means 
and extending between said major portions of said in 
sert panel and said recess bottom portion, said attach 
ment means providing an attachment of said insert 
panel to said shell within said recess by drawing said 
panel into said recess such that as said spacing means 
contacts said recess bottom portion, the air gap pro 
vided by said spacing means functions to accommodate 
any deviations or undulations in the said major portions 
of the bottom of such insert panel or in the contoured 
bottom portion of said seat shell recess and to space the 
contoured seat surface of said insert panel above said 
bottom portion of said recess such that said panel seat 
surface is substantially flush in the area where it merges 
with the contoured seat surface of said shell. 
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