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6 Claims.

This invention relates to vehicle construction
and is more concerned with structural arrange-
ments for strengthening the vehicle body frame.

The invention is applicable to any type of ve-
hicle body where it is desirable to build in rigid
structural members for the purpose of strength-
ening the bhody, but it is especially applicable to
vehicles of the so-called chassisless construction
wherein the chassis and frame members are all
relatively light, strong structural members, usu-
ally of steel, which are integrally united as by
welding or riveting.

The invention will hereinafter be described as
applied to a passenger carrying vehicle or bus
of the chassisless type wherein the motor is sup-
ported by the structural members at the rear of
the vehicle. In vehicles of this type in general
use today, the vehicle floor rests upon the hori-
zontal body base frame whose structural mem-

bers are somewhat stronger than those in the :

upper parts of the body because the base frame
is attached to the running gear and must sup-
port the weight of the motor and. other equip-
ment, as well as absorb shock loading from roads.

The vertical body frame members are usually ¢

light structural steel members generally of T-
shape to gain as much rigidity as possible while
at the same time provide flanges for mounting the
body panels. These vertical body iframe mem-
bers extend upwardly from the base frame at
each side of the body and slope inwardly and
upwardly to provide roof support braces, and are
usually  rigidly interconnected by suitable roof
beams and braces.

In these present day buses, relatively few struc-
tural members extend longitudinally of the body
and it has been necessary to strengthen the body
frame construction by the use of vertical gusset
plates and interior panels. These gusset plates
or panels extend between adjoining vertical T-
shape members and are usually riveted thereto
so that the body frame comprises a plurality of
integrally united light T-shaped . members
strengthened by a series of separate panels ex-
tending between immediately adjacent mem-
bers and riveted thereto.

These buses are usually kept in practically con-
stant use and are subjected to all kinds of stresses
due to rough city streets and other road irregu-
larities. Many of these stresses are transmitted
to the structural frame members where they tend
to twist and bend the body frame. These stresses
are usually unevenly distributed and often cause
distortion of the frame members, shearing of the
riveted joints and other attendant damage.
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Furthermore, various stresses due to the weight
of the heavy rear motor as the vehicle is running
along ‘a roadway are transmitted to the bhody
frame members and some difficulty has been ex-
perienced in fthese vehicles due to breakage of
the frame members, especially adjacent the mo-
tor support. .

With the above defects of the prior art in
mind, it is a major gbject of the present inven-
tion to provide a novel vehicle body frame con-
struction wherein the structural members of the
frame are interconnected and reinforced in such
a manner as to distribute the various stresses and
strains incident to normal operation of the ve-
hicle substantially evenly and uniformly through-
out the body frame.

It is a further object of the invention to pro-
vide a novel vehicle body frame comprising a
plurality of integrally united light structural
members reinforced by relatively rigid girder
means. . Preferably the invention is employed in
vehicles of the chassisless type.

A further object of the invention is to provide
a novel vehicle body frame construction compris-~
ing a plurality of light vertical structural members
which are interconnected by a rigid reinforcing
band or strip means which extends substantially
entirely around the vehicle body. This strip
means may be a single strip of metal or may com-
prise a series of separate strips having their ad-
jacent ends rigidly connected so as to be the
equivalent of a single integral strip.

It is-a further object of the invention to pro-
vide a novel vehicle body construction compris-
ing a plurality of light structural members which
are interconnected and reinforced by a plurality
of longitudinal flat strips extending in generally
parallel relation above and below the upper and
lower window opening edges respectively.

A further object of the invention is to provide
a novel longitudinal vehicle body reinforcing
girder which extends along the body adjacent the
upper edges of the side window openings and is
formed as a water shed for the windows.

A further object of the invention is to provide
novel vehicle body construction wherein the body
frame members are reinforced by longitudinal
girders and the body panecls are secured to the
girders and the frame members.

It is a further object of the invention to pro-
vide  a. novel vehicle body construction wherein
the body frame is reinforced by a longitudinal
girder which serves as substantially a continua-
tion of the body panelling and supports the win-
dow ledge strip. ; :
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Further objects of the invention will presently
appear as the description proceeds in connection
with the appended claimg and the annexed draw-
ings in which

Figure 1 is a perspective, partly in section,
taken from a point within the front end cf a
partially constructed vehicle body looking toward
the rear of the vehicle illustrating the body frame
construction and the reinforcing girders.

Figure 2 is a perspective, partly in section,

taken frem a point within the rear end of-a-

partially constructed vehicle body looking to-

ward the front of the vehicle illustrating furt‘ael'

the bkody frame construction and reinforcing
girders. '

Figure 3 is a pelvpec ive of the rear end of a
vehicle body frame constructed according to the
invention with some of the body frame elements
omitted to clearly illustrate the manner in Wh1 ch
the reinforcing girders are mounted.

‘Pigure 4 is perspective partial view of the in-
terior of.a rear corner of the vehicle body frame
of the invention illustrating especially the lower
reinforcing girder.

Figure ‘5 is “a perspective partial view, partly
in: section -illustrating the reinforced hody.con-
struction substantially amidships of the vehicle.

" Figure 6 is an end elevation in. section of a
side wall and portion of the roof and flporing
of ‘a vehicle illustrating a preferred embodiment
of the invention wherein the reinforcing girders
are rigid steel strips only partially iapped by the
vehiele body panels.

“Figure 7 is a fragmentary v;e'v of a further
embodiment illustrating the completely overly-
ing relation of the reinforcing girder and the
‘body. panel when a strip.of metal isused. as the
reinforcing girder.

"Referring to. Figures 1 and 2; the. horizontal
base frame of the vehicle body comprises longi-
tudinal channels {1 upon which rest a plurality
of spaced transverse beams 12. Channels I{
and.- beams 2. are suitably rigidly fastened. to-
gether ag by rivets and suitable flanged. inter-
connecting brackets 13 riveted thereto.

A plurality of light structural members 14,
which-are generally T-shaped in cross section,
extend upwardly adjacent the ends of beams 12
and are curved. inwardly at their upper ends to
define the roof contour, and: ahgned pairs of
these members {4 are secured as by welding or
riveting at opposite sides of a-central longitudinal
roof beam 15.. A roof brace comprising a mem-
ber 18 is bolted or otherwise fastened at its op-
posite ends to each pair of aligned members
f4. Aligned pairs of members {4 may be-spaced
at any- desired distance along the body as indi-
cated in Figures1, 2 and 5.

As shown in Figure 6, each member {4 termi-
nates below the base frame and is secured in a
suitable manner, as by welding, or riveting to &
skirt angle 17 which extends entirely around the
vehicle, being interrupted and offset at the door-

“ways and the wheel housings only.

A plate 18 is secured rigidly upon the lower
end of each member 14, as by rivets 19, and the
opposite ends of beams 12 are riveted or other-
wise suitably secured to plates 18 as illustrated
in PFigure 6. A transverse tie rod 2!, preferably
shaped as an angle, extends substantially paral-
lel to each beam 12 and is bolted or r1vcted at its
opp051te ends at 22 to plates 18.

A pair of light T-shaped structural members
23 and 24 extend longitudinally across the rear
roof and upper side defining frame members 20

[}

10

2,239,089

and slope downwardly and rearwardly to the
angle 17. Roof beam 19 extends rearwardly
generally parallel with members 23 and 24 and
is secured at its lower end to a horizontal cross
bar 25 which extends between members 23 and
24.

Frame elements 28 and 27 extend, in horizontal
alignment with bar 25, from members 23 and
24 respectively to adjacent lower ends of frame
members 28, and elements 26 and 21 are con-
nected to angle 17 by vertical frame elements
28-and 23 respectively as illustrated in Figure 1.
Two verneally spaced series of horizontal frame
elements indicated at 31.and 32 extend in general-
1y parallel relation between opposite legs of the
rear frame members 20 and traverse.the rear ver-
tical frame members 23, 24 and 19,

All of the horizontal and vertical frame mem-

bers and. elements 14, 15, 29, 23, 24, 25, 2§, 21, 28,
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29, 3{ and 32 are preferably rigidly and inte-
grally united by welding or riveting to provide a
skeleton frame which defines the contour of the
rear end of the vehicle. Suitable gusset plates
are prov1d.ed for strengthening the interconnec-
tion between each frame member and element
as desired.

Vertical frame members 15, 23 and 24 and hori-
zontal frame elements 3! and 32 cooperate 1o
define the two central rear window openings.
Vertical frame members 23 and 24 define the
lateral edges of the. rear motor compartment
opening Whoge upper edge is defingd by cross
bar 25. E

A series of light s+1uctura1 elements 33 extend
horizontally between adjacent vertical side frame
elements 14 to define the upper edges.of the side
window openings and. these elements 33 are rigid-
1y sécured as by welding or riveting to the ver-
tical frame members.

At the vehicle floor level, a series of light angle
members 34 (Figures 1 and 6) extend. between
adjacent vertical side frame members {4 and.are
secured rigidly thereto, as by welding or.riveting.
Asillustrated in Figure 6, the vehicle flooring. 35
is supported by beams I2 and angles 34 and is
provided with weatherproof caulking 36 at angles

24, 'The usual floor covering is designated at 37.

At the front end of the vehicle body, a pair
of light structural members 38 and 3% extend
along the roof substantially in alighment with
rear frame members 23 and 24 respectively -and,
after- traversmg the three foremost vertical frame
members 14, slope forwardly and downwardly to

1'101'1Z01"ta1 frame member 44 which traverses
the front of the body frame from the foremost
vertical frame member 14 to the front edge 46
of the front side doorway 49 as iltustrated: in
Figure -2.

A-second hOI‘lZOIlo&I frame member 42 extends
across the front of the body parahel and . coex-
tensive w1th member a1 and these members. de-
fine tne bottom and tcp edges respectlvely of
the front window cpenings.. A pair of verfical
frame members £3 and 44 traverse members 41
and 42 at opposite front corners of the body and
are secured in a suitable manner (not. shown) to
angle 11 where it traverses the front.end of the
body. A central front frame member 45 trayerses
members:4} and:42 and terminates in a horizon-
tal cross member 43 ‘which is connected by a
suitable means (not shown):to angle I1.

‘All of the above. described front frame mem-
bers 14, §8, 89, 41, 42, 43, 44, 45, and 46, the
angle . 11:7and-the element 40 defining the front
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doorway edge are preferably rigidly united as by
welding or riveting.

The" above described body frame structure,
comprising ‘the rigidly riveted base frame ar-
rangements and the integrally united and welded
or riveted body frame members and elements,
defines the skeleton upon which the other vehicle
parts are built and does not differ materially
from the body frame skeleton which is used in
many present day vehicles.

“However, as above stated, those of the present
day vehicles which are reinforced are provided
with panels or gusset plates which are disposed
inside the skeleton extending only between ad-
jacent body frame members or elements and be-
ing connected thereto by rivets. - This construc-
tion has been- generally unsatisfactory because
these reinforcements are no stronger than the
riveted joints and permit appreciable relative
movement between the body frame members,

In the present invention, these many internal
panels and gusset plates are mostly eliminated
and the skeleton frame of the body is reinforced
by a band. or strip means, or girder construction,
which extends entirely around the front, rear
and lateral sides of the body.

With reference to Figures 1 and 2, a girder, in-
dicated at 47, extends around the outer side of
the skeleton frame at a level adjacent the lower
edges of the side window openings. Girder 47
may be a substantially integral strip or may com-
prise a series of individual strips connected end
to end by a suitable riveted lap joint such as that
at 48 to provide the equivalent of a single strip.

Girder 41 is interrupted only at the side door-
ways and at the rear motor compartment as il-
lustrated in PFigures 1 and 2 and where the
girder as a reinforcing strip means is referred
to in the claims as extending substantially -en-
tirely around the body this is intended to define
a girder which is interrupted to provide for door-
ways or similar passages at the front, rear or
sides of the vehicle body.

In its practical embodiment each strip or
girder 47 is about eight inches wide and of suit-
able gauge and is rigidly secured as by welding
to all of the vertical body frame members which
it traverses. The individual strips may be of any
desired length but this length is chosen so that
no joint 48 will fall du‘ectly upon a frame mem-
ber.

Ag illustrated in Figure 2, girder 47 extends
along the frame entirely across the front end of
the body below the window openings and is in-
terrupted- at the two side doorways 49 and 51
at the right side of the body. As illustrated in
Figure 1, girder 471 extends across the rear of
the body, being interrupted at the motor com-
partment opening, and then entirely along the
left side of the body, being there interrupted only
by the emergency rear doorway 52.

Figures 3 and 4 further illustrate the cooper-
ation of girder 47 with the body frame and girder
strips 83 and 54 are preferably integral strips.

At the upper edges of the side window open-
ings, girders 55 and 56, which may be integral
strips or ‘a plurality of strips rigidly intercon-
nected at adjacent ends, by lapped riveted joints
such as indicated at 50 extend along opposite
outer sides of the body skeleton and are rigidly
eecured thereto preferably by welding.

ach girder $5 and 56 is shaped fo conform
to the slope of the roof and side frame members
and, at the rear of the body, slopes downwardly

50
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to terminate adjacent opposite ends of frame ele-
ment 32 as illustrated in Figure 3.

Girder 55 is cut away at its lower edge to pro-
vide sufficient doorway height at doorway 5f{ and
an additional remforcmg strip- 57 is bridged be~
tween the ‘vertical frame members 14 at oppo-
site sides of that doorway.

At the front end of the body girders 55 and
86 curve inwardly to conform to the body con-
tour as defined by the skeleton frame and termi-
ngte adjacent the ends of frame members 38, 39,
43, and 44, If desired these frame member ends
and the adjacent ends of girders 55 and 56 may
be-tied together by welding or riveting the same
to suitable brackets 58 and 59 respectively at.
opposite corners of the body.

- Referring now to Figure 6, girders 47 and 55
therein disclosed are strips of steel of suitable
gauge. Girder 41 is preferably formed with lon-
gitudinal ribs 61 to strengthen it against lateral
bending stresses and is lapped over the upper
edge of the lower external body paneling 62. Pan-
eling 62 is preferably riveted to the lower edges
of girder BI and to angle members 34 and angle
i1,

The ‘upper edge of girder 47 is lapped under
the outer leg of an inverted channel strip 63
which extends along the body at the lower edges:
of the side windows and is formed at the window
openings to serve as window ledges. Strip 63 is
preferably riveted to girder 41 and secured as by
Weldmg to brackets 64 which are rigid with the
vertical frame members 14 at each window open-
ing, In addition to functioning as a window
ledge, strip 63 materially assists in strengthening
the body frame longitudinally.

Suitable operable windows of conventional de-
sign indicated at 65 are provided in each window
opening and such will not be further described
since the present ‘invention is not concerned with
the details of the window construction.

Above the window openings girder 55 is formed
at its lower edge to extend outwardly and down-

_ wardly’ at 66 ‘to provide a water shed for the -

5 window bhelow. The external roof paneling 671

is' riveted in overlapped relation to the upper
edge of girder 55 and adjacent ifs lower edge
girder 55 is secured; as by welding, to horizontat

. frame elements 33 as-above indicated. A resilient

50

bed 68 for'the upper window pane is securely
clamped between the lower side of girder 55 and
elements 33.

‘When steel strip girders are used as above de-

scribed, or when material having the same de-
sirable properties as steel is used in the girders,
an appreciable saving in external body paneling
material since the panels need only lap with the
girders sufficiently to provide a suitable riveted
joint and the girders in effect become substan-
tial continuations of the body paneling.
It is possible to use the regular aluminum body
paneling material for the strip material of the
girders but in such instance the external body
paneling is lapped wholly over the girders to
double the thickness of the girders in order to
gain sufficient rigidity. Such a construction il-
lustrated in Figure 7 where the lower body pan-
eling 62’ is lapped in full surface engagement
with the strip girder 417’ and both are securely
riveted together and to the window ledge chan-
nel 63. In this modification of the invention the
rigid double ‘strip thickness at the top of panel
62’ functions to resist and uniformly distribute
body stresses in the same manner as steel strip 47,

The above described invention provides. an
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exceptionally rigid body frame which is rein- .
" forced: by. continuous girders. extendmg substan-
tially entirely - around t‘ie body: above and below
the window openings.
© These girders, being rigid w1th the body ﬁame
members and elements, dlstnbute the operatmg
stresses substant’ally umfoxmly along the body
subjected : to sudden v101ent forces whlch tend
to deform or rupture their connectmn w1th the
other parts of the body. -Each 51de of the body
is- effectively tied . together and hoth ends are
appreciably reinforced, the 1mprovement over
pricr designs being especially notxceable in ‘the
body frame adJacent the motor support

The above described invention also effects con-
siderable economy in fabncatmg the vehicle
bodies in that the numerous panels and gusset
plates hrtherto used at the interior of the frame
are dispensed with and less external bod:,r panel-
ing is needed. Moreover the -appearance of the
body, inside and out, is much neater and more
pleasing to the eye than in prlor constructlons

The inveniion may be embodled in other spe-
cific forms without departing from the spirit or
essential characteristics  thereof. 'I‘he present
embodiments are therefore to be cons1dered in
all respects as illustrative and not restrxctwe
the . scope of the invention bemg mdmated by

the appended claims. rather ‘than by the fore- 3

going ‘description, and all changes which come
within the meaning and range of equivalency of
the claims are therefore 1ntended to be embraced
therein.

‘What is ciaimed and desired to be secur ed by
United States Letters Patent is:

1. In a vehicle body, a motor~support1ng hor1—
zontal base frame having a pair of mam longi-
tudinal members and a plurahty of spaced trans-
verse members rigidly secured to said longltudx-
nal members, each of said transverse members
bridging said longitudinal members and termi-
nating laterally outwardly thereof at opposite
sides of said base frame; a plurglity ot vertical

body frame memberg and means rrgldly secur-

ing each of sald vertical members to:an adJa-
cent, end of one of said transverse :members 50
that said verfical members are arranged in pairg
at opposite ends of each transverse member and
in Jongitudinal rows aleng opp051te 51des of sald
body; transverse roof frame members brldglng
the upper ends of said vertical membersy a skrrt
member below said base frame intercon ectmg
the lower ends of said vertical memb Jongi-
tudinal frame members on opposite-.sides of said
body cooneratmg with said Vert1 al members 1o
define side window .openings in sald body; nd
a reinforcing .member comprising .a relatwely
wide thin fiat metal band extendlng substantlally
entirvely around said body and being mterrupted

only at doorways and similar passages or .open-
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ings in said body, said band being secured di-

rectly, intimately and rigidly upon the outer sur-
faces of the vertical frame members below said
window openings so that stresses.in-said: vert
frame members.are communicated drrectly to sald
band, all of said members being integrally unlted
to provide a light-weight, umtary, combined body
and chassis skeleton frame to which the external
body ‘panels -and the . vehicle running -gear are
directly attached, with said band .serving to re-
sist and uniformly distribufe twisting:and-bengd-
ing stresses set up -in said .skeleton frame :inci-
dent to ‘motor v1bratmn and uneven roa,dway
condltmns

70

75
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-2, In the vehlcle body defined in claim 1, a paif
of wide thin flat bands secured directly and rig-
idly upon the outer surfaces of said - vertical
membels along the upper edges of said side win-
dow openings at opp051te sides of the body and
extendmg parallel to said lower band.

"8, Ina vehlcle body, a horizontal base frame
comprising a p;ulahty of rigidly interconnected
longxtudmal ‘and transverse members; a plural-
ity of substantially inverted U-shaped members
of light struetural metal spaced along and above
said base frame, the opposed dependmg legs of
each of said U- shaped members being. secured
to opposn;e ends of one of said transverse mem-
bers a skirt member interconnecting the lower
ends of said legs below said base frame; longi-
tudmal wmdow ledge members secured to “said
legs along opposite sides . of sald ‘body; a body
remforcmg member comprlsmg a relatively wide,
thin, flat metal band extendmg substantially
ent1re1y around said body and bemg interrupted
only at doorways and s1m11ar passages or gpen-
ings in sa1d body; means seeuring said band di-
rectly upon said legs and directly to said window
ledge members ‘all of sald members belng umted
to provide a light- welght umtary combmed body
and chassis skeleton frame to which' the.vehicle
running gear is dlrectly attached ‘with said band

-§erving -to resist “and distribute tw1st1ng and
'benchng stresses set up in sald ‘skeleton frame

1nc1dent to motor V1brat10n and uneven roadway
condltlons, and an external ‘lower body panel
secured upon ‘said skeleton’ frame, the upper edge
of sa1d panel belng lapped over said mterrupted
band 50 as to enclose said band bﬂtween the body -
panel and said legs.

4, In a- vehxcle body, a unitary skeleton frame
comprising a body base frame mcludmg a plu-
ra11ty of rlgldly umted longltudmal and trans-
verse- members and -a series of substantlally in-
verted U—shaped structural members -spaced
along and above said base hame the opposed,
depending legs of each of said U- shaped mem-~
bers being- secured to opposite ends of ohe' of

3 said transverse members, longltudmal wmdow,

ledge me'nbers secured to said legs aleng oppo-
site. s1des of sald body, a body remforcmg mem-
ber compmsxng g thin, ﬂat wide band of alumi-
num or like hght metal extendlng substa,ntially
entlrely ‘around sard skeleton frame and being
1nterrupted only at doorways and similar pas-
sages or openings in said body, means securing

said band dlrect]y to said ‘window ledge members

and to said legs along the exterior of said skele-
ton Irame and an external body panel of the
same material as said band ‘secured upsn the
exterior of said skeleton frame, the upper edge
of said panel completely overlapping said band
and bemg secured to said baid and said window
ledge member and the combined thlcknesses of
said united band and panel at sald overlapped
portlon prov1ding a glrder of appreciable
strength for umformly dlstubutmg operating

-forces among the skeleton frame members.

5. In a vehlcle body, a unitary skeleton frame
comprising a horizontal body base frame; a plu-
rality of vertical imembers upstanding- Trom op-
posite sides of :said - base frame, said vertical mem-
bers ‘being -arranged in longitudinal rows along
the sides of said bedy;:longitudinal window ledge
members secured fo said vertical members along
opposite sides of said-body, each of said window
Iedge “members. comprisiug a structural beam

ing- member comprising a ._th,m flap ,band extend-
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ing substantially entirely around said skeleton
frame and secured directly to said vertical mem-
kers said band being interrupted only at door-
ways and similar passages or openings in said
body; an externsal body panel secured upon said
skeleton frame below said beam, the upper end
of said panel being wholly lapped over said band
and disposed between said band and the inner
side of said leg; and means rigidly uniting said
leg, panel and band. -

6. In a vehicle a light-weight, unitary skeleton
frame comprising a body base frame and a plu-
rality of vertical members upstanding from op-
posite sides of said base frame, said. vertical
members being arranged in longitudinal rows
along opposite sides of said body; longitudinal

10

5
window ledge members secured to said vertical
members along opposite sides of said body; a
thin relatively wide, flat band of steel or like
rigid material extending substantially entirely
around said body secured directly and rigidly
upon said vertical members said band being in-
terrupted only at doorways and similar passages
or openings in said body; and an external body
panel of aluminum or like light material secured
upon said skeleton frame, the upper end of said
panel underlapping the lower edge of said band
so that the band comprises an effective upward
continuation of the body panelling between said
panel and the window ledge member,

R WILLIAM B, FAGEOL



