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[S7] ABSTRACT

A heavy duty motor vehicle has a main frame with a
forward axle and steerable ground wheels. A power
unit sub-frame carrying a rear axle 1s releasably se-
cured to the main frame, and includes an engine as-
sembly which is located at an intermediate position
between the axles. The unit may also include a fifth
wheel assembly whereby it becomes a towing vehicle
for a further trailer unit or units.

10 Claims, 15 Drawing Figures
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REMOVABLE VEHICLE CHASSIS SUB-FRAME
WITH ENGINE

Matter enclosed in heavy brackets L 3 appears in the
original patent but forms no part of this reissue specifi-
cation; matter printed in italics indicates the additions
made by reissue.

BACKGROUND OF THE INVENTION

I. Field of the Invention

This invention pertains to new and novel improve-
ments in motor vehicles, and more particularly to a
heavy duty vehicle such as a tractor-trailer truck com-
bination.

2. Statement of the Prior Art

It has heretofore been proposed to provide remov-
uble sub-chassis ussemblies for motor vehicles. Exam-
ples of prior patented arrangements in the field include
the tollowing U.S. patents:

Patent No Patenteo [ssued
1198 IKK Winstow Sept. 12, 1916
AX3 374 Cross Fch. 1H_ 1924
R55.642 Musury Apr. 2n, 1932
Ldx 744 Curtiss Feb, 27, 1414
 9h2 917 Richman June 12, 1934
] W75 186 l.inderman (Oct, 2, 1934
22000804 Dunham Oct. 2K, 194
2. 34%0.047 Reinhard Aug. 23, 1949
2531 26K Horrington Nov, 21, 1950
AR BULR. Nallinger June 26, 1956

i e

The foregoing illustrative patents show that prior
attempts to provide a removable vehicle chassis sub-
frame have been concerned principally with engines
- mounted either at the forward or rear end of the chas-

s1s, thereby imposing the weight of the engine and
transmission principally on either a forward or a rear
axle.

SUMMARY OF THE INVENTION

The present invention provides a vehicle construc-
tion which is particularly suited to heavy duty equip-
ment, and 1s characterized by mid-length mounting of
the engine assembly. This central mounting of the en-
gine and related components has been found to sub-
stauntrally increase payload capacity by improved
weaght distribution. A co-related principal structural
innovation of this invention resides in the detachability
ot the entire vehicle power train, thereby facilitating
servicing and maintenance.

In this construction, the entire vehicle power train.
including the engine, transmission. drive shaft and
drive axle is secured to the main vehicle frame by a
non-complex hitch means. In the event of need for
major service or repair, the power train unit is detached
and a substitute placed in service thereby freeing the
chassis unit from unnecessary deployment from use.
The mid-length location of the engine assembly. to-
gether with the detachable sub-frame on which this
component 1s mounted, further makes feasible the use
of an effective air suspension means for the vehicle. In
respect to the latter, the fact that the engine is not front
mounted provides sufficient space for the correct loca-
tton of such atr suspension means.
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The midship engine location herecin provided more-
over. makces 1t possible to locate a fifth wheel hook-up
assembly for a trailer at a location which permits load
sharing between the axles of the two axle tractor. Thus,
the need for a third tractor axle in order to correctly
balance the load factor between the axles ts eliminated.
This location of the engine further provides ample
engine space, and permits the use of types of engines
other than the conventional internal combustion piston
types when desired, such as turbine or other styles.

A further objective of this invention resides in pro-
viding a detachable, engine carrying sub-frame which is
readily attached and detached, and one wherein the
rear suspension comprises a simple combination of air
bags and a stabtlizer arm. The unit further employs an
array of electric, fuel and air quick disconnect plugs
which make possible rapid disengagement of the sub-
frame from the chassts.

The absence of an engine in the forward frame area
of the vehicle results in the provision of ample space for
mounting of a forward air suspension means. Further,
the necessity for a tilt assembly for the vehicle cab s
obviated.

Additional objects and advantages of the invention
will become apparent to those skilled in the art from a
consideration of the following specification when read
in conjunction with the anncxed drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 15 a side elevational view of a vehicle con-
structed and assembled in accordance with the teach-
ngs of this invention, showing the main frame and cab
in a tilted position in phuntom lines for assembly or
disassembly;

FIG. 2 1s a diagrammatic side elevational view of an
assembled unit as used for a prime mover and single
trailer;

FIG. 3 15 a diagrammatic view similar to FIG. 2,
showing the unit a5 embodied in a tandem trailer unit:

FI1G. 4 is a top plan view of the vehicle of FIG. 1, the
cab and superstructure being removed for clarity of
illustration:

FIG. 5 1s an enlarged sectional view taken substun-
tially on the line 5—5 of FIG. 4, showing the forward
axle and whecl assembly and the front suspension:

FIG. 6 1s a plan view from the plane of the line 6—6
of FIG. §, looking in the direction of the arrows, show-
ing the hitch means hercof;

FIG. 7 18 a detail sectional view an linc 7—7 of FIG.
6,

FIG. 8 1s a front view of the sub-frame:

FIG. 9 1s a sectional view tuken on the approximute
plane of line 9—9 of FIG. 4, showing the rear axle unit:

FIG. 10 1s a rear elevational view of the rear axle unit
from the plane of line 10—10 of FIG. 4;

FIG. 11 1s a view similar to FIG. § showing an alter-
nate front suspension construction:

FIG. 12 s a cross section showing details. taken on
line 12—12 of FIG. 11, looking in the direction of the
ArTOWS,

FIG. 13 1s a side elevational view of an assembled
unit;

FIG. 14 shows the unit of FIG. 13 in the process of
being disassembled; and

FIG. 15 discloses trunsport of a detached unit.
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DESCRIPTION OF THE PREFERRED
EMBODIMENT

Referring to the drawings in more detail, in FIGS. 1
and 4, a representative embodiment of the invention s
shown and is generally designated by reference charac-
ter 20. The particular design of the cab 22 and other
clements of superstructure is without significance 10
the invention and that illustrated is offered by way of
example only. The unit 20 however, comprises 4 main
frame 24 including elongated side frume elements 26
and 28 of conventional channel form. For purposes of
reference herein, the frame includes a forward end 30,
and a rear end 32.

Frume cross elements are provided at convenient
locutions. and include a forward cross element 34, and
4 simtlar rear cross element 36. Each cross element 1s
formed of channel stock and each 1s reinforced at its
ends by a gusset plate 38.

In FIGS. § and 6, a forward axle mounting and assem-
bly is shown. The axle 40 includes an mntegral top mem-
ber 42, and huas end portions 44, 46, connected, by
conventional means not shown, to steerable front
ground wheuls 48, 50. Plates 52, 54 are fixedly secured
by bolts 536 or other fastening means to the member 42,
and each plate has a forwardly projecting portion 38.
The wheels are each provided with a conventional
knucklc 60 for steering purposes. The plate 52 has a
rearward extension 62 for mounting of power steering
appuratus. indicated generally at 64 in FIG. 1.

An important feature of this invention concerns the
provision of a pair of frame pivot arms 64 und 66. The
arms have leading upwardly curved ends 68, 70, and
trailing ends 72, 74, and are each of tubular construc-
tion. The trailing ends 72 and 74 arc clamped between
the plates 52 and 54, respectively, and bottom clamp
plates 76, 78 (FIG. §). by changeable fusteners 80 of
suituble type. If desired, protective split sheaths 82, 84
with rubber bushings are employed in the clamp ar-
rangement. A pair of brackets 86, 88 reinforced by a
lateral span 89 depend from the frame sides 26 and 28,
and a cross member 90 spans the frame thereat. The
brackets support hinges 92 with rubber bushings which
serve as pivots for the leading ends 68 and 70 of the
arms.

Immediately above the axle 40 the frame side mem-
bers 26 and 28 are connected by an upper channel 94,
reinforced at its ends by gusset plates 96. The bottom
flanges of the side frames are similarly spanned by u
larger inverted channel 98, the two last named chan-
nels being connected by a vertical reinforcing web 100,
Forward suspension for the vehicle comprises an air
bag suspension system heretofore employed exclusively
in rear suspension systems due to bulk. The system
hercof comprises conventional air bags 102, 104 of
enlarged size. secured by their upper tlanges 106 to
bear against the chunnel member 98. The base 110,
112 of the bags are suitably secured to the plates 52
and 54 by appropriate fasteners 114.

Rearwardly by the axle und front suspension, the side
frames are connected by a further cross member 116.
Enlarged reinforcing members 118 are secured to the
member 116, and longitudinal braces 120, 122 extend
therefrom to the member 90. A bracket 124 1s secured
to member 116, and a pneumatic or other fluid oper-
ated cylinder 128 controls extension and retraction of a
hitch 130 with a connector 132.
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This invention has. as a major feature thereof, a to-
tally independent power unit 134, a main component of
which is a power unit sub-frame 136 including a bight
portion or transverse rod 138, and elongated side rods
140, 142. Euch of the side rods has u distal end 144,
145 angularly related to the muin extent thereot, und a
pair of brackets 146, 148 are centrally fixed in an up-
right position on the bight or transverse rod 138. These
are connected by a top brace 180 having a portion 152
which embraces the connector 132 of the hitch. The
eve member may be further embraced by a bottom
plate 154 and 154A.

The side rods 140, 142 are spanned at various loca-
tions by appuaratus for mounting of an engine and re-
lated accessories. For example, two mounts 138A and
158B for a radiator assembly 158, A front mount 156
and a spanning engine mount 160 for an engine 162
and transmission 164 are provided. Fuel tanks 166 for
the engine are mounted outboard on the frame sides. as
shown In FIG. 4.

The power unit 134 further includes a rear axle as-
sembly 168 having a differential housing 170 and shalt
housings 172, 174, The latter are clamped about the
distal ends 144, 145 of the sub-frume side rods by
clamps which include split slecves 176, 178, upper und
lower housing engagement blocks 180, 182, und 184,
186, and inverted U-bolts I88 with locking nuts 190.
The axle housing terminates at brake assemblics 192,
194, for rear ground wheels 196 and 198.

The rear axle mount 1s stubilized by a stabihzer bar
200 having a connector 202 releasably secured to the
frame side 26 for pivotal movement thereat. A second
stabilizer connector 204 s releasably and prvotally
engaged to an upstanding lug 206 on the differential
housing 170. The housing is operatively associated with
the trunsmission 164 through a drive shaft 208.

At a location forward of the rear axle assembly, rear
suspension means is provided between the sub-trame
and the main frame. In FIGS. 1, 4 and 9, it will be
observed that mounting plates 210, 212 with depending
supports 214, 216 are fixedly secured to the rod distal
ends. The lower portions 218, 220 of air bag suspension
members 222, 224 are secured to these plates by
changeablie fasteners 226. At their respective upper
ends, the air bags are supplied with mounting brackets
which mclude vertical members 228, 230 which arc
fixed, as by riveting, to the frame sides. The frume 13
reinforced laterally at the location of the suspension
means by a lower channel 232, an upper channel 234,
and a vertical web member 236.

The forward suspension means may be modified In
the case of extremely heavy vehicles in the manner
shown in FIGS. 11 and 12. There, air bags 102a and
104a are again mounted between a channel 98a and an
upper member 42a of an axle 40a. In addition, u for-
ward stabilizer bar 300 has a first connector 302 en-
gaged on a bracket 304 depending from the frame side
264, and a second connector 306 pivotally mounted 1n
an upstanding bracket 308 secured on the plate 52a.

In FIGS. 2 and 3, diagrammatic sketches show the
adaptability of the vehicle hereof to load distnbution.
In F1G. 2, a single trailer is shown, and the trailer hitch
or fifth wheel 400 has been located at a midship loca-
tion on the tractor frame. The tandem trailer arrange-
ment of FIG. 3 however, provides improved efficiency
and handling characteristics by shifting of the trailer
hook-up 402 to an aft posttion.
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FIGS. 13 through 135 best illustrate the principal ad-

vantages and manner of use of the construction pro-
vided hereby. In FIG. 13 an assembled unit as hereto-
fore described is shown. In FIG. 14, the main frame has
been tilted forwardly following disengagement of the
rear air bags from their lower mounting sections and
disconnect of the electrical and fluid controls for the
power unit. These controls are located, as indicated
above, in an array adjacent the hitch (not shown). The
tifted frame and cab, previously raised by any suitable
jack means to the position shown, 1s supported on a
standard 500, and the drive unit is placed on a dolly
302 for movement to a repair or replacement location.
FIG. 15 shows the unit as being towed to another loca-
tion by a truck 504.

| claim:

1. In a motor vehicle:

a frame having frame side elements and cross ele-
ments, including at least one fixed intermediate
cross element, connecting the side elements;

a cab mounted to the frame;

‘a fifth wheel mounted to the frame rearwardly of the
cab for connection to a trailer that overhangs the
frame rearwardly of the cab;

4 front axle having steerable ground wheels thereon;

front suspension air bag means for the front axle
interposed between the front axle and the side
elements;

a power unit comprising a power untt sub-frame 1n-
cluding a transverse forward rod and side rods
fixed to and extending rearwardly of the forward
rod below the side elements, the side rods having
rearward distal ends;

a single hitch means, located rearwardly of the front
axle, releasably connecting the center of the for-
ward rod to the center of the intermediate cross
element;

a rear axle assembly, having ground wheels and hav-
ing a differential assembly, secured to the distal
ends of the side rods;

rear suspension means interposed between the side
rods and the side elements proximate to the rear
axle assembly;

means securing the rear suspension means to the side
rods and the side elements including releasable
securing means securing the rear suspension means
to at least one of the side rods and the side ele-
ments;

engine mounting means extending between the side
rods between the hitch means and the rcar axle
assembly; and

an engine assembly, including an engine, secured on
said mounting means and located between the
hitch means and the rear axle assembly.

2. The invention of claim 1, wherein;

the rear suspension means comprises a series of air
bags.

3. The mvention of claim 1, and:

u stabilizer rod relcasably secured between the differ-
ential assembly and the frame.

4. The invention of claim 1, and:

a stabilizer rod secured between the frame and the
front suspension means.

3. In a vehicle:

a frame having side elements;

a front axle, having steerable ground wheels thereon,
secured to forwardly projecting frame pivot arms,
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the frame pivot arms being pivotally secured at
their front ends to the frame side elements;

yieldable suspension means mounted between the
pivot arms and the frame side elements;

hitch means spanning the frame side elements rear-
wardly of the front axle;

a power unit, including a sub-frame having hitch
connection means, releasably engaged with and
extending rearwardly of the hitch means;

a rear axle, having ground wheels, secured to the
sub-frame rearwardly of the hitch means;

yieldable suspension means releasably interposed
between the sub-frame and the main frame; and

an engine assembly mounted to the sub-frame be-
tween the hitch means and the rear axle.

6. The invention of claim §, wherein:

the yieldable suspension means comprise air bags.

7. The invention of claim 8§, and:

a power train assembly operatively mounted on the
sub-frame.

8. The invention of claim 3§, and:

a longitudinally movable fifth wheel assembly on the

main frame.

Q. In a4 motor vehicle:

a frame having side frame elements and cross elements
connecting the side elements,

a cab mounted to the frame;

a fifth wheel mounted to the frame rearwardiy of the
cab for connection to a trailer that overliangs the
frame rearwardly of the cab,

a front axle having steerable ground wheels thereon:

vieldable front suspension means for the front axle
disposed between the front axle and the side ele-
ments;

a rear axle assembly, having eround wheels thercon
and having a differential assembly;

Jutch means located between the front and rear axies;

d power Unit comprising 4 power unit sub-frame in-
cluding side rody extending rearwardly of the hitch
meuns below the side elements, the side rods having
forward ends and rearward distal ends. and the rear
axle assembly being secured to the distal ends of the
side rods;

the side rods being releasably connected by the hitch
means with the side frame elements;

rear suspension means disposed between the side rods
and the side elements proximate to the rear axle
assembliy;

meanys securing the rear suspension means to the side
rods und the side elementys including releasable sectir-
ing means securing the rear suspension means to at
least one of the side rods and the side elements;

engine mounting means cxtending hetween the side
rods hetween the hitch means und the rear axle us-
semblv.; and

an engine assembly ., including an engine, secured to the
engine mounting means und located between the
futch means and the rear axle assembly.

10. In a vehicle.

a frame having side elements;

a front axle, having steerable ground wheels thereon,
secured to forwardly projecting frame pivot arms, the
frame pivot arms being pivotally secured at their
Jront ends to the frame side elements:

vieldable suspension means mounted between the pivor
arms and the frame side elements:

a rear axle having ground wheels thereon.
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hitch means on the frame side elements located be- futch means,
tween the front and rear axles, vielduble suspension means releasably  disposed  be-
a power unit, including a sub-frame having hitch con- tween the sub-frame and the muin frame; and
nection means, releasably engaped with and extend- ¢ ouan engine assembly mounted 1o the sub-frante between
ing rearwardiy of the hitch means, the rear axle the hitch means and the rear axle.
being secured to the sub-frame rearwardiy of the * ¥ ox ¥ X
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