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The present invention relates to self-propelled vehicles
and more particularly to low cost, high capacity integral
design freight or cargo trucks. The invention further
relates to methods:of manufacturing such high capacity
integral freight or cargo trucks and the like.

A demand has long existed for such vehicles which has

not been met by prior vehicle design, except for special
units the high cost of which has prevented their wide-
spread adoption or use. This unfilled need has existed
largely because the potential mrarket for vehicles of the
type with which this invention is concerned is not suffi-

cient to warrant investment in engineering and mass pro- .

duction tooling necessary to create such vehicles at prac-
tical.costs.

As a result of the failure of the heavy-duty motor truck
manufacturers to furnish lightweight integral design ve-
hicles to meet this need, large capacity tractor drawn semi-
trailers have come into wide use in operations where a
straight truck or single vehicle of proper design is far
better adapted. Because the practical market for use of
trailers and semi-trailers is very broad as compared. to
markets for straight trucks, trailers and semi-trailers are
produced in large volume with resulting low costs.

In addition trailer manufacturers have -accomplished
outstanding results by -engineering weight out of - their
units to increase pay load.

These advantages in pay load capacity are largely offset
by excessive weight in the average production tractor or
power umnit. This lowers pay load capacity under most
State laws regulating total gross vehicle weights. ‘These
combination vehicles also create traffic hazards due to
excessive and unmnecessary over-all lengths. They' are,
therefore, also difficult to maneuver in congested traffic

and have a tendency toward jackknifing due to couphng
designs or arrangements. Also, because of the use of two
vehicles to accomphsh the work of one, cost factors are
far from the minimum possible, if a properly designed
straight truck were created which enjoyed. the advantages
of low production costs made possible by high volume.

It is, accordingly, the primary object and purpose of the
present invention to provide novel methods for manu-
facturing integral self-propelled light weight, high capacity
vehicles. of minimum- overall length, with improved effi-
ciency and maneuverability at low cost in relatively small
volumeé,

It is a more specific object to:provide novel methods for
converting standard -mass produced production line truck
chassis and trailer bodies into integral design self-propelled
vehicles which have substantially the same load carrying
capacity as trailer bodies.

These objects are accomplished by utilization of stand-
ard mass production trailer or semi-trailer ‘bodies and
standard mass production: truck chassis which, by means
of simple modifications and attachments; are converted
into self-propelled vehicles to meet the uses and markets
as set forth herein.

For high capacity freight cargo carriers and the hke in-
corporating the present invention, standard cargo type
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trailers or semi-trailers with level floors entirely above the
tops of the wheels are converted into -self-propelled ve-
hicles. For furniture vans and other uses requiring lower
floor height, standard trailer or semi-trailers having floor
level sections and rear fender wells are utilized by the ad-
dition of front fender wells to accommodate the mounting
of conventional front steering axle.

In accordance with one embodiment. of the invention the
standard chassis is dissected preferably into three portions,
the forward portion containing the power plant and trans-
mission, the center section containing the support for the
drive shaft and the rear section containing the rear drive
axle-and spring assembly. These chassis sections are then
rigidly secured to-the body floor frame members of a-
standard ‘mass produced trailer unit to form an integral
part thereof.

The ‘invention in another of its forms.also comprises
the installation of a standard mass-produced chassis unit
inithe fioor of a standard mass-produced trailer unit with-
out dissection of the former where its wheel base permits.
This installation is accomplished by modifying the cross
floor members of the trailer, body to accommodate the
installation of the chassis unit and the welding of the two
units together to form an integral vehicle in which the
cooperating members of the trailer body and the chassis
become a part of a continuous welded understructure with-
out sacrifice of strength or weight.

It is to be understood that the terms “trailer unit” or
“trailer” are intended to”include both - semi-trailers and
trailers.

In all conversions, a driver’s compartment is provided
at the forward end and an entrance door and wind shield
are inserted in the trailer skin at the forward end thereof.
In accordance with the present invention these changes
and the necessary rearrangement of the structural mem-
bers and elimination of a portion of the trailer skin are
accomplished without affecting structural design or
strength of the basic trailer unit.

To drive the vehicles, a standard production line chassis
with ‘an internal combustion power plant and all acces-
sories is attached to the cross members of the trailer body
floor in -accordance with' either of the methods noted
above. In this manner the chassis frame serves as a sub
frame, which can be arranged to provide optimum weight
or load distribution. - The standard chassis rear drive axle
or axles are substituted for the rear trailer axles and the
front axle is mounted in whatever position is required to
provide optimum 5 front 24 rear loading on axles when
the unit is carrying maximum loads.

For steering the vehicles, conventional stéering mech-
anisms -controlled from the driver’s compartment may be
provided utilizing the front axle and associated steering
mechanism of the forward portion of the chassis. If de-
sired a power steering mechanism.can be incorporated
in the vehicle. Suitable brake controls and other opera-

- tional' equipment are all provided in the driver’s' com-

partment.

Concrete examples of advantages which are forthcoming
in vehicle weight savings and manufacturing-cost through
utilization of the conversions and adaptations as set forth
herein have been determined by actunal cost analysis and
comparison with the best prior vehicles and manufactor-
ing methods.

For example, it has been found that on cargo or freight
carrying bodies with approximately 32 lineal feet of load-
ing platform. space, weight savings: will range from 5000
to 8000 pounds on one of the converted self-propelled
vehicles over a powered tractor trailer combination having
identical horsepower or performance. factors with a semi-
trailer body attached having identical lineal and cubic
footage capacity.

Approximately one-half of.this weight savmg can be
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used to carry additional pay load on the converted self-
powered trailer unit. The balance of this weight sav-
ing, is, of course, applied to the reduction of total gross
vehicle weight. The additional pay load factor varies
somewhat with state regulations, although -on the aver-
age, substantial gains are legally possible.

In the smaller sizes, in comparison to -conventional
straight trucks, the vehicles .are four to six feet ‘shorter,
and the larger units which compete with tractor- trailers
are eight to ten feet shorter than prior vehicles of similar
capacity due to the elimination of the tractor or power
unit. This permits greater maneuverability in congested
areas and reduces highway traffic hazards substantially.

Cost studies further indicate that the vehicles accord-
ing to the present invention .can be sold-on-the retail
market for a' minimum of 10% less-than any vehicle or
combination - of vehicles having the same “horsepower
and ‘cargo space. With further reference to.the econo-
mies effected by the present invention-as compared ‘with

conventional: designs of comparable total vehicle -weight

and structural -quality it has-been-found that the miain
trailer body structure as taken from the: mass production
manufacturer’s plant, assembled and ready - for-attach-
ments for conversion to a cargo-carrier can presently be
purchased for approximately 42%- of the present material
costs. prior to fabrication or later expense necessary to
assemble the conventional cargo carrier body structure.

In comparing the finished product, or, in other words,
adding the comparative labor. factors involved. to com-
plete each vehicle, the facts. will reveal that only 40 to
50% of the man hours are required, dependent on model,;
to complete ‘the conversion, when compared with the
total of 1000 to 1200 man hours necessary to compléte-a
comparable, high quality integral design unit in current
production today.

- ‘Broken down into terms of net savings in manufactur-
ing or selling costs, this results in savings of 18 to.20%

It is accordingly an additional object of the present
invention to provide self-propelled integral cargo or-spe-
cial purpose vehicles having the above stated manu-
facturing  and eperating advantages and economies and
to provide novel methods for their manufacture.

Further objects and advantages will become -apparent
as the decription proceeds in connection with the accom-
panying drawings in which:

Figure 1s a side elevation of a typical self-propelled
vehicle-incorporating the present invention and construct-
ed 19 accordance with a preferred method of the:in-
vention;

Flgure 2 is a side elevation of a standard mass pro-
duced trailer -body utilized in the manufacture of the
vehicle of Flgure 1;

Figure 3 is a side elevation of a standard mass pro-
duced chassis utilized in the manufacture of the vehicle
- of Figure 1;

Figure 4 is a view similar to FlgLre 3 lllastratmg the

method by which the chassis unit is dissected. prior to

installation in the trailer body of Figure-2;

Figure. 5 is' a perspective -view of the mid-section  of
the chassis -after removal from the forward and rear sec-
tions of the chassis;

Figure 6 is-a flagmentary perspective view .of the in-
terior of the trailer body in which the modifications nec-
essary -to permit the installation of the .chassis power
plant section are .indicated in phantom lines;

Figure 7 is-a view similar to Figure 5 showing the
installed power plant chassis section;

Figure 8 is a fragmentary perspective view of the rear
of the interior of .the trailer body of Figute 2 illustrating
the instalied posmon of the rear chassis section;

Figure 9 is a fragmentary perspective view -of a part
axle spring assembly of the vehicle of Figure i;

Figure 10 is a fragmentary. plan view -of the -installed

power plant particitlarly showing' details of the conttol

installations;
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Figure 11 is a fragmentary interior perspective view

of the completed trailer showing the location of the

seats and the engine and wheel housing coverings;
Figure 12 is a fragmentary perspective view of the
forward portion of the interior of a vehicle constructed
in accordance with a modified method of the invention;
Figure 13 is an enlarged fragmentary perspective view
of a portion of Figure 12; and
Figures 14 and 15 are sectional views taken along lines

14-—14"and ‘15-—15 respectively of Figure 13 illustrating

details of construction. :

Referring now more particularly to the drawings, Fig-
ure 1 illustrates a typical cargo carrier to which the in-
vention - has particular application. - However, it is to
be understood that the invention in-its broader aspects
may be applied with equal advantage to buses and spe-
cial purpose vehicles. The installation of specialized
equipment or seats within the space or other modifica-
tions:‘necessary to adapt the-vehicle .for special: purpose
uses, in' themselves, form no part of the invention.’ ;

The principal components of the finished. cargo carrier
iliustrated: in- Figure 1 are the.load carrying body: 20, the

front and rear wheel assemblies 22 ‘and. 24, respectively,

and thé power plant assembly 26 which is drivingly: con-
nected to the rear wheel assembly by a drive shaft 28.

At the. forward end of the vehicle a driver’s compart-
ment; indicated: generally at-390, is provided and may:be
separated from the load carrying interior space of the
vehicle by .a partition 32 if desired. As shown: particu-
larly in: Figure 11 the driver’s. compartment: is provided
with: seats 34-and 35 which: are arranged in-side-by-sidé
relation with the power plant assembly 26 which is en-
closed- by a suitable housing 36 preferably hinged or re-
movably secured in place to permit easy access for in-
spection,” maintenance and repair. Also as shown in
Figure 11 the front wheel housings are’ preferably-en-
closed by a suitable flat housing 37.

~Referring again to Figure 1, the space behind the par-
tition 32, if one is provided, or behind the ‘drivér’s seats
in any event is available in its entirety as a cargo carry-
ing space.

In accordance with one aspect of the present inven-
tion the body portion of the vehicle of Figure 1 is prefer-
ably converted from a standard mass produced trailer
unit such-as that shown in Figure 2, and: described in de-
tail -in-application Serial No. 267,076 filed January 18,
1952. The cost and space advantages afforded by the
present invention are perhaps realized most fully by the
utilization. of such a low cost, low weight trailer unit as
an integral part of a.self-propelled vehicle with®inex-
pensive ‘and- easily performed modifications which ‘perrit
the ‘maximum utilization of the load carrying capacity
of :the original trailer. The floor 3%, walls 40, “wheel
housings 41, roof 42 and othér major structural’ com-
ponents of ‘the- trailer body shown in Figure ‘2 are thus
substantially unchanged in the ¢oriversion to the integral
self-propelled’ vehicle shown in Figure 1.
modifications of the basic trailer unit. in the' conversion
to the integral self-propelled: vehicle. are the interrup-

tion of the trailer skin in the. forward area to provide:

the -necessary door and window openings 43 “and- 44,
respectively; to permit the installation of’the “doors 46
and windows 48 shown in Figure 1.
in ‘actual:practice that despite the fact that the usual

standard mass preduced trailer unit is ‘of stressedskin-

construction, -the ‘skin at the forward end ‘of -the véhicle

ahead of the forward wheel installation may be cut-away’

as shown in the window and door areas without apprati-
able loss of the sirength or-rigidity: of the original-unit.

In accordance with another aspect of the-invention the
power. plant and wheel -assemblies of the self-propelled

vehicle: of Figure 1. are preferably derived’ from-the con-
version of a standard mass produced chassis unit-'6f the
type shown by way of illustration in Figure 3.  The' steps
in the conversion of the chassis unit of Figure 3 and in

The principal’

It has been' found’
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the miodification of the trailer body necessary to combine
the units of Figures 2 and 3 into the integral self-pro-
pelled vehicle of Figure 1 are shown particularly in
Figures 4 through 8 which will now be described.

The standard mass produced chassis unit illustrated
semi-diagrammatically in Figure 3 consists essentially of
two main longitudinally extending frame members 60
joined by intermediate cross members 62, 64, 66, 68 and
70. A power plant 72 is supported between the two
channel members 60 in conventional manner together
with a transmission mechanism 74.. The front and rear
wheel and axle assemblies 22 and 24, the latter includ-
ing the differential housing, are supported on front and
rear springs 76 and 78, respectively, in conventional man-
ner. The transmission and rear axle are drivingly con-
nected by the usual drive shaft 28 which extends through
an aperture 80 in the cross channel member 66. A
radiator 81 and bumper assembly 82 are also mounted
at the forward end of the chassis in conventional man-
ner.

The first step in the modification of the chassis unit
is that of ‘dissecting the chassis into three separate com-
ponents, a forward section indicated generally at 83,
4 mid-section indicated generally at 84 and illustrated
in detail in Figure 5 and a rear section 86. - The chassis
may be dissected by any convenient means such as a cut-
ting torch or saw. This operation is performed after
removal of the drive shaft and other accessories as
riecessary.

The installation of the forward section in the trailer
body and the necessary modifications of the trailer body
to permit this installation will now be described with par-
ticular reference to Figures 6 and ‘7.  As there shown
the substructure or floor supporting members of the
trailer body comprise a number of cross channel mem-
bers for example those shown at 90, 92, 94 and 96 which
are welded at their opposite ends to the main longitudinal
frame ‘members 98 and 166 of the trailer body. To
create the necessary opening the forward end of the
vehicle to accommodate the forward chassis section 83
is necessary merely to remove the portions of the cross
members. 98 and %2 shown in Figure 6 in phantom
lines. . The forward chassis section will then be installed
as shown in Figure 7 by welding the frame members
60 of the chassis to the ends of the severed channel mem-
bers 90 and 92 and to points along the length of channel
member 94. The standard trailer body and chassis units
- are selected so that the size of .the forward section 83
of the chassis may be accommodated in the trailer floor
as shown in Figure 7 to dispose the bumper assembly
slightly forward of the forward end of the trailer as
shown in Figure 1 so that it may function as the main
bumper for the completed vehicle. If desired, addi-
tional, diagonal channel members, for example 102 and

104, may be added between the members 92 and 94 to -

provide additional strength in the forward end of the
vehicle. - Operational tests have demonstrated that the
resulting structure- as. shown in Figure 7 is at least as
strong -as the -original trailer floor structurally and has
adequate strength to provide support for any load capac-
ity for which the trailer body was originally -designed.

Tn' most cases.the tread of the original chassis unit
will be less than that required in the converted vehicle.
In such cases the required extra tread can be provided
by substitution of a longer axle and the repositioning of
the springs..- A comparison of the relative location of
the power plant 72 and the front wheel and axle assembly
22..as shown in Figures 1 and 3 indicate that; in any
event, the front wheel, axle, and spring assembly must
be moved rearwardly in converting. the chassis for use
in the finished self-propelled vehicle. In cases where.
the original tread of ‘the-chassis unit is sufficient it is
necessary merely to move the spring supporting brackets
rearwardly along the chassis members 60.

A typical installation for providing extra tread at the
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front of the vehicle is illustrated in Fignre 9. As there
shown the spring assembly 76 is attached to brackets 112
and 114 which correspond to these originally furnished
on the chassis. The brackets 112 and 114 in turn are
supported on a heavy channel 116 which is welded pref-
erably with. reenforcing plates 118 to the cross channel
members 90 and 92 parallel to and outwardly of chassis
frame 60 at a level which will prevent interference be-
tween the wheel and the wheel housing 41 throughout
the full travel of the sprmgs

The mid section 84 is further dissected before 1nstalla-
tion ‘in the trailer floor. Specifically, the section is cut
along the reference lines 120. - After  being so cut the
resulting small panel 122 is welded or otherwise rigidly
attached to onme of the central channel cross members
so that the opening 80 projects downwardly therefrom
in alignment with the transmission 74 and the differential
so that it may receive and support a bearing support for
the drive shaft 28.

As shown in Figure 8 the rear chassis section 86 is
installed in much- the same manner as the front chassis
section 82, being welded at its opposite ends to the
heavy rear cross channel members 124 and 126 which
extend transversely of the trailer floor forwardly and
rearwardly, respectively, of the rear wheel housings after
the interfering cross channel members have been cut
away. Again, if necessary the rear spring assembly
may be moved outwardly and. mounted on separate
channel ‘members and installed in a manner similar to
the front wheel assemblies as shown in Figure 9.

With the forward, mid and rear chassis sections-in-
stalled as above described, the power plant is drivingly
connected to the rear driving axle through an elongated
drive shaft 28.

The remainder of the conversion necessary to complete
the vehicle of Figure 1 relates to the installation of con-
trols for the power plant, accessories such as fuel tanks,
the required lighting equipment, windows, doors, and
floors and, if desired, wooden walls and interior parti-
tions. . Since in most cases the interior of the vehicle will
be finished to ‘suit the particular user’s specifications the
installation of a particular interior and floor arrangement
will be accomplished in accordance ‘with well known
practices and need not be further described.

The brake, clutch, steering and other vehicle and power
plant controls may be installed in a number of ways. In
each case the controls are preferably arranged to permit
maximum utilization of existing linkages and mechanisms.

A typical installation of the clutch and brake controls
is shown in Figure 10. The clutch pedal 130 is rigidly
attached to a collar 132 rotatably mounted on a shaft 134
supported at spaced points along its length on a cross
channel member 136 of the trailer floor structure. A
push rod 138 is pivotally secured at its opposite ends re-
spectively to an ear 140 on the collar 132 and an off-set
lug 142 non-rotatably secured to the clutch operating
shaft 144 which is connected to the normal clutch oper-
ator 146. The brake pedal 150 is in similar manner se-
cured to-a second collar 152 rotatably mounted on the
shaft 134. A second push rod 154 is attached at'its oppo-
site ends respectively to a lug 156 integral with.a collar
152 and the operating lever 138 for the master cylinder
160.

The steering column 162 is vertically disposed as shown:
in Figure 1 and as shown in Figure 10 is located between
the clutch ‘and brake pedals forwardly thereof and at-
tached to a frame member 164 of the trailer floor. The
steering. column is attached by conventwnal lmkages to

" the front wheels:

It-is to be particularly noted that the brake and clutch
pedals as-well as the steering column are located at a
point closely adjacent the forward end of the vehicle to
permit the installation: of the driver’s and helper’s seats
at the-opposite sides of  the power plant. This permits
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maximum utilization of the interior of the trailer for load
carrymg ‘puiposes.

The “gear “shift lever ‘170 is.attached to a bracket as-
sembly -£72 suitably supported on the original chassis
structure to permit the usual forward, rearward and lateral
movement of the lever. The gear shift lever is connected
to the transmission 74 by a link 174, the lever arms of the
linkage system being preferably arranged so as to preserve
to original motion of the gear shift lever.

The driver’s compartment is completed by the installa-
tion of an instrument panel and the remaining conirols
such as' accelerator ‘and throttle controls, which may be
arranged in accordance with practices well known in the
art through simple linkages, and by the installation of the
seats-34 and 35 and the hinged cover or housing 36 for
the power plant.

An altéernate ‘method for the conversion of standard
mass “produced. chassis ‘and trailer’ units into an integral
sélf-propelled vehicle is illustrated in Fxgures 13 through
15. This method has particular utility in cases where the
length "of the available standard mass produced trailer
and chassis units are such that the.chassis will provide.the
necessary wheel base without elongation or dissection.

Broadly the method involves the notching or cutting
away of the cross members of the standard trailer body
floor to accommodate the longitudinal frame members of
the. chassis unit and rigidly securing the latter within the
notches or cut away portions of the trailer body. Rein-
forcing plates or gussets may be added where required to
maintain the original strength of the trailer body floor.
By. this method the frame members of the chassis become
an’ integral part of the floor structure of the trailer bedy
while preserving the strength, rigidity and low weight of
the original components.

The standard mass produced trailer body shown in
Figure 12, which is preferably of the same type.as that
shown in Figure 2, includes wall sections 2069 rigidly se-
cured to longitudinally extending rails 202." Also secured
to the rails as by welding are the heavy trailer body floor
cross members 204, 206, 208 and 210. The trailer floor
also includes an additional cross member, not shown,
extending across the trailer floor at the forward side of the
forward wheel housings 211. Fach of these cross mem-
bers is cut away or notched, for example, at areas 212
and 214 (Figures 14 and 15) to permit the insertion. of
the longitudinal frame members 216 and 218 of the stand-
ard mass produced chassis. In the ordinary case the
chassis cross members 229, 222 and 224 do not interfere
with the trailer floor cross members. The main body

cross members, such as 264, which are of relatively deep. :

section are also cut away in their central section as at 226
to-avoid interference with the drive shaft 228.

"As stiown particularly in Figure 14 the channel mem-
ber 216 is securely welded as at 228 to the trailer body
member 218. To provide additional strength in this area
a-heavy- angle iron 230.having an extension 232 fitting
within the open side of channel 216 may be welded to the
cross-member 219 to. replace the metal cut away in the
area: 212. . Additional angle irons.232 and 234 may also
be.'welded to the trailer fioor member 210 opposite the
closed side of the channel 216 .as shown in Figure 14.

Similarly, as shown partlcul'\r]y in Figure 15, a rein-
forclng plate 236 having an'éxiension 238 may be welded
to the trailer floor member 208 to effectively replace the
metal cut away in the area 214. ' Also a second reinforc-
ing member 240 may be welded to the cross member 208
in the same manner as members 232 and 234.

"It has been found in actual practice that the addition of
the reinforcing plates, which are easily and inexpensively
fabricated and installed, effectively preserves the sirength
of the original unit with a negligible weight increase.
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The front wheel axle and sprmg assembly is also or-

dmarlly moved rearwardly some 25" before- the chas31s_

is:installed in the trailer body unit. The front axle is, in

its relocated position, attached either to the chas31s or the -

trailer body depending upon the tread desired as pointed
out in detail above in connection with the description of
Figure 9. '

The. remainder of the conversion of the vehicle shown
in Figures 12 through 15 is completed in exactly the same
manner as the vehicles of Figures 1 through 11.

“Where standard units .of proper size are availal.)le the.
conversion may be effected by the method shown in. Fig-.
ures 12 through 15 at even lower cost than the method

described above in connection with Figures.1 through 11.

From the. foregoing it will be apparent that the present
invention provides for the fabrication, at substantially
reduced cost, of a series of integral self-propelled vehicles
through inexpensive adaptation and modification. of stand-
ard mass produced units primarily designed for other pur-
poses.

The invention herein disclosed may be embodied.in
other specific forms without departing from the spirit
or essential characteristics thereof. For example, it is to
be understood that it is within the scope of the invention

to provide.an integral self-propelled vehicle by dissecting.

the standard mass produced chassis unit for installation
in a body especially designed and manufactured for the
purpose. It is also within the scope.of the invention' to
modify a standard mass produced irailer unit as described
above by the. addition of power plant and wheel assem-
blies which are not derived. from a standard chassis unit,

In each case substantial cost savings may be realized al-
though they may be less than those possible m connec-.

tion with the preferred methods disclosed in detajl above.

The present embodiments are therefor to be considered.
in all respects as. illustrative and not restrictive, the scope-
of the invention being indicated by the appended.claim.

rather than by the foregoing description and.all changes
which come within the meaning and range of equivalency
ot the claim are therefor intended to be embraced therein.

What is.claimed and desired to be secured by United.

States Letters Patent is:

In a method of constructing a self-propelled vehicle.

from a standard mass-produced chassis unit having a
frame supporting front and rear wheels and a power
plant and a standard mass-produced trailer. unit having a
floor including laterally extending frame.members; the
steps of cutting said chassis members between said power

plant and said rear. wheels to form separate front and

rear chassis sections, cutting certain of said members

of the floor of said trailer unit to. form open areas in_
said trailer floor of a size corresponding to said front and.

rear chassis sections, installing said front and rear chassis

sections respectively in said front and rear areas, and.

drivingly connecting said power plant and said rear wheels.
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