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3,051,098
APPARATUS FOR HANDLING FREIGHT
Jack K. Guiridge, Dyer, Ind., assignor to Pullman
Incorporated, a corporation of Delaware
Iiled Nov. 10, 1958, Ser. No. 772,819

19 Claims, (Cl. 165-—368)

in United States patent application, Serial No. 699,759,
filed November 29, 1957, in the names of Jack E. Gut-
ridge and William R. Hummel, for improvements in
tHighway-Railway Transportation System and Apparatus,
there is disclosed a system for handling freight in such
manner that many economies are effected in transporting
the freight in marine, railway and highway travel and
various combinations thereof. Many important aspects
of the present invention are disclosed in said application
Serial No. 659,759, and for that reason, the entire dis-
closure of that application is hereby incorporated by ref-
erence to the extent that it is not inconsistent with the
present disclosure.

in the prior application referred to, one of the impor-
iant concepts disclosed concerns the use of a truck or
semi-trailer chassis which can readily be detached from
the container carrying the freight load, and in one use of
tie system the truck or semi-trailer chassis carrying the
container is backed onto a railway car provided with
lateral supports at approximately the height of the con-
tainer botiom and engageable therewith, and separation
of the container from the truck or semi-trailer chassis is
eifected through the use of an air spring rear suspension,
wiich includes controls for collapsing the air spring to
allow the weight of the container to rest upon the railway
car supports, wherecupon the truck or semi-trailer chassis
can be pulled from beneath the container.

The railway car is equipped with a fifth wheel stand
engageable with a kingpin provided on the semi-trailer
container to lift the front end of the container from the
front supports of the railway car and to carry the front
end of the container load. |

One of the outstanding advantages of the freight trans-

portation system disclosed in said prior application is its
compatibility with various freight tramsportation systems
now in use in this country or being offered for use as a
solution to obtaining greater economies in freight trans-
pertation.
‘The present invention maintains all or substantially all
of the advantages inherent in the freight transportation
system disclosed in said prior application, but provides
a duterent means for loading and supporting a freight
container or a plurality of containers on the railway car,
and with certain advantages.

One such advantage is that in the present invention
the fifth wheel stand on the railway car is dispensed with,
with resulting savings in. cost, except, of course, when a
rallway car presently used in piggyback service is aiready
equipped with a fifth wheel stand.

Further and other objects and advantages include the
following:

The invention lends itself advantageously to gondola-
type cars, and with this type of car great flexibility is
achieved in the number of containers which may be sup-
ported on a single car due to the gonodola sides being
approximately at the height at which the container loads
are tc be supported; the use of air springs in the rear sus-
pension of the truck or semi-trailer is made unnecessary,
because the truck tractor is used to provide the motive
power for effecting separation of the container from
the chassis; it 1s a simple matter to lower the containers
from a few inches to even -greater distances in order to
lower the center of gravity of the containers with respect
to the railway car and to stay within railroad clearance

lines; and the elevatable fifth wheel stand commonly pro-
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vided on the truck tractor may be used advantageously
In transferring the container load to the railway car by
proper manipulation in order to maintain tractive power
on the tractor while the container is being separated from
the chassis.

It should be understood that the separation means
herein disclosed for effecting separation of the container
from the track or semi-trailer is equally useful at loading
platforms, shippers’ docks, warchouse storage areas, etc.,
as well as on railway cars. It should be further under-
stood that, while standard side gonodaola cars are pref-
erable for installing the apparatus of this invention and
in conjunction with its use in the system, other types of
railway cars may be used, as, for example, fatcars.

Further and other objects and advantages of the inven-
tion will be apparent as the disclosure proceeds and the
description is read in conjunction with the accompanying
drawings.

In the drawings:

FIGURE 1 is similar to FIGURE 1 of the above identi-
fied application and illustrates a plurality of railroad
cars or diferent types suitable for use with the system dis-
ciosed in said application together with a railroad car
arranged in accordance with the present invention, a
truck tractor and semi-trailer shown backing into loaded
position;

FIGURE 2 is an exploded perspective view of the rail-
way car of the present invention and the separable semi-
trailer chassis and freight container of the invention de-
scribed 1n said copending application, as modified in ac-
cordance with the principles of my present invention:

FIGURE 3 is an enlareed side elevational view of the
railroad car of FIGURE 2, showing the container applied
thereto for tramsit, with parts broken away:;

FIGURE 4 is an enlarged diagrammatic side elevation-
al view of a portion of one of the container lift devices
provided in accordance with my invention together with
suitable apparatus for actuating same;

FIGURE 35 is a diagrammatic fragmental Cross-sec-
tional view along line 5—5 of FIGURE 3, illustrating the
principal features of a suvitable cushioning device for the
container when mounted on the railroad car;

FIGURE 6 is a fragmental transverse cross-sectional
view of the container and railway car, substantially along
line 6—6 of FIGURE 3;

FIGURE 7 is a view similar to that of FIGURE 6,
but illustrating the other side of the railroad car and
container and showing the container in elevated position;

FIGURE 8 is a fragmental diagrammatic cross-sec-
tional view of a portion of the floor of the container,
taken approximately along line 8—8 of FIGURE 6;

FIGURE 9 is a fragmental view similar to that of
FIGURE 4, but illustrating a modified form of the inven-
tion employing cam elements instead of rocker-type
lifts;

FIGURE 10 is a fragmental cross-sectional view ap-
proximately along line 16—10 of FIGURE 9;

FIGURE 11 is an enlarged elevational view of one of
the retractable support members carried by the container
of the embodiment of FIGURE 9:

FIGURE 12 is a fragmental diagrammatic cross-sec-
tional view approximately along line 12—312 of FIG-
URE 11;

FIGURE 13 is a diagrammatic view similar in nature to
that of FIGURE 3, but illustrating a further modified
form of the invention; and

FIGURE 14 is a diagrammatic fragmental cross-sec-

- tional view approximately along line 1414 of FIG-

70

URE 13.

It should be understood that the specific disclosure
which follows is for the purpose of co; plying with
section 112 of title 35 of the U.S. code, and that the
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appended claims should be construed as broadly as the
prior art will permit consistent with the disclosure herein
made. |
General Description

Referring first to FIGURES 1 and 2, and as described
in said copending application, the shipping yard facilities
provided for placing the system of the said copending
application in operation may include a single track upon
which a number of flatcars or other special cars are
positioned in coupled relation, these cars being generally
designated 30 in FIGURE 1.

At the end of the track is a ramp 32, and interconnect-
ing adjacent cars are retractable sills generally desig-
nated 34.

Each of the cars 30 is essentially a flatcar, so that a
truck or semi-trailer may be moved across its deck; but
the cars may be, in some instances, modified gondola
cars, flatcars with a special type of side frame, or other
special cars particularly suited for their intended usage.
Every car which is to be used for piggyback service is
provided with a fifth wheel stand generally designated 36
and this is used to support the fifth wheel pin of the semi-
trailer.

Conventional practice is for the truck tractor with its
semi-trailer to back up the ramp 32, and from car to
car over the sills 34 to the last car in the series, where-
upon the truck tractor is disconnected in the usuval man-
ner, allowing the front of the semi-trailer to rest upon its
landing wheels 38, after which the truck tractor is driven
off the cars, and the front of the semi-trailer is picked
up by the fifth wheel stand 36 to support the front end
of the trailer during travel of the railway car.

In order to make the cars 30 alternatively usable with
the novel system of said copending application, retract-
able shelves or load supports are provided at the rear of
each car on opposite sides thereof, these being generally
designated 49. Similar refractable supports 4Z are pro-
vided near the front end of the cars, and both front and
rear supports 42 and 40, when in their retracted positions
(of FIGURE 1), permit piggyback operation in a con-
ventional manner.

The preferred special type of semi-trailer used in the
improved system of said application combines a freight
or load container 46 (see FIGURE 2) mounted upon a
special trailer chassis 44. The container body 46 1s a
completely rigid structure, and does not require the trailer
chassis 44 to enable it to be supported at opposite sides
of its rear end and opposite sides of its front end, or
at the center of the front end. The trailer chassis 44 is
preferably supported on its wheeled axies by air springs
48, for reason which will be later explained, though in
alternate arrangements disclosed in said copending appli-
cation, standard mechanical springs may be employed.

The truck tractor for the semi-trailer 44 and 46 just
described is preferably provided with a conventional hy-
draulic mechanism or the like for changing the elevation
of the fifth wheel with respect to the ground, as this is
a considerable convenience in the use of the equipment
in the system of said copending application.

As described in said application, the container 46 may
be provided with U-shaped member 41 into which the
rear end of chassis 44 slides, a recess 43 at the front end
of the container adapted to receive locking pin 45 carried
by chassis 44, and rotatable lock 47 adapted io be posi-
tioned to prevent withdrawal of pin 435. Container 46
also includes blocks 49 that actually contact retractable
brackets 42. |

When the special trailer of said system of said co-
pending application is to be transferred to a railway car,
the trailer is backed onto the cars 30, using the motive
power of the coupled fruck ftractor in exactly the same
manner as in the piggyback system, with the front and
rear supports 42 and 48 of the cars, through which the
unit must pass in reaching the car 39 for loading, being
retracted to permif free transit.

The car 3¢ which is to

4

be loaded has the upper segments 42 of its rear supports

in operative position; that is, in horizontal position (ex-

tending toward each other); and, as the trailer is backed

onto this car, guide members or brackets 31 (see FIG-
5 URE 2) on opposite sides of the rear end of the trailer
container coact with the rear supports 4¢ to center the
rear of the trailer over the car end and place the rear
end of the trailer on these supports. The trailer is moved
back on these supports a sufficient distance so that the
front end of the trailer clears the front supports 42, after
which the upper segments 55 of the front supports 42
are moved to their operative horizontal positions, the lift
mechanism for the fifth wheel plate of the tractor is
raised, and the trailer is moved forward by the tractor
until the front end of the trailer body or container is
located above the front supports 42. The rear suppcris
are of sufficient length longitudinally of the car so that
the forward movement of the trailer over the front sup-
ports 42 will not disengage the rear supports 46 from the
rear end of the trailer. Theresupon, the fifth wheel plate
of the tractor is lowered to permit the trailer body 1o rest
upon the upper segments 55 of front supports 42, and
simultaneously, or subsequently, the air is let out of the
air springs 48 in order to have the rear support 49
support the load of the trailer body. |

The lowering of the fifth wheel plate of the tractor
and the removal of air from the air spring system enables
the trailer chassis 44, after the release of suitable locking
mechanism, to be pulled out from beneath the contamer
46, and the truck and trailer may be driven off the car
and used for other service.

The container 46 is provided with a kingpin 53 that
is properly located with respect to the fifth wheel stand
on the railway car, and the latter is raised info engage-
ment with the kingpin and beyond, so that the front end
of the trailer body is then supported on the fifth wheel
stand rather than upon the front supports 42.

For unloading, a reverse sequence of steps is followed.

FIGURES 1 and 2 illustrate a special car 3¢a, arranged
40 in accordance with the principles of my present invention,

as it may be used in association with the apparatus shown
in FIGURES 1 and 2.
The special car 30a comprises in the illustrated embodi-
ment, an open ended gondola-type car formed with a flat
45 floor or bed 61 and side wall structures 60 that each car-
ry a sliding support 62 cushioned against buff and draft
shocks by cushioning devices 63. The floor or bed 61 and
structures 60 may be formed in any suitable manner con-
sistent with the objects of the invention. Tn the embodi-
5o ments of FIGURES 1-12, the supports 62 each carry a
pair of spaced container lift devices 64 (embodiment of
FIGURES 2-8) or 64a (first embodiment of FIGURES
9--14), each of which includes mechanical advantage lift-
ing means spaced to cooperate with a separate extensible
gy Tigid support member 66 carried by the container 46.

To load the car 30q with a container 46 separably car-
ried by chassis 44 and provided with the support members
66, the chassis 44 (carrying the container with support
members 66 retracted) is backed, for instance, through

go cars 30 onto the left hand end of car 38a, as the car is
Hlustrated in FIGURES 1 and 2, the container then being
positioned so that the support members 66 are somewhat
in front of the individual container lift devices 64 or 64a.
The container support members 66 are then extended so
a5 that they will extend in front of the container lift devices
and over the side wall structures of the car (see FIG-
URES 6and 7) and the container is disconnected from the
chassis to permit separation of the two. Then the backing
action of the trailer tractor is continued to move the
7o Support members 66 against the respective container lift
devices; and employing the motive power of the trailer
tractor, the vehicle is lifted or swung up approximately to
the broken line positions of FIGURE 3. Upstanding
flange 69 of the chassis 44 is made sufficiently high to
75 overlap the front end of the container even when held
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at its maximum height by the container Iift devices, SO
that the backing action of the tractor is transmitted to the
contamer to effect completely the desired elevation of the
container. |

This is effective to lift the container far enough, and
to take enough weight of the container off the chassis to
permit the chassis to be removed from underneath the
container by the tractor trailer, the chassis being moved
away {rom the container in the usual manner. The con-
tainer lift devices 64 and 64a are arranged to hold the
container in elevated position until the tractor trajler 44
has been removed, whereupon the container is lowered
until the support members 66 are supported by the side
wall structures of the car. The container when supported
by the wall structures of the car is substantially lower than
when supported in the normal way by the trailer chassis.

When it is desired to unload the container 46 from car
38a, the container lift devices are actuated to lift the con-
tainer sufficiently high so that a chassis 44 may be moved
underneath it; the container lift devices are then actuated
to lower the container towards chassis d4, the flange 69
of the chassis serving as a stop agaimmst which the con-
tainer abuts for properly locating the container with re-
spect to the chassis. The tractor driver releases the tractor
and chassis brakes on contact between chassis ftange 69
and the front end of the container, which permits a mov-
ing forward of the tractor, chassis and container, but
keeps the container properly associated with the chassis
for application of suitable latching devices (such as those
shown in FIGURE 2) to ready the container and chassis
for highway travel. When the container has been fully
lowered onto the chassis 44, the container support mem-
bers 66 are released from the action of the container lift
devices 64 or 64a, whereupon the forward motive move-
ment of the trailer tractor is employed to withdraw the
container from the railroad car, after support members
66 have been fully retracted and the container latched to
the chassis.

Of course, the chassis 44 is appropriately positioned
with respect to the railroad car container lift devices 64
Or 64a prior to container loading and unloading opera-
tion to allow for the necessary movement of the con-

tainer longitudinally of the car and correct indexing to

insure proper association of the container member 41 with
chassis 44. Parenthetically, it may be mentioned that
container 41 is shown for descriptive purposes only and
may be eliminated in favor of a different type of latching
device, which may be of any conventiona] type, 1f found
to be necessary or desirable. For imstance, suitable pins
(not shown) may be applied between container eyes 59
(see FIGURE 2) and the rear end of the chassis.

It will be immediately apparent that my invention elimi-
nates the need for air springs 48 as well as the fifth wheel
stand 36. Thus, standard mechanical springs may be em-
ployed in the form of chassis 44 that is employed in prac-
ticing my invention. Moreover, the container 18 provided
with a cushioned support on the side wall structures of
the railroad car, which means that it is positioned to pro-
vide maximum overhead clearance and is protected against
buff and draft impacts.

SPECIFIC DESCRIPTION

Referring now to the specific embodiment of FIGURES
3-8, which also illustrate structural features common to
those of the other embodiments, the railroad car sliding
supports 62 each include a pair of sliding channel-shaped
members 70 which are received over the railing structure
72 of the railroad car side wall structure 0. Each chan-
nel member 70 is fixed, as by welding at 73, to housing
74 of the cushioning device 63 that is carried by a sup-
port 62, the housing 74 enclosing a plurality of conven-
tional rubber-like compression pads 76 interposed be-
tween spaced followers 78 which in turn are engaged by
spaced lugs 80 that are fixed to transverse framing mem-
ber 82 of the railroad car side wall structure (the railing
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structure 72 being interrupted to accommodate lugs 80).
The housing 74 at its sides is formed with shoulders &4
that engage the respective followers 78.

The channel members 78 adjacent the opposed ends
thereof in the embodiment of FIGURES 3-8, carry a
pair of spaced depending hanger plates 98 which are pO-
sitioned on either side of the wall structure 60 (see FIG-

“URES 6 and 7). The pairs of plates 98¢ at their lower

ends each carry a pin 92 which pivotally mounts a rocker
arm or lever 94 for pivotal movement between the posi-
tions indicated in FIGURE 3. The illustrated levers 94
each comprise spaced plates 95 received on each side of
the car wall structure and joined at their ends by web 97:
plates 95 are suitably formed to receive the respective
pins 92. The lower ends of the respective pairs of plates
28 ride on, or cam on, wear plates 96 suitably secured to
transverse members 98 of the car side wall structures 63.
The side wall structures may be slotted as at 100 to per-
mit the movement of pins 92 longitudinally of the car
that is provided by the cushioning devices. Pins 92 may
be held in position by suitable cotter pins, nuts or the like
(not shown). |

The arms or levers 94 are each formed with a seat 102
that receives a container support- member 66, plates 96
being suitably notched at their upper ends for this pur-
pose. The levers may be formed with upwardly project-
ing catch extensions 144, comprising extensions of webs
97, to Insure that the container support members 66,
when extended, engage the levers regardless of how high
the container is riding on its chassis 44,

- As indicated in FIGURE 4, the forward arm or lever
94 of each container support 62 is secured to a suitable
power applying device, such as a fluid actuated cylinder
110, that comprises jack means tor raising and lowering
the container, The cylinder 116 is illustrated in the form,
of a single acting hydraulic device, which is pivotally se-
cured to the respective levers 94 as at 112 and to a suitable
pillar or other support 114 that is carried by the respec-
tive supports 62. Also mounted on the respective .sup-
ports 62 is a suitable hydraulic pump 116 which may be
of any suitable design and which supplies hydraulic liquid
to the left hand end of cylinder 110, in the showing of
FIGURE 4, when the valve 118 is in the solid line posi-
tion; when the valve 118 is in the broken line position,
the weight of the container on the arms or levers 04,
when the chassis has been removed, or those handling
the container in removing same by pressing on the levers,
return the hydraulic liquid to the tank 12€ that is associ-
ated with the appropriate pump 116. When the con-
tainer is initially swung up on levers 94, the valve 118 is
positioned in the broken line position so that the pistons
111 of hydraulic cylinders 116 will draw hydraulic liquid
into these devices under the motive power of the trailer
tractor. |

The respective channels 7¢ preferably carry arms or
lever stops 119 of any suitable design to prevent the
respective arms. or levers 94 from being swung (to the
right of FIGURE 3) past a vertical position; preferably,
the stops 119 are disposed so that levers or arms 94 do
not quite reach a vertical position.

As best shown in FIGURE 3, the sliding channels 70
each carry a lug 122 that is positioned in front of the
adjacent lever 94 in its lowermost position. The lugs 122
include rearwardly projecting ends 124 that extend over
the respective container support members 66 when the
container is supported by the side wall structure of the
car. ‘The container 46 when carried by chassis 44 will
ride sufficiently high, or container support members 66
are so positioned with respect to the container, that mem-
bers 66 pass over lugs 122 when the container is applied
to and withdrawn from the car 30a,

As indicated in FIGURES 6-8, the container support
devices 66 each comprise a rigid tubular member 130
formed from wear-resisting suitable materials and secured
to the container at each end thereof along and entirely
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across its bottom portion. The tubular members 1390 pref-
erably respectively replace one of the conventional trans-
versely extending cross bearers 132 of the bottom struc-
ture of the container at each end thereof and are rigidly
secured in place within the floor structure of the com-
tainer to serve the purpose of the cross bearers they re-
place. This may be done in any suitable manner.

The tubular members 138 at each end thereof each re-
ceive a rigid rod-like member 134 formed with a trans-
verse bore 136 and a flanged head 138. The rod-like
members 134 are preferably each approximately equal
to one-half the length of the tubular member 139 i_11
which they are received and in the retracted position their
heads 138 are preferably aligned with the side wall struc-
ture of the container with their inner ends substantially
abutting within the center portion of the respective tubes
120. ‘The heads 138 are flanged to prevent lateral move-
ment when rod-like members 134 engage the container
lift devices. | _
 An appropriate latch bar 148 may be provided to hold
the respective members 134 in extended or retracted po-
sitions, the latches 140 cooperating with periorations 142
and 144 formed in the lower portion of the container.
Resilient supporting plates 148 having approximately the
configurations shown in FIGURES 2 and 6, may be
mounted underneath the perforations 142 to hold the latch
members 140 in latching position, as in the manner indi-
cated in FIGURE 6. Any other suitable latching ar-
rangement for the rods 134 may be employed, as desired
Or necessary. | |

The rods 134 when moved against the levers or arms

94 during the transfer of the container from the chassis
ride above lugs 122 and engage extensions 104 to start

the lever arms pivoting upwardly about pins 92. Further
movement to the right of FIGURE 3, or rearwardly of
the car 30a, brings notches 102 of plates 95 into engage-
ment with the respective rods 134, which starts the lifting
action on the container. The container is moved to the
right of FIGURE 3 sufficiently to raise it from one to
three inches, which ordinarily will take enough of the
container weight off the chassis to permit the latter’s re-
moval. After removal of the chassis, the container is per-
mitted to swing down into engagement with the channels
70 and their lugs 122, hydraulic valve 118 being appro-
priately positioned for these operations to permit the

necessary flow of hydraulic liquid.
When the container is to be removed from the car,

the hydraulic pumps 116 are simultaneously acuated to
swing levers 94 toward the vertical position so that the
container will be positioned at a sufficient height to re-
ceive the chassis 44, After the chassis is positioned under
the container, the container lift devices are actuated as
already described to swing the levers or arms back to the
left of FIGURE 3 to restore the full weight of the con-
tainer to the chassis. Valve 118 is suitably positioned to
permit this movement as well as to permit the levers 94
to be pushed down into engagement with channel 70, by
the container handlers, until the levers are again needed.

In both the application of the container to the car, and
its removal therefrom, the trailer tractor fifth wheel ele-
vating device may be employed to apply a sufiicient up-
wardly directed force on the front end of the container to
give the tractor the traction it needs to accomplish move-
ment of the chassis with respect to the container. This
also applies to the other embodiments of the invention.

In the embodiments of FIGURES 9-12, the channel
members 70 each carry a pair of camx members 150 that
are provided with cam surfaces 152 shaped to provide the
lifting action effected by levers 94. In this embodiment
of the invention, the single acting cylinders 110 are re-
placed by a double acting hydraulic cylinder 154, which
in the case of the forward cam members 139, are pivotal-
ly secured, as at 153, to an appropriate pillar or other
suitable support 156 carried by the respective channels
70. The piston rods 155 of cylinders 134 each carry a

) |
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gripping head 158 formed with a downwardly opening
seat 160 that is proportioned to receive the adjacent end
134g of container support member 66 in its extended posi-
tion. The gripping heads 158 are provided with a cam
surface 162 that is initially engaged by the container
support member 66 as the container is being moved rear-

wardly of the car, or to the right of FIGURE 9, by the

trailer tractor acting on chassis 44. The surface 162 of
each container lift device 64a serves as a catch and a
cam for engaging the supports 66 of the container and
camming the raspective heads 258 upwardly to drop them
about said supports ¢ as the container is moved rear-
wardly of the car. By the time the supports 66 of the
container engage against upwardly exiending lugs 164
of the respective cam devices 150, the gripping heads 158
are positioned with respect to the container support mem-
ber 66 approximately as shown in FIGURE 9.
Preferably, the cam members 156 on their inner sur-
faces carry a flange or shelf 166 (see FIGURE 10) on
which the respective heads 158 ride and which have the
configuration of the cam surface 152 so that the gripping
head 158 of each cam lift device 64a will ride along
the same path of movement that is defined by the respec-
tive cam surfaces 152, when it is not received about a
rod 134a. -
- The hydraulic cylinders 154 may be operated and con-
trolled by an appropriate pump 179, which is merely il-
lustrative of the usual equipment accompanying hy-
draulic mechanisms of this type, and may supply hy-
draulic liquid to the cylinders through appropriate appa-
ratus such as four-way control valve 171 and suifable

conduiting interconnecting the respective pumps and
cylinders. Of course, the cylinders on both sides of the

car may be actuated by a single pump and valve 171
where appropriate conduiting and apparatus is provided
for this; this applies to all illustrated and contemplated
forms of the invention.

In the embodiment of FIGURES 9-12, the container
supports 66 preferably include the modified rod-like mem-
bers 134a (see FIGURES 11 and 12) which include the
flanged roiling member 18¢ journalled on appropriate
core structure 182 by an appropriate form of bearing unit

- which may include spaced rollers or anti-friction elements
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184, Core structures 162 otherwise correspond to mem-
ers 134 of FIGURE 3-38. ..

When a chassis 44 carrying a container provided with
rods 134q is moved, with the rods 134a extended, by a
frailer tractor toward cam surfaces 152, roller members
189 engage and move up surfaces 152 to lift the container
upwardly; of course, valves 171 are first positioned 1o per-
mit the necessary hydraulic liquid flow to and from cylin-
der 154. By the time the roller members 180 engage lugs
164, the containers have been raised sufficiently to per-

mit the chassis to be removed from under the container.

Also, the heads 158, which may have been initially, but
not necessarily, moved to approximately the full line po-
sition of FIGURE 9, will have dropped down about rods
134a engaging same (heads 158 should be positioned so
that their surfaces 162 will be engaged by container sup-
ports 66 regardless of how high the container is riding on
its chassis). The chassis is then removed, the control-
ling valve 171 of hydraulic mechanism 17@ being posi-
tioned to prohibit hydraulic low, which holds piston rods

155 against withdrawal from their cylinders and restrains

the containers from being drawn down surfaces 152 of

the cams by any friction occurring between the chassis
and the container.

rolling down the cam surfaces 152 and permit further
lowering in a conirolled manner, until they rest on the
channels 70. |
When the container 1s to be removed from the car, the
hydraulic mechanisms 3170 are actuated to roll the rods

134a up surfaces 152 to the solid line position of FIG-

URE 9. The chassis is then backed under the container,

After removal of the chassis, the hy-
draulic pump 1s actuated to start the roller members 180

. WS
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and the pump 170 actuated to lower the container onto
the chassis and against chassis flange 62. When the chas-
sis has been fully lowered, the heads 158 are lifted from
rods 134a, whereupon the chassis may be moved for-
wardly and off the car, carrying the container.

In the embodiment of FIGURES 13 and 14, the chan-
nel members 70a are made relatively long and each car-
ries a set of container lift devices 64 and cam members
159 and 156a. The cam members of each set marked
150a are preferably arranged for adjustment longitudinal-
ly of the respective channel members 704 in the manner
indicated in FIGURE 14, which illustrates = spring
pressed detent 198, carried by the channel $92 to which
the cam member 1568« is secured, which may be received
in one of a plurality of holes 184 formed along the length
of the channel member 794. This arrangement pErimits
the handling of containers 46 of varicus lengths by the
same car.

As illustrated best in FIGURE 2, the railroad car 384
may include a guard rail 24€ on each side thereof to serve
as a guide for the tractor and trailer chassis wheels. The
guard rails 209 may be secured to appropriate sti Tening
components 202 that extend between the side wall struc-
tures and fioor of the car. |

In the embodiment of FIGURE 9, the container Iift
device includes the double acting cylinder 154 so that
the container when elevated for removal from a chassis
may be pushed to start it moving downwardly (after the
chassis is removed) and then lower it in a controlled man-
ner. The container may be locked in lowered or any
other position by merely closing off the hydraulic circuit-
ing by the appropriate controlling valve. 1: will be noted
that the axial center of seat 168 is below the axis of
piston rod 168, which insures that a downward holding
component -of force is applied to each container support
66 so long as hydraulic liquid is acting on the piston of
the cylinder 154, |

The railroad car illustrated is of the drop end gondola

type, and this is preferred, as its end posts are designed -

for heavy loads and may be adapted for use in accord-
ance with my invention by removing the hinged ends.
However, other types of railroad cars having appropriate
side wall or side railing structures will be satisfactory.

In a specific embodiment of the invention, containers &
feet wide, 8 feet three inches high and 35 feet long are
arranged to be carried on a car such as that herein de-
scribed. With these dimensions, the top of the container
stands at approximately 16 feet above the track rails
when the container rests on its chassis 44. The container
lift devices lift or move the container upwardly with re-
spect to the chassis only from one to three inches, as is
necessary to take sufficient weight off the chassis springs
to permit removal of the chassis. When the container
rests on the side rail structures of the railroad car, its
top 1s approximately 15 feet 3 inches above the track
rails, the container lift devices raising and lowering the
container between its positions of maximum and mini-
mum height. A container of these dimensions when
loaded will weigh approximately 16,000 pounds and the
individual container lift devices will carry approximately
15,000 pounds each. The container lift devices may ‘be
arranged to accommeodate containers of lengths from 17
to 40 feet, depernding on the length of the railroad car
employed and how many containers are to be carried by
the car.

ADVANTAGES OF INVENTION

My invention has a number of important advantages.
For instance, the cushioning devices 63 provide a cush-
ioning action on loading of the container as well as dur-
ing transportation thereof. The illustrated device 63,
which is merely illustrative of numerous types of specific
cushioning devices that could be employed, will provide
a cushioning action of about eight inches in either direc-
tion, but a cushioned movement on the order of thirty
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10
inches is contemplated by appropriately designing the
cushioning device.

The container supports being cushioned, the positions
of the respective container lift devices longitudinally of
the car may be varied at will. Moreover, the frictional
engagement of the sliding channels of the container sup-
ports with the side rails of the car materially increases
the capacity of the cushioning effect provided by devices
63 or their equivalents.

Hoisting equipment of an expensive type is rendered
unnecessary because of the use of the motive power of
the trailer tractor and the short lift that is required to
move the containers beween the necessary lowered and
elevated positions.

The container in its mounted position on the car is
refatively low in spite of the fact that it rides above the
car ioor a considerable amount. The top of a container
of the above specified dimensions will ride well below the
top of a semi-trailer carried piggyback fashion.

The container 1ift devices need only be strong enough
to raise and lower a fully loaded container, as during
transit the lift devices are unloaded. |

The foregoing description and the drawings are ojven
merely to explain and illustrate my invention and the
invention is not to be limited thereto except insofar as the
appended claims are so limited, since those skilled in the
art who have my disclosure before them will be able to
make modifications and variations therein without de-
parting from the scope of the invention.

I claim:

1. Apparatus for transporting freight comprising a rail-
road car formed with upstanding side wall structures, a
container support movably mounted on each side wall
structure, cushioning means interposed between each
container support and the side wall structure on which it
is carried, a container adapted to be mounted between
and carried by said supports, said container carrying
laterally extensible rigid support members on either side
thereof engageable with said supports, respectively, a
chassis adapted to be separably connected to said con-
tainer, said supports each including means for raising
and lowering the container with respect to said chassis,
and means for backing said chassis onto the car and for
drawing the chassis away therefrom, whereby, said chassis
with the container carried thereby may be backed onto
the car, szid container may be lifted upwardly to take a
substantial portion of the weight of the container off the
chassis to permit removal of the chassis, and after re-
moval of the chassis the container may be lowered to a
fransporting position of minimum height.

2. Apparatus for transporting freight comprising a rail-
rcad car formed with upstanding side rail structures, a
container support slidably mounted on each side rail
structure, cushioning means interposed between each con-
tainer support and the side rail structure on which it is
carried, a container adapted to be mounted between
and carried by said supports, said container carrying
laterally extensible rigid support members on either side
thereof engageable with said supports, respectively, a
chassis adapted to be separably connected to said con-
tainer, said supports each including means for raising
and lowering the container with respect to said car when
said container is engaged with said chassis, the last men-
tioned means including leverage means rendered effective
on movement of the container in one direction longi-
tudinally of the car to raise same with respect to the
chassis, and to lower same on movement in the opposite
direction, and means for backing said chassis onio the
car and for drawing the chassis away therefrom, whereby,
said chassis with the container carried thereby may be
backed onto the car, said container may be lifted with
respect to the car to lift a substantial portion of its
weight from the chassis during the backing movement
thereof to permit separation of the two for removal of the
chassis, and after removal of the chassis the container
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may be lowered to a transporting position of mininm
height.

3. Apparatus for iransporting freight comprising a
railroad car formed with upstanding side rail structures,
o container support slidably mounted on each side rail
structure, cushioning means interposed between each
container support and the side rail structure on which it
is mounted, a container adapted to be mounted between
and carried by said supports, said container carrying
laterally extensible rigid support members on either side
thereof engageable with said supports, means for locking
said support members in extended position, said supports
each including a lever secured at one end thercof to the
support for pivotal movement about an axis that extends
generally tramsversely of the car and 18 positioned sub-
stantially below the top of the raiiing struciure, means
for moving said levers between a substantially vertical
position and an inclined position in which the levers
extending generally in the direction from which the
container is to be loaded onto the car, each of said levers
being formed with a seat on the other end thercof to
receive the respective rigid support members of said
container, a chassis adapted to be separably connected
to said container, and means for backing said chassis
onto the car and for drawing the chassis away from the
car, whercby, said chassis with the container carried
thereby may be backed onto the car by bringing said
rigid members, when extended, into engagement with the
respective lever seats, and on further backing said levers
are rocked toward their vertical positions to lift a sub-
stantial portion of the weight of said container from
said chassis to permit withdrawal of the chassis, where-
upon the said means for moving said levers may be
actuated to lower said support members onio the re-
spective supports. |

4. Apparatus for fransporting freight comprising a
railroad car formed with upstanding side rail structures,
an elongate container support slidably mounted on each
side rail structure, cushioning means interposed between
each container support and the side rail structure on
which it is mounted, a container adapted to be mounted
between and carried by said supports, said container
carrying a pair of laterally extensible rigid support mem-
bers on each side thereof engageable with said supports,
means for locking said support members in extending
position, said supports each including a pair of upwardly
extending levers each secured thereto adjacent one end
thereof for pivotal movement about an axis that extends
generally transversely of the car and is positioned sub-
stantially below the top of the railing structure, said
levers of each suppport being spaced for engagement
with the pair of support members to be carried by the
support, power means for moving said levers between
a substantially vertical position and an inclined position
in which the levers extend generally in the direction
from which the container is to be loaded onto the car,
each of said levers being formed with a seat on the other
end thereof to receive the respective rigid support mems-
bers of said container, a chassis adapted to be separably
connected to said container, said seats in the lower posi-
tions of said levers being substantially horizontally aligned
with said support members of said container when said
container rests on said chassis and means for backing
said chassis onto the car and for drawing the chassis
away from the car, whereby, said chassis with the con-
tainer carried thereby may be backed onto the car to
bring said rigid members, when extended Into engage-
ment with the respective lever seats, and omn further
backing, said levers are rocked toward their vertical
positions to lift a substantial portion of the weight of
said container from said chassis to permit withdrawal
of the chassis, whereupon the said means for moving
said levers may be actuated to lower said support mem-
bers onto the respective supports.

5. The apparatus set forth in claim 4 wherein said
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elongate -supports each carry a lug positioned adjacent
the respective lever seats when in their lowered positions,
said Iugs being formed to at least partially overlie the
respective container rigid support members when said
members rest on said supports. -

6. The apparatus set forth in claim 4 wherein said
evers each include extension means on their upper ends
for catching said rigid members of said container as
the latter is moved onto the car with said rigid members
extended.

7. The appartus set forth in claim 4 wherein said
power means comprises a fluid actuated cylinder carried
by each of said supports, said cylinders being connected
between the respective supports and one of the levers
carried thereby. '

8. The apparatus set forth in claim 4 wherein said
one ends of said levers are pivoted between spaced plates
fixed to and depending from the respective supports, said
plates at their lower ends riding on horizontally disposed
wear plates. |

9, The apparatus set forth in claim 4 including guide
rail means mounted along each side rail structure on the
inside of the car to serve as a chassis wheel guide.

10. Apparatus for transporting freight comprising a
railroad car formed with upstanding side rail structures,
an elongated container support slidably mounted on each
side rail stiructure, cushioning means interposed between
each container support and the side rail structure on
which it is mounted, a container adapted to be mounted
between and carried by said supports, said container
carrying a pair of laterally extensible rigid support mem-
bers on each side thereof engageable with said supports,
means for locking said support members in extended
position, said supports each including a pair of cam sur-
faces inclining upwardly in a direction away from the
end of the car from which the container is to be loaded
onto the car and removed therefrom, said cam surfaces
of each support being spaced for engagement with the
pair of support members of said container to be carried
by it, power means engageable with said container for
drawing said support members of said container, when
the latter rest on said supports, longitudinally of said
cam surfaces to raise and lower the container, said cam
surfaces each terminating in an upstanding stop Ilug

. portion at their upper ends, a chassis adapted to be

separably connected to said container, the lower portions
of said cam surfaces being substantially horizontally
aligned with said support members of said container
when said container rests on said chassis, and means for
backing said chassis onto the car and for drawing the
chassis away from the car, whereby, said chassis with
the container carried thereby may be backed onto the
car to bring said rigid members, when extended, into
engagement with said cam surfaces, respectively, and on
further backing, said rigid members ride up said cam
surfaces to lift a substantial portion of the weight of said
container from said chassis to permit withdrawal of the
chassis from under the container, whereupon the said
power means may be actuated to lower said support
members down said cam surfaces onto the respective
supports.

11. The apparatus set forth in claim 10 wherein said
power means comprises fluid operated cylinder means
carried by each of said supports, said cylinder means of
each support being mounted adjacent the cam surface
of each support nearest said end of said car and being
secured to the respective supports rearwardly of said
nearest cam surface, with respect to the backing move-
ment of said chassis in moving said container support
members against said cam surface, said cylinder means
of each support including means for engaging the con-

tainer support member that engages said nearest cam

surfaces, whereby said cylinder means may be operated

to draw said support members longitudinally of said

»s cam surfaces to raise and lower said container.
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12. The apparatus set forth in claim 10 wherein said
support members are each formed with a flanged out-
wardly projecting end and include roller bearing means
for engagement with the respective cam surfaces.

13. The apparatus set forth in claim 11 wherein the
means for engaging the respective container support
members that each cylinder means carries comprises a
head member formed with a seat for receiving the sup-
port member, said seat of each head member opening
downwardly, said head member each including a down-
wardly facing cam surface forwardly of its seat against
which the respective container support members engage
to guide the seats of the respective head members onto
the respective container support members, and shelf
means asscciated with each of said cam surfaces for
guiding the respective head members along a path of
movement that is parallel to the respective cam surfaces.

14. The apparatus set forth in claim 10 wherein said
supports each carry a plurality of pairs of said cam
surfaces, with one of said cam surfaces of each pair being
mounted for adjusiment longitudinally of the respective
supports, saild pairs of cam surfaces being positioned for
cooperation with additional containers provided with said
support members, said power means comprising separate
means carried by each support for drawing said support
members of each container longitudinally of the respec-
tive cam surfaces.

15. Apparatus for handling freight comprising a con-
tainer, said container carrying spaced laterally extensible
support members on either side thereof, a railroad car
formed with upstanding side rail structures on either side
thereof, container supports carried by said car on said
side rail structures, said container supports correspond-
ing in number and Jocation longitudinally of the car to
the number and location of the respective container sup-
port members on the respective sides of the container,
said support members when extended being proportioned
to engage said supports, respectively, a chassis, means
for separably connecting said chassis to said container,
and means for moving said chassis ontoc the car from
one end thereof and for drawing the chassis away there-
from, said supports each comprising mechanical advan-
tage means acting between the car and said support
members, when said support members of said container
when carried by said chassis are brought into engage-
ment with the respective supports under the motive ac-
tion of said chassis moving means, for sufficiently rais-
ing the container with respect to said chassis through
said support members, to permit said chassis to be with-
drawn from under the container by said moving means,
said mechanical advantage means each comprising a cam
member secured to the respective rail structures and de-
fining an wupwardly facing cam surface inclining up-
wardly in a direction away from the end of the car from
which the container is to be moved onto said car by
said chassis moving means, with said supports, said con-
tainer and said chassis being proportioned so that the
lower portions of said cam surfaces are substantially
horizontally aligned with said support members of said
container when the said container rests on said chassis,
and jack means carried by the car and operably asso-
ciated with said supports for raising and lowering the
container with respect to the car through said mechani-
cal advantage means after the chassis has been removed
from under the container, said jack means comprising a
jack device secured to each side rail structure adjacent
one of said cam members thereof and including an ex-
tensible and retractable member including a head portion
formed with a seat for receiving the container support
member that is to cooperate with said one cam member
of the respective side rail structures, and power means
for extending and retracting said retractable jack means.

16. In a railroad car for transporting freight containers
of the type provided with spaced laterally extensible and
retractable support members on either side thereof and
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adapted to be separably connected to a highway vehicle
chassis, with the car including a bed provided with side
wall structures proportioned to project above the bed to
a height short of that corresponding to the height that
the retractable support members ride above the ground
when the container is carried by the chassis, the improve-
ment wherein forward and rearward container support
devices are carried by said car on said side wall _struc-
tures, on either side of the car, said support devices cor-
responding in number and spaced relation longitudinally
of the car to the number and spaced relation of the re-
spective container support members on the container, said
support devices being positioned with respect to the
tops of satd respective side wall structures to be engaged
by the container support members, when the chassis car-
rying the container has been driven onto said bed and
positioned with its support members disposed adjacent to
and extended into alignment with said respective support
aevices and the chassis is moved to move the container
and its support members in a direction toward the sup-
port devices, said support devices comprising mechanical
advantage means operatively responsive to further move-
ment of the chassis and container in said direction for
sufficiently raising the container through the support
members 10 permit the chassis to be withdrawn from
under the container, and operatively responsive to move-
ment of the container relative to the car in the opposite
direction for lowering the container from such raised
position, and jack means secured to either side of the
car for moving the container longitudinally of the car
in said opposite direction to lower same through the
action of said mechanical advantage means as required
to support the container support members on the respec-
tive side rail structures after the chassis has been re-
moved from under the container, and for moving the con-
tainer in the first mentioned direction to raise the con-
tainer through the action of said mechanical advantage
means for positioning a like chassis under the container.

17. Apparatus for handling freight comprising a con-
tainer, said container carrying spaced laterally extensi-
ble and retractable support members on either side there-
of, a chassis, means for separably connecting said chassis
to said container, a railroad car including a bed provided
with upstanding side wall structures proportioned to
project above the bed to a height short of that correspond-
ing to the height that the retractable support members
ride above the ground when the container is carried by
the chassis, means for moving said chassis onto the car
from one end thereof and for drawing the chassis away
therefrom, forward and rearward container support de-
vices carried by said car on said side wall structures on
either side of the car, said support devices correspond-
ing in number and spaced relation longitudinally of the
car to the number and spaced relation of the respective
container support members on the container, said sup-
port devices being positioned with respect to the tops
of said respective side wall structures to be engaged by
the container support members, when said chassis car-
rying the container has been driven onto said bed and
positioned with its support members disposed adjacent

- to and extended into alignment with said respective sup-
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port devices longitudinally of the car and the chassis is
moved to move the container and its support members
in a direction toward the support devices, said support
devices comprising mechanical advantage means opera-
tively responsive to further movement of the chassis and
container in said direction, under the motive action of
sald chassis moving means, for sufficiently raising the
container through the support members to permit the
chassis to be withdrawn from under the container, and
operatively responsive to movement of the container
relative to the car in the opposite direction, under the
motive action of said chassis moving means, for lower-
ing the container from such raised position, and jack
means operatively secured to the car for moving the
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container longitudinally of the car in said opposite di-
rection to lower came through the action of said me-
chanical advantage means as required to support the
container support members on the respective side wall
structures after the chassis has been removed from under
the container, and for moving the container in the first
mentioned direction to raise the container through the
action of said mechanical advantage means for position-
ing a like chassis under the container.

18. The apparatus set forth in claim 17 wherein said
mechanical advantage means each comprise a lever se-
cured adjacent one end thereof to the car for pivotal
movement about an axis that extends generally frans-
versely of said car and is positioned below the tops of the
respective sidewall structures, stop means for limiting
the pivotal movement of the respective levers between
a substantially vertical position and an inclined position
in which the respective levers extend generally in the
direction from which the container is to be moved onto
said car by said chassis moving means, each of said
levers being formed with a seat on the other end thereof
to receive the respective container support members on
movement of the container in said first mentioned direc-
tion when said support members are in their extended
positions, and wherein said jack means comprises a jack
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device secured between the car and one of said levers
on either side of the car. |

19. The apparatus set forth in claim 17 wherein said
container support members adjacent the respective ends
of the container comprises a tube secured to the container
adjacent each end thereof and extending the width of the

container, and a rod slidably mounted in each end of the

tube, said rods being formed with outwardly projecting
heads, and means for locking said rods in extended and

retracted positions, said tubes each forming and replac-

ing a crossbearer of said container.
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