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United States Patent Office 3,146,903 
Patented Sept. 1, 1964 

3,146,903 
STRADDELE TRUCK A GUDED LIFTNG 

FRAME FOR HANDLENG CONTAENERS 
Elmer G. Bjorkind, Battle Creek, Mich., assignor to 
Clark Equipment Coapany, a corporation of Michigan 

Filed June 6, 1960, Ser. No. 34,327 
7 Claims. (C. 214-394) 

This invention relates to a straddle carrier type ma 
terial handling vehicle, and more patricularly to such a 
vehicle having a vertically open bay in which large vans, 
containers and the like can be elevated to a substantial 
height. 
With the advent of large van and container handling 

System concepts, sometimes referred to as "containeriza 
tion' in the industry, came the need for specialized ve 
hicles adapted to efficiently handle and transport van sized 
containers between major freight transport facilities such 
as railroads, overland trucks, cargo airplanes, and marine 
freighters. An important invention relating to one such 
System concept is disclosed in co-pending application 
Serial No. 577,118, filed April 9, 1956, now Patent No. 
3,014,604, in the name of Jack E. Loomis (common as 
signee). 
The present invention concerns such a specialized ve 

hicle for use in containerization systems which is capable 
of straddling a van sized container, aligning a lifting 
frame with a container and engaging same at the upper 
surface thereof, and then lifting the container to an ele 
vation at which it can be deposited on the top of another 
such container which may be located on a railroad flatcar, 
for example. The vehicle of the present invention is ca 
pable of, for example, engaging, lifting and transporting 
such a container from any car in a train of railroad flat 
cars supporting such containers in a single tier by driving 
the vehicle in straddling relation to the train until the 
vehicle is located over a selected one of such containers, 
and then engaging and lifting the container until it can be 
transported by the vehicle back over the tops of the other 
containers in the train. The invention provides actuating 
means associated with a container lifting frame both for 
lifting the frame from minimum to maximum elevation 
in a plane continuously parallel to the supporting surface 
of the vehicle and for moving the lifting frame variously 
sideways or in a yawing motion to minimize the prob 
lem of aligning the lifting frame with portions of a con 
tainer which is engageable thereby. 

It is therefore an object of the invention to provide a 
generally improved material handling vehicle for use in 
transporting van containers and the like. 

Another object of the invention is to provide in ve 
hicles of the type specified improved means for actuating 
vertically a lifting frame in a horizontal plane. 

It is another object of the invention to provide a lift 
ing frame construction in vehicles of the type specified 
which is selectively movable in a horizontal plane both in 
yaw and sideways in order to align the frame with objects 
to be engaged. 
A further object of the invention is to provide an im 

proved straddle type carrier vehicle capable of stacking 
van containers upon platforms and the like in double 
tiers, and having a lifting frame construction engageable 
with the upper portion of such van containers for trans 
porting same within the bay of the carrier. 
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Now, in order to acquaint those skilled in the art with 

the manner of constructing and using material handling 
vehicles in accordance with the principles of my present 
invention, I shall describe in connection with the accom 
panying drawings a preferred embodiment of my present 
invention. 

In the drawings: 
FIGURE 1 is a view in perspective of the vehicle of the 

present invention; 
FIGURE 2 is an end view of the vehicle of FIGURE 1 

which illustrates an operation wherein the vehicle is in 
engagement with a second tier container; 
FIGURE 3 illustrates somewhat schematically a plan 

view of the vehicle; 
FIGURE 4 is a partial view in section taken intermedi 

ate the lifting arches and the lifting frame of the vehicle 
and showing the lifting frame in plan view; 
FIGURE 5 is a schematized view in perspective illus 

trating the lifting chain and sprocket assembly as asso 
ciated with the lifting frame at one end of the vehicle; and 
FIGURE 6 is a detail view in sectional perspective 

taken through one of the lifting upright members and illus 
trating a portion of one of the four lifting uprights which 
are mounted in the bay of the vehicle. 

Referring now in detail to the drawings, a van carrier 
is illustrated generally at numeral 10 having an open bay 
formed between a pair of longitudinally extending paral 
lel side frame constructions 12 and 4 secured together 
at the rearward ends by a transverse frame construction 
16 from which is suitably supported a rearwardly extend 
ing platform 18 having support rods 20 connecting each 
side thereof to side frame constructions 2 and 14. An 
operator's station 22 and engine and transmission com 
partment 24 is located upon the platform, the power train 
components being drivably connected to a differential 
drive mechanism 26 which is suitably connected to a pair 
of steering-driving wheels 28 by shaft members 30 and 
chain and sprocket mechanism connecting the shaft mem 
bers with wheels 28 and having cover guards 32 asso 
ciated therewith. Additional pairs of dirigible wheels 34 
and 36 are resiliently mounted upon opposite side frame 
constructions 12 and 14 in close tandem relationship. 
The steering radius of the carrier vehicle is relatively small 
inasmuch as all six wheels thereof are made simul 
taneously steerable; however, since the steering mecha 
nism does not comprise a part of the present invention, it 
has not been illustrated in the drawings. 
Mounted in opposite end portions of the side frame 

constructions 2 and 14 are pairs of elongated cylinder 
and piston hydraulic motor assemblies 38 and 40 which 
extend downwardly into openings formed in the respective 
side frame constructions and include pairs of piston rods 
42 and 44, respectively, which are connected to the op 
posite ends of a pair of transversely extending and longi 
tudinally spaced lifting arch members 46 and 48. Each 
arch member comprises a pair of longitudinally spaced 
opposed channel beams 50 and 52 connected to the respec 
tive piston rod ends by pin members 54 and supported for 
elevating movement with the hoist motors 38 or 40 by a 
pair of upright I-shaped beam members 56 or 58 nested 
transversely inwardly adjacent the respective pairs of hoist 
motors. Pairs of I-beams 56 and 58 are located in op 
posed and facing pairs of channel members 60 and 62 
which are secured at the web portions thereof to pairs of 
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inwardly facing channel sections 64 and 66 formed in the 
inner sides of side frame constructions 2 and 4, as 
illustrated. A plurality of vertically spaced pairs of 
rollers 68 and 70 are connected inwardly of pairs of chan 
nel members 60 and 62, respectively, for engaging and 
guiding the pairs of vertically movable I-beam members 
56 and 58. The I-beam members are maintained in 
proper position transverse of the vehicle by means of 
fiange portions 72 of each channel portion 64 and 66, 
said flange portions engaging in sliding relation a pair of 
end members 74 which extend lengthwise of each I-beam 
(FIGURE 6). 
A lifting frame is shown generally at numeral 80; it is 

nested within the open bay of the vehicle and supported 
at opposite end portions by motion equalizing chain and 
sprocket mechanism, to be described below, for vertical 
movement with the lifting arches 46 and 48 at a 2:1 
movement ratio and in a plane substantially parallel at all 
times to the supporting surface of the vehicle. The lifting 
frame comprises a pair of laterally spaced longitudinally 
extending members 82 secured together at the opposite 
ends by transverse members 84 and having transverse and 
diagonally extending strengthening members 86 and 88 
associated with opposite end portions, and a pair of later 
ally spaced channel members 90 connecting the center 
portions of members 84 and 86 at each end of the lifting 
frame. Members 82 and 90 have aligned rectangular 
openings 92 and 94 formed therein at each end portion 
of the lifting frame for receiving guide members 96 which 
extends transversely through each end portion of the lift 
ing frame, opposite ends of the guide members 96 being 
supported by pairs of rollers 98 for guided movement in 
inwardly facing channel portions of pairs of I-beams 56 
and 58. 

In each corner portion of the lifting frame 80 is located 
a coupler latch housing 100. A downwardly extending 
coupler latch assembly 102 is pivotably mounted in each 
housing and includes an anchor shaped lifting dog 104 
which is pivotable with the latch assembly in a direction 
transverse of the lifting frame to engage in locking rela 
tion recessed top corner castings 105 of a van container 
107 (FIGURE 2) for lifting the container by means of 
the lifting frame within the open bay of the carrier vehicle 
when the motor assemblies 38 and 40 are extended. The 
coupler latch and housing assembly per se is not a part of 
the present invention. It is manufactured and sold by 
National Malleable and Steel Castings Co., Cleveland, 
Ohio, Part Nos. 41358 and 41937. 

Lifting frame 80 is suspended from lifting arches 46 
and 48 by means of a pair of chains 106 and 108 extend 
ing transversely of the open bay at each opposite end por 
tion thereof. A pair of transversely spaced double 
sprocket members 110 are supported for rotation between 
each pair of channel members comprising the lifting 
arches 46 and 48 by pin members 12, and a pair of trans 
versely spaced single sprocket members 114 and 115 are 
supported for rotation between the channel members of 
the lifting arches by pin members 116 transversely in 
wardly of the adjacent double sprockets 110. The single 
sprockets of each lifting arch are also located in longitu 
dinally spaced relation in transverse alignment with op 
posite single sprocket portions of the double sprockets 
1i0, as best shown in FIGURES 3 and 5. A pair of sin 
gle sprockets E20 is located by brackets on the upper sur 
face of each lifting frame member 82 in the vertical plane 
of the single sprocket 114 or 115 which is immediately 
above it. Each chain 06 is secured by an anchor mem 
ber 24 to the outer surface of the web portion of one of 
fixed upright channel members 60 and 62 in the side 
frame 14, from which each chain 106 extends up and over 
the forwardly located element of the nearest double 
sprocket 110, thence downwardly around the nearest lift 
ing frame sprocket 20, over single sprocket 114 and the 
forwardly located element of the other double sprocket 
10, and finally downwardly to be secured at the opposite 
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4. 
end to anchor member 126 which is secured to the outer 
surface of the web portion of each of the other pair of 
fixed upright channel members 60 and 62. Chains 108 
are secured at their one ends to anchor members i26 
from which they extend over the rearwardly located ele 
ments of the nearest double sprockets 110, thence down 
wardly around the nearest lifting frame sprockets 20 and 
up and over single sprockets 15 and the rearwardly lo 
cated elements of the other pair of double sprockets 10, 
and finally downwardly to be secured to anchor members 
24. 
Each lifting arch 46 and 48 and the end portion of the 

lifting frame 80 connected therewith by means of chains 
106 and 08 is elevatable in a plane continuously parallel 
to the normally horizontal plane of the vehicle supporting 
surface by means of one of the pairs of hoist motors 38 
or 49 as a result of the sprocket, chain and hoist motor 
construction which insures the same rate of vertical move 
ment as between the pair of piston rods 42 and as be 
tween the pair of piston rods 44. The lifting chains 106 
and 208 of each lifting arch are keyed together by double 
sprockets 0 such that tension in one chain caused by a 
raising of the arch must necessarily produce an equal 
tension in the other chain at all times so that the opposite 
sides 82 of the lifting frame 80 to which each lifting arch 
46 is operatively connected must elevate always at the 
Saile rate. 
A pair of longitudinally extending torque tubes 128 and 

130 extend between the end portions of lifting arches 45 
and 48 and have splined ends which engage splined open 
ings in double sprockets 16 such that vertical movements 
of the arches 46 and 48 are effectively keyed together as 
the pairs of hoist motors 33 and 40 extend or retract. 
The torque tubes function to maintain the lifting arches 
always at the same elevation relative to the vehicle Sup 
porting surface so that the opposite end portions of the 
lifting frame will be elevated and lowered always at the 
same rate and in a horizontal plane, assuming that the 
vehicle supporting surface is horizontal, which is nor 
mally the case. This phase of the operation will be de 
scribed hereinbelow in greater detail. 

Thus, the lifting frame 80 and lifting arches 46 and 48 
will always move together in planes parallel to the sup 
porting floor or surface, normally horizontal, and with the 
lifting frame being actuated at a 2:1 movement ratio rela 
tive to the lifting arches as will be apparent. Vertical 
movement of both the lifting frame and arches is effected 
with minimum frictional resistance in view of the utiliza 
tion of roller mountings as between the upright I-beams of 
the lifting arches relative to the fixed channel portions 60 
and 62 of the side frame constructions, and the transverse 
guide members 96 of the lifting frame. 

Normally the lifting frame is symmetrically located 
within the open bay of the carrier, as illustrated in solid 
lines in FIGURES 3 and 4, in which position it may be 
lowered by the lifting arches to a position of locking en 
gagement by means of dogs i04 with the upper corner 
portions of a container 106 when the open bay of the 
carrier is symmetrically aligned with the container to be 
engaged. However, it frequently occurs that the carrier 
is not properly aligned in respect of the van container for 
engagement therewith, and my lifting frame construction 
provides hydraulic double-acting cylinder-piston actuators 
34 and 136 extending transversely of one side in each 

end portion of the lifting frame and having the cylinder 
bases pivotally secured to the respective transverse guide 
members 96 and the piston rods thereof secured to longi 
tudinal members 98. Cylinder motors 434 and 136 are 
adapted to be independently or simultaneously actuated 
in either direction by control valve means, not shown, lo 
cated in the operator's compartment 22 and suitably con 
nected to a junction block 135 on frame 4 from which 
a plurality of hose members 37 extend over sheaves 139 
on tube 136 and thence extend to connectors, not shown, 
on each of cylinder motors 134 and 136. Thus, the lift 
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ing frame 80 may be actuated in a horizontal plane by the 
cylinder motors 134 and 136 in either direction trans 
verse of the vehicle, as when the cylinder motors are ex 
tended or retracted simultaneously; actuated sideways 
from one end only, as when cylinder motor 134 is actu 
ated in either direction and cylinder motor 136 is not 
actuated; and swung in a yawing motion from opposite 
ends of the lifting frame, as when cylinder motors 134 and 
136 are actuated simultaneously in opposite directions. 
The latter motion is illustrated by the chained line loca 
tion of the lifting frame illustrated in FIGURE 4. 
Openings 92 and 94 in the longitudinal members of the 
lifting frame are sufficiently large to permit such move 
ments of the frame relative to the transverse guide mem 
bers 96. 

In addition, pairs of springs 138 and 148 extend longi 
tudinally and centrally of the lifting frame between the 
channel members comprising frame members 98, said 
springs being in compression and extending between oppo 
site sides of center elements 142, which are secured to 
transverse guide members 96, and transverse plate men 
bers 144 of frame members 90. Pairs of springs i38 
and 143 are adapted to provide a cushioning of the lift 
ing frane and load in a direction longitudinal of the 
vehicle during maneuvering, starting and braking oper 
ations. The springs therefore function to minimize 
longitudinal movement of the lifting frame 80 relative to 
transverse guide members 96 in order to minimize or 
eliminate collisions between the lifting frame and trans 
verse guide members during operation of the vehicle, 

In operation, the operator may drive the vehicle for 
wardly toward a container to be engaged with the lifting 
frame 80 elevated in the lifting arches so as to clear the 
upper surface of the container. The invention as illus 
trated in the disclosed embodiment is capable of engag 
ing at ground level by means of lifting frame 80 a van 
container of predetermined dimensions by means of lock 
ing dogs 64, elevating the container to carrying position 
within the open bay of the vehicle, and transporting 
same to a desired location for deposit either at ground 
level or on top of a loading dock, railroad flatcar or flat 
bed trailer, or on top of a first tier van container which 
may be located upon the ground, a loading dock, a flat 
car or flatbed trailer or other transporting means. 
As indicated above, position control cylinder motors 

134 and 36 are actuatable to align the lifting frame rela 
tive to the open bay of the vehicle in any one of a plu 
rality of directions for permitting locking engagement 
between dog assemblies 04 and registrable adaptor 
means located adjacent the upper four corners of the 
van container. As also discussed above, the chain and 
sprocket mechanism associated with each lifting arch 46 
and 48 insures that respective pairs of hoists 38 and 40 
will actuate each arch in elevation in a plane which is 
continuously parallel to the supporting surface of the 
vehicle, thereby also insuring like actuation of opposite 
end portions of the lifting frame with which the lifting 
arches are associated. During such lifting movement 
torque tubes 128 and 139 insure equal concurrent vertical 
movement of the lifting arches 46 and 48 whereby to 
coordinate the motors 38 with the motors 40. If, for 
example, a container is more heavily loaded at the for 
ward end of the lifting frame, motors 38 will carry more 
than one-half the load, which will tend to cause motors 
40 to actuate lifting arch 48 and the rear end of the 
lifting frame ahead of lifting arch 46 and the forward 
end of the lifting frame. However, such tendency is 
compensated by the transmission of power in excess of 
that required to actuate motors 40 at the same rate as 
notors 38 through torque tubes 128 and 130 which actu 
ate the sprockets and chains of lifting arch 46 to com 
pensate for the load carried by motors 38 in excess of 
one-half the load of the van container. Thus, irrespec 
tive of unequal loading of the container either at one 
side thereof, at one end thereof, or both, the entire con 
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6 
tainer will be lifted in the open bay of the vehicle by 
the lifting frame in a plane parallel to the vehicle Sup 
porting Surface. 

It will be understood by persons skilled in the art that 
the embodiment disclosed is representative of but a single 
construction and arrangement of parts within the Scope 
of the invention. For instance, the effective length of 
lifting frame 80 may be made adjustable for handling van 
containers of varying lengths merely by making the lock 
ing dog constructions 504 slidably adjustable along side 
members 82 of the frame. The vehicle itself may, of 
course, be dimensioned as desired to handle containers 
of various basic sizes, and the chain and sprocket lifting 
mechanism may be readily arranged, for example, to 
provide a 3:1 lifting ratio between the lifting frame and 
lifting arches in lieu of the 2:1 lifting ratio therebetween 
disclosed in detail herein. Various equivalent compo 
nents and elements of the structure may be readily Sub 
stituted for those of the exemplary embodiment disclosed, 
including rearrangements and modifications which will 
appear to persons skilled in the art, without departing 
from the scope of my invention, as defined in the claims 
appended. 

I claim: 
1. A wheeled vehicle comprising a horizontally extend 

ing U-shaped frame forming an open bay for embracing 
a load to be transported by the vehicle, a pair of trans 
versely spaced hoist motor means mounted upon opposite 
legs of the U-shaped frame in each end portion thereof, 
lifting arch means connecting the motors of each such 
pair of hoist motor means above the U-shaped frame, a 
longitudinally extending lifting frame embraced by the 
U-shaped frame and operatively connected at opposite 
end portions to said pairs of hoist motor means, said 
operative connection including pulley means connected 
to each lifting arch means and to the lifting frame at 
opposite side portions thereof and a pair of longitudinally 
spaced flexible lifting members supporting each end of 
the lifting frame from each respective lifting arch, said 
flexible members reeving about said pulley means and 
anchored at the opposite ends thereof in such a manner 
that upward movement of each pair of hoist motor means 
progresses at the same rate irrespective of unequal load 
ing on the lifting frame. 

2. A wheeled vehicle comprising a horizontally extend 
ing U-shaped frame forming an open bay for embracing 
a load to be transported by the vehicle, transversely 
eXtending lifting arch means mounted for vertical move 
ment in opposite end portions of the U-shaped frame, 
means for actuating the lifting arch means in a vertical 
direction, and longitudinally extending lifting frame 
means embraced by the U-shaped frame suspended below 
the lifting arch means, pulley means connected to each 
lifting arch means and to the lifting frame, a pair of 
flexible members reeving said pulley means for suspend 
ing opposite end portions of the lifting frame from the 
lifting arch means, and longitudinally extending torque 
tube means having a connection with longitudinally 
Spaced pulley means of the pair of lifting arch means for 
causing said pair of lifting arch means to be elevated 
at Substantially the same rate irrespective of eccentric 
loading on the lifting frame. 

3. A wheeled vehicle comprising a horizontally extend 
ing U-shaped frame forming an open bay for embracing 
a load to be transported by the vehicle, lifting arch means 
extending transversely of the frame and mounted in 
opposite leg portions thereof for vertical movement rela 
tive thereto, hoist motor means connected to the lifting 
arch means for actuating same vertically of the vehicle, 
load lifting means located below the lifting arch means 
and embraced by said frame, and reeving means con 
necting the load lifting means to the lifting arch means 
for vertical movement therewith, said reeving means 
comprising first and second transversely spaced double 
wheel means connected to the lifting arch, first and 
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Second transversely spaced single wheel means connected 
to the lifting arch, first and second transversely spaced 
single wheel means connected to the load engaging means 
below said lifting arch wheel means, and first and second 
longitudinally spaced flexible load support members 
Secured at the opposite ends thereof relative to the U 
shaped frame, said first flexible member reeving about 
one wheel element of said first double wheel means and 
then the remote ones of said single wheel means of the 
lifting arch and load engaging means, respectively, and 
one wheel element of the other double wheel means, said 
other flexible member reeving about the other wheel 
element of the first double wheel means and then about 
the adjacent single wheel means of the load engaging 
means and lifting arch means, respectively, and the other 
wheel element of the remote other double wheel means. 

4. Load engaging and hoisting means comprising a pair 
of transversely spaced upright assemblies, a lifting arch 
connecting said upright assemblies, hoist motor means 
connected to the lifting arch for elevating same in the 
upright assemblies, load lifting means located between 
the upright assemblies and operatively connected thereto 
and to the lifting arch for elevation therewith, said op 
erative connection comprising anchor means on each of 
the upright assemblies, double and single transversely 
spaced wheel means connected to each end portion of 
the lifting arch, transversely spaced wheel means con 
nected to the load lifting means, a first flexible memberse 
cured to one anchor means and receiving about one wheel 
element of the adjacent double wheel means, about the 
load lifting wheel means, the adjacent single wheel means 
and one wheel element of the remote double wheel means 
in that order and secured to the other anchor means, and 
a Second flexible member secured to said one anchor 
means and spaced longitudinally of the first flexible mem 
ber and reeving about the other wheel element of the 
adjacent double wheel means, the remote single wheel 
means of the lifting arch, the remote single wheel means 
of the load lifting means and the other wheel element of 
the remote double wheel means in that order and secured 
to said other anchor means. 

5. A load engaging and lifting construction comprising 
a pair of longitudinally spaced and horizontally extending 
inverted U-shaped lifting arch means, hoist motor means 
connected to the lifting arch means for elevating same, 
and a lifting frame extending between the upright mem 
bers of said lifting arch means and operatively connected 
thereto for elevating movement therein upon actuation of 
the motor means, each lifting arch means being con 
nected to the lifting frame by plural reeving wheels and 
flexible members, the reeving wheels associated with each 
lifting arch comprising a pair of transversely spaced 
double wheels, a pair of transversely spaced single wheels 
located transversely inwardly of the double wheels and 
a pair of single wheels connected to the one end of the 
lifting frame beneath the lifting arch means, said flexible 
members comprising first and second longitudinally 
Spaced flexible members Secured at opposite ends to fixed 
portions of each lifting arch means, said first flexible 
member reeving about adjacent double and single wheel 
means and the remote double wheel means, and said 
second flexible member reeving about the adjacent double 
wheel means and the remote single and double wheel 
eaS 

6. A wheeled vehicle comprising a horizontally extend 
ing U-shaped frame forming an open bay for embracing 
a load to be transported by the vehicle, a pair of trans 
versely spaced hoist motor means mounted upon opposite 
legs of the frame in each end portion thereof, lifting arch 
means connecting the motors of each such pair of hoist 
motor means above the frame for elevation therewith, 
each arch means including a pair of transversely spaced 
telescoping upright assemblies located adjacent a pair of 
said hoist motor means, a longitudinally extending lifting 
frame embraced by the U-shaped frame and operatively 
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3 
connected at opposite end portions thereof to said lifting 
arch means for elevating movement within and above the 
U-shaped frame and relative to the lifting arch means, 
Said lifting frame being adapted to engage a van con 
tainer on the top side thereof and elevate same within the 
lifting arch means for deposit atop another such van con 
tainer, the operative connection between the lifting arch 
means and the lifting frame comprising plural reeving 
Wheel means connected to the lifting means and to 
the lifting frame at opposite side portions thereof and 
flexible lifting members reeving about said plural wheel 
means So as to Support each end of the lifting frame from 
each respective lifting arch means. 

7. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair 
of transversely spaced hoist motor means mounted upon 
opposite legs of the U-shaped frame in each end portion 
thereof, lifting arch means connecting the motors of each 
Such pair of hoist motor means above the U-shaped frame 
for elevation with said motor means, and a longitudinally 
extending lifting frame embraced by the U-shaped frame 
and operatively connected at opposite end portions there 
of to Said pairs of hoist motor means, said operative con 
nection including plural pulley means connected to each 
lifting arch means and to the lifting frame at opposite 
side portions thereof and flexible lifting means support 
ing each end of the lifting frame from each respective 
lifting arch by reeving about said plural pulley means 
Such that actuation of the lifting arches by the hoist motor 
imeans causes the lifting frame to be actuated vertically 
at a rate greater than the rate of vertical movement of 
the lifting arch means, said plural pulley means including 
single and double transversely spaced pulley means 
mounted in each end portion of each lifting arch means 
and pulley means mounted on each side portion of the 
lifting frame below each such single and double pulley 
means, and Said flexible means including a pair of longi 
tudinally spaced flexible members associated with each 
lifting arch means and secured at opposite ends thereof 
relative to the U-shaped frame and reeving about said 
single and double pulley means and said lifting frame 
pulley means such that the elements of each such pair of 
flexible means are effectively keyed together so as to 
insure Substantially equal rates of movement of opposite 
end portion of each lifting arch means during elevation 
by the hoist motor means. 

8. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair 
of transversely spaced hoist motor means mounted upon 
opposite legs of the U-shaped frame in each end portion 
thereof, lifting arch means connecting the motors of each 
Such pair of hoist motor means above the U-shaped frame 
for elevation therewith, a longitudinally and horizontally 
extending lifting frame embraced by the U-shaped frame 
and operatively connected at opposite end portions there 
of to said lifting arch means for elevation therewith and 
With Said hoist motor means, pairs of load lifting means 
depending downwardly from opposite end portions of the 
lifting frame, said lifting frame being movable down 
Wardly with the lifting arch into a position atop a con 
tainer to be engaged wherein said lifting means are reg 
istrable in locking relation with upper corner portions of 
the container so that the container may be elevated within 
the U-shaped frame, and motor means operatively con 
nected to opposite end portions of the lifting frame for 
actuating the lifting frame a limited distance in a hori 
Zontal plane transverse of the vehicle. 

9. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair 
of transversely spaced hoist motor means mounted upon 
opposite legs of the U-shaped frame in each end portion 
thereof, lifting arch means connecting the motors of each 
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Such pair of hoist motor means above the U-shaped frame 
for elevation therewith, a longitudinally extending lifting 
frame embraced by the U-shaped frame and operatively 
connected at opposite end portions thereof to said hoist 
motor means for elevation therewith, load lifting means 
depending from portions of the lifting frame, said lifting 
frame being movable downwardly with the lifting arch 
into a position atop a container to be engaged wherein 
said lifting means are registrable in locking relation with 
upper portions of the container so that the container may 
be elevated within the U-shaped frame, transverse guide 
means connected to the lifting frame, upright guide means 
associated with the U-shaped frame for guiding vertical 
movements of the said transverse guide means, and motor 
means operatively connected between the transverse guide 
means and the lifting frame for actuating the lifting frame 
in a transverse plane sideways of the vehicle for aligning 
said lifting means with a container to be engaged thereby. 

10. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair 
of transversely spaced hoist motor means mounted upon 
opposite legs of the U-shaped frame in each end portion 
thereof, lifting arch means connecting the motors of each 
such pair of hoist motor means above the U-shaped frame 
for elevation therewith, a longitudinally extending lifting 
frame embraced by the U-shaped frame and operatively 
connected at opposite end portions thereof to said lifting 
arch means for elevation therewith and with said hoist 
motor means, load lifting means depending from opposite 
end portions of the lifting frame, said lifting frame being 
movable downwardly with the lifting arch into a posi 
tion atop a container to be engaged wherein said lifting 
means are registerable in locking relation with upper por 
tions of the container so that the container may be ele 
Wated within the U-shaped frame, transverse guide means 
connected to the lifting frame, upright guide means asso 
ciated with the U-shaped frame for guiding vertical move 
ments of the said transverse guide means, and longitudi 
nally extending yielding means operatively connected be 
tween the lifting frame and each transverse guide means 
for resisting movement of the lifting frame longitudinally 
of the vehicle. 

11. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair of 
transversely spaced hoist motor means mounted upon op 
posite legs of the U-shaped frame in each end portion 
thereof, transverse lifting arch means connecting the mo 
tors of one such pair of hoist motor means above the U 
shaped frame for elevation therewith, a pair of transverse 
ly spaced upright guide means mounted upon opposite legs 
of the U-shaped frame in one end portion thereof adjacent 
said one pair of hoist motor means and connected to the 
lifting arch means, a longitudinally extending lifting frame 
embraced by the U-shaped frame and suspended from said 
lifting arch means for vertical movement with the lifting 
arch and hoist motor means at a rate greater than the rate 
of vertical movement of the latter means, each said guide 
means including an upright telescoping member connected 
to the lifting arm means and elevatable therewith and 
vertical channel means associated with each telescoping 
guide means and with the adjacent leg of the U-shaped 
frame, and transversely extending guide means connecting 
the lifting frame at said one end portion thereof with said 
transversely spaced pair of telescoping upright members. 

12. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame forming an open bay for em 
bracing a load to be transported by the vehicle, a pair of 
transversely spaced hoist motor means mounted upon op 
posite legs of the frame in each end portion thereof, lifting 
arch means connecting the motors of each such pair of 
hoist motor means above the frame for elevation there 
with, each arch means including a pair of transversely 
spaced telescoping upright assemblies located adjacent a 
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10 
pair of said hoist motor means, a longitudinally extending 
lifting frame embraced by the U-shaped frame and op 
eratively connected at opposite end portions thereof to said 
lifting arch means for elevating movement within and 
above the U-shaped frame and relative to the lifting arch 
means, said lifting frame being adapted to engage a van 
container on the top side thereof and elevate same within 
the lifting arch means for deposit atop another such van 
container, the operative connection between the lifting 
arch means and the lifting frame comprising pulley means 
connected to the lifting arch means and to the lifting 
frame at opposite side portions thereof and flexible lifting 
members reeving about said pulley means so as to support 
each end of the lifting frame from each respective lifting 
arch means, each said upright assembly including vertical 
ly extending channel means formed inwardly of on leg 
member of the U-shaped frame and an upright telescoping 
beam supported in said channel and connected to one end 
of the transverse member of the lifting arch means asso 
ciated therewith, and guide means operatively connected 
to the lifting frame and to said beam of each upright as 
sembly for guiding the lifting frame in elevation relative to 
said upright assemblies. 

13. A wheeled vehicle comprising a horizontally ex 
tending U-shaped frame supported above the vehicle 
wheels and forming an open longitudinal bay having an 
unobstructed vertical pocket for embracing a load to be 
transported by the vehicle, each side of said frame extend 
ing vertically a substantial distance above the wheels, a 
pair of transversely spaced and vertically extensible hoist 
motor means mounted upon opposite legs of the U-shaped 
frame in each end portion thereof and extensible a sub 
stantial distance above the frame, bridge members con 
necting the extensible members of each such pair of trans 
versely spaced hoist motor means above the U-shaped 
frame for elevation therewith, a longitudinally and hori 
Zontaily extending lifting frame embraced by the U-shaped 
frame and operatively connected at opposite end portions 
thereof to said bridge members and said pairs of hoist 
motor means for elevation therewith at a rate greater than 
the rate of elevation of said motor means and bridge 
members, load engaging means depending downwardly 
from portions of the lifting frame, said lifting frame being 
movable downwardly by the pairs of hoist motor means 
into a position atop a container to be engaged wherein 
said load engaging means are registrable in locking rela 
tion with portions of the container so that the container 
may be elevated within and at least partially above the 
top of the U-shaped frame, and motor means operatively 
connected to the lifting frame for actuating the lifting 
frame a limited distance in a horizontal plane transverse 
of the vehicle. 

14. A motorized wheeled vehicle comprising a hori 
Zontally extending U-shaped frame supported above the 
vehicle wheels and forming an open longitudinal bay hav 
ing an unobstructed vertical pocket for embracing a load 
to be transported by the vehicle, each side of said frame 
extending vertically a substantial distance above the 
wheels, a pair of transversely spaced and vertically ex 
tensible hoist motor means mounted upon opposite legs 
of the U-shaped frame in each end portion thereof and 
extensible a substantial distance above the frame, bridge 
Ineans connecting the extensible members of said pair of 
hoist motor means located adjacent the open end portion 
of the U-shaped frame and extending transversely of and 
above the U-shaped frame for elevation with said ex 
tensible members, a longitudinally and horizontally ex 
tending lifting frame embraced by the U-shaped frame 
and operatively connected at opposite end portions there 
of to said pairs of hoist motor means for elevation there 
with at a rate greater than the rate of elevation of said 
motor means and bridge means, load engaging means de 
pending from portions of the lifting frame, said lifting 
frame being movable downwardly by the pairs of hoist 
motor means into a position atop a container to be en 
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gaged wherein said load engaging means are connectible 
in locking relation with portions of the container so that 
the container may be elevated within and at least par 
tially above the top of the U-shaped frame, an elevated 
platform extending outwardly of one end of the U-shaped 
frame, an operator's control station located on said plat 
form, and prime mover means operatively connected to 
a pair of the vehicle wheels for driving said wheels to 
propel the vehicle. 

15. A motorized wheeled vehicle comprising a hori 
Zontally extending U-shaped frame supported above the 
vehicle wheels and forming an open longitudinal bay hav 
ing an unobstructed vertical pocket for embracing a load 
to be transported by the vehicle, each side of said frame 
extending vertically a substantial distance above the 
wheels, a pair of transversely spaced and vertically ex 
tensible hoist motor means mounted upon opposite legs 
of the U-shaped frame in each end portion thereof and 
extensible a substantial distance above the frame, bridge 
means connecting the extensible members of said pair of 
hoist motor means located adjacent the open end portion 
of the U-shaped frame and extending transversely of and 
above the U-shaped frame for elevation with said ex 
tensible members, a longitudinally and horizontally ex 
tending lifting frame embraced by the U-shaped frame 
and operatively connected at opposite end portions thereof 
to said pairs of hoist motor means for elevation therewith 
at a rate greater than the rate of elevation of said motor 
means and bridge means, load engaging means depending 
from portions of the lifting frame, said lifting frame being 
movable downwardly by the pairs of hoist motor means 
into a position atop a container to be engaged wherein 
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said load engaging means are connectible in locking rela 
tion with portions of the container so that the container 
may be elevated within and at least partially above the 
top of the U-shaped frame, and transverse guide means 
connected to the lifting frame and connected at its op 
posite ends for guided movement in the opposite sides of 
the U-shaped frame, said lifting frame being thereby pre 
Vented from excessive movement in a horizontal plane. 

16. A vehicle as claimed in claim 15 wherein motor 
means is connected to said lifting frame for actuating the 
latter in a yawing motion relative to the transverse guide 

CalS. 

17. A vehicle as claimed in claim 15 wherein longi 
tudinally extending yielding means is operatively con 
nected between the lifting frame and the transverse guide 
means for resisting movement of the lifting frame longi 
tudinally of the vehicle. 
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