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6. Caims. (C. 187-9) 

This invention relates to a lifting and transporting 
truck adapted to be manually operated and propelled and 
which can be easily assembled and disassembled. 

There are many instances where it is advantageous to 
be able to lift heavy items mechanically without resort 
ing to expensive or complicated lift equipment. This s 
particularly so in connection with certain types of dupli 
cating machines and the like which, during office installa." 
tion, are to be raised above floor level and shifted on to 
a supporting table. To do this manually requires undue 
exertion, and severe damage can occur should the ma 
chine be dropped. Installations of this kind are usually 
made by an authorized distributor or sales agent, and the 
duplicating machine is usually transported over short 
distances to the office of the purchaser by a small vehicle 
of the pick-up type. 

It would be advantageous, in view of the foregoing, 
to enable such installations to be facilitated and con 
ducted with safety by a lift truck of light-weight nature 
and inexpensive construction, and which can be shipped 
in knocked-down, space-saving condition by the distribul 
tor or agent along with the machine and assembled at 
the job site to aid in installation as aforesaid; and so to 
do is the primary object of the present invention. 

It is another object of this invention to construct a 
lifting and transport truck or vehicle in such a way that 
the same can be readily assembled from and disassembled 
to a knocked-down condition in which all component 
parts of the vehicle can be stored and stacked flat to 
thereby afford a compact arrangement of minimum bulk 
that can be easily stored and transported. Thus, one 
form of the lifting and transport truck of the present 
invention can be disassembled to a knocked-down condi 
tion and easily placed in the trunk of an automobile, or 
in an out-of-way position in a pick-up vehicle, and there 
by moved between different job sites, such as between 
different office buildings or different warehouses, or the 
like, as the occasion arises. Thus, maximum utilization 
of the lifting and transport apparatus of the present in 
vention can be achieved by reason of the portability af 
forded by the manner in which the same is constructed. 

While the nature of the present invention has been in 
troduced by way of a concrete instance of utility, it will 
be recognized that there are numerous similar instances 
involving warehouse materials handling, shop jobs, and 
SO. O. 

In accordance with the present invention a lifting and 
transport truck comprises a pair of side frame mem 
bers which are preferably of a tubular construction and 
a right triangular overall configuration. Each of the side 
frame members mounts a pair of caster units in tandem 
alignment on the undersides of the side frame members. 
In the assembled condition the side frame members are 
connected together by a lower frame assembly extending 
between the lower portions of the side frame members 
and by an upper frame member connecting the upper 
ends of the side frame members to thereby afford a 
rigidly braced frame construction. The lift apparatus 
also comprises load-lifting mechanism which includes a 
track assembly supported on the lower frame assembly. 
The track assembly comprises a pair of vertically extend 
ing track members and upper and lower crosspieces con 
necting the respective upper and lower ends of the track 
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members. A fork plate is mounted for vertical move 
ment along the track members by rollers engaged with 
opposite surfaces of the track members, and lifting forks 
are removably mounted on the fork plate. Addition 
ally, a ball-screw arrangement is incorporated with the 
track assembly so that the fork plate and the item to be 
picked up and transported can be readily elevated with 
a minimum of effort. And to incorporate the foregoing 
structural features in a novel lifting and transport truck 
is yet another object of this invention. 

Other and further objects of the present invention will 
be apparent from the following description and claims 
and are illustrated in the accompanying drawings which, 
by Way of illustration, show a preferred embodiment of 
the present invention and the principles thereof and what 
are now considered to be the best mode for applying 
these principles. Other embodiments of the invention 
embodying the same or equivalent principles may be used 
and structural changes may be made as desired by those 
skilled in the art without departing from the present 
invention and the purview of the appended claims. 

In the drawings: 
FIG. 1 is an exploded perspective view illustrating the 

Separate component parts and the manner in which such 
parts are assembled in a lifting and transport vehicle 
constructed in accordance with one embodiment of the 
present invention; 

FIG. 2 is a perspective view from the rear of the lift 
ing and transport vehicle illustrated in FIG. 1, showing 
the vehicle in its assembled condition; FIG. 3 is a fragmentary perspective view showing 
details of the elevating mechanism of the vehicle illus. 
trated in FIG. 2; 

FIG. 4 is an enlarged fragmentary detail view of a 
portion of frame connecting structure of the vehicle illus 
trated in FIGS. 1 and 2; 

FIG. 5 is a detail view taken in the direction of the 
arrows 5-5 in FIG. 4; and 

FIG. 6 is a perspective view of the vehicle illustrated 
in FIGS. 1 and 2, but showing the elevating mechanism, 
including the elevatable forkplate, mounted in a posi 
tion reversed from that illustrated in FIG. 2. 

In FIGS. 1 and 2 a lifting and transport truck or vehicle 
constructed in accordance with one embodiment of the 
present invention is indicated generally by the reference 
numeral 21. As noted hereinabove the component parts 
of the vehicle 21 are shown in exploded relation to one 
another in the perspective view of FIG. 1. The vehicle 
21 comprises a pair of side frame members 22 and 23, 
each of which is of a triangular overall configuration. 
Also, each of the side frame members 22 and 23 is 
preferably of a tubular construction so as to obtain a 
imaximum of rigidity with a minimum of Weight and 
bulk. Thus, a side frame member 22 comprises a ver 
tically extending tubular member 24 and a horizontally 
extending tubular member 26. The members 24 and 26 
are joined together at their adjacent ends as by welding 
so as to define Substantially a right angle therebetween. 
The other ends of the members 24 and 26 are inter 
connected by a tubular member 27 which forms the hy 
potenuse of the triangular configuration of the side frame 
member 22. Additionally, a reinforcing member 28 is 
preferably extended from the connected ends of the mem 
bers 24 and 26 to the mid-portion of the member 27 to 
impart additional rigidity to the side frame member. A 
pair of caster units 29 and 31, including wheels 32 and 
33, are mounted on the underside of the side frame mem 
ber 22. The caster units are aligned in tandem with the 
caster unit 3 Supported within the end of the tubular 
member 24 and the caster unit 29 supported within a 
sleeve piece 34 attached to the forward end of the side 
frame member 22. 
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The side frame member 23 is generally similar to the 
side frame member 22 described and includes a verti 
cally extending tubular member 36, a horizontally ex 
tending lower tubular member 37, and a third tubular 
member 39 interconnecting the upper and forward ends 
of the members 36 and 37. The side frame member 23 
likewise includes a reinforcing piece 41 as well as a pair of 
tandem aligned caster units 42 and 43 which include re 
spective wheels 44 and 46. 
The side frame members 22 and 23 are adapted to be 

associated with additional frame means in the form of a 
lower cross brace or frame assembly 47 and an upper 
cross brace or frame member 48. The lower frame as 
Sembly 47 includes a pair of parallel and horizontally 
extending pieces 48' and 49 connected together at their 
opposite ends by vertically extending angle pieces 51 
and 52. The pieces 48' and 49 are preferably extruded 
members of a hollow box-like construction in section so 
as to keep the weight of the vehicle 21 at a minimum. A 
pair of flat strips 53 are preferably extended between 
the pieces 48' and 49 at spaced intervals to add addi 
tional reinforcement for the frame assembly 47. Also, 
inclined struts 54 are joined to the upwardly extending 
portions of the angle pieces 51 and 52 and the upper sur 
face of the piece 48' to brace the upwardly extending 
portions of the angle pieces 51 and 52. 
The top frame member 48 comprises a pair of spaced 

apart and horizontally extending pieces 56 and 57 inter 
connected at their adjacent ends by connecting strips 58 
and 59. The pieces 56 and 57 may also preferably be 
of an extruded and hollow construction. 
The side frame members 22 and 23 are adapted to be 

connected to the lower frame assembly 47 and the upper 
frame member 48 in a rapid and quite simple manner, 
but in a manner Such that a quite rigid structure is never 
theless obtained. The means for connecting the lower 
frame assembly 47 and the side frame members include 
flanges 61 and 62 which are integrally attached to the 
respective tubular members 24 and 36 of the side frame 
members 22 and 23. Also, the angle strips 51 and 52. 
of the lower frame assembly 47 include projecting flanges 
51A and 52A which are complementary to and are adapt 
ed to be engaged with the mating flanges 61 and 62. 
The respective flanges 61 and 62 are formed with open 
ings 63 and 64 of a keyhole shape in the upper and lower 
end portions thereof, while the flanges 52A and 51A are 
formed with circular openings 66 and 67. 
As best illustrated in FIGS. 4 and 5, fastening means, 

which include a bolt 71 having a head portion 71H, a 
wing nut 72, and a spacer sleeve or washer 73, are 
adapted to be associated with the flanges of the side frame 
members and the lower frame assembly to maintain such 
flanges in clamped engagement with one another. Thus, 
as illustrated in FIGS. 4 and 5, the shank of a bolt 71 
extends through an opening 66 of the flanges 5A with the 
head 71H of the bolt spaced from the rearward surface 
of the flange. The enlarged portion of the keyhole open 
ing 64 of the flange 62 of the lower frame assembly can 
be readily passed over the head 71H of the bolt and the 
bolt and flange 51A moved downwardly with respect to 
the flange 62 until the under surface of the bolt head en 
gages the rearward surface of the flange 62 in the area 
adjacent the reduced diameter portion of the keyhole 
opening. Subsequently, the wing nut 72 is turned down 
to clamp the respective flanges of the side frame mem 
ber and the lower frame member together, whereupon 
the two frame components are securely connected to 
one another. 

Connecting structure for connecting the upper ends 
of the side frame members 22 and 23 with the upper 
frame member 48 in a simple and rapid manner is also 
incorporated in the vehicle 21 of the present invention. 
While, as will be described in greater detail hereinbelow, 
the upper frame member 48 is not connected to the side 
frame members 22 and 23 until after a load-elevating 
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4. 
mechanism, indicated generally by the reference numeral 
81 in FIG. 2, has been mounted on the lower frame as 
sembly 47, it may be noted at this time that such con 
necting means include upwardly projecting flanges 73 and 
74 at the upper ends of the side frame members 22 and 
23. The flanges 73 and 74 are formed with respective 
slots 73S and 74S in their upper edges, and such slots 
are adapted to receive studs 76 and 77 which project 
from the end pieces 58 and 59 of the upper frame member 
48. Wing nuts 78 are threaded on the outer ends of 
the studs 76 and 77 for clamping the flanges 73 and 74 
to the respective end pieces 58 and 59 of the upper frame 
member 48. 
The lifting and transport apparatus of the present in 

vention includes a lifting mechanism 81 which is adapted 
to be supported on the lower frame assembly 47, as noted 
generally hereinabove. The lifting mechanism 81 is, like 
the other component parts of the vehicle 21, free of pro 
jecting parts which would hinder compact stacking and 
storage of the component parts of the vehicle 21 in the 
disassembled condition. As illustrated in FIG. 1, the 
lifting mechanism 81 comprises three main parts-a track 
assembly 82, a load-carrying lift plate 83 which is ver 
tically movable along the track assembly 82, and a ball 
screw mechanism 84 (see FIG. 2) for moving the plate 
83 along the track assembly 82. 
The track assembly 82 comprises a pair of vertically 

extending track members in the form of upright bars 86 
and 87 joined at their lower and upper ends by croSS 
pieces 88 and 89. The track members 86 and 87 are 
preferably angle pieces as illustrated. The track assembly 
82 also includes a support member 91 which is best illus 
trated in FIG. 3. The support member 91 extends be 
tween and is connected to the track members 86 and 87 
adjacent the lower ends thereof, and gussets as 92 are 
preferably utilized as illustrated in FIG. 3 for bracing 
the support member on the track members. The Support 
member 91 is in the form of an angle bar and hence in 
cludes a depending flange 91F so as to afford a saddle 
for supporting the lifting mechanism 81 from the upper 
cross piece 48 of the frame assembly 47. Thus, it will 
be apparent that the lifting mechanism 81 is assembled 
with the frame assembly 47 merely by positioning the 
support member 91 on the cross piece 48. 

It is desirable that the lifting mechanism 81 be pre 
vented from shifting laterally on the frame assembly 47 
during operation of the vehicle 21, and for this purpose 
aligning means, which include a pin 93, are incorporated 
in the frame assembly 47 so as to project upwardly from 
the upper surface of the cross piece 48. The Support 
member 91 is formed with an opening adapted to receive 
the projecting portion of the pin 93 so that in the assem 
bled condition, as illustrated in FIG. 3, the lifting mech 
anism 81 is maintained in a predetermined position with 
respect to the side frame members 22 and 23. 

In like manner the cross piece 89 of the track assembly 
32 is preferably provided with spaced openings 94 (see 
FIG. 1) which are adapted to receive corresponding and 
downwardly projecting pins (not illustrated) incorporated 
in the upper frame member 48. 
The plate 83 includes rollers which are engaged with 

opposite surfaces of the track members 86 and 87 to 
enable the plate 83 to move vertically along the track 
members 86 and 87 with a minimum of friction. Thus, 
as best illustrated in FIG. 3, a strip 96 is attached to the 
rear surface of the plate 83 in alignment with each of 
the track members 86 and 87, and a roller 97 is journalled 
for rotation on a shaft 98 supported by the strip 96. A 
portion of the track member 86 is partially broken away 
in FIG, 3 to illustrate this construction. Rollers 99 en 
gage the surfaces of the track members 86 and 87 opposite 
that engaged by the rollers 97, and the rollers 99 are car 
ried by support strips 101 attached to the plate 83 ad 
jacent the upper edge thereof. 

Lifting forks 102 are removably mounted on the plate 



3,085,656 
5 

83, and for this purpose brackets 102 and 103 are formed 
on the rearward surface of the plate 83. Thus, the ver 
tically extending leg of each fork 102 is insertable through 
the brackets 03 and 102 and a pin 104 is thereafter in 
Serted through a suitable opening formed in the upper end 
of the fork and above the bracket 102 to retain the fork 
in the assembled position illustrated in FIGS. 2 and 3. 
It will be recognized that from the construction thus 
far described the result of placing a load on the forks 
102 will be to engage the rollers 97 and 99 with the track 
members 86 and 87. Thus, any tendency of the load to 
tilt or cant the fork plate 93 is resisted by the spaced dis 
position of the rollers 97 and 99. 

With continued reference to FIGS. 2 and 3 it is seen 
that the rear surface of the fork plate 83 includes a pro 
jecting flange 106 which affords a mount for a nut 107 
of the ball-screw mechanism 84. The nut 107 is rigidly 
attached to the flange 106, which in turn is preferably 
reinforced by braces 108. 
The ball-screw mechanism 84 also includes a vertically 

extending and externally threaded lead screw 109 which is 
Supported at its lower end on the cross piece 88 of the 
track assembly 82 (see FIG. 1). At its upper end por 
tion the screw 109 is supported against sideways move 
ment by a U-shaped bracket 111 attached to the under 
side of the cross piece 89 of the track assembly 82. The 
bracket 11 is additionally connected to the rail mem 
bers 86 and 87 by a pair of diagonal braces 112. The 
uppermost end of the screw 09 is formed with a hex 
head 113. A crank 114 (see FIG. 1) includes a handle 
4-H and a socket 114S which fits on the hexhead 13. 

Thus, to elevate or lower the fork plate 83 and the load 
carried thereon, the screw 109 is rotated in the desired 
direction by the crank 114. Inasmuch as the ball-screw 
mechanism 84 and the rollers 97 and 99 present a mini 
mum of friction, only a small amount of effort is required 
to elevate relatively heavy loads. 

While the means for elevating the fork plate 83 has 
been illustrated as a manually actuated ball-screw mech 
anism, it will be recognized that the lead screw 109 could 
as Well be power driven, as by an electric motor suitably 
mounted on the track assembly 82. Also other elevating 
apparatus could equally well be used. Thus, by way of 
example, a hydraulically actuated arrangement incorpo 
rating a manually actuated or motor driven pump could 
be used if desired to elevate the fork plate 83. 

In accordance with the present invention, the upper 
surface of the forks 102 are formed with a gripping sur 
face which minimizes any tendency of the load to slide 
or shift on the forks. Such a gripping surface is afforded 
by beads of weldment W distributed along the upper sur 
faces of the fork 102 as shown in the enlarged detail in 
FIG. 3. Such beads of weldment are disposed on the 
forks 102 by drawing a welding rod along the length of 
the forks 02 in several successive passes and at a rate 
of travel which is insufficient to enable a conventional or 
continuous weld deposit to be formed. 
The method of assembly and mode of operation of the 

lifting and transport vehicle 21 as set out in detail here 
inabove will now be briefly summarized. The side frame 
members 22 and 23 are first of all connected to the lower 
frame assembly 47 by the fastening bolts associated with 
the respective flanges 6 and 62 of the side frame mem 
bers and the flanges 5A and 52A of the lower frame 
assembly. Next the lifting mechanism 81 is mounted on 
the lower frame assembly 47 by the saddle arrangement 
afforded by the support member 9. Subsequently, the 
upper frame member 48 is connected to the side frame 
members 22 and 23, and the forks 102 are mounted on 
the fork plate 83. This is the assembled condition of the 
vehicle 21 as illustrated in FIG. 2, and the vehicle 21 
can be rolled up to the object to be lifted and transported, 
and the lifting mechanism 31 suitably manipulated by the 
crank 114. 

Should it be desired to use the vehicle 21 at some 
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6 
remote location, the vehicle can be knocked down in a 
simple and rapid manner in a sequence opposite that de 
scribed immediately above. Thereafter, the component 
parts of the vehicle 21 can be stacked together in a com 
pact manner in an automotive trunk or pick-up vehicle 
to facilitate transportation of the vehicle 21 between dif 
ferent job sites. 
Normally it will be desirable to assemble the vehicle 

2 in the manner illustrated in FIGS. 1 and 2. However, 
in some instances it may be desirable to utilize the vehi 
cle 21 to transport bulky or out-sized items. For exam 
ple, it may be desired to transport a group of pipes or 
other long objects with the vehicle 21. In such a case, 
the lifting mechanism 81 can be assembled in a position 
reversed from that illustrated in FGS. 1 and 2 so that 
the fork plate 83 and forks 102 face to the rear. This is 
the disposition illustrated in FIG. 6 and enables free ver 
tical movement of the fork plate and forks and load car 
ried thereby without any obstruction by the side frame 
members 22 and 23. Such mounting of the lifting mecha 
nism is simply accomplished merely by reversing the 
manner in which the supported member 99 is saddled on 
the cross piece 48 of the lower frame assembly 47. With 
such a disposition of fork plate and forks, as illustrated in 
FIG. 6, ballast, such as bags 121 are added to the vehicle 
21 to counteract any tendency toward unbalance caused 
by reason of the off-center disposition of the load with 
respect to the wheels. It will be recognized that the 
opensided tubular construction utilized in the frame mem 
bers 22 and 23 facilitate the use of boards or the like for 
supporting such ballast. 

Thus, while I have illustrated and described the pre 
ferred embodiment of my invention, it is to be understood 
that this is capable of variation and modification, and I 
?therefore do not wish to be limited to the precise details 
set forth, but desire to avail myself of such changes and 
alterations as fall within the purview of the following 
claims. 

I claim: 
1. A lightweight lifting and transport vehicle adapta 

ble for ready assembly from and disassembly to a 
knocked-down condition in which all component parts of 
the vehicle can be stored and stacked flat to afford a 
compact arrangement of minimum bulk, whereby move 
ment of the lifting and transport vehicle between job sites 
is facilitated, said lifting and transport vehicle compris 
ing: a pair of spaced substantially flat and separate side 
frame members of substantially identical construction and 
each inclusive of a flange and wheels; wholly separate 
frame members of substantially flat form extending be 
tween and separating said side frame members; connect 
ing means secured to the ends of the frame means for 
attaching opposite ends of said frame means detachably 
to the flanges of said side frame members; and elevating 
means for lifting a load, said elevating means including 
vertically extending track members included as a part of 
a substantially flat vertical frame member removably 
supported as a separate member on said frame means, a 
wholly separate plate member removably associated with 
said elevating means and having rollers engaged with 
opposite surfaces of said track members and movable 
vertically therealong, generally L-shaped lifting members 
including vertically extending leg portions removably se 
cured in spaced relation to said plate member, said lifting 
members including horizontal leg portions projecting for 
wardly from said plate member, and means for moving 
said plate member vertically along said track members to 
lift and position a load carried on said lifting members. 

2. A lifting and transport vehicle adaptable for ready 
assembly from and disassembly to a knocked-down con 
dition in which all component parts of the vehicle can be 
stored and stacked flat to afford a compact arrangement 
of minimum bulk, whereby movement of the lifting and 
transport vehicle between job sites is facilitated, said 
lifting and transport vehicle comprising: a pair of spaced 
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wholly separate and substantially flat side frame mem 
bers of substantially identical tubular construction and 
including wheel means mounted on the undersides there 
of; each of said frame members including an attaching 
element rigidly secured thereto; frame means extending 
tetween said side frame members and comprising a lower 

frame assembly having attaching elements rigidly secured 
thereto and adapted to be detachably interconnected with 
the first-named attaching elements of said side frame 
members, and an upper frame member adapted to be 
detachably connected to upper ends of said side frame 
members to thereby afford a rigidly braced structure; said 
lower and upper frame member each being separately con 
structed and substantially flat; and elevating means for 
lifting a load, said elevating means including vertically 
extending track members rigidly supported on said frame 
means in a readily detachable relationship, a substantial 
ly flat separate plate member detachably supported on 
said elevating means and having rollers engaged with op 
posite surfaces of said track members and movable ver 
tically therealong, brackets rigidly supported at opposite 
sides of said plate member, lifting members mounted on 
and projecting from said plate member, said lifting mem 
bers being substantially L-shaped to include vertical por 
tions adapted to be detachably secured in said brackets 
and horizontal portions adapted to support a load, and 
means for moving said plate member vertically along said 
track members to lift and position a load carried on said 
lifting members. 

3. A lifting and transport vehicle as defined in claim 2 
wherein said track assembly includes a Support member 
in the form of an angle strip extending between said 
track members at the lower end portions thereof, said 
angle strip including a downwardly projecting flange 
whereby said support member is adapted to be saddled 
on a corresponding portion of said lower frame assembly 
to support the elevating means on the lower frame as 
sembly. 

4. A lifting and transport vehicle as defined in claim 2 
including aligning means comprising complementary 
formed pin and locating holes in said track assembly 
and lower frame assembly and upper frame member for 
retaining said track assembly in a fixed position between 
said side frame members. 

5. A lifting and transport vehicle adaptable for ready 
assembly from and disassembly to a knock-down condi 
tion in which all component parts of the vehicle can be 
stored and stacked flat to afford a compact arrangement 
of minimum bulk, whereby movement of the lifting and 
transport vehicle between job sites is facilitated, said 
lifting and transport vehicle comprising: a pair of sepa 
rate substantially flat side frame members of substantially 
identical triangular configuration having wheel means 
mounted on the undersides thereof; separately constructed 
substantially flat frame means extending between and 
separating said side frame members; connecting means 
for attaching opposite ends of said frame means to said 
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8 
side frame members and including interfitted flange ele 
ments on the frame means and on the side frame mem 
bers, means detachably joining said interfitted flange ele 
ments; a top cross brace having ends detachably joined 
to the upper ends of said side frame members; and elevat 
ing means for lifting a load, said elevating means includ 
ing a separable substantially fiat track assembly compris 
ing vertically extending track members joined at their 
upper and lower end portions by cross pieces, said track 
assembly including an angle element detachably saddled 
on said frame means whereby the track assembly is 
Supported on said frame means, the upper cross piece 
of said track assembly being detachably secured to said 
top crCSS brace, a plate member having rollers engaged 
with opposite surfaces of said track members and mov 
able vertically therealong, lifting members mounted on 
and projecting from said plate member, and means for 
moving said plate member vertically along said track 
members to lift and position a load carried on said lifting 
members comprising a screw member mounted for ro 
tation at opposite ends on said cross pieces and effective 
in a nut on said plate member to elevate and lower said 
plate member by such rotation. 

6. A vehicle of the kind described comprising a pair 
of side frame members of substantially identical construc 
tion and each having end attaching elements, a lower cross 
brace member having end attaching elements configured to 
interfit with attaching elements on said side frame mem 
bers, means detachably joining said attaching elements 
of the side frame members to the attaching elements of 
the lower cross brace member, a top cross brace having 
ends interfitted with and detachably joined to the upper 
ends of said side frame members, a track assembly in 
clusive of parallel bars rigidly joined in spaced relation, 
an angle member on the track assembly freely saddled 
on the lower cross brace member whereby the latter sup 
ports the track assembly, a lift plate including rollers 
guided on said track bars for reciprocal movement there 
along, means to move said plate member relative to said 
track bars, and a pair of lift forks of generally right 
angle construction having leg portions detachably fitted 
and retained in sockets formed on said plate. 
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