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The present invention relates to material handling 
apparatus, especially industrial trucks, and the load 
engaging elements thereof. 
The principal object of the present invention is the 

provision of a new and improved material handling 
apparatus, particularly an industrial truck, having spaced 
load-engaging clamp members supported for movement 
toward and away from each other and so constructed 
and arranged that the apparatus is capable of efficiently 
handling a load comprised of a single item or a stacked 
load of paper bundles, boxes, or similar crushable loads, 
even though the individual items, or the stacking thereof 
are not entirely uniform. 
Another object of the present invention is the provision 

of a new and improved industrial truck or similar mate 
rial handling apparatus, having load-engaging elements 
which are relatively movable toward and away from each 
other and are particularly adapted to engage the side 
of a crushable load, such as paper boxes or paper bundles, 
arranged in a stack, even though the individual items 
or the stack itself are not exactly uniform, the load 
engaging elements also being adapted to handle a load 
comprised of a single item such as a relatively large roll 
of paper and at least one of the elements having a load 
engaging face of relatively soft material which provides 
good frictional contact between the load and the load 
engaging element. 
A further object of the present invention is to provide 

a material handling apparatus including a load-engaging 
element having a face for engaging the load which is 
comprised of a plurality of sections arranged one above 
the other and each supported for limited self-aligning 
movement about an axis intermediate their ends. 
The invention resides in certain constructions and 

combinations and arrangements of parts, and further 
objects and advantages will be apparent to those skilled 
in the art to which it relates from the following descrip 
tion of the preferred embodiment described with reference 
to the accompanying drawings forming a part of this 
specification, in which: 

Fig. 1 is a fragmentary side elevational view of an 
industrial truck embodying the present invention. 

Fig. 2 is a front elevational view of the industrial 
truck of Fig. 1 with the open extreme position of the 
load-engaging elements being shown in dot-dash lines. 

Fig. 3 is a fragmentary elevational view of the front 
of the truck of Fig. 1 with the load carrier shown in 
cross-section. 

Fig. 4 is an enlarged cross-sectional view taken ap 
proximately along line 4-4 of Fig. 1, and 

Fig. 5 is a fragmentary plan view of the load-engaging 
element of the truck of Fig. 1. 

Although the present invention is susceptible of various 
modifications and of embodiment in various types of 
material handling apparatus, the preferred embodiment 
shown in the drawings comprises an industrial lift truck 
having an elevatable load carriage supported on the 
front end thereof. 

2 
Referring to the drawings, the industrial lift truck 

shown comprises a chassis A supported on front and 
rear wheels 11. The front wheels are preferably driven 
by Suitable means, such as an electric motor, and the 

5 rear wheels are preferably dirigibly connected to the 
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chassis so as to be directable by a steering wheel 12 
Supported on the chassis adjacent to the operator's 
position. 
The chassis A has a vertically extending mast assembly 

B mounted on the front end thereof for limited tilting 
movement about a horizontal axis upon the operation 
of a hydraulic cylinder 13. The mast assembly B is 
of conventional construction and will not, therefore, 
be described in detail. Suffice it to say that the assembly 
comprises, in the illustrated embodiment, upright laterally 
spaced primary guides 14 of channel shape, secondary 
guides 15, also channel shaped and adapted to telescope, 
respectively, into the primary guides 14 and joined by 
a crosshead 6, an elevatable carriage C movable verti 
cally with respect to the guides and having rollers 17 
adapted to operate in the channels of the secondary 
guides, and a vertical hydraulic cylinder assembly D 
operable to raise and lower the elevatable carriage C 
relative to the secondary guides 15 through chains 20 
connected to a movable member of the cylinder assembly. 
After a predetermined elevational movement of the car 
riage C relative to the secondary guides, the cylinder 
assembly also operates to raise both the secondary guides 
and the carriage relative to the primary guides 14. 
Since the mast assembly perse for supporting and elevat 
ing the load carriage C forms no part of the present 
invention, it may be of any conventional construction 
and it is to be understood that other elevating means 
may be substituted for that shown. 
The load carriage C includes, in addition to the rollers 

17, a transverse frame 22 having plates 23, only one 
of which is shown in the drawings, extending rearwardly 
therefrom for supporting the rollers 17. The frame 22 
of the carriage supports a load carrier 25 which comprises 
a pair of clamp elements 26, 27 supported for movement 
toward, and away from each other by a transverse frame 
28, the frame 28 being connected to the frame 22 and 
supported generally parallel thereto. The clamp members 
26, 27 are supported and guided on the frame 28 by 
two upper horizontal cylindrical guides 30, 31, and 
two lower horizontal cylindrical guides 32, 33. The 
clamp element 26 is carried by two rods 34, 35 which 
operate, respectively, in the upper cylindrical guide 30 
and the lower cylindrical guide 32 and is movable between 
a first position inside the left-hand end side edge of the 
frame 28 as viewed in the drawings and an extreme open 
position outwardly thereof by the operation of fluid 
pressure motor means comprising a hydraulic motor or 
cylinder 37. The cylinder 37 is fixed at one end to 
the frame 28 adjacent to the right-hand side thereof 
and has a piston rod 38 extending outwardly through 
the other end thereof. The piston rod 38 is connected 
to the clamp element 26 at the outer end of the piston rod. 
The clamp element 27 is similarly carried by a pair of 

rods 40, 41 which operate in the cylindrical guides 31, 33, 
respectively, and is moved between a position inwardly 
of the right-hand side of the frame 28 and an extreme 
open position outwardly thereof by fluid pressure means 
comprising a cylinder 42. The cylinder 42 is connected 
at its left-hand end to the frame 28 adjacent the left 
hand side thereof, as viewed in the drawings, and has 
a piston rod 43 extending outwardly from its other end, 
the outer end of the piston rod being connected to the 
clamp element 27. 

Pressure fluid is supplied to the hydraulic cylinders 
37, 42, which are preferably double acting cylinders, 
from a fluid under pressure supply and discharge sys 
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tem on the chassis of the industrial truck. Connections 
between the pressure fluid system on the truck chassis 
and the hydraulic cylinders 37, 42 are made through a 
plurality of flexible conduits 44 which are trained over 
pairs of spaced sheaves 45, 46 mounted on the cross 
head 16 of the mast assembly and the primary guides 
14, respectively. The supply of pressure fluid to the 
cylinders 37, 42, and their connection to the exhaust 
or discharge system, is preferably controlled by an in 
dividual valve for each cylinder positioned in a con 
venient location on the truck. 
The clamp element 26, preferably comprises a sup 

port or base member 47 to which the support rods 34, 
35 and the piston rod 38 are connected, and a clamp 
arm 48 detachably connected to the support member 
47 by a plurality of bolts 50. The clamp arm 48 com 
prises a frame in the form of an outer or back plate 52 
disposed in a vertical plane and welded, or otherwise 
fixed, along its inner vertical edges to a transverse plate 
53 through which the bolts 50 pass to connect the clamp 
arm 48 to the support member 47. The back plate 
52 is provided with cutout portions 54 to permit ready 
access to the bolts 50. The height of the back plate 
52 is preferably sufficient to enable the clamp element 
26 to engage a relatively tall load throughout its vertical 
height. 

For engaging the load to be handled, such as a pile 
of stacked paper bundles, the clamp arm 48 is provided 
with an inner face preferably divided horizontally into 
three sections 55, 56, 57 one above the other, each 
pivoted independently of the others for movement about 
a vertical axis. Each section of the inside face of the 
clamp arm 48 is of substantially the same construction 
and comprises a clamp plate 58 positioned inwardly of 
the back plate 52 and having a facing layer or pad 60 
preferably of relatively soft yieldable material fixed to 
one side thereof and forming the face of the section for 
engaging the load. The pad 60 may be formed of a 
rubber-like material and is substantially coextensive with 
the side of clamp plate 58 to which it is fastened, the 
plate 58 being of approximately the same horizontal 
length as the back plate 52. 
To support the sections 55, 56, 57, they are each 

provided with upper, intermediate, and lower horizontal 
ribs 62, 63, 64, respectively, which extend the hori 
Zontal length of the respective sections. The ribs ex 
tend outwardly from the inner side of the clamp plate 
58 toward the back plate 52 and have aligned open 
ings therein adjacent the midpoint of their length for 
passing a vertical bar 66. The vertical bar 66 also passes 
through horizontally spaced ribs 67 welded to the inner 
side of the back plate 52 and extending outwardly there 
from in overlapping relationship with the ribs 62-64 on 
the clamp plates 58. The ribs 67 have holes for pass 
ing the bar 66 aligned with the holes in the ribs 62-64. 
The back plate 52 has a rib 67 immediately below each 
intermediate rib 63 and one intermediate the sections 
55, 56, and one intermediate the sections 56, 57. The 
ribs intermediate the sections 56, 57 and the sections 
55, 56 have blocks 70 above and below the respective 
ribs to engage the adjacent ribs on the adjacent sections. 
Similarly, the upper rib 62 of the clamp plate 58 of 
the upper section 57 is positioned immediately above 
the support rib 67 on the back plate 52 and is spaced 
therefrom by a collar 71. A cotter pin passes through 
the upper end of the bar 66 and engages a collar or 
washer 72 resting on the rib. 62 of the upper section 57. 
Similarly, the intermediate ribs 63 of the camp. plates 
58 are spaced from the adjacent support rib 67 by a 
collar or washer 73. 
The above-described construction permits limited in 

dividual pivotal movement of each section 55, 56, 57 
about the vertical bar 66 and, to this end, the width of 
the ribs 62-64 and of the support ribs 67, are such as 
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not to interfere with the desired movement. Preferably, 75 

4 
the back plate 52 limits the movement of the arms so 
that only the necessary movement for self aligning 
is permitted and so that the clamp plates 58 and 
the pad 68 will remain roughly parallel to the back 
plate 52. The independent pivotal movement of each 
section permits the truck to be used for handling stacked 
paper bundles or stacked boxes without damaging the 
bundles or boxes even though the boxes are not exactly 
uniform or stacked to present a planar side to the clamp 
arm 48. While the pivotal movement of each section 
allows the individual sections to properly align them 
selves with the load, the facing layer 60 facilitates the 
handling of the load with a minimum danger of damage 
due to the pressure of the clamp arm 48 and also pro 
vides a good frictional engaging surface between the 
clamp plates 58 and the portion of the load engaged 
thereby. 
The clamp element 26 has been described in consider 

able detail and it will be understood that the clamp arm 
27 is of the same construction as the clamp element 26 
but of opposite hand so that the facing layer of the 
clamp element 27 faces the facing layer of the clamp arm 
26 and the parts of clamp element 27. 

Preferably, the back plate 52 of each of the clamp 
arms 48 is bent inwardly at its outer end to encompass 
the outer ends of the sections 55-57. This permits the 
clamp elements 26, 27 to be used for pushing a load 
without damaging the load. 
As shown in Fig. 1, the size of the clamp arms 48 is 

preferably such that the clamp arm extends to the floor 
when the load carriage C is in a lower position and to 
a height such that the clamp arms will easily handle 
plates of stacked items. 

It can now be seen that the objects heretofore enu 
merated and others have been accomplished and that 
the present invention provides a new and improved ma 
terial handling apparatus, particularly an industrial truck, 
having spaced load-engaging clamp members which are 
particularly suitable for handling stacked loads of in 
dividual items such as paper bundles and paper boxes, 
and wherein the load-engaging surface is sectionalized 
into a plurality of self-aligning sections and is formed 
of soft yieldable material so as not to damage the load 
and to provide a frictional surface for engaging the 
load. The invention is preferably embodied in an in 
dustrial truck and the load-engaging members are pref 
erably movable either toward or away from each other 
by hydraulic cylinders which are individually controlled. 
While a preferred form of the invention has been de 

scribed in considerable detail, it will be apparent that 
the invention is not limited to the constructions shown 
or the uses referred to and it is my intention to cover 
hereby all adaptations, modifications, and changes which 
come within the practice of those skilled in the art to 
which the invention relates and the scope of the ap 
pended claims. 

Having thus described my invention, I claim: 
1. In a material handling apparatus, a load carriage, 

a pair of load-engaging elements for engaging the ver 
tical sides of a load, means supporting said load en 
gaging elements on said carriage for relative movement 
with respect to one another, and power actuated means 
on said carriage for moving said elements relative to one 
another, one of said load engaging elements including 
a generally vertically extending frame member, a plu 
rality of plate-like members disposed vertically with 
respect to each other and each having a generally planar 
Surface for engaging the load, said surfaces defining the 
load-engaging face of said elements and being comprised 
of a relatively soft yieldable material, means pivotally 
connecting each of said plurality of plate-like members 
to Said frame member for pivotal movement about a 
vertical axis intermediate the ends of the respective plate 
like members. 

2. In a material handling apparatus, a load carriage 
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a pair of load-engaging elements for engaging the ver 
tical side of a load, means supporting said load en 
gaging elements on said carriage for relative movement 
with respect to one another, and power actuated means 
on said carriage for moving said elements relative to one 
another, one of said load engaging elements including 
a frame member disposed generally parallel to the side 
of the load to be engaged, a plurality of plate-like mem 
bers disposed vertically with respect to each other and 
each having a pad thereon forming a generally planar 
surface for engaging the load, said surfaces defining the 
load-engaging face of said elements and said pads being 
comprised of a relatively soft yieldable material, and 
means pivotally connecting each of said plate-like mem 
bers to said frame member for individual pivotal move 
ment about a common vertical axis intermediate the 
ends of the plate-like members. 

3. In a material handling apparatus, a load carriage 
including a pair of relatively moveable load-engaging 
elements for engaging the vertical sides of a load, and 
means on said carriage for moving said elements rela 
tive to one another, one of said load-engaging elements 
including a plate-like frame member movably connected 
to said carriage and disposed generally parallel to the 
side of the load to be engaged, a plurality of plate-like 
members disposed vertically with respect to each other 
and each having a pad thereon providing a generally 
planar surface for engaging the load, said surfaces de 
fining a horizontally sectionalized load-engaging face 
and said pads being comprised of a relatively soft yield 
able material, means pivotally connecting each of said 
plate-like members to said frame member for pivotal 
movement about a vertical axis intermediate the ends of 
the plate-like members. 

4. In a material handling apparatus, a load carriage 
including a load-engaging element for engaging a ver 
tical side of the load to be handled, said load-engaging 
element including a frame member supported by said 
carriage, a vertical bar fixed to but spaced from said 
frame member, a plurality of substantially vertical 
plate-like members vertically disposed in side by side 
relationship with respect to each other, means pivotally 
connecting said plate-like members to said bar at ap 
proximately the midpoint of their lengths for pivotal 
movement about the axis of said bar, said members 
each having a substantially vertical surface for engaging 
the load and forming with surfaces of the other mem 
bers a sectionalized load engaging face. 

5. In an industrial truck, a load carriage, spaced load- so 
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6 
engaging elements for engaging vertical sides of the load 
to be handled, means mounting said elements on said 
carriage for relative movement toward and away from 
each other, power actuated means on said carriage for 
relatively moving said elements, at least one of said ele 
ments including a vertical frame member, a vertical bar 
fixed to but spaced from said frame member, a plurality 
of Substantially vertical plate-like members disposed ver 
tically in side-by-side relationship with respect to each 
other, and means pivotally connecting said plate-like 
members to said bar at approximately the midpoint of 
their lengths for pivotal movement about the axis of 
said bar, said pivotal movement of said plate-like mem 
bers being limited by engagement with said frame mem 
ber to only that movement necessary to provide a self 
aligning action whereby said plate-like members are 
maintained approximately parallel to said vertical frame 
members, said members each having a pad thereon and 
providing a substantially vertical sectionalized face for 
engaging the load and and said pads being formed of 
relatively soft yieldable material. 

6. In a material handling apparatus, a vertically mov 
able load carriage, a pair of load engaging elements, 
means supporting said load engaging elements on said 
carriage for relative movement towards and from one 
another, and power actuated means on said carriage for 
producing relative movement therebetween, one of said 
load engaging elements comprising a frame member dis 
posed generally parallel to the side of the load to be 
engaged, a plurality of plate-like members disposed vers 
tically with respect to each other and collectively pro 
viding a planar surface for engaging the load, said sur 
face defining a horizontally sectionalized load engaging 
face and means connecting each of said plate-like mem 
bers to said frame member for limited individual rock 
ing movement about a common vertical axis interme 
diate the ends of the plate-like member. 
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