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UNITED STATES PATENT office 
Re. 23,694 

23,694 
MATERA, HANDLNG DEVICE FOR 

INDUSTRIAL TRUCKS 
Leslie G. Ehmann, Portland, Oreg, assignor to 
Hyster Company, Portland, Oreg, a corporation of Oregon 

Original No. 2,571,550, dated October 16, 1951, 
Serial No. 32,429, June 11, 1948. Application 
for reissue September 13, 1952, Serial No. 
309,571. 

20 Claims. (CL 214-653) 
Matter enclosed in heavy brackets appears in the original patent but forms no part of this 

reissue specification; matter printed in italics indicates the additions made by reissue. 

This invention relates to material handling de 
vices of the type having power operated means for 
picking up and carrying a load. 
This type of material and load handling mech 

anism is utilized to especial advantage on a class 
of vehicles known as industrial lift trucks, al 
though it is not necessarily limited to the con 
ventional forms of such trucks. Conventional 
lift trucks are extensively used for handling and 
moving different kinds of materials and objects 
in industrial plants and warehouses and the like. 
Such lift trucks are usually provided with a pair 

O 

of forwardly extending forks or arms for lifting , 
a load and carrying it in front of the vehicle. To 
avoid manual handling as much as possible, the 
materials or packages ordinarily must be piled 
on low platforms called pallets having space for 
the arms of the lift truck to extend therebeneath 
to lift the load. Conventional lift trucks can 
not pick up a load which is resting flat on the 
floor, nor can they pick up the top part of a 
stack of articles such as boxes, cartons or barrels 
without the use of pallets or their equivalents in 
the stacks to allow space for entrance of the lift 
truck arms. Thus a very large number of pallets 
have heretofore been required for the handling 
of material by lift truck, which entails a consid 
erable expense. The use of pallets is also wasteful 
of space, and, furthermore, articles such as bales 
and packages with rounded or bulging ends and 
sides will not rest securely either individually or 
in tiers to be carried on pallets. Another short 
coming of conventional lift trucks is that they . 
merely lift, and therefore cannot pull a selected 
object such as a bale of cotton or steel drum of 
oil from a group of closely packed bales or drums 
on a warehouse floor or the like. 
Accessory equipment has heretofore been pro 

posed for lift trucks and the like to lift a load by 
clamping the load on its sides instead of support 
ing it underneath, but such equipment as has 
been presented to the trade has not been gen 
erally adopted because of numerous shortcome 
ings and limitations. An Outstanding objection 
to previous equipment for this purpose is that 
the travel of the load engaging arms has been 
so limited that the equipment could be used for 
only a limited range of sizes of packages or 
articles. he adjustments necessary to grip loads 
of different width have heretofore required the 
services of a mechanic and have necessitated 
taking the equipment out of service temporarily. 
Moreover, the movement of the linkage and pis 
tons has been of such nature that the equip 

20 

25 

30 

2. ' 
tory rigidity and load capacity when spread apart 
to extreme limits where the equipment was also 
capable of handling narrow loads. 
The front overhang of the arm clamping mech 

anism has also been a serious handicap in prior 
devices. Such objectionable overhangi has been 
largely unavoidable heretofore because of the in 
herent nature of the apparatus employed with 
the result that the pay load of the vehicle is 
reduced. For example, a lift truck which is rated 
as a one-ton truck is supposed to be able to carry 
two thousand pounds fifteen inches in front of 
its upright lifting frame. If the mechanism for 
Operating the clamping arms takes up a part of 
this fifteen inch space, the center of gravity of 
the load is thereby necessarily moved forward 
which has the practical result of reducing the 
load rating of the truck. 
The use of pivotally mounted load clamping 

arms in prior devices has also been found to be 
of disadvantage. When the arms are arranged 
to reach out to a wide spread and also to retract 
to engage a narrow load they have considerable 
vertical movement in addition to their lateral 
movements. Such arms may be brought near 
the ground for a low grip on a narrow load but 
they are Ordinarily well above the ground when . 
they are spread out, making it necessary to ob 
tain a high grip on a wide load. Angular move 
ment of the arms is further objectionable be 
cause of the varying angular positions of the hy 
draulic cylinders and operating pistons which re 
duce the effective clamping effort which may be 
exerted on a load in certain positions of the arms. 
In constructions of this type heretofore pro 
posed, the least clamping force is obtainable 
when the arms are spread the widest as they are 
likely to be in carrying an unusually large and 
heavy load. ; , , 
Another objection to previous load clamping 

mechanisms is that they have been of too great 
vertical height. When loading to the ceiling in 
a box car or other low ceiling place, the mech 
anism frequently strikes the ceiling before the 
load is lifted into place. . . " 
Objects of the present invention are to provide 

an improved load handling mechanism to dis 
pense with the use of pallets, to provide a han 
dling mechanism for stacking heavy and bulky 
objects compactly and for removing compactly 
stacked objects, without manual assistance, to 
provide an improved load lifting mechanism have 
ing a pair of arms adapted to grasp an object 
by its sides without furnishing bottom support, 
under the object, to provide novel means for ment heretofore proposed has not had satisfac- 55 clamping the lifting arms together with suff 
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cient force to grip and lift a heavy object, or to 
lift and transport a tier of objects by merely en 
bracing the sides of the lowermost object by the 
lifting arms, and to provide novel forms of de 
tachable and interchangeable lifting arms for 
handling and manipulating different kinds of na 
terials. 

Still other objects are to provide a mechanism 
of the type described which may be manufactured 
as an attachment for lift trucks which Will Over 
come the above mentioned shortcomings of prior 
devices of this type, to provide a very compact 
mechanism projecting out not more than a few 
inches in front of the uprights of the lift truck 
and having a low over-all height so that loads 
may be lifted up close to a ceiling at any height, 
and to provide a wide range of movement in the 
mechanism from a very narrow grip to an ex 
ceedingly wide grip without loss of rigidity and 
clamping force in any position of the arms and 
without having a base unit for the attachment 
wider than the truck. Other objects are to elimi 
nate pivot points and pivoted arms, to provide a 
mechanism capable of movement to its extreme 
minimum or maximum width positions by merely 
operating a valve control and without making 
any mechanical adjustment of the parts, and to 
provide a mechanism having a load arm move 
ment parallel to the ground throughout its range 
of movement. 
The illustrated embodiment of the present de 

vice constitutes a novel and improved form of 
load carriage, or attachment for a load carriage, 
for an industrial lift truck or other apparatus 
having some form of elevating and transporting 
means. Instead of carrying the load on fixed 
arms extending under a pallet, the present load 
carriage is provided with forwardly extending 
arms which may be drawn together laterally in 
horizontal movement parallel with the ground to 
grip or clamp the sides of the article to be lifted 
or the sides of the bottom article of a tier where 
the whole tier is to be moved at once. The arms 
are thus drawn together with sufficient force for 
the purpose by a pair of hydraulic cylinders 
mounted on the carriage. When the present 
mechanism is used on a lift. truck or similar ve 
hicle, the movements of the arms are controlled 
by a simple valve lever accessible to the driver 
and adjacent the other control levers for raising 
and lowering the load carriage and Operating the 
vehicle. As the description proceeds, it will be 
apparent that the present mechanism eliminates 
the need for pallets and enables objects to be 
handled individually and in stacks with greater 
facility than the conventional lift truck. 
With the foregoing and other objects in view, 

the invention further resides in the details of 
construction and arrangement of parts illus 
trated in the preferred embodiments shown on 
the accompanying drawings. It is to be under 
stood, however, that the present embodiment is 
shown for purposes of illustration only and not 
for the purpose of limiting the invention, as vari 
ous changes will occur to persons skilled in the 
art, and all such modifications within the scope 
of the appended claims are included in the in 
vention. 
In the drawings: 
Figure 1 is a perspective view of a lift truck 

showing the present material handling device in 
stalled thereon; 

Figure 2 is a front elevation view of the load 
carriage of the lift truck with the load carrying 
arms fully extended; 
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4. 
Figure 3 is a view similar to Figure 2 showing 

the load carrying arms in partially retracted posi 
tion; 

Figure 4 is a side elevation view of the load 
carriage; 

Figure 5 is a top plan and sectional view of the 
load carriage, taken on the line 5-5 of Figure 2; 

Figure 6 is an enlarged fragmentary view show 
ing a metering orifice in one of the horizontal 
cylinders on the load carriage; 

Figures 7 to 9, inclusive, are perspective views 
of different forms of load carrying arms for the 
load carriage; 

Figure 10 is a side elevation view of a modifica 
tion having arms adapted to grasp an object close 
to the floor; 

Figure 11 is a schematic view of the hydraulic 
system for extending and retracting the load 
carrying arms; 

Figure 12 is a front elevation view of a modi 
fication wherein the clamping arms and their ac 
tuating mechanism are mounted on a rotatable 
member on the lift carriage, the parts being 
shown in different positions in full and broken 
lines; 

Figure 13 is a side elevation view of the struc 
ture of Figure 12; and 

Figure 14 is a fragmentary view showing an 
other form of horizontal guide and support struc 
ture for the clamping arms. 
In Figure 1 the invention is illustrated in con 

nection with a lift truck to having a pair of en 
gine driven front wheels and a single rear 
wheel, not shown, which is steerable by the usual 
hand wheel 2. The numeral 3 designates the 
driver's seat which is accessible to the necessary 
controls for driving the vehicle, and also to levers 
4, 5 and 6 for controlling the load handling 
mechanism. In this type of truck, the load is 
carried entirely in front of the front wheels , 
and so the rear end 7 of the vehicle is usually 
equipped with a heavy counterweight in addi 
tion to the weight of the engine to hold the rear 
end of the vehicle down. . 
Such lift trucks are further equipped with an 

upright frame 20 on the front of the truck to guide 
a lift frame 22. The lift frame 22 has a top hori 
Zontal cross member 23 and a pair of vertical 
members 24 mounted for vertical sliding move 
ment in the upright frame 20. The lift frame 22 
may be raised by various means, such as a vertical 
hydraulic cylinder having a piston with a piston 
rod extending upwardly to support the top cross 
member 23. Lift trucks of this type are equipped 
with a hydraulic pump 25 (Figure 11) for oper 
ating various hydraulic instrumentalities such as 
the vertical cylinder for the lift frame 22 and a 
cylinder for tilting the upright frame 20. The 
lift cylinder is controlled by a valve lever such as 
the lever 4 in Figure 1. The mechanism of the 
present invention includes additional hydraulic 
cylinders which are intended to be supplied from 
the hydraulic pressure system of the vehicle. The 
general arrangement of parts thus far described 
comprises one form of lift truck to which the 
present load handling mechanism may be ap 
plied, but it is to be understood that the mecha 
nism of the invention may also be applied to other 
types of trucks and apparatus not possessing 
these specific features. 
The principal features of the present invention 

are embodied in the load or lift carriage 30, shown 
in Figures 2 to 5, having a pair of forwardly ex 
tending load engaging arms 3 which may be 
drawn together with a powerful force to grip the 

  

  



sides of an object for the purpose of lifting it of 
the floor without bottom support. The carriage 
30 is provided with pairs of rollers 32, 33 and 34 
to guide it for Smooth vertical movement with a 
minimum of friction. These various, rollers are 
mounted on a pair of vertical side plates 35 which 
comprise parts of the frame of carriage 30. The 
carriage frame also includes a front bumper 
guard plate 36 and cross member 3 extending be 
tween the side plates 35. 
The carriage is supported by a link chain 38 

which has one end secured to the cross member 
3, and is trained over a sheave 39 in a sheave 
mounting on the upper cross member 23 of the 
lift frame 22, the chain having its other end an 
chored at the bottom of the upright frame 20. 
The above described arrangement is such that 
when hydraulic pressure is admitted to the lower 
end of the vertical lift cylinder (not shown), its 
piston is forced upwardly to elevate the lift frame 
22 and sheave 39 to raise the carriage 30. The 
arrangement of the vertical cylinder for raising 
the lift frame 22 is not important to an under 
standing of the present invention, the only im 
portant requirement being that the carriage 30 
is raised and lowered by some suitable power op 
erated means. 

Each arm 3 is detachably secured by bolts 43 
(Figure 4) on a vertical cross head member 44 
integrally interconnecting the outer ends of a pair 
of horizontal tubular slides 45. The slides 45 
are supported for lateral sliding movement in a 
Series of parallel horizontal tubular guides 46 
whereby the integral parts 44 and 45 may be con 
sidered to constitute a slide for an arm 3f. Each 
cross head member 44 stands out forwardly from 
the slides 45 on horizontal end portions 47 which 
are adapted to travel in slots 48 in the guide tubes 
46 when the arms are retracted toward a central 
position. The guide tubes 46 may thus be made 
long enough to provide a wide support base for 
the load carrying arms in their widest extended 
position while still permitting the cross head and 
arms to be retracted close together to clamp small 
objects. Each guide tube 46 extends through 
aligned holes in the side plates 35 where it is 
welded to each of these plates and the outer ends 
of each pair of guides 46 are inter-connected by 
a Spacing member or plate 49 which is welded to 
the guides to make the members 49 integral parts 
of the carriage 30. The ends of the guide tubes 
are left open for the ends of the slides 45 to pro 
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ject therethrough when the arms are retracted. 
The minimum spacing of the arms 3 to grip 
small objects is thereby not limited by the outside 
length of the guide tubes, which length is critical 
Only to determine the minimum width of the ap 
paratus for traveling down a narrow aisle with 
Out a load, as will be seen from Figure 3 where the 
parts are shown at minimum width and in almost 
the minimum gripping position. In the present 
embodiment it will be observed that the arms 3 
may be retracted still further without changing 
the outside width of the apparatus. It will fur 
ther be observed that the minimum spacing of 
the load carrying arms is not limited by the 
length of the slides since the opposed slides may 
freely pass each other in their individual guides. 
The arms 3 are extended and retracted by hy 

draulic pressure in a pair of horizontal cylinders 
50 extending in opposite directions. One end of 
each cylinder 50 is pivotally mounted on a pin 
5 extending through ears 52 on one of the plates 
49. Within each cylinder 50 is a piston 58 on a 
piston rod 54 whose outer end is pivotally con 
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nected with a pin 55 in a pair of ears 5 or one. 
of the connecting members 44 carrying an arm 
3. The piston rod 54 slides in a guide bearing 57 
in the end of the cylinder in addition to the usual 
packing gland 58 to hold the piston rod in axial 
alignment within the cylinder without undue 
wear on the packing. Each cylinder and piston. 
rod unit is thereby supported solely by the two pin 
Connectors 5 and 55 to maintain true alignment 
and free movement of the piston and piston rod 
within the cylinder without the possibility of 
binding in any position of the parts. Any de 
flection of the structure under a heavy load will 
thereby not interfere with the free action of the 
pistons or produce excessive wear and friction in 
the moving parts. For this reason also, the ver 
tical side plates 35 of the frame are provided with 
large holes 59 for the cylinders so that the cylin 
ders will not engage these members. In retracted 
position the cross heads 44 clear and pass the 
outer ends of the cylinders 50 as shown in Fig 
ures 3 and 4. 
The piston rods and load carrying arms 3 are 

extended by pumping hydraulic fluid into the in 
ner ends of the two cylinders 50 through a flexible 
tube or conduit 60. The conduit so terminates 
in a T fitting. 6 connected with branch pipes 
62 and flexible conduits 63 leading to the inner 
ends of the cylinders adjacent their pin connec 
tors. 5. The piston rods and arms 3 are re tracted by pumping hydraulic fluid through a 
flexible tube of conduit 65 into the outer ends of 
the two cylinders. The conduit 65 terminates in 
a T fitting 66 connected with a pair of branch 
pipes 6 and flexible conduits 68 leading to the 
outer ends of the cylinders adjacent the previous 
ly mentioned bearings 57 and packings 58. It is 
understood that when hydraulic fluid is pumped 
through one of the conduits 60 or 65 to extend or 
retract the arms 3, the movement of the pistons 
in the cylinders causes an equal return flow of 
hydraulic fiuid through the other one of the con 
duits. 

Fluid flow through the conduits 60 and 65 is 
controlled by the previously mentioned lever is 
connected with a three-position valve 40 in pres 
Sure line 4f of the oil pressure system used for 
raising and tilting the lift. The arrangement, as 
shown schematically in Figure 12, is such that 
when the lever 5 is moved in one direction hy 
draulic fluid is pumped under high pressure 
through the conduit 60 to the inner ends of the 
cylinders 50, while another portion of the hy 
draulic fluid in the system is returned from the 
Outer ends of the cylinders through the conduit 
65. When the lever 5 is moved in the opposite 
direction, the conduit 65 becomes the pressure 
line and the conduit 60 becomes the return line. 
The lever 5 has a rest position between the two 
extreme positions just mentioned, in which rest 
position the valve 40 closes both conduits 60 and 
65 to hold the pistons rigidly in any desired posi 
tions in their cylinders. The hydraulic pump and 
pressure System are of course a part of the usual 
equipment of any lift truck having a hydraulic 
lift and the present invention is intended to be 
Operated from such a system, although it may be 
adapted for Operation by compressed air. 
The flexible conduits 60 and 65 are trained over 

a pair of sheaves 69 on the shaft of the chain 
sheave 39 at the top of the lift frame 22 to ac 
commodate vertical movements of the carriage 
30 without producing slack in the conduits. The 
conduits thereby move with the chain 8. 

It is desired to provide some means for meter 
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ing the flow of hydraulic fluid into the two cylin 
diers 50 to control the relative movements of the 
two pistons. In the present embodiment the fluid 
flow is metered into the two cylinders to tend to 
produce equal and opposite movement of the two 
arms 3 at all times. Figure 6 shows a novel and 
very simple form of metering device which causes 
the two pistons 53 to move substantially at the 
same rate, so that an object engaged between 
the arms 3i may be centered in front of the lift 
truck. It is possible with the present metering 
device to center rather large and heavy objects 
such as steel drums of oil by engaging such an 
object with only one of the arms 3 to slide it 
sidewise on the floor without substantially dis 
turbing the symmetrical position of the two arms 
3 with respect to the lift truck. The present 
metering device comprises a relatively small ori 
fice 70 through the wall of the cylinder 50 to re 
strict the fluid flow into and out of the cylinder. 
The orifice TO opens into the interior of a collar 

welded to the outside of the cylinder and 
threaded to receive a fitting 72 on the end of one 
of the flexible conduits 63 or 68. It is understood 
that each end of each of the cylinders 50 is pro 
vided with an orifice 70 of the type described to 
meter the fluid flow to or from each of the four 
conduits 63 and 68. It is desirable to have the 
orifices very small in comparison with the voli 
umetric capacity of the oil pump in the oil pres 
sure system of the lift truck, so that the desired 
working pressure will be maintained in the pres 
sure lines at all times, regardless of the move 
ment of the pistons. It will thus be apparent 
that if one of the arms 3 is engaged against a 
heavy object on the floor to move it sidewise while 
the other arm 3 encounters no resistance, the 
two arms will nevertheless move together Sub 
stantially at the same rate because the maximum 
operating pressure is maintained on the working 
piston regardless of the movement of the idling 
piston. 
The function of the orifices TO may be ex 

plained more clearly by pointing out what would 
happen if these orifices were enlarged to form 
ports of conventional size to handle the flow of 
the conduits and pipe lines without substantial 
restriction. With conventional ports substituted . 
for the orifices 60, the two arms 3 would not re 
main centered with respect to the load carriage 
so if only one of the arms were engaged with 
the load. In such case, the freely novable arm 
would move in quickly because substantially the 
entire output of the hydraulic pump would be 
directed into that cylinder having the relatively 
free piston. During this interval, the hydraulic 
pressure would drop to a very low value and 
very little force could be exerted by the other 
arm which was endeavoring to move the load. 
The result would be that the arm engaging the 
load would not move until the originally free 
arm had ceased to move and would then be either 
at its limit of movement or engaging the other 
side of the load, so that the load could not be 
centered without the use of valves in the four 
pipes 62 and 6T. In the present system the ori 
fices To produce a slow approximately uniform 
motion of the arms 3i at a rate which is sub 
stantially constant regardless of the resistance 
to such motion, within the limits of the fluid 
pressure system. It is not necessary that the 
orifices To be so fine that they slow up the nove 
ments of the arms to an extent which would be 
detrimental to the expeditious handling of na 
terials, but merely to prevent the arms, or one 
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8 
of them, when free, from moving at a speed 
which would materially reduce the working pres 
sure in the hydraulic System. If one of the arms 
3 becomes extended or retracted more than the 
other, it is only necessary to extend or retract 
the arms momentarily to their limits of move 
ment to place both arms in similar positions. 

Different types of load carrying arms are 
shown for use With different kinds of materials 
and containers. The arms 3 shown in Figures 
1 to 5, inclusive, comprise channel members hav 
ing vertical web portions T5 with inwardly di 
rected top and bottom horizontal flanges 6 ex 
tending from the web portions sufficiently to 
indent themselves into materials or containers 
to be lifted. The arms are preferably not ex 
actly parallel but slightly convergent toward 
their outer ends to compensate for a certain un 
avoidable amount of elastic deformation of the 
apparatus under the maximum possible pressure 
which may be developed by the pistons. 

Figures 7 to 9, inclusive, show other forms of 
load carrying arms. The arm 3 a shown in Fig 
ure 7 is provided with a perforated rubber pad 
77 in its channel to prevent damage to the object 
being lifted. In this case the compression neces 
sary to exert a firm grip on the object takes place 
in the rubber cushion TT rather than in the ob 
ject itself. The rubber cushion 77 may be 
mounted on a plate which is secured in the chan 
nel of the arm 3 a by means of machine Screws 
T8, or the like, in the flanges. In Figure 8 a. 
steel plate 80 equipped with spikes 8 is Secured 
in the arm 3b for use on materials that will not 
be damaged by the Spikes. 
The arm 3d in Figure 9 is designed for han 

dling heavy, cylindrical objects such as oil drums 
and the lik3. The top and bottom flanges 6 
are reces: 3d in circular arcs 90 to fit the cylindri 
cal shape of the object, the arc being located near 
the end of the arm to leave a relatively thin 
nose 9 at the end of the arm. The purpose of 
the thin nose 9 is to permit the arms to be driven 
forward between tightly packed oil drums and 
the like to remove any particular drum, Or to 
place such oil drums closely together on the floor. 
Cylindrical containers such as oil drums are 
usually provided with one or more circumferen 
tial ridges or beads in the mid portion which 
serve to maintain a slight lateral spacing be 
tween the cylindrical parts of the drums when 
they are standing on end and which provide a 
edge or shoulder to engage over . One of the 
flanges T6 of the load carrying arm to reduce 
the compressive force required to be exerted by 
the arms to lift the drum. The present mech 
anism, using the arms 3d, is capable of picking 
up two full 55-gallon oil drums in side by side 
position without damaging the drums. The cyl 
inder gripping device shown in Figure 9 may also 
be made as an attachment for the arms 3, but 
it is usually preferred to make the arms con 
siderably shorter for this purpose. With some 
modification the arms of Figure 9 may be 
adapted to grip rolls of paper and other cylin 
drical objects. 

Still other types of load carrying arms may 
be devised by persons skilled in the art for han 
dling other kinds of materials, the various modi 
fications illustrated in the drawings being Sufi 
cient to teach persons skilled in the art how to 
apply the principles of the invention to a wide 
variety of purposes. Also, conventional lifting 
forks may be bolted to the cross heads 44 if 
desired. 
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It will be observed in Figures 1 and 2 that one 
of the arms 3 must be mounted lower on its 
plate 44 than the other arm because of the offset 
relation of the two pairs of guide tubes 46. With 
the arms 3 mounted as shown in Figures 1 and 
2, they cannot be lowered quite to the floor level 
because of the thickness of the lowermost guide 
tube 46. Figure 10 shows a mounting arrange 
ment for the arms 3 on extension brackets 93 
to place them in a lower position so that they 
may be dropped down on the floor when neces 
sary. Where this is not an essential requirement, 
the construction of Figure 2 is preferred so that 
the two arms will be disposed about equally above 
and below the two piston rods 54. 

For handling fragile packages, the pressure in 
conduit 65 may be controlled by an auxiliary 
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valve to positively limit the crushing force which 
may be exerted by the load-carrying arms. In 
Figure 11 this pressure regulating valve is in 
dicated at 95 as a relief valve connected across 
the lines 60 and 65 in addition to the usual relief 
valve 96 ordinarily connected across the gear 
pump 25. A pressure gauge 97 in lieu of, or in 
addition to, the pressure regulating valve 95 may 
be used to indicate to the operator when the 
maximum safe force has been applied to the 
als. 
The low pressure relief valve 95 does not in 

terfere with the action of the lift cylinder and 
other, hydraulic devices which may require a 
high pressure, because when any of such devices 
are functioning the valve 40 is in its closed posi 
'tion: to isolate the relief valve 95. When the 
valve 40 is in the position shown to clamp the 
arms 3 f, the valves for the lift cylinder and 
other hydraulic apparatus are then in closed 
position to isolate all Such apparatus from the 
system so that it will not be affected by the re 
duction in pressure in the line 65. Ordinarily, 
the valve 40 would not be moved to either of its 
open positions while other hydraulic apparatus 
in the system was operating. In lieu of the re 
lief valve 95, a pressure reducing valve may also 
be used for the same purpose, and still other 
refinements may be added to the system as will 
readily occur to persons skilled in the art. Fig 
ure 11 is a schematic representation of a part 
of the hydraulic system and is not intended to 
portray the true physical arrangement of the 
different elements. 

Figures 12 and 13 illustrate a modified form of 
construction where the load clamping mecha 
nism is mounted for rotation on the lift carriage. 
In this embodiment the guides 46 form an inte 
gral part of a frame having a back plate OO 
mounted for rotation on the lift carriage of. 
The plate OO is supported on the carriage on a 
hollow bearing 02 having a central opening for 
the flexible hydraulic conduits 60 and 65. Suit 
able means forming no part of the present inven 
tion may be connected between the plate 100 and 
carriage IO to rotate the plate and its clamping 
arms through an angle of substantially 180 in 
either direction from its normal upright position. 
With the apparatus just described, a heavy 

object may be easily turned over, or an Open 
barrel or box may be lifted and inverted to dump 
the contents therefrom. In Figure 12 the mech 
anism is shown erect in its lowermost position in 
full lines as it would be, for instance, in picking 
up a barrel of loose material. Then, by lifting 
the carriage of and rotating the plate 00, as 
indicated in broken lines, the barrel would be 
inverted and its contents dumped. In such con 
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struction the centering of the load by the meter 
ing action of the orifices TO is important to ob 
tain the necessary balance for easy rotation on 
the bearing O2. 

Figure 14 shows a modified form of construc 
tion for the guides and slides for the clamping 
arms 3. The guides 46a are of tubular con 
struction, having a rectangular cross section and 
provided at their outer ends with longitudinal 
slots 48 for the horizontal end portions 4T of 
the cross head members 44. The slides 45a in 
this case are also of rectangular cross section to 
have a smooth sliding fit in the guides 46a. 
Other equivalent and suitable forms of slides and 
guides will occur to persons skilled in the art. 
In the various modifications and embodiments 

herein above described, a salient feature of the 
invention resides in the compact construction 
and arrangement of the guides and hydraulic 
cylinders for supporting and moving the load 
carrying arms in opposed reciprocating travel on 
the lift carriage to form a load clamp. The par 
allel overlapping disposition of the guides and 
cylinders in a common vertical plane accom 
plishes the objects of the invention in a novel and 
efficient manner and successfully overcomes the 
numerous shortcomings and limitations of prior 
apparatus for the same purpose. The parallel 
guides and cylinders form a flat assembly which 
does not project above or below a conventional 
lift truck load carriage and which has a thick 
ness of only a few inches to be accommodated 
between the upright frame of the lift truck and 
the load. All pivotal connections are eliminated 
in the mounting of the load carrying arms which 
have rectilinear horizontal movement parallel 
with the floor. This arrangement of the operat 
ing parts greatly extends the range of movement 
of the arms, so that they are extendible from closely spaced positions to very widely spaced 
positions in continuous movement without any 
mechanical adjustments and with a uniforn 
clamping force on the arms in all positions. 
When the parts are proportioned as best illus 

trated in Fig. 2, it will be observed that the cyl 
inders 50 each have a length approximately equal 
to three quarters of the width of the lift carriage, 
measured between the end plates 49, whereby 
each cylinder extends beyond the middle of the 
carriage and the two cylinders overlap for a con 
siderable distance, Thus the load carrying arms 
3 may be retracted to a minimum spacing of 
approximately half the width of the carriage, and 
extended to a maximum spacing approximately 
double the width of the Carriage. 

It will be apparent to persons skilled in the 
art that the principles of the invention are not 
limited to use on lift trucks or attachments for 
lift trucks, but that they may also be applied to 
other types of material handling apparatus with 
in the scope of the appended claims. 
Having now described my invention and in 

what manner the same may be used, what I claim 
as new and desire to protect by Letters Patent 
is: 

1. In a lift truck, a lift carriage, a pair of load 
arms on opposite sides of the carriage rigidly 
mounted on the outer ends of oppositely directed 
elongated slides, horizontal guides on said lift 
carriage supporting said slides for extension and 
retraction of said arms laterally of the truck, and 
a pair of horizontal fluid pressure cylinder and 
piston rod units disposed one above the other in 
overlapping relation, each of said units being 
connected between one of said load arms and 
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the opposite side of the carriage, said cylinders 
each having a length approximately equal to 
three quarters of the width of the carriage to 
draw said arms together to a minimum spacing 
approximately equal to half the carriage width 
and to extend said arms to a maximum spacing 
approximately equal to twice the carriage width. 

2. In a lift truck, a lift carriage having two 
pairs of horizontal guides disposed in interjacent 
relation one above the other, a pair of load arms O 

mounted on opposite sides of the carriage for 
sliding movement on the respective pairs of 
guides between a retracted position within the 
width of the carriage and an extended position 
beyond the width of the carriage, and a pair of 
horizontal fluid pressure cylinder and piston rod 
units disposed one above the other for moving the 
respective load arms between said retracted and 
extended positions, each of said units being con 
nected between one of said load arms and the 
opposite side of the carriage. 

3. In a lift truck, a lift carriage having two 
pairs of horizontal guides, each pair comprising 
upper and lower guides wherein the lower guide 
of one pair is disposed between the guides of the 
other pair and the upper guide of said other pair 
is disposed between the guides of said one pair, 
a pair of load arms mounted On Opposite sides of 
the carriage for sliding movement on the respec 
tive pairs of guides between a retracted position 
within the width of the carriage and an extended 
position beyond the width of the carriage, and a 
pair of horizontal fluid pressure cylinder and 
piston rod units disposed one above the other 
for moving the respective load arms between said 
retracted and extended positions, each of said 
units being connected between one of said load 
arms and the opposite side of the carriage. 

4. In a lift truck, a lift carriage having two 
pairs of horizontal guides disposed in interjacent 
relation one above the other, a pair of load arms 
mounted on opposite sides of the carriage for 
sliding movement on the respective pairs of 
guides between a retracted position within the 
width of the carriage and an extended position 
beyond the width of the carriage, and a pair of 
oppositely directed horizontal fluid pressure cyl 
inders disposed one above the other, each cylinder 
having one end connected to one side of the car 
riage and a piston rod in its other end connected 
with the load arm on the opposite side of the 
carriage, and each cylinder having a length ex 
ceeding half the width of the carriage to impart 
a corresponding length of travel to each load 
8. 5. In a lift truck, a lift carriage having two 
pairs of horizontal guides disposed in interjacent 
relation in a common vertical plane, a pair of 
load arms mounted on opposite sides of the car 
riage for sliding movement on said guides, a pair 
Of Oppositely directed horizontal fluid pressure 
cylinders disposed one above the other between 
said guides, each cylinder having one end con 
nected to one side of the carriage and a piston 
rod in its other end connected with the load arm 
On the opposite side of the carriage, said cylin 
diers extending more than half way across the 
carriage so that said other ends overlap each 
other in the center of the carriage, said load arms 
having an extended position beyond the opposite 
sides of the carriage and a retracted position in 
termediate the lengths of said cylinders near the 
Center of the carriage, and a bumper guard plate 
covering said guides and cylinders in the center 
portion of the carriage. 
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6. In a lift truck, a lift carriage having two 

pairs of horizontal tubular guides disposed in a 
common vertical plane, longitudinal slots in said 
guides, a pair of slides in each pair of guides, off 
set cross heads on the respective pairs of slides 
arranged to travel in said slots on opposite sides 
of the carriage, load arms on said cross heads 
movable between a retracted position intermedi 
ate the lengths of the respective guides and an 
extended position beyond the ends of the guides 
on Opposite sides of the carriage, a pair of hori 
Zontal fluid pressure cylinders disposed between 
Sald guides in said common plane, each cylinder 
being connected at one end to one side of the 
carriage and extending toward the opposite side 
of the carriage, each cylinder having a length 
greater than half the width of said carriage and 
less than the full width of the carriage, and pis 
ton rods extending from the other ends of said 
cylinders and connected with said cross heads. 

7. In a lift truck, a lift carriage having two 
pairs of horizontal guides disposed in a common 
vertical plane, a pair of load arms mounted on 
opposite sides of the carriage for sliding move 
ment on the respective pairs of guides between a 
retracted position within the width of the car 
riage and an extended position beyond the width 
of the carriage, a pair of fluid pressure cylinder 
and piston rod units disposed one above the other 
for moving the respective load arms between said 
retracted and extended positions, each of said 
units being connected between one of said load 
arms and the opposite side of the carriage, means 
to deliver fluid to said cylinders under pressure, 
and means to meter the fluid flow to each cylin 
der individually to tend to produce equal move 
ments of the two load arms when said arms en 
Counter unequal resistance to movement. 

8. A load clamp for a lift truck and the like 
comprising a frame assembly having vertically 
Spaced upper and lower guide means, a pair of 
load arms each having slide members mounted on 
said upper and lower guide means for horizontal 
trate, the slide members on one of said load arms 
being offset from the slide members of the other 
load arm, said arms having an eactended position 
beyond the width of said frame assembly and a 
retracted position within the width of said frame 
assembly, and horizontal cylinder and piston 
rod means anchored to said frame by a thrust 
connection and disposed in the space between said 
upper and louper guide means for operatively cont 
flected with said load arms for moving the load 
arms together and apart between said eactended 
and retracted positions. 

9. A load clamp for a lift truck and the like 
comprising a frame, two pairs of elongated 
parallel horizontal guides on said frame, each 
pair comprising vertically spaced upper and lou 
er guides, the two lower guides being spaced from 
the two upper guides, two pairs of slides Sp 
ported by the respective pairs of guides in offset 
relation, a pair of load arms, one arm being 
mounted on each of said pairs of slides, and hori 
207tal cylinder and piston rod means anchored 
to said frame by a thrust connection and eactend 
ing parallel with said guides in the space between 
the upper and lower guides of the two pairs and 
operatively connected with said load arms for 
noting the load arms together and apart be 
tween ertended and retracted positions. 

10. A load clamp for a lift truck and the lice 
comprising a frame assembly having two sets of 
tertically spaced upper and lower guide means, 

first pair of slide members mounted on said 
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upper and lower guide means for horizontal 
travel, a crosshead interconnecting said slide 
members, a load arm on said crosshead, a Second 
pair of slide members mounted on said upper and 
oxer guide nears for horizontal travel in offset 
relation to said first pair of slide members, a 
crosshead interconnecting said second pair of 
slide members, a load arm on said last mentioned 
crosshead, said arms having an eactended posi 
tion begond the upidth of said frame assembly 
and retracted position within the width of said 
frame assembly, and horiaontal cylinder and pis 
ton rod means operatively connected with said 
arms for moving the arms together and apart 
betDeen said eatended and retracted position. 

11. A load clamp for a lift truck and the like 
comprising a pair of load arms, upper and lower 
horizontal slide members supporting each arm, 
the loader slide members for the two arms being 
spaced from the upper slide members for the two 
arms and the slide members on one arm being 
offset from the slide members on the other arm, 
a frame assembly having guide means supporting 
said slide members for horizontal travel, and a 
pair of horizontal cylinder and piston rod units 
eactending parallel with said slide members and 
disposed in side by side relation in the space be 
teen said lower and upper slide members, each. 
unit being connected betteen said frame assemi 
tly and one of said load arms, respectively, for 
moping said arms toward and away from each 
other in a long range of movement between eac 
tended and retracted positions. 

2. A load clamp for a lift truck and the like 
comprising a first pair of vertically spaced upper 
and louver horizontal slide members, a crosshead 
interconnecting said slide members, a second pair 
of pertically spaced upper and louder horiaonial 
slide members, a crosshead interconnecting sai 
second pair of slide members, load arms mounted 
on said crossheads, a frame assembly having guide 
means supporting said two pairs of slide mem 
bers in offset relation for horizontal travel, and 
a pair of horizontal cylinder and piston rod units, 
each unit being connected between said frame 
assembly and one of said load arms, respectively, 
for moving said load arms toward and away from 
each other between eactended and retracted posi 
tions, said units being disposed in parallel side by 
side relation in the space between said louder and 
upper slide members to produce a long range 
of movement of said arms. 

13. A load clamp for a lift truck and the like 
comprising a frame assembly, a pair of load arms 
mounted on said frame assembly for horizontal 
sliding movement toward and away from each 
other, and a pair of oppositely directed horizontal 
cylinder and piston rod units one above the other, 
each unit being connected between said frame 
assembly and one of said load arms, respectively, 
for moving said arms between an open position 
beyond the width of the frame assembly and a 
closed position within the width of the frame as 
sembly, said units being disposed in parallel over 
lapping relation to produce a long range of move 
ment of said arms. 

14. A load clamp for a lift truck and the lice 
comprising a frame assembly, a pair of load arms 
mounted on a plurality of guides on said frame 
assembly one above another for horiaontal slid 
ing modement toward and away from each other, 
a pair of oppositely directed horizontal cylinders, 
one oboe another, connected with said frame 
assembly, and piston rods in said cylinders con 
nected with said respective load arms for moving 
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said airns between eactended and retracted posi 
tions, said cylinders being disposed in parallel 
operlapping relation to produce a long range of 
movement of said arms, the Spacing of said arms 
in eactended position being greater than their 
spacing in retracted position by a distance eac 
ceeding the oper-all length occupied by the two 
cylinders in the frame assembly. 

15. A load clamp for a lift track and the like 
comprising a frame assembly having two pairs of 
elongated parallel horizontal guide members, 
each pair comprising vertically spaced upper and 
lower guide members, the two lower guide men 
bers being spaced below) the tuco upper guide 
members, two pairs of slide members supported 
by the respective pairs of guide members in off 
set relation, a pair of load arms, one arm being 
mounted on each of said pairs of slide members, 
respectively, and a pair of horiaontal cylinder 
and piston rod units, each unit being connected 
between said frame assembly and one of said 
load arms, respectively, for moving said arms to 
Dard and aatay from each other between eacterd 
ed and retracted positions, said units being dis 
posed in parallel side by side relation in the space 
betaseen said upper and lower guide members to 
produce a long range of movement of said arms. 

16. A material handling device adapted to be 
mounted on a truck, comprising a carriage hay 
ing a predetermined width, a pair of material 
handling arms mounted on said carriage for re 
ciprocating movement toward and away from 
each other, said arms being adapted to engage a 
load of material therebetween, means mounting 
said arms comprising a pair of elongated slides, 
one for each arm, respectively, and each rigidly 
attached to its associated arm at the end thereof, 
and a pair of guide bearings, one for each slide, 
for supporting the same in all positions of re 
ciprocating travel, said guides being facedly 
mounted in horizontal position on said carriage 
and disposed entirely within the confines of the 
predetermined width thereof, each slide being of 
sufficient length to support its attached arm in 
eactended position and when in eactended position 
said arms having space therebetupeen equal to ap 
proacimately twice said predetermined width of 
Said carriage, Said guides and associated slides 
being constructed and disposed to permit said 
arms to approach each other to a retracted posi 
tion in thich a space is provided between said 
arms equal to approacimately one-half of said 
predetermined width of said carriage, and a pair 
of horizontal fluid pressure cylinder and piston 
rod traits disposed one aboe the other in over 
lapping relation, One for each of said arm and 
slide assemblies, respectively, each unit being 
connected between its associated arm and slide 
assembly and said carriage and being capable of 
moving said arms, respectively, to full eactended 
and retracted positions. 

17. In an industrial truck having a lift. car 
riage mounted for vertical movement, said car 
riage having a predetermined width transversely 
of the truck, a pair of load arms adapted to en 
gage a load of material therebetween, upper and 
louper horiaontal slide members supporting each 
arm, the lower slide members for the two arms 
being spaced below the upper slide members for 
the two arms and the slide members on. One arm. 
being offset from the slide members of the other 
arm, guide means on said carriage supporting 
said slide members for transJerse horiaontal 
travel, and a pair of horizontal cylinder and pis 
ton rod units disposed in side by side relation par 
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age Dith said slide members in the space betaDeen 
said lower and upper slide members, each unit 
being connected between said carriage and One 
of said load arms, respectively, for moving said 
arms toward and away from each other between 
an eactended position beyond said width of the 
carriage and a retracted position within the 
width of the carriage, 

18. A load clamp for a lift truck and the like 
comprising a pair of load arms mounted on the 
outer ends of oppositely directed horiaontal slides 
for reciprocating horiaontal travel toward and 
aupay from each other to clamp a load therebe 
tDeen, a frame assembly having guides support 
ing said slides through a range of travel between 
eactended and retracted positions, said arms in 
eactended position being spaced apart a distance 

O 

approacimately twice the width of said frame as 
sembly and in retracted position being spaced 
apart a distance approacimately half the width. 
of said frame assembly, and a pair of overlapping 
horizontal cylinder and piston rod units, one 
above the other, each connected between said 
frame assembly and one of said arms, respec 
tively, for moving said arms between said eacterd 
ed and retracted positions. 

19. A load clamp for a lift truck and the like 
comprising a supporting frame of predetermined 
zoidth, a pair of load clamping arms on opposite 
sides of said frame, elongated horizontal guide 
means, respectively, one above another on said 
frame supporting said arms for sliding move 
ment between an eactended position beyond the 
Didth of said frame and a retracted position 
within the width of said frame, and a pair of 
horizontal cylinder and piston rod units disposed 
One above the other for noting Said load arms 
between said eactended and retracted positions, 
each of said units being connected between one 
of said load arms and the opposite side of the 
frame. 

25 

30 

40 

16 
20. A load clamp for a lift truck and the like 

comprising a supporting frame of predetermined 
width, a pair of load clamping arms on opposite 
sides of said frame, a pair of horizontal cylinder 
and piston rod units disposed one above the other 
for noying said load arms in sliding movement 
betaDeen an eacterded position begond the Didth. 
of said frame and a retracted position Dithin the 
apidth of said frame, each of said units being 
connected between one of said load arms and said 
frame, and elongated horiaOntal guide means on 
said frame Supporting said arms for said sliding 
movement, the guide means for the tuo arms be 
ing relatively offset one above the other and sym 
metrically disposed about the aces of said cylinder 
and piston rod units. 

ESE G. EEMANN. 
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