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INDUSTRIAL TRUCK ATTACHMENT 
Wesley Zorn, Chicago, Ill., assignor to . Clark 

Equipment. Company, Buchanan, Mich., a cor 
poration of Michigan 

Application November 21, 1951, Serial No. 257,566 
(CI, 214-315) 3 Claims, 

1. 
My present invention relates generally to a 

load elevating mechanism, and, more specifically, 
is directed to a lift dump attachment particularly 
adapted for emptying a dump-bottom type hop 
per. 
The present invention constitutes an improve 

ment over the lift dump attachment forming the 
subject matter of the copending application of 
E. Ryan Backofen and Wesley Zorn, Serial. No. 
260,018, filed December 5, 1951. 

It is an object of my present invention to pro 
vide a lift dump attachment having a sequentially 
operable 1 to 1 and 2 to 1 lift. 
The attachment of my present invention, is 

particularly adapted for emptying a dump-bot 
tom type hopper. This type of hopper comprises 
a substantially rectangular body portion pivotally 
mounted at its rear end, about a horizontal axis, 
to a platform portion. The initially operable 1 
to 1 lift is provided to break open the hopper 
while the 2 to 1 lift is provided to complete the 
opening of the hopper by causing the forward 
end of the body portion to Swing upwardly and 
away from the forward end of the platform por 
tion. 

It is another object of my present invention 
to provide a lift dump attachment, as noted, 
which is of Sinple construction. and economical 
in operation. 
The lift dump attachment of my present in 

vention comprises first frame means Which is 
adapted to be Secured to the load supporting 
carriage of an industrial truck. Slidably mount 
ed in the first frame means is second frame 
lineans. A hydraulic assembly, is provided for 
effecting vertical movement of the Second frame 
means. A carriage assembly is mounted for 
in ovement within the Second frame means, and 
suitable stop means is provided for causing the 
carriage assembly to move upwardly conjointly 
With the Second frame means during upward 
movement of the latter. Sprockets are rotatably 
mounted to the Second frame means and chains 
are trained over the Sprockets. The chains are 
secured at their one ends to the carriage assem 
bly, and at their other ends to means slidably 
nounted along the actuating cylinder, which 
In eans, in the Specific embodiment of my inven 
tion to be disclosed hereinafter, comprises a pair 
of slide inenberS Slidably mounted in guide tubes 
Secured to opposite sides of the cylinder of the 
elevating hydraulic assembly. 
The side members are adapted to engage the 

upper cap of the cylinder of the elevating hy 
draulic aSSembly after the second frame means 
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has been raised a predetermined height for pro 
viding reaction points, whereby, upon continued 
upWard movement of the Second frame means, 
the chains will cause the carriage assembly to 
move upwardly at twice the speed that the sec 
Ond frame means moves. 
Now, in order to acquaint those skilled in the 

art with the manner of constructing and using 
devices in accordance with the principles of my 
present invention, I shall describe, in connection 
with the accompanying drawings, a preferred 
embodiment of my present invention: 
In the drawings: 
Figure 1 is a perspective view of an industrial 

truck to which is secured, at the forward end 
thereof, the lift dump attachment of my present 
invention; v Figure 2 is a front elevational view of the lift 
dump attachment of Figure 1; 

Figure 3 is a plan view of the lift dump attach 
ment of Figure 2; 

Figure 4 is a side elevational view of the lift 
dump attachment of Figure 2; 

Figure 5 is a perSpective view of the industrial 
truck of Figure 1 with the lift dump attachment 
in an elevated position; 

Figure 6 is a diagrammatic front elevational 
view of the lift dump attachment With the ele 
ments thereof being shown in the same relative 
position as they are in Figure 2; 

Figure 7, is a diagrammatic front elevational 
View of the lift dump attachment with the ele 
ments thereof being shown in the same relative 
position as they are in Figure 1; and 
Figure 8 is a diagrammatic front elevational 

view of the lift dump attachment with the ele 
ments thereof being shown in the same-relative 
position as they are in Figure 5. 

Referring now to Figure 1, there is shown, an 
industrial truck, indicated generally by the ref 
erence numeral B, having a pair of drive Wheels 

disposed at the forward end thereof, and a pair 
of steering wheels 2 disposed at the rear end 
thereof. The truck it is provided with a con 
Ventional prime nover and drive means for ef 
fecting driving of the forward wheels. . Mount 
ed on the truck () is an operator's seat 3, and 
disposed forwardly thereof is a hand steering 
Wheel 4 mounted on a steering column 5 which 
is operatively connected in a conventional man 
ner to the rear steering wheels 2. Pivotally 
mounted at the forward end of the truck f G is a 
conventional generally vertically extending mast, 
indicated generally by the reference numeral 6, 
Which comprises a pair of opposed facing, ver 
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tically extending, outer channel members T, in 
which are slidably mounted a pair of vertically 
extending opposed facing channel members 8. 
The outer channel members T, adjacent their 
upper ends, are maintained in Spaced relation 
by means of a brace 9. The inner slidable chan 
nel members 8, adjacent their upper ends, are 
interconnected by means of a croSS head 20, 
which has suitable connection to the upper end 
of the piston rod 2 of a hydraulic piston and 
cylinder assembly, indicated generally by the 
reference numeral 22. The assembly 22 is se 
cured, at its lower end, to the outer channel 
members . Rotatably mounted on the cross 
head 20, about a horizontal axis, are a pair of 
sprocket gears 23 over which a pair of chains 
24 are trained. The chains 24, adjacent their 
one ends, have connection to a brace member, 
not shown, secured to the outer fixed channel 
members , intermediate of the ends thereof. 
The chains 24, adjacent their other ends, are 
Suitably connected to a load supporting carriage 
which is mounted for upward and downward 
movement Within the inner channel members 8. 
Detachably Secured to the forward surface of the 
load Supporting carriage are a pair of vertically 
Spaced, transversely extending, frame members 
Ol' fork bars 25 and 26. 
Movement of the load supporting carriage 

Within the inner channel members 8 is effected 
by Selectively admitting fluid under pressure to 
the lower end of the cylinder of the hydraulic 
piston and cylinder assembly 22. In this in 
Stance, the flow of fluid under pressure to the 
lower end of the cylinder causes the piston rod 
2 to be urged upwardly, which, in turn, causes 
upward movement of the inner channel mem 
bel's f8, CrOSs head 20, and sprocket gears 23. As 
the Sprocket gears 23 are moved upwardly the 
chains 24, which as aforedescribed, are fixed at 
their one ends, rotate about the sprocket gears 23 
thus urging the load supporting carriage up 
Wardly. When it is desired to lower the load 
Supporting carriage, fluid under pressure is bled 
from the lower end of the cylinder of the assem 
bly 22 thus permitting the piston rod 2 to move 
downwardly under the weight of gravity. 

Brackets 27 are Secured to the Outer sides of 
the Outer channel members 7, intermediate of 
the ends thereof, and pivotally mounted to the 
brackets 2 are hydraulic piston and cylinder 
assemblies indicated generally at 28 which are 
carried by the truck O. By the selective admis 
Sion of fluid under pressure to either the for 
Ward or rear ends of the hydraulic piston and 
cylinder assemblies 28, the mast assembly, indi 
cated generally at 6, may be tilted either for 
Wardly or rearwardly. 
Secured to the forward surfaces of the fork 

bars 25 and 26, in a manner to be described fully 
hereinafter, is the lift dump attachment of my 
present invention. The attachment is particu 
larly adapted for use with a skid box or hopper 
of the character indicated generally at 3. The 
hopper 3 is of the dump bottom type and com 
prises a substantially rectangular body portion 
32 pivotally mounted at its rear end, about a 
horizontal axis, to a platform portion 33. The 
platform 33 is formed with upturned sides 34 and 
is Supported at its rear end on a pair of legs 35. 
A transverse I-beam 36 is secured to the under 
Side of the platform 33 adjacent the forward end 
thereof. A Suitable bracket 3 is Secured to the 
rear end of the body portion 32. 
The hopper 3 is normally in the position 
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4. 
shown in Figure 1, in which position a container 
is defined for storing articles such as metal cast 
ings and the like. After the hopper 3 f has 
been filled with castings, or the like, and it is 
desired to empty the hopper 3, the device of my 
present invention is adapted to effect raising of 
the lear end of the body portion 32 relative to 
the platform 33. As shown in Figure 5, the plat 
form 33 together with the upturned sides 34, 
define an inclined chute, the lower end of which 
may be directed toward another container or pile 
for conveying articles from the hopper 3 to the 
said container or pile. 
The construction of the lift dump attachment 

of my present invention shall now be described 
in detail. 
A pair of spaced vertically extending channel 

members 4 and 42, C-shaped in CrOSS Section, 
are secured at their lower ends to the folward 
surfaces of the fork bars 25 and 26. The chan 
nel members 4 and 42 are maintained in proper 
spaced relation, at their upper ends, by means 
of a horizontal channel brace member 43. The 
channel members 4, 42 and 43 define a first 
frame means. Slidably mounted in the chan 
nel members 4 and 42, respectively, are chan 
nel members 44 and 45. The inner slidable chan 
nel members 44 and 45 are interconnected at 
their upper ends by a pair of spaced apart trans 
versely extending brace members 46 and 47. 
The braces 46 and 47 are maintained in posi 
tion by spacers 48 and 49. The channel mem 
bers 44 and 45, brace members 46 and 4, and 
spacers A8 and 49 define a second frame means 
which is slidably mounted in the afore-described 
first; frame means. 

Wertical movement of the inner Slidable chan 
nel members 44 and 45, together with the trans 
verse brace members 46 and 47, is effected by 
means of power actuated means which pref 
erably comprises a centrally located hydraulic 
piston and cylinder assembly indicated generally 
by the reference numeral 50. The hydraulic 
assembly 50 comprises a cylinder 5 which is Se 

is cured, at its lower end, by bolts 52 to a plate 53 
suitably secured, as by Welding, to the front face 
of the lower fork bar 26. The cylinder support 
plate 53 is reinforced by a Substantially triangu 
lar gusset plate 54. 
The upper end of the cylinder 5 is provided 

with a cylinder cap 55, to which is secured, by 
bolts 56, a gland clamp plate 57 through which 
extends a piston rod 58. The upper threaded 
end of the piston rod 58 is secured, by a nut 59, to 

5 a horizontal plate 60 which is secured between 
the inner channel braces 46 and 47 intermediate 
of the ends thereof. 
The hydraulic piston and cylinder assembly 59 

is of the double acting type, and, thus, when fluid 
is admitted to the lower end of cylinder 5 the 
piston rod 58 is urged upwardly, thereby moving 
the inner slide top braces 46 and 47, together 
with the inner channel members 44 and 45, up 
wardly. When fluid under pressure is admitted 
to the upper end of the cylinder and fluid is 
simultaneously bled from the lower end of the 
cylinder 5 the piston rod 58 is urged down Wardly 
thereby causing the inner channel top brace 
members 46 and 47, together with the inner 
channels 44 and 45, to move downwardly within 
the outer channel members 4 and 42. 
Mounted for upward and downward move 

ment within the inner slidable channel members 
44 and 45 is a carriage assembly indicated gen 
erally by the reference numeral Ti. The carriage 
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lf comprises end plates 72, and 73 which are dis 
pOSed respectively adjacent the inner, channel 
members 44 and 45. Laterally extending pin. 
members 14 are fixed in the carriage end plate 2 
and project into the inner channel member 44. 
Rotatably mounted on the outer ends of the pin 
members 74 are rollers 75 which engage the 
inner Surfaces of the leg portions of the inner 
channel member 44. Laterally extending pin 
members 6 are fixed in the carriage end plate 73. 
The Outer ends of the pin members 76 project 
into the inner channel member 45 and rotatably 
mounted. On the projecting ends of the pin ine 
bers 6 are rollers 77 which engage the inner 
Surfaces of the leg portions of the inner channel 
in einber 5. 
Thrust roller blocks 8 and 9 are secured re 

spectively to the carriage end plates 2 and 3. 
The blocks 8 and 9 extend into the inier chan 
nel members 44 and 45 and provide support for 
roller's 80 and 8 which respectively engage the 
bight portions of the inner channel members : 
and 45. 

Secured to the forward edges of the carriage 
end plates 2 and 3, respectively, are lift brackets 
82 and 83 which extend toward each other. In 
terconnecting the lift brackets 32 and 83 is a 
trainsversely extending main carriage plate 33 
Which is Secured to the lift bracketS 82 and 83 
respectively by bolts 85 and 36. 
The junction of the carriage end plate 2 and 

the lift bracket 82 is reinforced at the upper and 
lower ends thereof by gusset plates 88. The junc 
tion of the carriage end plate 3 and the lift 
bracket 82 is reinforced at the upper and lower 
ends thereof by gusset plates 89. Welded to the 
inner channel members 44 and 45, adjacent the 
lower ends thereof, are carriage bumper plates 9: 
and 9 . The bumper plates 9 and 9 act as stops 
for liniting downward movement of the carriage 

relative to the inner channel members A 
and 5. 

Aovement of the carriage Within the inner 
chaallel members 48 and A5 is accomplished by 
gain reans which shall now be described in de 
tail. Mounted intermediate of the inner channel 
hraces 46 and , on spaced apart shafts 93 and 
33, are compound sprockets 95 and 96. Trained 
over the sprockets 95 and 95, respectively, are 
compound chains 9 and 98. The chains 9 and is 
98, at their one ends, are riveted to chain anchor 
pins 93 and 9. The chain anchor pins 39 and 
(2) are respectively bolted to blocks and 2 

fixed to horizontal plates 3 and 4 which are 
suitably secured to the rear surface of the main 
carriage plate 84. The mountings of the plates 

3 and 96 to the main carriage plate 34 are rein 
forced by gusset, plates 95 and les. 
The cylinder 5 of the hydraulic assembly 5 

has secured along opposite sides thereof a pair 
of channel members 8 and G9. The outer ends 
of the leg portions of the cylinder channels (8 
and 9 are interconnected for a portion of their 
length, adjacent the upper end, by closure plates 
is and . The channels 8 and 3 and the 
respective closure plates C and define gilide 
tubes for a purpose to be hereinafter described. 
The cylinder channels (98 and 89 terminate in 
mediately beneath the cylinder cap 55 and the 
latter covers a portion of the open section of the 
channels 98 and 03. 
The other ends of the chains 9 and 98 extend 

downwardly into the open area, of the cylinder 
channels 98 and (9 and are riveted to rectangul 
lar members 2 and 3 which are slidably 
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6 
mounted in the guide tubes defined by the chan 
nels 8 and 09 and the respective closure plates 

9 and . . . 
The upper edge of the main carriage plate 84 

has Secured to its upper edge a pair of spaced 
block members 26 and 27 which provide a 
journal Support for a transverse shaft 28. Se 
cured to the shaft 28, adjacent the block men 
bers 26 and 2, are a pair of J-shaped hook 
members 29 and 30. 
A pair of t-shaped horizontally spaced load 

Supporting fork frames 3 and 32 are detach 
abiy Secured along their verticallegs to the afore 
described fork bai's 25 and 26 immediately in 
Wardly of the outer channel members 4; and 42. 
The Operation of the lift dump attachment of 

Iy present in Yention is as follows. When it is 
desired to dump the contents of a loaded hopper, 
the industrial truck f is aligned with the hop 
per and the load Supporting forks 3 and 32 
are inserted below the platform. 33 between the 
legs 35. The hopper 3 is then raised to an ele 
Wated position by Selectively admitting fluid under 
preSSure to the lower end of the cylinder of the 
hydraulic assembly 22 of the truck mast, 6. 
While the hopper 3 is being elevated as a unit, 
the elements of the lift dump attachment remain 
in the positions shown in Figures 2 and 6. After 
the hopper 3 has been elevated to the desired 
height, fluid under pressure is admitted to the 
cylinder 5 of the hydraulic assembly. 53 of the 
lift dump attachment which causes the inner 
channel top braces 48 and 4 to be raised together 
With the inner channel members 43 and 45. The 
carriage assembly if of the lift dump attachment 
is also raised by virtue of the stop members 35 
and 9A engaging the lower ends of the carriage 
end plates 2 and 3. Through the initial range 
of movement of the inner slides i4 and 45, there 
is no relative movement between the carriage 7 
and the piston rod 58 and what I term a 1 to 1 lift 
is provided. 
NoW, during initial upward movement of the 

carriage if, the hook mernbers 29, and 3 en 
gage the bracket 3 of the hopper 3i causing the 
rear end of the latter to be moved upwardly. 
During upward movement of the rear end of the 
body portion 32 of the hopper 3, the forward end 
of the body portion 32 pivots upwardly and away 
from the platform portion 33. It has been deter 
mined that a considerable force is required to 
break open the hopper 31. For this reason, I have 
provided a lift, dump attachment, as described, 
wherein the carriage carrying the lift hooks 
29 and 39 moves initially at the same speed 
as the piston rod 58. This i to 1 lift, however, if 
continued through the entire range of travel of 
the carriage if, would require the attachment to 
be of considerable height. To overcome the lat 
ter objection, the above described chain and slide 
means are provided which cause the carriage 
and lift hooks 29 and 30 to move upwardly twice 
as fast as the piston rod 58, after the latter has 
been actuated through a predetermined range. 
As the piston rod 58 of the hydraulic assembly 

53 is urged upwardly, the chain slides 2 and is 
move upwardly within the cylinder channels 33 
and 9, until the chain slides 2 and 3 engage 
the underside of the cylinder cap 55 as shown in 
Figure 7. At this point, the chain slides 2 and 
3 are prevented from moving further upwardly 

and a reaction or anchor point is provided for 
the chains 9 and 98. 
Upon further upward movement of the piston 

rod 58, the inner, channel top braces 46 and 47 
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continue upwardly, and since the chains 97 and 
98 are anchored at their one ends, the latter 
will travel over the sprockets 95 and 95 causing 
the ends of the chains 9 and 98, Secured to the 
carriage 7, to move upwardly relative to the 
inner channels 44 and 45. Thus, through the 
final range of upward movement of the inner 
channels 44 and 45, the carriage if is caused to 
move upwardly twice as fast as the piston rod 39 
providing what I term a 2 to 1 lift. 
From the afore-described operation of the lif 

dump attachment of my present invention, it will 
be readily apparent to those skilled in the art that 
the attachment provides for initial high force or 
power and subsequent high Speed hook travel. 
After the hopper 3 has been initially broken 
open, the force required to move the hopper to a 
full open position is less than the initial opening 
force required. Thus, the 2 to 1 lift provides Suf 
ficient force to complete the opening of the hop 
per 3f after the latter has been initially broken 
open. By providing a sequentially operable 1 to 1 
and 2 to 1 lift, the overall vertical height of the at 
tachment may be maintained at a minimun). With 

at sacrifice of operating efficiency. The point at 
which the 2 to 1 lift becomes effective may be 
varied by altering the lengths of the chains 9 
and 98 which extend downwardly in the channels 
8 and 09: 
After the hopper 3 has been initially broken 

open, upward movement of the rear end of the 
body portion 32 causes the forward end of the 
platform portion 33 to be drawn toward the in 
dustrial truck until the I-beam 35 engages the 
forward ends of the load Supporting forks 3 and 
?32. At this point, the I-beam 36 acts to stop 
further movement of the platform 33 toward the 
industrial truck and the hopper 3 will assume 
the position shown in Figure 5 while the elements 
of the lift dump attachment Will assume the po 
sitions shown in Fig. 8. With the hopper 3 in 
this position, the contents thereof will slide down 
Wardly from the body portion 32 along the in 
clined platform 33 which acts as a chute for di 
recting the goods where desired. 
The hopper 3 may be emptied at any prede 

termined height within the capacity of the mast 
6 of the industrial truck 0. After the hopper 

3 has been emptied, fluid under pressure is Selec 
tively admitted to the upper end of the cylinder 
5 and fluid is simultaneously bled from the lower 
end thereof thereby permitting the piston rod 58 
to move downwardly at which time the hopper 3 
Will return to the position shown in Figure 1. 
Now, while I have shown and described what I 

believe to be a preferred embodiment of my pres 
ent invention, it will be understood that various 
modifications and rearrangements may be made 
therein. Without departing from the Spirit and 
Scope of my invention. 

claim: 
1. For use with an industrial truck having an 

upwardly and downwardly movable load support 
ing carriage, the combination of a load elevating 
mechanism comprising, first frame means Secured 
to said load Supporting carriage, Second frame 
means slidably mounted in said first frame 
means, a hydraulic assembly having a cylinder 
Secured to said carriage and a piston rod Secured 
to said second frame means, said cylinder having a 
cap at the upper end thereof, a carriage assembly 
mounted for movement with Said Second frame 
means, means for causing said carriage assembly 
to move upwardly conjointly with said second 
frame means during initial upward movement of 
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8 
the latter, channel members secured to opposite 
Sides of said cylinder, sprockets rotatably carried 
by Said Second frame means, chains trained over 
Said Sprockets and Secured at their one ends to 
Said carriage assembly, slide members secured to 
the other ends of said chains and being slidably 
mounted in said channel members, and said slide 
members being adapted to engage the cylinder 
Cap after Said Second frame means has been 
raised a predetermined height for providing re 
action points whereby upon continued upward 
novement of Said Second frame means said chains 
Will cause said carriage assembly to move upward 
ly at a greater Speed than the speed that said 
Second frame means moves. 

2. For use with an industrial truck having an 
upwardly and downwardly movable load support 
ing carriage, the combination of a load elevating 
inachanisa comprising, first frame means secured 
to Said ioad Supporting carriage, second frame 
raneans slidably mounted in said first frame means, 
a hydraulic aSSembly having a cylinder secured 
to Said carriage and a piston rod Secured to said 
Second frame means, said cylinder having a cap 
at the upper end thereof, a carriage assembly 
1:10unted for noverinent Within said second frame 
Fileans, Stop means Secured to the lower end of 
Said Second frame means which engage said car 
liage aSSembly during initial upward movement 
of Said Second frame means for causing said car 
riage assembly to move upwardly conjointly with 
Said Second frame means, guide tubes secured to 
opposite sides of said cylinder, sprockets rotatably 
carried by Said second frame means, chains 
t’ained over Said sprockets and secured at their 
One ends to Said carriage assembly, slide members 
Secured to the other ends of said chains and be 
ing slidably mounted in said guide tubes, the ex 
ternal peripheries of said slide members conform 
ing to the internal peripheries of said guide tubes, 
and Said slide members being adapted to engage 
the cylinder cap after said second frame means 
has been raised a predetermined height for pro 
viding reaction points whereby upon continued 
upWard movement of Said second fl'ane means 
Said chains will cause said carriage assembly to 
Iihove upwardly at twice the speed that said second 
frame means moves. 

3. For use with an industrial truck having an 
upWardly and downwardly movable load sup 
porting carriage, the combination of a load ele 
Wating mechanism comprising, a first pair of 
Spaced vertically extending channel members 
Secured to Said load Supporting carriage, a sec 
Ond pair of channel members slidably mounted 
in Said first channel members, a crosshead ex 
tending transversely of the industrial truck and 
interconnecting said second channel members 
adjacent the upper end thereof, a hydraulic as 
Sembly having a cylinder secured to said car 
riage and a piston rod secured to said cross. 
head, said cylinder having a cap at the upper 
end thereof, a carriage assembly mounted for 
rihovement within said second channel members, 
Stop Ilembers secured to the lower ends of said 
Second channel members which engage said car 
riage assembly during initial upward movement 
of Said Second channel members for causing said 
Carriage aSSembly to move upwardly conjointly 
with Said second channel members, vertically 
extending guide tubes secured to opposite sides 
of Said cylinder, Sprockets rotatably carried by 
Said Crosshead, chains trained over said sprockets 
and Secured at their one ends to said carriage 
a SSerinbly, Slide members Secured to the other 
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ends of said chains and being slidably mounted 
in said guide tubes, the outer peripheries of said 
slide members conforming to the inner periph 
eries of said guide tubes, and said slide metabers 
being adapted to engage the cylinder cap aftei 
Said Second channel members have been raised 
a predetermined height for providing reaction 
points whereby upon continued upward move 
ment of Said Second channel linenbers said chains 
will cause said carriage assembly to move up 
Wardly at twice the speed that said second chan 
nel members move. 
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