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) 3,353,698
ATTACEMENT FOR INDUSTRIAL TRUCK
David H. Link, Battle Creek, Mich., assignor to Clark
Equipment Comipany, a corporation of Michigan
Filed Dec, 29, 1965, Ser. No. 517,355
8 Claims. (CL 214—730)

This invention relates to attachments for lift trucks,
and more particularly to actuator means for lift truck
attachments in which the main lifting chain is utilized
also for actuating the attachment.

It is an object of the present invention to provide im-
proved attachment actuator means of relatively simple and
low-cost construction.

Another object of the invention is to minimize the use
of hydraulic actuator mechanism in lift truck attachmenis
in order to improve operator visibility, minimize leakage
problems, and eliminate the requirement of special sheave
assemblies for guiding hydraulic hoses to attachments at
all elevations thereof.

Another object of the invention is to provide an im-
proved side shifter attachment for lift trucks.

In carrying out my invention in a preferred embodi-
ment, I provide rotatable sprockets which secure the
main lifting chain at its one end to the lift carriage and
at its other end to a fixed portion of the truck, actuator
means for rotating the latter sprocket for actuating the
lifting chain, and means associated with the carriage for
utilizing the resulting chain and sprocket movement to
impart a linear movement to the carriage.

Other objects, advantages and features of the inven-

~ tion will become apparent upon consideration of the fol-

lowing detailed description, taken in conjunction with the
accompanying drawings, wherein:

FIGURE 1 is a front elevational view of a lift truck
upright which embodies my invention;

FIGURE 2 is a sectional view taken along line 2—2
of FIG. 1;

FIGURE 3 is a plan view of the upright shown in
FIGS. 1 and 2;

FIGURES 4 and 5 are enlarged partial views of the
upright shown in FIG. 1 wherein the device of my in-
vention is shown in different operating positions; and

FIGURES 6 and 7 are enlarged sectional views of
portions of the fork carriage side shifter mechanism.

Referring now in detail to the drawings, the numeral
10 denotes generally a lift truck upright and load car-
riage assembly adapted for pivotal mounting on the for-
ward drive axle of the truck by a pair of laterally spaced
trunnion members 12, one of which is shown, which
are secured to rear fixed portions of the upright and
provide circular bearing surfaces 14 for mounting on
the drive axle. A pair of laterally spaced brackets 16 are
secured also to. rear fixed portions of the upright for
connection with a pair of hydraulic upright tilt cylinder
assemblies, not shown, which operate in well-known man-
ner to tilt the upright assembly forwardly and rearwardly
about the drive axle of the truck.

The upright assembly 10 may be of the-construction
disclosed in more detail in Patent No. 3,213,967. Gener-
ally, it comprises an outer guideway formed by a pair
of channel members 18 and an inner slide structure
formed by a pair of I-beam section members 20 which
telescope in overlapping nested relation with correspond-
ing members of outer guide structure 18. I-beam mem-
bers 20 are supported in outer channel members 18 by
pairs of rollers 28, as described in detail in the above-
mentioned patent. Transverse support members 30 and
32 are secured to the rear flange portions of the pairs
of channels and I-beams 18 and 28 for bracing these
members. A load supporting carriage assembly 22 is
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arranged to move upwardly and downwardly on the inner
slide structure 28 by means of pairs of rollers 24 which
are connected to the carriage by brackets 26. The lift-
ing mechanism includes a conventional lift cylinder and
piston assembly 34 having a cross head 36 located at
the outer end of the piston rod and carrying on oppo-
site sides of the lift cylinder a pair of sprocket mem-
bers 38 which engage lifting chain 40. The lift cylinder
34 is secured at the lower end thereof to a fixed trans-
verse portion of the upright assembly at numeral 43. Up-
right assembly 10 as thus far described is conventional.

Mounted for rotation of a collar 42, which is secured
to the outer fixed cylinder of assembly 34, is a sprocket
44. Connected to collar 42 in a projection 45 is a re-
tainer 46 (FIG. 6). A relatively short actuator cylinder
48 is located at one side of lift cylinder 34 and is pivot-
ally connected at its base end by a bracket and pin
50 to a fixed extension 52 of a collar 54 which is se-
cured to the lower end portion of the cylinder assembly
34. The piston rod end 56 is bifurcated and is pivotally
connected by a pin 58 to the outer end of a lever arm
60 which is offset rearwardly and secured to sprocket
44 by an annular bearing portion 62 which is rotatable
on a bearing sleeve 63. Actuator cylinder 48 is double-
acting, and fluid pressure supplied to the lower end
thereof extends the piston rod to rotate sprocket 44 in
a counterclockwise direction (FIG. 4), whereas retrac-
tion thereof actuates lever 69 to rotate the sprocket in
a clockwise direction (FIG. 5). Sprocket 44 functions
as a rotatable fixed anchor for chain 49, which is reeved
on sprocket 44 and extends upwardly from opposite sides
thereof for reeving on crosshead sprockets 38.

Fork carriage assembly 22 comprises a pair of vertical-
ly spaced and transversely extending fork bar members
64 secured together and supported by rollers 24 in I-
beams 26 by the pair of vertically extending and trans-
versely spaced brackets 26. A vertically extending plate
66 is mounted by bolts 68 to upper fork bar 64 and
supports from the top edge thereof a transverse hollow
tubular journal or guide member 79. The fork bars 64
are notched to receive overlapping bracket members 72
and 74 at the upper and lower edges thereof, bracket
72 being secured to plate 66 and bracket 74 to a for-
ward fork carriage plate 86 by a member 78, Supported
from tubular guide 79 for sliding movement transversely
of the truck is an inner shaft member 89, to the oppo-
site ends of which are secured downwardly extending
plates 82 to which are secured at opposite ends ver-
tically spaced and transversely extending fork carriage
plate members 84 and 86. Plate 84 is notched at 85
along the upper edge thereof to receive a pair of fork
tines, or other load supporting device, A fork tine is il-
lustrated in phantom view at numeral 88 in FIG. 2.
Fork tine brackets 90 and 92 support the fork tines
from carriage plates 84 and 86, the fork tines being
adapted for adjustment laterally in selected ones of the
notches 85. A pair of transversely mounted support roll-
ers 94 are mounted for rotation on vertical pins 96 which
are secured in block members 98 on plate 86. Rollers
94 extend through slots 160 in the plate for rolling en-
gagement during side shifting of the fork carriage with
lower fork bar 64, and maintain the proper spacing be-
tween the fork bar and carriage plate.

A block member 102 is secured to opposed inner hori-
zontal edges of carriage plates 84 and 86 and defines
with plate 86 a vertically extending elongated slot 104.
A roller 106 engages in slot 104 and is located at the
upper end thereof when the fork carriage assembly is
in a centered transverse position on the upright assem-
bly, as in FIG. 1. A lever arm 168 is connected at its
outer end to roller 106 and at its inner end is fixedly
secured to the forward end of a rotatable shaft 110
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which extends into a hollow sleeve extension 112 of a
sprocket 114 which is mounted on the opposite side of
fork bar 64. A bushing 116 for sprocket 114 is secured
partially in the fork bar 64 and partially in a bearing
block 118 which is secured to the upper edge of lower
plate 64. A recessed bolt 128 secures shaft 118 to
sprocket 114. Spaced laterally from sprocket 114 and
mounted for rotation in a bushing 122, which is se-
cured in an opening in lower fork bar 64, is the shaft
of another sprocket 24. Chain 40 reeves both sprockets
114 and 124. Tt will now be seen that the lifting chain
40 is a continuous or endless chain. The chain is con-
structed of links mounted at right angles to each other
above each side portion of sprocket 44, and sprockets
114 and 124, as shown at numerals 126 and 128 on
one side of said sprockets (FIG. 2), so that the respec-
tive chain portions conform to the various sprockets 38,
44, 114 and 124, sprockets 38 being mounted for rota-
tion on an axis transverse of the truck and the other
sprockets being mounted for rotation on axes longitudinal
of the truck.

Tn normal load lifting operations of the fork carriage
assembly 22 in upright assembly 16 with the carriage as-
sembly centered as in FIG. 1, energization of lift cylinder
assembly 34 extends the cross head 36 thereof to elevate
the carriage assembly in I-beams 20, and to elevate the
I-beam in outer channel sections 18 in known manner.
It will be appreciated that none of sprockets 44, 114 or
124 rotates during vertical movement per se of carriage
assembly 22. Just as the fixed sprocket 44 functions as a
truck anchor for chain 40, so the sprockets 114 and 124
function as a chain anchor on the carriage assembly 22.
If it is desired to side shift the fork carriage 896, §2, 84,
86 to one side or the other of the position of FIG. 1
thereof, actuator cylinder 48 is energized in either ex-
tension or retraction which actuates lever arm 60 and ro-
tates sprocket 44, thereby actuating chain 40 independ-
ently of any lifting action to rotate sprockets 114 and 124
either clockwise or counterclockwise. Rotation of the lat-
ter sprockets causes lever arm 108 to actuate roller 106
either to the right or to the left in slot 104, as shown in
FIGS. 4 and 5. In FIG. 4 the actuator 48 is extended,
which action causes chiain 40 to rotate sprockets 44, 114
and 124 counterclockwise, thereby actuating lever 103
counterclockwise approximately 90°, as shown, which
causes roller 106 to traverse the length of slct 184 forcing
the fork carriage to the left in guide support tube 70.
Thus, the fork tines or other load engaging mechanism
supported by the carriage are enabled to engage loads not
centered with respect to the longitudinal axis of the truck.
Conversely, retraction of cylinder 48 actuates sprockets
44, 114 and 124 clockwise which rotates lever arm 108
and roller 106 to the position shown in FIG. 5, thereby
actuating the fork carriage to the right of center.

By meéans of relatively simplé and inexpensive mecha-
nism I have provided a side shifter device for lift trucks
which utilizes the main lifting chain for the additional pur-
pose of actuating the fork carriage transversely in either
direction. It will also be noted that inherent in the con-
struction of my device is the desirable attribute of deceler-
ation of the fork carriage during side shifting in either
direction from a centered position. That is, as roller 106
is actuated downwardly relative to slot 194, the transverse
or side shifting force component of the roller decreases
until, in the position thereof in FIGS. 4 and 5, said force
has decreased to zero. This is desirable because it elimi-
nates the need for stop mechanism, and also eliminates
any jarring of the device during or at the end of side shift
travel of the fork carriage.

Although only one embodiment of my invention has
been described herein, this disclosure is merely for pur-
pose of illustration and not as a limitation of the scope of
the invention. For example, it will be appreciated that the
principle of my invention is readily applicable to a lift
truck extension fork carridage which may be mounted on a
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pantograph device operated in a direction longitudinal of
the truck by a lift chain operated worm screw, for in-
stance. It is therefore to be expressly understood that the
invention is not limited to the specific embodiment shown,
but may be used in various othier ways, and that various
modifications may be made to suit different requirements,
and that other changes, substitutions, additions and omis-
sions may be made in the construction, arrangement and
manner of operation of the parts without necessarily de-
parting from the scope of the invention as defined in the
following claims.

I claim:

1. In an industrial truck having a load lifting upright
assembly mounted at one end thereof, a load carriage as-
sembly having first and second relatively movable portions
mounted for elevation in the upright assembly, and exten-
sible motor means in the upright assembly having a first
pair of spaced elevatable wheel means supported from one
end and rotatable on an axis generally transverse of the
truck, second wheel means mounted below said first wheel
means for rotation on an axis longitudinal of the truck,
third wheel means mounted on the first portion of the car-
riage assembly for elevation therewith and rotatable on an
axis longitudinal of the truck, a single endless flexible:
means reeving said first, second and third wheel means,
the second portion of said carriage assembly being mount-
ed for substantially horizontal movement relative to the:
first portion, means for actuating said flexible means to
rotate said third wheel means, and means operatively
connecting said third wheel means to said second carriage
portion for actuating the latter in said substantially hori~
zontal movement,

2. A device as claimed in claim 1 wherein said means:
which connects said third wheel means to said second
carriage portion comprises actuator lever means for con-
verting rotation of said third wheel means to substantiaily
horizontal motion of said second carriage portion.

3. A device as claimed in claim 2 wherein said lever
means comprises slot means in said second carriage por-
tion and a lever element connecting said slot means to
said third wheel means, such that upon rotation of said
third wheel means said lever is rotated and the end thereof
connected to said slot means is actuated along said slot
means thereby actuating said second carriage portion in
said substantially horizontal movement.

4, A device as claimed in claim 2 wherein said third
wheel means comprises a pair of laterally spaced wheel
members, said lever means being connected to one of said
wheel members.

5. A device as claimed in claim 1 wherein said second
wheel means comprises a single wheel mermiber secured for
rotation to a fixed element of the extensible motor means,
and said actuating means for the flexible means being con-
nected to said second wheel means for rotating the latter.

6. A device as claimed in claim 5 wherein said actuat-
ing means for the flexible means comprises a double-acting
cylinder assembly secured at its one end to a fixed por-
tion of said extensible motor means and at its other end
to said second wheel means for rotating the latter in either
direction, whereby to actuate said second carriage portion
either to the right or to the left relative to a centered
position thereof transversely of the upright assembly.

7. In an industrial truck having a load lifting upright
assembly mounted at one end thereof including an exten-
sible motor means in the upright assembly for actuating
vertically sprocket and lifting chain means connected to
the extensible end of the motor means, a load carriage
assembly including a portion mounted for elevation in the
upright assembly, sprocket means mounted for rotation
on said first portion, said lifting chain reeving said latter
sprocket means, a second carriage portion supported from
the first carriage portion for transverse movement relative
thereto, means operatively connecting said latter sprocket
means to said second carriage portion such that rotation
of said latter sprocket means actuates said operative con-



3,353,698

5 6
nection to move said second carriage portion transversely References Cited
of t_he ﬁrst carriage portion, aqd means for actua::ing said UNITED STATES PATENTS
chain independently of actuation thereof by said exten- .
sible motor means for rotating said carriage mounted 2,411,263 11/1946 Guerinetal —.____ 214—701
sprocket means. 5 2,473,659 6/1949 Musgrave ._________ 214—701

8. A device as claimed in claim 7 wherein additional 3,292,804 12/1966 Veneman _.___.__. 214—730 X

sprocket means is mounted for rotation on a fixed portion s .
of said extensible motor means, said chain means com- ~ HUGO O.SCHULZ, Primary Examiner.
prising endless chain means reeving all said sprocket ALBERT J. MAKAY, Examiner.
means, and means connected to said motor mounted 10

sprocket means for rotating the latter.



