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Patented Sept. 1, 1953 2,650,733 

UNITED STATES PATENT OFFICE . 
2,650,733 

SOE SHIFT FOR, CRATE LIFTNG 
ATTACHMENT 

Albert W. Blatz, Thiensville, Wis., assignor to A. O. 
Smith Corporation, Milwaukee, Wis., a corpo 
ration of New York 

Application August 19, 1950, Serial No. 180,385 
(C. 214-730) Claims. 

This invention relates to lift truck side shift 
mechanisms, and particularly to a hydraulic Side 
shift for use with crate and carton lifting attach 
ments. 
An object of the invention is to provide a side 

shift mechanism constructed to eliminate bind 
ing between the load carrying frame and the rail 
on which the frame is slidably supported. 
Another object of the invention is to provide 

a load carrying attachment which is constructed 
to pivot forwardly in the event the lower portion 
of the attachment is backed into an obstruction, 
thereby preventing damage to the attachment 
mounting means and side shift mechanism. 
Another object is to provide a hydraulic side 

shift Cylinder Inounted within a novable load 
Carrying Sleeve to in Suire that no binding will 
occur when the sleeve is actuated by the cylinder 
and piston a SSociated therewith. 
Another object of the invention is to provide 

a Side shift cylinder for a Crate lifting attach 
inent having a horizontal row of retractable fin 
gerS and a load abutting apron carried below the 
fingers, said cylinder serving to shift the crate 
lifting fingers for naximum. Crate carrying eff 
Ciency. 
The lift truck attachment, in general, com 

prises a frame slidably mounted in interlocking 
relation. With the horizontal rail of a lift truck 
elevator assembly, a plurality of forwardly pro 
jecting Spring biased retractable fingers mounted 
On the frame for insertion into the interspaces of 
a. Crate or the like to lift the same, and a hy 
draulic cylinder mounted immediately adjacent 
the rail to shift the frame therealong. In an 
Other embodiment of the invention the side shift 
Cylinder is mounted within a sleeve and the fin 
gerS are mounted on the sleeve, so that all bind 
ing is eliminated when the sleeve and fingers are 
Shifted by operation of the cylinder. 
Other objects and advantages will be set forth 

more fully in the following description of emi 
bodiments of the invention illustrated in the ac 
Companying drawings. 

In the drawings: 
Figure 1 is a side elevation showing the attach 

ment as mounted on the elevator of an industrial 
iift track; 

Fig. 2 is a detail sectional view of the side shift 
cylinder and fingers of Fig. 1; 

Fig. 3 is a cross-sectional view taken along line 
3-3 of Fig. 2; 

Fig. 4 is a view, corresponding to Fig. 2, of the 
Cylinder and fingers of a second embodiment of 
the invention; and 

0. 

15 

20 

25 

3) 

35 

40 

45 

50 

55 

2 
Fig. 5 is a section taken along line 5-5 of 

Fig. 4. 
Referring to the drawings and particularly to 

Fig. 1, the attachment is shown as mounted on 
an elevator mast which is pivotally connected 
at its lower end to the frame of an industrial lift 
truck 2. The mast is preferably formed with 
a pair of opposed channel members 3 adapted to 
Serve as rails for a Corresponding pair of roller 
Shoes 4 mounted therein. The shoes 4 are at 
tached to the lift truck elevator chains 5 for ver 
tical movement therewith as the chains are ac 
tuated by the hydraulic or other suitable elevator 
means ConVentionally provided on industrial 
trucks. 
In order to provide for forward or backward 

tilting of the mast to facilitate load carrying and 
unloading, a tilting link 6 is connected between 
the mast and a suitable hydraulic cylinder, not 
shown. The operation of this mechanism is such 
that the mast may be tilted approximately five 
degrees forwardly from the vertical and fifteen 
degrees rearwardly therefrom. 
The shoes 4 are formed with upper and lower 

connecting portions 1 and 8, respectively, which 
project forwardly to support a horizontal rail 9 
formed integral with the upper portions 7 and 
a bearing plate ?o formed integral with lower 
portions 8. The rail 9 is provided with a raised 
edge if which serves to slidably support the gen 
erally rectangular frame 2 of the attachment 
next to be described. 
Frame 2 comprises an upper horizontal T sec 

tion bar 3 and a lower L. section bar 4, the 
Said bars being joined by a plurality of spaced 
Vertical bars 5. In order to interlock the T bar 
3 with the rail 9, a flange f6 is welded to the 
horizontal portion of T bar 3 for engagement 
With the raised rail edge 1, and a second flange 

is Welded to the vertical stem of the bar for 
engagement With the lower edge of the rail. 

Referring to Fig. 2, the T bar 3 is grooved 
or hollowed out at 8 to allow the frame 2 
to pivot in a clockwise direction, counterclock 
Wise pivot being prevented by the bearing plate 
ld which is abutted by the inner vertical face 
of L bar 4. The provision for clockwise pivot 
is made in order to prevent possible injury to 
the attachment in the event the L bar 4, or 
the depending apron member 9 welded thereto, 
is accidentally caught on an obstruction as the 
truck is backed away from a load. 
In order to support the crate 20, or other ob 

ject to be handled, a horizontal row of forwardly 
projecting Spring biased retractable fingers 2 



2,650,733 
3 

are pivotally mounted at the forward edge of 
the T bar 3. The structure and operation of 
these fingers, as Well as of the depending apron 
i8, are fully described in my Copending applica 
tion Serial No. 131,163 for a Crate Lifting At 
tachment, filed December 5, 1949, and assigned 
to the aSSignee of the present invention. 

in Operating the Crate lifting attachment de 
scribed in the application referred to it is fre 
quently desirable to deposit the crate immediately 
adjacent a Wall, for example a freight car Wall, 
to conserve shipping Space and decrease shipping 
and Storage COStS. It is also desirable to have 
means for shifting the fingers 2 laterally of 
the truck in order to properly register then With 
the interSpaces of the Crate to be handled. Ac 
Cordingiy, a hydraulic side shift cylinder 22 is 
disposed on the T bar 3 to shift the frame 2 
along rail 9 for approximately four inches in 
either direction. 
As shown in Figs. 2 and 3, the cylinder 22 is 

provided With a pair of Opposed rectangular 
heads 2S Which are Welded to the upper bar 
Surface and have ports 24 for flexible hoses 25 
leading to suitable control valves and a source 
of fluid, not shown. A pist.On 26 is mounted 
Within the cylinder and connected to a piston 
rod 2i which extends through one of the heads 
23 for connection With a bracket 28 Welded to 
one of the shoes . The piston 26 and rod 2. 
are thus held Stationary by bracket 28, So that 
the introduction of fiuid into One of the ports 
2 is will operate to shift the cylinder 22, frame 
A2, fingers 2 , and apron 9 along the rail 9 
and bearing plate le. 

he location of the cylinder 22 is such that 
its operation Will produce very little torque about 
a horizontal axis normal to the rail 9. Accord 
ingly, the binding tendency between the rail and 
the frame sliding therealong will be very slight 
and the side shift action Will be generally Smooth 
and free of Sticking. In order to further re 
duce this binding torque, a Second embodiment 
of the invention is illustrated in Figs. 4 and 5 
Wherein the Side Shift cylinder is ShOWn as 
mounted along the axis of the rail a SSociated 
therewith. 
According to the invention as shown in Figs. 

4 and 5, the fingers 2 and related apparatus 
are mounted on the forward Surface of tubular 
sleeve 23 having a depending horizontal bar 3 
Welded to the lower portion thereof and con 
nected to the L Section bar 4 and apron 9 
described in connection. With the first embodi 
inent of the invention. The sleeve 29 is slid 
ably Supported on a pair of internal bearings 
3 each of which is Welded to an upturned por 
tion 32 of the elevator shoe portions 7 previously 
described. Portions 32 are preferably braced 
by a horizontal bar 33 Welded therebetween. 
To permit sliding of the Sleeve 29 along the 

bearings 31, so that the bearingS Serve the func 
tion of the rail of the first embodiment, a slot 
3A is provided in the sleeve 29 for each upturned 
shoe portion 32. The slots 34 are preferably at 
least ten inches in length to permit the sleeve 
to shift four inches in either direction and to 
allow for the thickness of the upturned portions 
32. In addition, Slots 34 are made relatively 
wide to provide for clockwise pivot of the attach 
ment Wien the apron 9 is accidentally backed 
against an obstruction. . 
To actuate the sleeve. 29 relative to the bear 

ings 3, a hydraulic cylinder 35 is Secured axially 
of the sleeve at approximately the center thereof 
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4. 
and is provided With a stationary pistOn 36 con 
nected through a piston rod 37 With one of the 
bearings 3A. Fluid is introduced at each end 
of the cylinder through a pair of flexible hoses 
33 which extend upwardly through Suitable open 
ings 39 in the sleeve 28 and to a source of fluid 
pressure. Due to the fact that the cylinder is 
secured to the sleeve and moves with it, the open 
ings 39 are not made in the form of Slots, the 
movements of the cylinder being permitted by 
the fiexibility of the hoses 38. 
In operation, the introduction of fluid into 

one end of the cylinder 35 causes the cylinder, 
sleeve 29, fingers 2, etc., to shift relative to 
the stationary piston 36 and bearings 3i in a 
direction corresponding to the end of the cylin 
der into which the fluid is pumped. The action 
is reversed by merely releasing the fluid from 
the one end of the cylinder and pumping fluid 
into the opposite end thereof. 
The apparatus described in connection. With 

both embodiments of the invention constitutes 
extremely simpie and practical means of attain 
ing the desired Side shifting movement. The 
elimination of binding, as well as the provision 
of means of preventing damage to the attach 
ment in the event of backing into an obstruc 
tion, are highly important in the Smooth Oper 
ation of the side shift and in the prevention of 
injury thereto. 
Warious embodiments of the invention may be 

employed within the Scope of the accompanying 
claims. 

I cairn: 
i. The combination with an industrial lift 

truck having a mast, elevator means mounted 
in Said maast, and rail means carried by Said ele 
vator means for vertical movement therewith, of 
a Support mounted on Said rail means and mov 
able horizontally therealong laterally of Said 
truck, a row of forwardly projecting finger mem 
berS mounted on Said Support for insertion into 
the interspaces of a crate to lift the Same upon 
elevation of Said rail means and Support by Said 
elevator means, Spring means biasing Said fin 
gers forwardly with the finger members en 
gaging the Slats of the crate automatically mov 
ing rearwardly against the tension of Said Spring 
means and the remaining finger members being 
free to pass the slats into the interstices of the 
crate, and a hydraulic cylinder and piston Op 
erably connected with Said Support to Shift Said 

- Support and fingers laterally of Said truck, Said 
cylinder and piston being disposed longitudinally 
of Said rail means and closely adjacent thereto 
to minimize binding torque between Said Support 
and rail means. 

2. The combination with an industrial lift 
truck having a mast, elevator means mounted in 
Said mast, and rail means carried by Said ele 
wator means for vertical movement, thereWith, 
of a Support mounted on Said rail means and 
novable horizontally therealong laterally of said 
truck, a row of for Wardly projecting Spring biased 
retractable fingers mounted on said support 
above. Said rail means for insertion into the in 
terSpaces of a crate to lift the same upon eleva 
tion of Said rail means and Support by said ele 
Vator means, an aproll carried by Said support 
below Said rail means for engagement with said 
crate, a hydraulic cylinder secured to the top of 
Said Support and extending longitudinally of 
Said rail means, and a piston for said cylinder 
and Secured at One end to Said rail means and 
held against lateral movement thereby to shift 
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the support from one side to the other side of 
said mast, said cylinder and piston being dis 
posed closely adjacent said rail means to mini 
nize binding torque between said support and 
rail means when fluid is introduced into Said 
cylinder to shift said support and fingers lateral 
ly of Said truck. 

3. In an attachment of the character described 
adapted to be employed with a lift truck having 
a mast, a shoe assembly mounted in Said mast 
for vertical movement by the elevator mecha 
Inism of said truck, and a horizontal rail carried 
by said shoe assembly, a frame mounted on Said 
rail and movable therealong laterally of Said 
truck, a plurality of finger members mounted on 
the upper portion of said frame and extending 
vertically upwardly and with said fingers pro 
jecting forwardly from the uppermost vertical 
portion thereof for insertion into the interSpaces 
of a crate, and a hydraulic cylinder mounted on 
said frame, and a piston coupled between the 
cylinder and said frame and Said shoe assembly 
to effect movement of Said frame and finger nine 
be's laterally of said truck. 

4. In an attachment of the character described 
adapted to be employed with a lift truck having 
a mast, an elevator mechanism mounted in Said 
mast, and a shoe assembly vertically movable 
by said elevator mechanism and adapted to Sup 
port both a horizontal rail and a bearing plate 
disposed below said rail, a frame interlocked 
With said rail and bearing against the forward 
face of Said plate for sliding movement along 
said rail and plate laterally of Said truck, a row 
of for Wardly projecting spring biased retractable 
fingers mounted on said frame above Said rail 
for insertion into the interSpaces of a crate to 
lift the crate upon elevation of the attachment, 
a hydraulic cylinder Secured on Said frame 
closely adjacent Said rail, a piston for Said cyl 
inder connected to said shoe assembly and held 
stationary thereby, and an apron carried by 
said frame below Said rail for engagement With 
said crate, said frame being provided With 
grooved portions to permit the frame to pivot 
away from Said bearing plate to prevent damage 
to said attachment in the event the apron is 
caught on an obstruction during backing of Said 
truck, 

5. The combination with an industrial lift truck 
having a mast and elevator means mounted in 
said mast, of a horizontal sleeve carried by said 
elevator means and movable horizontally laterally 
of said truck, load carrying means mounted on 
said sleeve to engage and Support a load, and a 
hydraulic cylinder and piston disposed axially 
Within Said sleeve and connected thereto to later 
ally shift the sleeve and load carrying means with 
a minimum of binding torque. 
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6 
6. The combination with an industrial lift 

truck having a mast and a shoe assembly mounted 
in the mast for vertical movement by the eleva 
tor mechanism of Said truck, of a plurality of 
bearings carried by said shoe assembly, a hori 
ZOntal Sleeve mounted on said bearings for move 
ment laterally of the truck, a horizontal row of 
Spring biased retractable fingers pivotally 
mounted on Said sleeve and projecting forwardly 
therefrom for insertion into the interspaces of a 
Crate, and a hydraulic cylinder and piston dis 
posed Within said sleeve and axially thereof, said 
Cylinder and piston being coupled between said 
sleeve and One of said bearings to move said 
sleeve laterally of the truck with a minimum of 
inding torque. 
7. In an attachment of the character described 

adapted to be employed with a lift truck having 
a. East, an elevator mechanism mounted in said 
rast, and a shoe assembly vertically movable by 
Said elevator mechanism and adapted to support 
a plurality of internal bearings and a bearing 
plate disposed below said bearings, a horizontal 
sleeve exteriorly mounted on said bearings and 
Slotted for restricted pivotal movement, and for 
sliding movement along said bearings laterally 
Of Said truck, a row of forwardly projecting re 
tractable fingers mounted on said sleeve for in 
Sertion into the interspaces of a crate to lift the 
Crate upon elevation of the attachment, a hy 
draulic cylinder Secured axially within said sleeve, 
a piston for said cylinder connected to one of 
Said bearings and held against lateral movement 
thereby, and apron means depending from said 
sleeve and prevented by said bearing plate from 
pivoting away from Said crate, said apron means 
being permitted by the slots in said sleeve to pivot 
a Way from Said bearing plate to prevent damage 
to Said attachment in the event the apron is 
caught on an obstruction during backing of said 
truck. 

ALBERT W. BLATZ. 
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