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CRATE HANDLING ATTACHMENT FOR
INDUSTRIAL TRUCKS

Frank J. Schenkelherger, North Olmsted, Ohlo, assignor,
by mesne assignments, to Otis:Elevator Company, New
. York;, N.. Y., a corporahon of New. Jersey:
Application September 21, 1954, Serial No. 457,523
5§ Claims. . (Ck 214--730):

The present invention relates: to industrial trucks having

- an elevatable load carriage on' the forward end thereof |

15 .

and,  more particularly, to such a’ truck having a load™~

carriage especially suitable for handhng loads housed m‘
“crates and the like.
‘The' principal object of the- present invention is- the

prov1s1on of a new and 1mproved industrial lift truek hav-

20

"ing an elevatable load carriage which is simple; positive,

-and reliable in operatlon and which includes movable lead
“engaging and lifting’ elemeénts normally: biased to an oit-
wardly extending load engaging and litting posmon with

‘each element being movable 1nward1y toward a retracted,\.‘_,

posmon by endwise abutting engagement with a load.
Another object of the present invention is the provxsxon

“of a new and improved industrial lift truck having a load

“carriage mcludmg lifting -elements ‘or fingers for engagmg

“the lower side’ of one or more abutments” or cleats: posi- .
tloned on the load to be handled above the bottom there-

of, ‘a plurality of which- are 1nd1v1dually supported for

movement from an -outer load engaging and lifting posi- -

" tion toward a retracted position, the retractxve movement
of the hftmg element including a downward component :

Another object of the present invention is'the provision
‘of a new and improved industrial lift truck-having a load
carriage’ supported at one end thereof which-includes:‘a
lifting element or finger for engaging one side of an abut-
ment or cleat carried by the load to-be handled, such as_
a crate or the like,‘and parallel motion means for support-
ing the finger in an outward load engaging and lifting
position and pemutmg the finger to be moved inwardly
. to a retracted position without tilting.

' Another object of the present invention is the provision

30 ’the line 4—4 of Fig,'2 shOng a ﬁnger or lifting element

40

2.
ments bemg yxeldably urged'to their outer load engagmg
and lifting position..”

Another object of the présent invention is the provxsxon
of a new .and. improved: attachment for use with-an in-
dustrial truck having am elevatable load carriage thereon,
the ‘attachment - compnsmg a framework: adapted ‘to be
attached. to- the load carriage -and havmg a plurahty of
load. lifting elements: extending- outwardly -therefrom
adapted to engage the under side of a cleat or abutment

.positioned :on a . load -to.be handled above the bottom

thereof, .the elements being supported by. 1nd1v1dua1 paral-

lel motion: means:s0-as. to. be movable toward a rétracted .

position along-a line of: movement which 1ncludes a down-
ward component;’

The invention resides:i m certam constructxons and com-
binations and arrangements of parts -and further ob]ects

gand -advantages thereof will. be: apparent- fo' those' ‘skilled

in.the art to which the invention relafes from the followmg
description-of: the- preferred: embediment - described ‘with

-reference: to the- accompanymg drawmgs formlng a part

of this spemﬁcahon, in: whichz

- Fig. 1:s a-fragmentary view. of the-front- end of an-in-
dustrial- truck having an élevatable load camer thereon
and: embodymg the-present invention;

‘Fig. 2 is-a front elevational view of the: truck’ of F1g 1;

Fig.:3 is a-sectional view takem along line’ 3—3 of
Fig: 2 showmg a lifting element or finger in an outward
load engagmg position;
Fig.. 4 is a sectional view taken approxmately along

m an/inner retracted position;. !

Fig..5 is:a view. taken approx1mately along hne 2—2 of
Flg, 5

F1g 6 1s a view taken apprommately along line’ 6—-6
of Fig. 2;

Fig, 7-is a v1ew taken apprommately along lme 7—7

of Fig. 2;-

‘Fig.. 8-isra view taken approxxmately along hne 8—8
of Fig. 2;
- Fig.: 9 is a fragmentary front elevational view thh
parts broken away showmg the: constructlon of the load

carrier frame, and -

45

'of a new and improved industrial lift truck having an" -

elevatable load carriage on one end thereof, the load
carriage including a plurality of elements individually
supported along a line transversely of the truck and having
an outward position wherein they are adapted to: engage

“the under side of a generally horizontal abutment or-"

abutments. carried by. the .crate or: other load to be
handled above the bottom thereof with the fingers being
_supported by individual parallel motion ‘means so. as-to

be movable inwardly from the. outward load. engaging\i
-position by endwise abuttlng engagement with the load

along a line of movement, which includes a downward
component, the supporting means. for the elements in-
cluding resilient biasing means for urging the elements to
their eutward position. :
- -Another cbject of the present invention is the provision
of a new .and .improved .industrial ‘truck having a load
carrier frame “supported .thereon: for vertical and . hori-
-zontal movement, ‘the load carrier frame having lifting
elemients or-fingers extending outwardly thereof in a load
engaging and lifting position and connected to the frame
by parallel motion means permitting the elements to be
‘moved inwardly toward a retracted position along a line
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of movement, including,a downward component the ele-.

elevatable’ load carriage on: the front end thereof.

“pins 33 appear in the drawings.

Fig. 10is a perspectwe view of ‘a crate adapted to be
handled by the present’ invention.

While the' present invention™is susceptlble ‘of “various
modifications: and uses; it is. herein, for purposes of ilus-
tration, embodied’ in an ‘industrial’ lift truck having ‘an
Re-
ferring to the drawings, Fig. 1 shows: the front end of an

" industrial lift truck 20  addpted to-handle loads which may

be housed in crates, cartons and the like and havmg a
frame or chassis: 21 supported on wheels 22; only’ one 6f
which: appears in. the drawings. A-load: ”carnage 24 for
supporting the load is carried ‘on "the front end of ‘the
chassis. by an. elevator . mast “assembly:: 25’ comprising
space d upright guides 26, 27 and-a ram 28 as is best shown
in Fig. 2. The load camage 24 is provided with rollers
30 adapted to operate in guides 26, 27 ‘and may be moved
vertically with réspect to-the guides 26, 27:-by the ram 28
connected to the load carriage: 24 by chains 29,

The elevator mast assembly 25 is pivotally connected
to the -chassis 21 by brackets 32.-connécted ‘fo the up-
rights 26, 27 and pivot pins 33. for sectiring the brackets
to the chassis-21.~ Only one of the brackets 32 and. pivot
“The elevator mast.assem-
bly may be tilted with respect to the vertical about the
axis of the pins' 33 by means of a hydraulic. cyllnder 35
connected- to the chassis 21 ‘and having its pxston rod 36
connected to the elevator mast assembly 25, ’

The rollers 30 of the load carriage 24 are mounted on

‘a supporting framework 37 which m_cludes vertical ‘side
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_frame xﬁembers 38, 39 and upper and lower horizontally -

extending frame members 40, 41. The upper frame mem-
ber. 40 is contained in a substantially horizontal plane
- \_rvI}llg the lower horizontal frame member 41 is ‘contained
In a generally vertical plane. A slide"rod 43 is remov-
ably supported between'the side frame mémbers 38, 39

.+ A load carrying frame or rack 44 is supported in the .

_illustrated embodiment on - the supporting framework 37
of the load carriage:24. “The load cattying frame 44 may
be either an attachment or may be an integral part of the
Lc;ad carriage 24, according to the particular needs of the

€r. L S :
-The load carrying “frame ‘44 shown in the ‘drawings

-comprises a_ rack-like portion 45 including “spaced: ver-
tical members 46 -welded to spaced horizontal rods 47.

-A plurality - of load ‘engaging and’ lifting elements or fin-
gers 5_0 are supported above the rack-like portion 45 and
are biased outwardly: of the load carrying frame 44 in a
load-engaging and -supporting: position. The fingers 50

“are supported from a horizontal plate 51 extending be-
tween the upper ends of spaced vertical cylindrical mem-
bers 53, 54 which telescope respectively into vertical tubes

- §5, 56 mounted on_the opposite sides of the rack-like
porflpn 45. The cylindrical members 53, 54 are held in

- position in the tubes 55, 56 by means of a pin 58 passing
thr9ugh the tubes 55, 56 and an aligned opening in ‘the
cylindrical members 53, 54 as is best shown in Fig. 9.

- The cylindrical members 53, 54 may be provided: with a
plqrality of openings for passing the pins 58 to permit
adjustment of the height of the load engaging and lifting
fingers 50. S

According to the present invention, the load engaging

.and lifting fingers 50 are supported from the under side
of the plate 51 by individual parallel motion linkages
60 which permit the fingers 50 to be moved inwardly
tow?rd a retracted position along a line of movement

ihav1pg a downward component. The fingers 50 while
moving inwardly are maintained in a position parallel
to their load engaging and lifting position which is, in the
illustrated embodiment, substantially horizontal.

_ ‘The parallel motion linkages 60 of the preferred and
illustrated embodiment each includes two parallel links
61, 62 pivotally connected at one end to a block 63
secured to the under side of the plate 51 and at the other
end to the finger 50 at spaced points therealong. The

_pivotal connections to the block. 63 of the parallel links’

61, 62 include pivot pins 64 which are located above pivot
pins 65 constituting the connection of the links 61, 62 to
the finger §0. The links 61, 62 are contiguous when the
fingers are in their outer load engaging and supporting
-position and move apart as the fingers move inwardly.
The links 61, 62 permit each finger to be moved out-
wardly of the load carrying frame 44 and inwardly of
the frame while maintaining the finger 50 in a substan-
“tially horizontal position. The finger 50, however, will
when moving from an outer position to an inner position
move along a line which will have a downward com-
ponent. This is desirable for reasons pointed out herein-
after. :

The fingers 50 are each yieldably urged to their outer
Ioad engaging and lifting position by means of a tension
spring 66 secured between the parallel links 61, 62 of
each of the parallel motion supports for the individual
fingers. The spring 67 of each linkage will exert a force
-which will tend to move the parallel links 61, 62 of the
linkage to a position where their adjacent sides 67 are in
engagement with each other. As shown in Fig. 3 and as
-mentioned above, the links are constructed and supported
so that this occurs when the finger 50 is in its outer load
engaging position. It can now be seen that if an individ-
ual finger is moved toward an inner or retractéd position
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ber would occur and the movement of the finger jammed.
‘The parallel motion of the finger is advantageous inas-

as shown in Fig. 4 the spring 66 of 'its support means. -
will exert a force tending to move the finger 50 toward

.its outer position. . L L .
In the illustrated embodiment each finger 50 comprises

7%

4

a2 body member 68 to which the parallel links 61, 62 are
connected. The vertical sides of the body member adja-
cent the outer end thereof are recessed as shown in Fig.
5 to receive vertical tooth plates 69 each having an upper
horizontal serrated edge 70 providing a load engaging
and gripping surface. - The serrated edge 70 is adapted
to engage the underside of an abutment or cleat carried
by load and is shown as engaging the underside of an
upper horizontal frame member of a crate C.

The load carrying frame 44, in the preferred and illus-
trated embodiment; is supported on the load carriage 24
so as to be movable transversely of the chassis 21 en-
abling the load to be side shifted. To this end, the load
carrying frame 44 has a horizontal frame member 71 ex-
tending between the vertical side members of the rack-
like portion 45 which carries spaced bearing blocks 72, 73
adapted to slide on the rod 43 of the supporting frame 37.
If the load carrying frame 44 is to be used as an attach-
ment, the frame 44 may be mounted on the support frame
37 by removing the rod 43, positioning the load carrying
frame 44 and inserting the rod 43 through openings 75 in
the bearing blocks 72, 73. The load carrying frame 44
also'mounts spaced abutments 76 adjacent the lower part

. of the rack-like portion 45 for spacing the load carrying

frame from the horizontal frame member 41 of the sup-
port framework 37, The abutments 76 may be mounted

. on a horizontal plate extending between the vertical side

members of the rack-like portion 45.

A hydraulic cylinder 80 having a piston rod 81 is pro-
vided for shifting the load carrying frame 44 transversely
of the supporting frame 37.  As is best shown in Fig.
6 the cylinder 80 is pivotally secured to the upper hori-
zontal frame member 40 of the support framework 37
by means of a pivot pin 82 and the piston rod 81 is piv-
otally secured at its outer end to a bracket 83 welded to
the rack-like portion 45 of the load carrying frame 44.
The introduction of fluid pressure into the hydraulic
cylinder 80 causes the load carrying frame 44 to shift
sideways with respect to the chassis and the support
frame 37 of the load carriage 21. - -

It may now be seen that the present invention provides
a load carrier for an industrial truck which is particu-
larly suitable for handling loads having horizontal abut-
ments or cleats positioned above the bottom thereof, such
as loads housed in boxes, cartons or crates. In operation
the truck is moved into position to pick up a load having
a generally horizontal abutment such as the crate C illus-
trated in Fig. 10 having a second crate supported thereon.
The load engaging and lifting elements or fingers 50 are,
by the movement of the truck, placed under an abutment
or cleat 90 of the crate C, which may be a frame member
of the crate, and functions to lift the crate when the
load carriage 24 is elevated by the ram 28. It is not
necessary that the abutment 90 be of continuous length
so as to receive all the fingers 56. In the event that the
crate has a frame or other member in the way of some
of the fingers 50, the fingers will be moved inwardly of
the load carrying frame 44 as the truck is moved into
position to pick up the crate by endwise abutting engage-
ment with the load. It will be noted that the inward
movement will include a downward component and that
the finger 50 will be maintained parallel during the move-
ment in a position parallel to its outer load engaging
position.. The downward component of the movement of
finger 50 is advantageous since boxes or crates housing
loads to be handled often contain horizontal bracing
members located above the abutments or cleats forming
recesses or spaces for receiving the lifting fingers 50. If
the fingers have an upward component when they are
being moved inwardly, engagement with this bracing mem-

much as jamming due to the tilting of the finger is elimi-
nated.
As is shownin Fig. 10, ‘the load carrying frame may
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be used to lift four crates C with two of the crates being
positioned on the two other crates and the fingers 50 en-
gaging the two lower crates:

It may now be seen that the present invention ac-
complishes the objects set forth and provides a load
carrying frame as part of or as an attachment for an
industrial Iift truck which facilitates the handing of loads
having generally horizontal abutments thereon such as
loads housed in crates and the like, the load carrying
frame being provided with a plurality of individually
operable load engaging or lifting elements which are
biased into. an outer load engaging position and which
may be moved towards a retracted position by endwise
abutment with the load.

While the preferred form of the invention has been
described in considerable detail, it will be apparent that
the invention is not limited to the constructions shown
or the uses referred to, and it is my intention to cover
hereby all adaptations, modifications, -and changes which
come within the practice of those skilled in the art to
which the invention relates and the scope of the appended
claims.

Having thus described my invention, I claim:

1. In an industrial truck, a chassis, a load carriage in-
cluding a frame extending transversely of said chassis
at one end théreof, means connecting said load carriage to
said chassis and supporting said load carriage for verti-
cal movement and including spaced uprights for guiding
the vertical movement of said carriage, means connected
between said chassis and the first-mentioned means for
tilting said uprights and said load carriage relative to the
vertical, a load engaging and lifting element extending
horizontaily outwardly of said frame in an outer load
engaging position, parallel motion means for movably
supporting said element for retractive movement having
a downward component from its outer load engaging po-
sition comprising parallel links, first pivot means con-
necting said links to said frame, second pivot means con-
nectmg said links to said element, and spring means for
urging said element to its outer load engaging posmon

2. A load handling attachment for the load carriage

" of an industrial truck comprising a load supporting frame,

a plurality of aligned lifting elements extending hori-
zontally outwardly from said frame in positions for en-
gaging a generally horizontal abutment on the load to
be handled for lifting the load, parallel motion linkages
connected between said elements and said frame for sup-
porting said elements for individual retractive movement
from their load engaging positions along lines of move-
ment, each including a downward component, and spring
means for urging said elements to their outer load en-
gagmg positions.

3. In an industrial truck, a load carriage comprising
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a frame, a plurality of spaced elements extending hori-
zontally outwardly from said frame for engaging the
underside ‘of horizontal abuiment means on the Ioad to
be handled, individual parallel motion linkages connected
respectively  between said elements and said frame and
supporting said elements for individual retractive move-
ment, each of said linkages including parallel motion links
and first pivot means connecting the links to the frame
and second pivet means connecting the links to the ele-
ments, said first pivet means being positioned above said
second pivet means, and spring means. for urging said
elements to their outer lcad engaging positions. :

4. An attachment for an industrial truck including a
load carriage, said attachment comprising a frame adapted
to be secured to the load carriage of the truck, a plu-
rality of elements exfending horizontally outwardly from
said frame in a position for engaging the underside of
horizontal abutment means on the load to.be handled,
individual linkages comprising parallel links for respec-
tively supporting said elements for retractive movement
from their outer load engaging positions, first pivot means
connecting said parallel links to said frame, second pivot
means. connecting said parallel links to said elements, the
first pivot means being positioned above said second pivot
means, and spring means urging said elements to their
outward load engaging position.

5. ‘An‘attachment for the load carriage of an industrial
truck comprising a frame adapted to be secured to the
load carriage, a plurality of horizontally spaced elements
extending herizontally outwardly from said frame in a
position for engaging the underside of horizontal abut-
mient means on the Ioad to be handled, parallel links sup-
porting each of said elements for individual retractive
movement from ‘its outer load engaging position, first
pivot means connecting said parallel links to said frame,
and second pivot means below said first pivot means con-
necting said links to said elements, and individual spring
means connected between the links of each pair for urging
the element supported thereby to its outer load engaging
position.
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