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1 Claim.

1

This invention relates to lift trucks, and, more
particularly, to improvements in lift trucks
adapted to handle rolis of paper, or the like.

A very vexatious problem arises in material
handling operations with respect to the transpor-
tation, packing and storage of rolls of paper, such
as newsprint, or the like. PFor example, rolls of
commercial paper usually weigh from 1000 to
2200 pounds and may weigh up to approximately
8000 pounds. Further, the rolls of paper may

vary in the diameter of the rolls very consider--

ably and are difficult to manage, inasmuch as
.there are no handholds or other means whereby
a good purchase could be obtained in order to
- 1ift, transport. or position the said rolls.

It is common bractice, in warehouses and ter-
minals or similar places of material-handling, to
utilize lift trucks in order to move the bulky
merchandise from place to place at a rapid tempo.
However, most lift trucks and clamping mecha-
nisms, in present use, are not suitable to handle
rolls of paper. The principal difficulty in han-
dling rolls of paper, by means of heretofore known
1ift trucks and lifting mechanisms, lies in the fac;t
that the rolls are of great weight, vary in di-
ameter and present a smooth, round surface
which does not offer a suitable surface with which
to grip the roll. It is possible, of course, to hand%e
rolis of paper by placing the said rolls in a hori-
zontal position and handling them from that.po.-
sition, but to lift a roll and move it wpen it is
upright is a very difficult if not impossible pro-
cedure with heretofore known lift trucks.

It is the principal object of the present inven-
tion to provide a lift truck with means whe}"eby
rolls of paper, or similar objects of gre_afc weight,
may be lifted, when in upright position, and
moved from place to place. )

It is a further object of the present invention
to provide a lift mechanism, for use on lift trucks,
with self-adjustable. clamping means wh.ereby
rolls of paper of varying diameters may bg gripped
firmly and securely without manual adjustment
of the clamping mechanism. ) )

1t is a further object of the present invention
to provide a self-adjustable clamp for lift mecl?a-
nisms for use on lift trucks, or the like, which
is entirely safe in operation and which se_curely
holdg a roll of paper, or the like, when said roll
is in upright position. ) )

It is a further object of the present invention
to provide a lift mechanism adapted.to gr.ip se-
curely a roll of paper, or the like, while said roll
is in an upright position and then, subsequently,

rotate the roll through a 90° arc to place the said‘

roll in & horizontal position.
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A further object of the present invention is to
provide a clamping mechanism for lift trueks, or
the like, wherein the clamping plates are adapt-
ed to adjust themselves automatically to differ-
ent radii of work being handled, as, for exam-
ple, rolls of paper of different sizes and types.

A further object of the present invention. is
to provide a mechanism of the character men-
tioned, which is rugged in construction, rela-
tively simple to manufacture, assemble and op-
erate and which is comparatively inexpensive.

Further objects and advantages will become
apparent upon referring to the specification and
accompanying drawings in which similar char-
acters of reference represent corresponding parts
in the several views. .

Referring to the drawings:

Fig. 1 is a side elevational view of a lift truck
having a novel work-clamping mechanism car-
ried thereby.

Fig. 2 is a top plan view of the lift mechanism
and clamping mechanism.

Fig. 3 is a side elevational view of a fragmen-
tary part of a lift truck and clamping mecha-
nism taken from a side opposite from that indi-
cated in Fig. 1. .

Fig. 4 is a top plan view of a modification of
the invention. '

Fig. 5 is a side elevational view of the modi-
fication illustrated in Fig. 4.

Fig. 6 is a front elevational view of the modi-
fication of the clamping mechanism iliustrated
in Pigs. 4 and 5.

As illustrated herein, the novel clamping
mechanism is carried by a lift truck, indicated
generally at 2, which may be of conventional de-
sign and carries at the front end thereof a verti-
cal lift hoist, indicated generally at 3. Carried
by the liffing mechanism is a clamping mecha-
nism, indicated generally at 4, which said clamp-
ing mechanism is adapted to grip an article to
be transported, such as a roll of paper, illustrated
generally at A. The lifting mechanism ‘3 com-
prises a vertical mast or hoist guide frame 5,
which said frame comprises frame plates 6 and
T which are adapted to be elevated and lowered
in unison in the frame at the will of the operator
of the truck through a suitable conventional lift-
ing power mechanism and control therefor (not
shown).

The clamping mechanism, indicated generally
at 4, comprises a vertical plate 8 which carries
a shoe 8, which said shoe § is adapted to en-
gage the lifting plate § so that the clamping
mechanism is elevated or lowered in accordaince
and in unison with the lifting plates 6 and 1.
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“The clamping mechanism frame, to which the
plate 8 is rigidly afiixed, comprises two vertical-
1y spaced, horizontally disposed frame plates 1
and {2, having a frame spacer member 13 dis-
posed vertically therebetween and adjacent o
one side.thereof, and:which said spacer: member
is rigidly affixed-to each of said-plates I and
12.

T

The fore end plates {i and (2 are formed ar- -

cuately, as at 15, to receive a rigid curved plate
{6 which serves as a spacer member for plates
{1 and 12, to which it is-rigidly- attached, and
also serves as a work suppert. -Arrigid clamping
and guide plate (7, forming a - continuation -of
one end of the curved plate {§ and which is rigid-
1y attached thereto, is formed .arcuately [in.ac-
cordance with the curvature of plate {7. The
rigid clamp 7 is rigidly affixed to the-forward
portions of plates 1§ and 12.

' Opposite from :plate 17 -there is-:disposed a

wertical pivot -pin 21, journaled in:plates {{.and
-12,-adjacent o the forward end thereof .and dis-~
posed therebetween.  Rotatably snaunted on pir

10

201
invention disclosed in Figs. 1,2 and 3, and,

.21 are plates 22. and . 23, which said plates:are *

disposed horizontally between plates 1f and . 42.
Between the-plates 22 :and 23 and rigidly:secured
_therto is-a. channel-shaped arm 26, which-saic

25.

arm 24.extends forwardly beyond plates Hf-and
{2 and plates 22 and 28 to a position substen-'

tially diametrically -opposed to the forward .end
~of clamping arm orplate (1. The arm 24 mounts
-5 vertically disposed pivot pin- 2§, to which s
pivotally attached an arcuate clamping plate {§.

30-

The clamping plate.or-arm {7 and clamping plate -

{8 are provided with load-engaging surfaces hav-
ing substantially the:same degree of eurvature as
-each other and the plate 18, The clamping plate
18, hereinafter sometimes referred to-as a “float-

35

ing plate,” is hingedly mounted on the. forward -

end of arm 28 and may pivot freely with respect
thereto for self adjustment to the curvature of
the load being handled by the lifting apparatus.
The movement of the floating plate 18 is ‘indi-
.cated in. dotted lines in Fig. 2, showing the-same
as applied to the load B of Jesser. diameter. than
‘that -indicated by the reference indicia A. Thus
the floating piate insures a tight gripping -of werk
peing handled. by the device.

Tt is further noted that the leading -edge -of

" the rigid clamp plate i1 extends in a forward ;

direction and ds adapted to -extend between roils
of paper, or the like, positioned ‘in .close prox-
imity to one-another, thus serving.as an enfer-
- ing wedge to guide.or position.the 1‘0117relative.,to
the clamping plates. 17 and 8.

. The rotatable arm 24 ig actuated from releasing
to . gripping position, and vice versa, by-a hy-
_draulic ram mechanism, .generally indicated. at
_26. The ram mechanism. 2§ comprises.a cylin-
der .21, which is pivotally connected, -as .at 28,
to frame spacer member 43 for movement in:a
plane parallel to horizontal plates and 2. Dis-
posed within cylinder 27 is .2 piston. 29, to which

is rigidly-affixed a piston rod-31,.which, in turn,.

_is pivotally connected to a pivot: pin 32 mounted
on plates 22-and. 23 .at the rearwaxnd end thereof.
‘The ram mechanism is of the double.acting type
_having .a fluid connection, as at 33, abt cne end
thereof and, as at 34, at the other end thereof.
The fluid source and valve meechanism to confrel
. entry and discharge of hydraulic fluid into and
from cylinder 27 are not shown and may be of
the conventional type well known. in.the .art.
Arm 24, with attached floating plate 18, may he
moved arcuately to and from the work handled

40

4
by operation of the ram mechanism 2% through
suitable control mechanism conveniently avail-
able to the driver of the lift truck.
A modification of the present invention, as

‘shown in Figs. 4, 5 and 6, embodies the features

of the inyention hereinabove mentioned with re-

spect to-the ‘Hoating plate, rigid-plate -and mov--

able arm, to which the floating plate is attached.

In addition to these features, the modification
-shows a means whereby the work may be ro-

tated through an arc of 90° after the work has

:been -clamned.securely in position and elevated.
“The-ability-to rotate work being handled through
-an -arc -of '90°,-after elevation thereof, is partic-

ularly useful in certain material handling opera-

.tiens, such as loading rolls of paper, or the like,

on truck beds, or the like.

The -modification of the invention illustrated
in Figs. 4, 5 and 6 utilizes the same construction
generally as that described with reference fo the

thergfore, reference numerals referring to com-~
mon parts will be used. The modification com-

_prises -a rigid vertical plate .5i which earries

shoes -52 -adapted $o coagt with.the plate 6 in

‘the .same manner deseribed -with reference. fo
Figs. 1, 2 and 3. Affixed rigidly .to the plate 5{

-and -extending -at right angles thereto is.a hub
B4 provided with radially extending, strengthen-
ing. ribs 55, which said ribs .also.are. rigidly se-
cured to the plate 5i. .Disposed rotatably with-
in the bearing hup 54 is an. axle stib, 58, formed
with an annular flange.57.at the “forward end

thereto. -The hub..54 extends forwardly between-

the plates {i.and 12 of the clamping mechanism,
.generally indicated at 4, and. which has hereto-

.fore been fully described. Rigidly positioned be-

tween the plates . ii and {2 and secured-there-
to is a.iransverse plate 98,-to which is rigidly
mounted the flange 53. Thus rotation of axle
56, with respect to hub 54, will cause ‘rotation

of the entire clamping mechanism"4.

The . mechanism for causing rotation -of-the
elamping mechanism about the horizontal axis
of the hub 54, which is indicated generally at-§0
in Figs. 5 and 6, will now be described. Attached
t0.the upper. front portion of-the -elevating -de-
vice, .as indicated at~61, and which said deviee
travels in unison with the lifting plates 8 in the
hoist mast, is a forwardly projecting pin-§2, to
which is pivotally mounted, as at $3, a hydraulic
¢ylinder 64. “The cylinder 24 contains a: piston
head §5, to which is attached rigidly -a piston rod
$5, which, in turn, is -pivotally -connected to a
pin 87, which said pin-is rigidly secuved to the

“hottom ‘of plate 11-adjacent to- one: side there-

" of near the rear. - The actuating mechanism 68

60

65

comprises the cylinder 64 of the double-acting

type, having a point -of entry, -as-at-7{ and 12,

at opposite ends - thereof. . The - souree - of hy-
drailic fluid and-the valve-control mechanism
adapted: to _control*the movement-of the piston
rod are not shown, and -which said source:-and

_mechanism may be of suitable conventional type

well known in the art. Thus,; upon-actuation of

. the piston 88, the clamping mechanism may-be

70.

75

rotated about the axis of -axle 8§86, as illustrated

.in. dotted lines in Fig.'6.

‘In operation, the clamping mechanism is-po~
sitioned about the. load tobe-handled and the
floating plate 18 adjusts itself automatically to

“the “degree of curvature of-the-said“load. 'The

operator of the lifting device then actuates the
ram assembly 26 in order to-move the-arm 24 to-a
clamping position relative to the -work-and-rigid

<1
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arm I1. The clamp mechanism is then elevated
in the usual fashion through the hoisting mecha-
nism 3. After the load has been elevated, the
operator of the lift truck may then actuate the
ram mechanism 60, through suitable conventional
control means (not shown) in order to rotate the
clamping mechanism about the axis of rotation
of axle 5§ in order to position the load in a hori-
zontal position, as indicated in dotted lines in Fig.
6. The operator may, of course, reverse the
movement of the piston 85 and piston rod 86 in
order to return the load being handled to a ver-
tical or upright position, thence lower the same
by means of the lifting mechanism, and then re-
lease the load by return operation of piston 29
and rod 2i.

One of the main advantages of the présent in-
vention is the ability of the device to position a
roll of paper, or the l'ke, with respect to the
clamping plates. Thus, if rolls of paper, or like
material, are stacked side by side in close proxi-
mity to each other, the rigid clamp or guide plate
1T serves as an entering wedge between adjacent
rolls of paper, or the like, in order to pry them
apart and position the article to be lifted rela-~
tive to the clamping mechanism. Further, as-
suming that the rolls of paper to be transported
are in horizontal position, the modified form of
the present invention may be rotated to position
the leading edge of the rigid plate parallel to the
lower surface of the roll and may then be wedged
beneath the roll to serve as a scoop in order to
position the said roll.relative to the clamping
mechanism. Then the arm 24 may be actuated
to clamp the floating plate {8 against the upper
surface of the roll in order to grip the same se-
curely. Thereafter the roll may be elevated by
the lifting mechanisimn and, once elevated, may be
transported in horizontal position, or the clamp-
ing mechanism may be rotated to position the roll
in upright or vertical position.

The “floating plate” 18 is very important in
order to grip securely the load being transported.
Particularly advantageous is the function of the
floating plate in use with rolls of paper of vary-
ing diameter and wherein the sides of the rolls
vary from one another in degree of curvature.
The floating plate adjusts itself to the particular
curvature of the surface to be gripped without
need of manual adjustment thereof and enables
an effective clamping pressure to be exerted
against the roll of paper, cr the like, to insure
a positive grip. For example, to lift glossy or
smooth-finish paper rolls, a positive grip is es-
sential in order to insure safe and economic
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transport. The present “floating plate” clamp
arrangement operates effectively and satisfies the
requirement of a positive gripping position of -
clamping members relative to load even when
handling rolls of different diameters.

The invention has been described in specific
detail with respect to assembly and construc-
tion by way of example and illustration for pur-
poses of clarity of description and understand-
ing, but it is understood that various changes,
alterations and modifications in structure and
assembly may ke practiced within the spirit of
the invention anhd scope of the appended claim.

We claim:

In a lift truck having a hoisting mechanism,
the combination of a rigid frame, a connection
to connect said frame to said hoisting mecha-
nism comprising a rotatable element, a rigid arm
having an arcuate load engaging surface con-
nected rigidly o said frame, a movable arm con-
nected pivotally to said frame and spaced from
sald rigid arm, a clamp plate having an arcuate
load engaging surface mounted pivotally on said
movable arm, an arcuate load support connected
rigidly to said frame and disposed between said
rigid arm and said plate, means connected to
said frame to move said movable arm and plate
toward and away from said rigid arm, and means
connected to said frame to rotate said frame and
attached arms about the axis of rotation of said
rotatable element, said last named means com-
prising a cylinder secured pivotally to said lift
truek, and a piston having a piston rod recipro-
cal in said cylinder, said piston rod connected
pivotally to said frame. :

WILLIAM W. MacDONALD.
JOHN R. POMFRET,
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