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This invention relates to grapples and more 
particularly to improvements in grapples espe 
cially adapted to engage and lift a pile cf sheet 
Stjck for transfer to another location. 

In grapples of this nature there is generally 
provided a pair of opposed carrying bars, or 
angles, between which the pile of sheet Stock 
extends with its opposite side edges resting upon 
Said bars. These bars are usually arranged to 
either be positively moved, or to be swung, to 
ward and away from each other. When piles 
of sheet Stock, the opposed edges of which are 
resting on Spaced apart relatively narrow bars, 
are lifted from Stationary Supporting means by 
Stich grapples to be transferred to another lo 
cation, the sheet stock flexes downwardly be 
tween the Support points at its side edges, which 
action tends to either cause these edges to slide 
off from the bars and the pile to fall from the 
grapple, to dispose a force upon the bars tending 
to Spread them apart to release their gripping or 
Supporting action on the pile, or to impose undue 
Strain thereon and upon any mechanism asso 
ciated there with to move them toward and away 
from each other. Usually the grapples are used 
to lift piles of Sheet stock longer than their 
width by having the opposed bars disposed in 
under the edges of the sheet stock at its Smaller 
dimension, or width, and these bars extend 
lengthwise along the stock substantially the ; 
greater part of its length. 

It has been found that the direction of flexing 
of a sheet, or pile of sheets between its side edges 
may be controlled by inducing a tendency in 
the sheet to curve upwardly or downwardly be- 3 
tween its ends before it is lifted from its station 
alry Support and that in so doing, the sheet, or 
pile of sheets, will be prevented from flexing 
downwardly between its sides and therefore the 
disadvantages referred to above will be obviated. 
One object of this invention is to provide an 

improved form of grapple wherein the above 
disadvantages will not be present. 
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Another object is to provide, in a grapple of . 
the above nature, means to obviate any tendency 
for a sheet, or pile of sheets, to flex downwardly 
between Spaced apart supporting bars upon which 
the side edges of the sheet, or pile of sheets, is 
being Supported. 

Still another object is to provide, in a grapple 
Cf the above nature, means to induce a tendency 
for a sheet, or pile of sheets, supported along 
each of its side edges to curve between its un 
Supported ends. 
A further object of this invention is to provide 55 

an improved form of grapple which Will be rel 
atively simple in construction, inexpensive to 
manufacture, readily manipulated, compact, and 
very efficient and durable in use. 
With these and other objects in view, which 

Will appear as the description proceeds, there 
have been illustrated in the accompanying dra W 
ing Several forms in which the features and 
principles of this invention may be conveniently 
embodied in practice, it being understood that 
various changes may be made within the scope 
of what is claimed, without departing from the 
Spirit of the invention. 

In the drawing: 
Figure 1 is a Side view of a grapple adapted 

to engage, lift, and carry a pile of sheets resting 
On a Stationary Support to a new location, and 
in Which the features and principles of this in 
vention are embodied; 

Figure 2 is an end view of the grapple shown 
in Figure 1 after the pile of sheets has been 
gripped and lifted from its support, the pile of 
sheets being Sectioned in order to clearly show 
the Structure of the grapple; 

Figure 3 is an enlarged broken sectional view 
taken on the line 3-3 of Figure 2; 

Figure 4 is a top plan view of one of the grap 
ple bars shown in Figure 3; 

Figure 5 is a top plan view of a grapple bar 
of modified form; 

Figure 6 is an enlarged sectional view taken on 
the line 6-6 of Figure 5; 

Figure 7 is a side view of still another modified 
form of grapple bar with the curvature therein 
exaggerated; 

Figure 8 is a top plan view of another modi 
fication of this invention; and 

Figure 9 is a perspective view of a simpler 
form of grapple in which the features and prin 
ciples of this invention may be embodied. 
The sheet stock lifting grapple selected to ill 

lustrate, in Figures 1 and 2, the features and 
principles of this invention is of the type fully 
shown and described in a patent, Number 1,807,- 
124, issued May 26, 1931, to Frederick H. Meyer. 
Such a grapple generally includes a pair of Op 
posed sheet Supporting bars if and 2, each Sup 
ported by pairs of drop legs 3 and f4, and 5 
and 6 respectively. The pair of drop legs 3 and 
4 Supporting the bar are each Secured, as by 

Welding, to the end of a cross-bar 7 or 8, these 
CrOSS-bai's being Suitably supported on a frame 
9 to slide crosswise in respect thereto. The 
pair of drop legs 5 and 6 are likewise secured 
to Cross-bars 2 and 22 also Supported on the 
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frame 9 for crosswise sliding movement. Each 
of the adjacent cross-bars 7 and 2 f, and 8 
and 22 have rack gear teeth formed therein to 
be in mesh with a spur gear 23 disposed there 
between whereby the bars and 2 may be 
moved toward and away from each other to 
support a sheet, or pile of sheets, 24 or to release 
them, by means of a hand-wheel 25 drivingly 
connected to the Spur gears 23 through a shaft 
26, bevel gears 27 and 28, and stud shafts 29 to 
which the Spur gears 23 are Suitably Secured. 
The frame 9 is provided with a member 20 
adapted to be engaged by a hook 30 depending 
from a crane, or like machine, whereby the frame 
9 and the Supported sheets 24 may be lifted. 
Without the provision of the novel features and 

principles of this invention the sheet, or pile of 
sheets, 24, when lifted from the stationary Sup 
ports 3 and 32, for instance suitable parallelly 
disposed and spaced apart wooden beams, would 
aSSume a doWinWardly flexed position between the 
bars and 2, as indicated at F in dotted lines 
in Figure 2. As referred to above, such a condi 
tion would tend to permit the side edges of the 
sheets to slip by the bars and f2 whereby the 
pile of sheets Would fall and at the same time 
impose a strain. On the bar adjusting mechanism. 
by the urge on the bars if and 2 to spread them 
apart. In Order to insure that such downward 
flexing of the sheet, or pile of sheets, 24 does not 
take place when the same are lifted from the sta 
tionary supports 3 and 32, the sheet, or pile of 
sheets, 24 is acted upon in accordance with the 
features and principles of this invention whereby 
it is urged to curve upwardly or downwardly in 
termediate its unsupported ends. 
The means Whel'eby Such a condition is made 

possible, is, in its simplest form, the provision 
in a grapple of a pair of opposed and similarly 
formed sheet Supporting bars 33, see Figure 7, 
which, in this instance, are bowed upwardly a 
slight amount between their ends. Bars of such 
form, when disposed under the side edges of 2, 
sheet, or pile of sheets 24 will induce an upward 
fleX in the sheet as it is raised from its support 
whereby any tendency for it to flex downwardly 
between the bars Will be obviated. 
The same, or a similar, effect may be produced 

by providing Spaced apart blocks 34 and 35, see 
Figures 1-4 inclusive, on each of the bars f and 
2. Preferably, though not necessarily, pro 

vision is made whereby the spacing between the 
blocks 34 and 35 may be varied to vary the effect 
thereof On the sheets. For Such a purpose the 
blocks 34 and 35 are provided with studs 3S 
adapted to enter any one of a series of holes 37 
formed in the bars and 2. The blocks 34 and 
35 when spaced apart, are preferably equidistant 
from the center of the bars and f2, will cause 
the sheets 24 being lifted to curve upwardly as 
indicated by the full line in Figure 3, or to curve 
down Wardly as indicated by the dotted line in 
Figure 3. By placing the blocks closer together 
a greater degree of flex, or curve, will be obtained 
and, conversely, the farther apart the blocks are 
placed the less will be the amount of upward 
curve until a poirit is reached when the curve Will 
be downward. The blocks 34 and 35 therefore 
constitute adjustable means to vary the degree of 
and the direction of curvature induced between 
the ends of, and in the sheet, or pile of sheets, 23 
when they are lifted. 
Instead of providing studs 38 on the blocks 34 

and 35 and holes 37 in the bars and 2, the 
bars may be left unaltered and the means to flex 
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the sheets lengthwise may be constituted by mem 
bers formed as shown in Figures 5 and 6. The 
members 38 are provided with a sheet edge en 
gaging portion 39 having a portion 4 extending 
upwardly therefrom with its end 42 hooked over 
the upstanding flange 43 of the bars, or angle, 44. 
In this form the members 38 may be slid along 
the bars 44 to adjust them lengthwise thereon to 
vary the degree or direction of the curve induced 
in the sheets as they are lifted by the grapple 
from a stationary Support. 
In Figure 8 means is illustrated whereby men 

bers 45 and 46 similar to the members 38 of Fig 
ures 5 and 6, are simultaneously adjusted length 
Wise along a sheet edge supporting bar 47. This 
means is constituted by a rod 48 threaded on its 
intermediate portion partly with left-hand 
threads, at 49, and partly with right-hand 
threads, at 5. The threaded parts 49 and 5 
respectively threadingly engage the members 45 
and 46 as they pass therethrough, and, when the 
rod 48 is rotated, as by a hand wheel 52 secured 
thereto, the members 45 and 46 will be simul 
taneously drawn together or separated, as is de 
Sired. 
The form of grapple shown in Figure 9 includes 

a pair of Swinging arms 53 and 54 pivoted at 
Separate points to a common support. Bars 55 
and 55 similar in every respect to the bars 
and 2 are shown provided with curvature-in 
ducing blocks 57 and 58 similar to the blocks 34 
and 35. 

All of the forms illustrated will efficiently cause 
the sheet, or sheets, 24 to tend to flex, or curve, 
between the unsupported edges thereof, whereby 
any tendency of the sheet, or sheets, 24 to flex, 
or Curve downwardly between the supported side 
edges will be prevented. While there has been 
illustrated in the drawing a form of mechanism 
embodying the features and principles of this 
invention wherein the sheets are flexed along 
their greater dimension, or length, to prevent 
objectionable bending along their shorter dimen 
Sion, or width, it is obvious that the sheets to be 
lifted may be wider than they are long, or they 
may be Square thus of equal dimension in width 
and length. For instance the bars and 2 
may be disposed in under the edges of the sheet 
Sides of shorter dimension and the means to 
induce the curve therein will act to curve the 
sheets along their shorter dimension to prevent 
objectionable bending along their longer dimen 
Sion. In instances where the sheets are Square 
the induced curve is between their unsupported 
ends and prevents objectionable bending between 
their supported end, or side, edges. 

It will be understood that the novel features 
and principles of this invention may be embodied 
in other specific forms without departing from 
the Spirit and essential attributes thereof, and 
it is therefore desired that the present embodi 
ments be considered in all respects as illustrative 
and not restrictive, reference being had to the 
claims rather than to the foregoing description 
to indicate the scope of the invention. 
Having thus fully disclosed the invention, what 

is claimed as new and for which it is desired to 
Secure Letters Patent, is: 

1. In a sheet lifting grapple, means to Support 
a sheet along each side edge thereof, and means 
Ol each of Said supporting means to induce a 
Curve in the Supported sheet intermediate its 
unSupported ends. 

2. In a sheet lifting grapple, means to support 
a sheet along each of its side edges, and means 
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on each of said supporting means to raise the 
intermediate portion of the sheet slightly out of 
a horizontal plane before its unsupported ends 
are raised. 

3. In a sheet lifting grapple, means to Support 
a sheet along each of its side edges, and means 
On each of said Supporting means to lower the 
intermediate portion of the sheet slightly out of 
a horizontai plane before its unsupported ends 
are raised. 

4. In a sheet lifting grapple, means to Support 
a sheet along each Side edge thereof, and means 
adjustable along the sheet Supporting means to 
induce a curve in the Supported sheet interme 
diate its unsupported ends. 

5. In a sheet lifting grapple, means to support 
a sheet along each side edge thereof, and means 
adjustable along the sheet Supporting means to 
move the intermediate portion of the sheet 
slightly out of a horizontal plane before its un 
Supported ends are raised. 

6. In a sheet lifting grapple, ineans to support 
a sheet along each side edge thereof, and means 
adjustable along and being disposed on each of 
Said Supporting means to induce a curve in the 
Supported sheet intermediate its unsupported 
ends. 

7. In a sheet lifting grapple, spaced apart bars 
adapted to be disposed below and along opposite 
side edges of a sheet to be lifted, and means on : 
each of the bars to first engage the sheet to cause 
it to curve from one of its unsupported ends to 
the other. 

8. In a sheet lifting grapple, spaced apart bars, 
Said bars being movable toward each other and 
in under opposite side edges of a sheet to be 
lifted, and members on each of said bars to space 
the sheet portion engaged by these members 
above the Surface of the bars as the sheet is 
lifted to cause a curve to be induced in the sheet 
between its unsupported ends. 

9. In a sheet lifting grapple, spaced apart bars, 
Said bars being movable toward each other and 
in under opposite side edges of a sheet to be 
lifted, members on each of said bars to space 
the sheet portion engaged by these members 
above the Surface of the bars as the sheet is 
lifted to cause a curve to be induced in the sheet 
between its unsupported ends, and means to 
adjust said members along said bars to vary the 
amount of curve induced in the sheet being lifted. 

10. In a sheet lifting grapple, spaced apart 
bars movable toward each other and in under 
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the sheet to be lifted, means to support each 
of said bars from a common carrier, said bars 
being curved from end to end to induce a curve 
in the sheet being lifted from oine of its unsup 
ported ends to the other. 

11. In a sheet lifting grapple, Spaced apart 
bars, said bars being movable toward each other 
and in under opposite edges of a sheet to be 
lifted, the bars having holes Spaced apart along 
the length thereof, and a pair of blocks on each 
bar to cause a curve to be induced in the sheet 
between its unsupported ends, said blocks having 
Studs adapted to enter the holes in said bars 
whereby the blocks may be detachably secured 
to the bars in various positions to vary the curve 
induced in the sheet. 

12. In a sheet lifting grapple, spaced apart 
bars, Said bars being movable toward each other 
and in under opposite edges of a sheet to be 
lifted, and a pair of clips slidable on each bar 
and extending above the Surface thereof to cause 
a curve to be induced in the sheet between its 
unsupported ends. 

13. In a sheet lifting grapple, spaced apart 
bars, Said bars being movable toward each other 
and in under opposite edges of a sheet to be 
lifted, a pair of clips slidable on each bar and 
extending above the surface thereof to cause a 
curve to be induced in the sheet between its 
unsupported ends, and means to simultaneously 
adjust the clips on each bar to vary the curve 
induced in the sheet. 

14. In a sheet lifting grapple, means to support 
a sheet along opposite edges thereof, and means 
On each of the sheet supporting means and 
adapted to be disposed thereon to induce an up 
Wardly directed curve in the sheet between its 
opposite unsupported edges where in one position 
On the Supporting means and to induce a down 
wardly directed curve in the sheet between its 
unsupported edges when in another position on 
the Supporting means. 

15. In a sheet lifting grapple, a pair of mem 
berS Spaced apart along opposite edges of a sheet 
to be lifted, to engage said sheet edges to support 
the sheet and to induce a curve in the sheet be 
tween its unsupported edges when said members 
are raised, and means to simultaneously raise 
the pairs of members, the members of each pair 
of members being movable relatively to each 
other to vary the amount of curvature induced 
in the sheet. 
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