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57 ABSTRACT 

A gripping device is provided that has a pair of roller support 
members attached to a support means, the support members 
having confronting converging roller surfaces, with a 
resiliently secured roller on each surface in confronting rela 
tionship to the other roller. Motion of a member frictionally 
secured between the rollers in a direction away from the 
direction of convergence of the surfaces is easily achieved 
while any movement of the member in the direction of conver 
gence of the surfaces causes a secure gripping of the member 
restraining it from such movement. 

8 Claims, 6 Drawing Figures 
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GRIPPING DEVICE 

BACKGROUND OF THE INVENTION 

Devices for gripping and securely holding a workpiece are 
as numerous as the different uses to which such devices may 
be put. Usually, a specific clamp or gripping device is en 
gineered for a specific use. Often such devices are complex, 
have a great many moving parts that must be maintained in 
good operating condition, and are unsuited other than for 
some specific use. 

I have invented a gripping device that is of simple construc 
tion, requires minimum operating procedures and can be used 
for a multitude of different purposes on workpieces such as 
sheets of metal, paper, or cloth, plates of metal or the like, 
rods or conduits, and is even adaptable for use as a transfer 
mechanism where reciprocating motion is provided for either 
the gripping device or a cooperating rail or bar. 

SUMMARY OF THE INVENTION 

According to the present invention a gripping device is pro 
vided having a pair of roller support members held in spaced 
relation by a support means, the roller support members hav 
ing confronting converging roller surfaces that terminate 
spaced from each other, and a resiliently secured roller on 
each surface, the rollers being in confronting relation in rest 
position and adapted to frictionally secure a workpiece in 
serted between the rollers. When a workpiece such as a plate, 
sheet or rail is placed between and frictionally engaged by the 
rollers, movement of the workpiece in the direction of diver 
gence of the surfaces causes the rollers to roll on said surfaces 
increasing the space between the confronting rollers, but any 
attempt to move the workpiece in the direction of conver 
gence of the surfaces will cause the rollers to roll on the sur 
faces in converging relation decreasing the space between the 
rollers and resulting in more secure gripping of the workpiece 
by the rollers. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of the gripping device of the 
present invention in the form of a handgripper; 

FIG. 2 is a side elevational view of the gripping device 
shown in FIG. 1 with a workpiece held thereby; 

FIG. 3 is a side elevational view with cutaway portions of 
another embodiment of the gripping device of the present in 
vention having a releasing means on the device and an al 
ternate method of securing the resilient securing means to the 
rollers; 

FIG. 4 is a fragmented view of a gripping device of the 
present invention for use on the vertical edge of a sheet or 
plate material; 

FIG. 5 is a top plan view of another embodiment of the 
present invention where the gripping device is subjected to a 
reciprocal motion so as to advance a bar or rail by alternate 
gripping and releasing of the rail; and 

FIG. 6 is a top plan view of another embodiment of the 
present invention where a rail having the gripping device 
thereon is subjected to a reciprocal motion so as to advance 
the gripping device by alternate gripping and releasing of the 
rail by the device. 

DETAILED DESCRIPTION 

Referring now to FIG. 1, there is illustrated the gripping 
device 1 of the present invention in the form of a hand gripper 
for sheet or plate material. A pair of roller support members 5 
and 5' are maintained in opposed spaced relation by a support 
means 3, herein illustrated as a bridge between two ends of the 
support members. The support members terminate at 7 and 7" 
in spaced relation and have confronting converging roller sur 
faces 9 and 9', converging in the direction of the terminals 7 
and 7'. Positioned on each roller surface 9 and 9' is a friction 
roller 11 and 11" respectively which are resiliently secured to 
the surfaces 9 and 9' by means of resilient securing means 13, 
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2 
herein illustrated as rubber strips. Preferably the resiliently 
securing means 13 are recessed in grooves 12 of the rollers 1 
and 11' so as to provide a relatively smooth surface on the rol 
lers. The rollers 11 and 11", herein illustrated as formed from 
rubber, are resiliently secured to the roller surfaces in con 
fronting relation to each other. For convenience, a handle 
means 21 is attached by a bolt 23 or other securing means to 
enable ready lifting of the gripping device. If desired, depres 
sions 19 may be formed in the outer wall of the roller support 
members to provide protection for the resilient means 13 
against abrasion which might occur if the resilient means were 
exposed. 
The operation of the gripping device is shown in FIG. 2, 

wherein a workpiece, here illustrated as a metallic plate 15 has 
been inserted between the terminals 7 and 7" of the gripping 
device 1 and between the confronting friction rollers 11 and 
11". The workpiece 15 urges the rollers 11 and 11" in the 
direction away from the terminals. The thickness of the plate 
is at least as great as the spacing between the rollers. The rol 
lers 11 and 11" roll on the surfaces 9 and 9' in a direction away 
from the terminals 7 and 7' but, because of resilient means 13, 
will frictionally secure the workpiece. Any movement of the 
workpiece 15 in the direction of convergence of the surfaces 9 
and 9' will cause the rollers 11 and 11" to roll towards terminal 
7 and 7' decreasing the spacing between the rollers and thus 
causing a tighter grip on the workpiece. When carrying a 
workpiece 15, such as illustrated in FIG. 2, the weight of the 
workpiece 15 will cause movement of the rollers in the 
direction of convergence of the surfaces 9 and 9' and the 
weight of the workpiece itself causes a more secure gripping 
thereof by the gripping device. 
To remove the workpiece from the gripping device the 

workpiece can be moved, until free of the rollers, in the 
direction of the horizontal axes of the rollers or released mere 
ly by holding the workpiece stationary and urging the rollers in 
the direction of divergence of the surfaces 9 and 9", in which 
case the spacing between the rollers is increased and the work 
piece released from its frictional securement. Such urging can 
be done either manually or by a releasing means on the roller 
support members. One such releasing means is illustrated in 
FIG. 3, wherein the support means 3 also serves as the handle 
for the gripping device. Releasing means is illustrated as 
plunger 29 having arms 31 which are provided within a space 
in the roller support members 5 and 5' and operate a releasing 
lever 25 pivotally mounted on a pin 27. When the releasing 
means is at rest, the ends of arms 3 rest on the lever 25. To 
release a workpiece 15 from the gripping device, the plunger 
29 is forced downwardly, thereby pivoting the exposed end of 
lever 25 upwardly to urge rollers 11 and 11" in the direction of 
divergence of the surfaces 9 and 9", increasing the space 
between the rollers and releasing the workpiece from its fric 
tional securement therebetween. Other suitable releasing 
means are possible such as levers extending completely 
through the roller support means where the lever could be 
depressed and urge the rollers, so long as the means provide 
for the urging of the rollers 11 and 11" in the direction of 
divergence of the surfaces 9 and 9". 
The rollers in FIG. 3 are illustrated as metallic cylinders 37 

having a rubber sleeve or outer ring 35. An optional resilient 
securing means is also illustrated in FIG. 3 wherein the metal 
lic cylinders 37 have pins 33 extending from both ends of the 
cylinder at its horizontal axis with the resilient means 13 
secured to the pins 33, and passed through apertures 39 in the 
roller support members 5 and 5'. 
The friction rollers are adapted to frictionally engage a 

workpiece inserted therebetween. The rollers may be of a 
hard rubber material that provides good frictional engagement 
and a degree of displacement thereof for added frictional 
securing of the workpiece. The roller can be made of other 
materials such as metallic cylinders having a rubber coating or 
sleeve thereon or metallic cylinders such as aluminum or 
stainless steel rollers having a serrated or knurled rolling sur 
face to give good frictional engagement between the roller and 
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the workpiece. As illustrated in FIG, A, the roller may have 
recesses to receive the resilient securing means, providing a 
relatively smooth surface. The roller may be a cylinder with a 
concave or convex configuration so as to better grip rounded 
objects such as pipes, rods, conduits or the like, in which case 
the roller surfaces 9 and 9 of the roller support members can 
be made to conform with the configuration of the roller rolling 
thereon. 
The rollers are resiliently secured to the roller support 

members, on the roller surfaces thereof, by resilient means 
such as rubber strips, springs, or other resilient securing means 
that will allow rolling of the rollers on the surfaces while at the 
same time urging the rollers back to their confronting rest 
position. The resilient means, in cooperation with the roller 
surfaces maintain the longitudinal axes of the rollers generally 
parallel or coplanar during the roller travel. The rollers, when 
at rest position and in confronting relation to each other, may 
contact each other or be spaced apart, depending upon the 
end use to which the gripping device is to be put. If paper, 
cloth or other thin sheet material is to be gripped by the 
gripping device, the rollers can be in contacting relationship 
and the sheet material pulled between the rollers, When the 
sheet material has been urged between the rollers it will be 
secured thereby and, as previously discussed, any attempt to 
pull the sheet material therefrom will cause the rollers to roll 
in the direction of convergence of the roller surface and result 
in a tighter grip. For larger workpieces such as plates of glass 
or metal, the rollers may be spaced apart at rest position a 
distance so that the plate only urges the rollers a short distance 
and will be gripped when inserted between the rollers. 
Because the rollers become further apart as they roll on their 
corresponding surfaces when a workpiece urges them in the 
direction away from the terminals, a single gripping device can 
be used for varying sizes in items. 
Another embodiment of the present invention is illustrated 

in FIG. 4 wherein the roller support members 5 and 5' are at 
tached to a support means 41 that comprises a base member. 
The roller support members 5 and 5' are attached to the base 
member 41 with the confronting converging surfaces 9 and 9 
being generally normal to the base 41, and the rollers 11 and 
11' in spaced relation to each other. By having a base member 
41 as shown, the gripping device can be used to grip and lift 
the vertical end of a sheet or plate of glass or metal and the 
plate need not be gripped from the top or horizontal edge 
thereof. The gripping device can be placed on the vertical end 
of the plate and by lifting the gripping device, using preferably 
a handle 42, on the rear of the base, the rollers 11 and 11' will 
be forced to roll towards the terminals and tightly grip the 
edge portion of the plate or workpiece 15 causing it to lift also. 
By providing two such gripping devices, one at each vertical 
end of the plate, a large plate can be carried relatively easily 
even though no finger holds or other aids are present on the 
plate material. The gripping device is released from the work 
piece as above described by sliding it transverse the direction 
of roll of the rollers or by urging the rollers upwardly, enlarg 
ing the space therebetween to release the workpiece. 
The gripping device has numerous other applications, such 

as those illustrated in FIGS. S and 6 where it can be used as a 
transfer mechanism through its gripping and releasing ability. 
Referring to FIG. 5, there is illustrated a gripping device 
similar to that of FIG. 4 wherein the roller support members 5 
and 5' are attached to a base 41 with the converging surfaces 9 
and 9' generally normal to base 41. The rollers 1 and 1' are 
resiliently secured to the roller support members and are 
spaced apart a predetermined distance. Preferably, legs 51 
and 51", or other guide means are provided to align a rail with 
the space between the rollers. The base is then attached to a 
reciprocating mechanism such as a shaft 45 being rotated by a 
motor (not shown) and an eccentric 43 adapted to translate 
the rotational motion of the shaft into a reciprocating motion 
for the gripping device. The gripping device can then be used 
to advance a rail or rod 47, in the direction shown by the 
arrow in the drawing, by a gripping and releasing action 
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4. 
caused by the reciprocation of the gripping device in relation 
to the rail 47. As shown in FIG. 5, the gripping device, when it 
is moved in the direction to the right by means (not shown), 
will carry the rail 47 with it because of the gripping action of 
the rollers 11 and 11" as they are urged in the direction of con 
vergence of the surfaces 9 and 9'. On the return stroke, to the 
left, the gripping action of the rollers will be released since the 
rollers will be urged in the direction opposite convergence of 
the surfaces 9 and 9', enlarging the distance between the rol 
lers. This releasing will result in retaining of the rail in its ad 
vanced position while the gripping device is moved to the left. 
Thus by a series of reciprocating movements, causing al 
ternate gripping and releasing of the rail, the rail will be ad 
vanced in the direction shown. 
The provision of relative reciprocation between a work 

piece and the gripping device effects a resultant unidirectional 
relative movement between the two and may be effected by 
other means such as described in FIG. 6 where the gripping 
device can be used as a transfer mechanism for pallets and the 
like. As shown, a gripping device and a rail 49 are used similar 
to those described in FIG. 5 but the rail is adapted to 
reciprocate (by reciprocating means not shown) and through 
the alternate gripping and releasing of the rail by the gripping 
device, the gripping device is caused to advance to the left. 
The alternate gripping and releasing effect caused by the rol 
lers 11 and 11" traveling on the respective converging surfaces 
9 and 9' of the roller support members 5 and 5' advances the 
gripping device, which may be part of a pallet or have a pallet 
attached thereto. Also, a stationary rail with a reciprocating 
means on the gripping device could cause advancement of the 
device along the rail through the alternate gripping and releas 
ing action of the rollers of the gripping device. 
The relative dimensions of the rail and the spacing between 

the rollers in their rest position where the gripping device is to 
be used as a transfer mechanism should be approximately the 
same, with the rail perhaps being slightly larger than the 
distance between the rollers to provide a secure placement 
thereof. Guide means such as inner extending legs 51 may be 
provided to align the rail with the rollers. 
There has been described a gripping device of simple con 

struction that provides frictional securement of a workpiece 
between confronting rollers. The rollers, being resiliently 
secured to roller support members having confronting con 
verging surfaces, securely grip a workpiece inserted 
therebetween and provide increased gripping when it is at 
tempted to move the workpiece in the direction of conver 
gence of the surfaces, while the workpiece is easily released if 
moved in the opposite direction. The ready gripping and 
releasing action of the gripping device also enables its use as a 
transfer mechanism where reciprocal motion is used to ad 
vance either a gripping device on a reciprocating rail, a device 
on a stationary rail, or a rail through a reciprocating gripping 
device. 

I claim: 
1. A gripping device comprising: 
(a) a frame member having a handle, including a pair of 

confronting, converging plate members constituting 
roller surfaces terminating in spaced relation to each 
other to provide an opening for admitting a workpiece 
therebetween, 

b. a pair of friction rollers, one associated with each con 
fronting roller surface, and 

c. resilient means directly connecting each of the rollers to 
its associated roller surface in opposed parallel relation 
ship to each other, and biasing each roller against its as 
sociated roller surface, in the direction perpendicular to 
the surface when the rollers are at rest position, the 
resilient means, in conjunction with associated roller sur 
faces, constituting the sole support for the rollers on the 
frame, the arrangement further being such that, upon in 
sertion of a workpiece through the opening into engage 
ment with the rollers, the resilient means will bias the rol 
lers simultaneously against both the workpiece and the 
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roller surfaces to frictionally engage the workpiece 
whereby forces acting to separate the workpiece from 
between the rollers, in a direction perpendicular to the 
roller axes and in the direction of convergence of the 
plate members, will increase the gripping force applied by 
the rollers co-acting with the frame. 

2. A gripping device as described in claim 1 wherein said 
frame member includes a bridge member connecting said con 
verging plate members at a position removed from said open 
ing and rollers. 

3. A gripping device as described in claim 2 wherein said 
bridge member has a handle means attached thereto for lifting 
and carrying of said gripping device. 

4. A gripping device as described in claim 1 wherein said 
rollers are spaced apart a predetermined distance, said 
distance being smaller than the dimension of said opening. 
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6 
5. A gripping device as described in claim wherein said 

rollers contact each other in confronting relation. 
6. A gripping device as described in claim wherein said 

confronting, converging plate members constituting roller sur 
faces terminate as inwardly extending leg portions. 

7. A gripping device as described in claim having a release 
means thereon to urge the rollers in the direction of diver 
gence of said surfaces to increase the space between said rol 
lers and release a workpiece thereby. 

8. A gripping device as described in claim 1 wherein the 
frame member comprises a base member to which said plate 
members are attached, with said surfaces generally normal to 
said base member, and wherein said rollers are spaced apart a 
predetermined distance. 
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