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[57] ABSTRACT 
An improved retention or hold-down combination for 
engaging a workpiece and restraining it from move 
ment. The combination includes at least one pair of 
confronting, converging roller surfaces and associated 
rollers resiliently mounted thereon, whereby the rol 
lers engage the workpiece and restrain movement of 
the workpiece in the direction of convergence of the 
roller surfaces. An improved vise combination 
wherein the workpiece can be restrained from move— 
ment in all directions with application of a minimal 
engagement force from the engaging rollers for hold 
ing fragile or easily-marred objects. 

3 Claims, 4 Drawing Figures 
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1 RETENTION OR VISE COMBINATION 

CROSS-REFERENCE TO RELATED APPLICATION 

This application is a continuation-in-part application 
of copending application Ser. No. 825,369 ?led May 
16, 1969 entitled “Gripping Device,” which is issued as 
US. Pat. No. 3,653,708, Apr. 4, 1972. The teachings 
of which patent are incorporated by reference into the 
present application. 

BACKGROUND OF THE INVENTION 

The aforementioned US. Pat. No. 3,653,708 details 
a material handling gripping device which permits en 
gagement and handling of a great variety of materials, 
by providing a very simple yet efficient mechanical 
structure for the device. The device basically employs 
a pair of spaced confronting, converging plate mem 
bers having roller surfaces and rollers resiliently 
mounted thereon. The rollers engage a workpiece in 
serted therebetween and prevent movement of the 
workpiece in the direction of convergence of the plate 
members. The teachings of the aforementioned US. 
Pat. No. 3,653,708 are incorporated by reference into 
the present application. 
An improved integral roller and resilient means for 

use with such a gripping device is taught in another co 
pending application of the present inventor, Ser. No. 
197,223, ?led Nov. 10, 1971 entitled “Adjustable Ma 
terial Handling Device.” 

In clamping or tying down a workpiece or article, tra 
ditional mechanical systems have been utilized. A dis 
advantage of just about all such traditional clamping, 
tying or other such restraining systems, is that they rely 
upon application of substantial force which is transmit 
ted to the article or workpiece. Such force can damage 
the workpiece or article which is being retained, and in 
general requires application of substantial counterforce 
to effect release of the article. The foregoing discussion 
applies to the standard vise which is used to restrain a 
workpiece during processing. 
Present-day shipping and distribution systems em 

phasize standardized containers to hold the goods. 
Such containers must be restrained in position during 
shipment to prevent damage to the goods. The present 
hold-down assembly is especially suited for such re 
straining. 

SUMMARY OF THE INVENTION 

A hold-down retention assembly is provided for re 
straining the movement of a workpiece or article. The 
assembly comprises a base member, with at least one 
pair of spaced, confronting, converging plate members 
constituting roller surfaces being connectable to the 
base member. A friction roller is associated with each 
roller surface and is connected thereto by resilient 
means extending between the roller and the roller sur 
face. Each roller is thereby biased against its associated 
roller surface in the direction perpendicular to the rol 
ler surface when the rollers are at rest position. The re 
silient means, in conjunction with the associated roller 
surface, constitutes the sole support for the rollers. The 
rollers engage a workpiece or article therebetween to 
restrain movement of the article in the direction of con 
vergence of the plate members. 
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'2 
In an embodiment of the present invention an im 

proved vise is disclosed which permits engagement of 
the workpiece between such rollers mounted from con 
verging, confronting roller surfaces provided in op 
posed jaw faces to permit engagement of the article 
with a minimum amount of force. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a plan view of an embodiment of the present 
invention; 
FIG. 2 is a side elevational view of the embodiment 

shown in FIG. 1; 
FIG. 3 is a plan view partly in section of a vise em 

bodiment of the present invention; and 
FIG. 4 is a side elevational view partly in section of 

the vise embodiment of FIG. 3. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The invention can be best understood by reference to 
the exemplary embodiments shown in the drawings. In 
FIGS. 1 and 2, a clamping or hold-down assembly 10 
comprises a base member 11, from which extend pairs 
of spaced confronting, converging plate members 12 
which constitute roller surfaces. A friction roller 13 is 
associated with each respective plate member 12, and 
is connected to plate member 12 by a resilient means 
14 extending between the plate member and the roller. 
The type of resilient means 14 which can be employed 
is more fully described in the aforementioned copend 
ing applications, and an integral roller and resilient 
means is preferred. While two such pairs of confront 
ing, converging plate members are shown in FIGS. 1 
and 2, it is to be understood that only one such pair is 
required in the simplest embodiment of the present in 
vention. ' 

_ The article 15 is easily inserted between the spaced 
rollers 13, since the resilient connection of the rollers 
permits the roller to move along the roller ‘surfaces in 
the direction opposite from the direction of conver 
gence of the plate members. Once the article 15 is in 
place, engaged by the rollers, the article cannot be 
moved in the direction of convergence of the plate 
members because of the wedging action of the rollers 
on the roller surfaces. The article is thus retained with 
minimum application of force. 

Pivotally mounted release means 16 are mounted on 
the plate members 12 and comprise means for urging 
the roller 13 back along the direction opposite from the 
converging direction to permit the article to be freely 
removed from the assembly 10. Such a release means 
again requires a minimum of force, i.e., only the force 
required to offset the force exerted by the resiliency of 
means 14. The force is in no way related to the mass of 
article 15. 
The embodiment shown in FIGS. 1 and 2 ?nds utility 

for ?rmly holding in place shipping containers or other 
such articles, for example, a battery against an automo 
bile frame. While the article shown in the drawings has 
a regular generally square con?guration, the assembly 
of the present invention is usable with irregular objects 
as well. 

In another embodiment of the present invention, a 
vise 17 is seen in FIGS. 3 and 4. The vise 17 comprises 
a conventional frame member 18 upon which are 
mounted ?xed jaw member 19 and movable jaw mem 
ber 20. A screw adjustment means 21 is provided for 
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effecting movement of jaw 20 along the frame 18 to 
vary the gap or span between jaws l9 and 20. The fore 
going comprises a conventional vise. The vise 17 of the 
present invention has at least one recess portion 22 
provided in each opposed jaw face surface 23, and 
preferably a plurality of such recess portions. Confront 
ing, converging roller surfaces 24 are provided in the 
recess portions 22, with friction rollers 25 being resi 
lently held against its associated roller surface 24 by re 
silient means 26. Each respective pair of rollers 25 are 
thus maintained in opposed parallel relationship. In the 
embodiment shown in FIGS. 3 and 4 there are a total 
of four such pairs of rollers and roller surfaces, in order 
to restrain movement of the article which the rollers 
engage in the direction vertical to the frame, as well as 
in the direction parallel to the jaw faces. The adjust 
ment means 21, and jaws 19 and 20 restrain movement 
of the article in the direction normal to the jaw faces. 
Thus, the article is restrained from movement in all di 
rections. Release means 27 are provided with each rol 
ler 25 in the same way as release means 15 already de 
scribed. The use of four such pairs of rollers and roller 
surfaces thus lock the article in place with only the rol 
lers being in contact with the article. The article cannot 
be moved in any direction if the movable jaw is station 
ary without employing the release means to urge the 
rollers away from the article. The rollers are urged 
along the roller surfaces in the direction of divergence 
with respect to the given pair of roller surfaces. 
The recess portions 22 are large enough to fully ac 

cept the roller 25 therein so that no part of the roller 
25 extends beyond the jaw face 23. Application of suf 
ficient adjustment force via means 21 will act to force 
each roller back within the associated recess portion 22 
to permit engagement of the article by jaw faces 23 if 
so desired. 

In summary, the present invention permits retention 
of a workpiece or other such article with application of 
a minimum amount of force. This permits ?rm and se 
cure handling of otherwise fragile or easily marred ob 
jects. 

I claim: 
1. A vise comprising: 
a. a base; I 

b. a pair of jaw members having confronting gener 
ally flat, parallel faces, one of said jaw members 
being movably mounted to said base and the other 
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4 
of said jaw members being ?xably mounted to said 
base; 

0. adjusting means mounted to said base and to said 
movably mounted jaw member in order to vary the 
span between said confronting faces and to apply 
force in order to engage a workpiece disposed 
therebetween; 

d. at least one recess formed in each of said confront 
ing jaw faces, a recess in one jaw face being posi 
tioned generally opposite a corresponding recess in 
the other jaw face, an inclined surface being pro 
vided in each recess such that each corresponding 
pair of recesses confront each other such that the 
inclined surfaces converge in one direction and di 
verge in the other; 

. a friction roller disposed in each recess and resil 
iently attached to its associated inclined surface by 
resilient means such that the roller contacts the in 
clined surface of the recess, the rolling axis of the 
roller being parallel to the inclined surface, to per 
mit movement of the roller in the directions of con 
vergence and divergence said friction roller being 
retained such that in a rest position it projects par 
tially beyond the recess in which it is mounted, and 
in a workpiece engaging position, each roller en» 
gages and restrains movement of the workpiece in 
the direction of convergence of the inclined sur 
face, each roller, recess and resilient means being 
arranged such that each roller may recede into its 
recess upon application of sufficient force by the 
adjustment means, whereby the face of the jaws 
may be brought into engagement with the work 
piece. 

2. The vise as de?ned in claim 1 having a plurality of 
associated rollers, recesses, and resilient means on each 
jaw face so as to provide a plurality of opposed pairs of 
rollers and associated surfaces whereby a workpiece 
engaged therebetween may be restrained from move 
ments vertically with respect to the base and laterally 
in a direction generally parallel to the jaw faces and the 
base. 

3. The vise as de?ned in claim 1 including release 
means operatively connected to each roller whereby a 
workpiece being held by roller pair between the jaws 
may be released without further adjustment of the ad 
justing means. 

* *- * * >|= 


