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My present invention comprises a ?exible gripper 
wrench particularly adapted for applying and removing 
?lter assemblies from internal combustion engines. While 
the present invention may be utilized for gripping any ob 
ject within its capacity, the wrench is peculiarly suited for 
the application and removal of modern ?lter assemblies 
from automotive engines. Such assemblies usually com 
prise a cylindrical outer casing or shell of thin metal, and 
are provided with means for mounting the assembly upon 
an externally threaded member protruding from the 
engine block and having passages therethrough for the oil 
which is to be ?ltered. It can readily be appreciated that 
there must be gasket means with such an assembly and, 
in point of fact, gasket means are provided. In applying 
the ?lter assembly the gasket means is compressed ?rmly 
against a portion of the engine block, not only to seal 
the oil into the engine, but also to prevent vibrations from 
loosening the ?lter. After a long period of use, the gasket 
means usually become hardened and self-bonded to the 
engine block, with the result that removal of an old ?lter 
is quite often very di?'icult, particularly when the ?lter is 
so mounted that the casing thereof lies closely adjacent 
a portion of the engine block. Also, even though a ?exi 
ble element wrench, several types of which are known, may 
be applied to the ?lter assembly, the thin metal casing 
thereof is usually crushed or torn apart upon the applica 
tion of force to the wrench. If this happens, the only way 
that the ?lter may be removed is to destroy it by means 
of saws, chisels and drills, an operation which is time 
consuming and expensive. 
The principal object of the present invention is to pro 

vide a positively gripping ?exible gripper wrench which 
may be applied to ?lter casings or the like in very tight 
quarters. _ 

A further object of the present invention is to provide 
a ?exible gripper wrench which evenly grips the surface 
of the article, and may be used to apply great turning 
force thereto without crushing or tearing thin metal ar 
ticles such as oil filter casings. 
A further object of the-present invention is to provide 

a ?exible gripper wrench which may be ratcheted so as to 
apply turning forces in very close quarters, such as in 
the engine compartment of an automobile. 
The objects and advantages of the present invention 

may be more readily understood by reference to the ac 
companying drawings, taken in connection with the fol 
lowing speci?cation, wherein like numerals refer to like 
parts throughout. 

In the drawings, 
FIG. 1 is a section taken along line 1-1 of FIG. 2 

showing the wrench applied to an article in closely con 
?ned quarters; 

FIG. 2 is a view taken from the right side of FIG. 1;’ 
and 
FIG. 3 is a view taken from the left side of FIG. 1. 
The form of wrench illustrated comprises a pressure 

shoe 10 having an inner cylindrical surface adapted to 
engage the outer cylindrical surface of a member such 
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as a ?lter casing 11. The illustration attached hereto 
shows a shoe having an inner surface radius of, for ex— 
ample, three and ?ve-eighths inches, which will conform 
quite closely to the average ?lter casing at present on the 
market. It is to be appreciated that the shoe will ?t 
closely enough to make the Wrench applicable to articles 
of somewhat larger or smaller diameter, including the 
usual inner end edge head 12 which may have a diameter 
of seven and three-quarters inches. Even when applied 
to the thin metal of the shell, the slight crushing of the 
shell to accommodate it to a difference in radius of the 
shoe is immaterial for the purposes of such devices. Even. 
though the article to be gripped may be considerably 
larger or smaller in diameter, the wrench will be opera 
tive since the shoe need not rest entirely against the sur 
face of the article to be engaged. 
A ?exible gripping element 15 is attached at one end 

to an end of said shoe. The gripping element may be of 
any suitable form, but that illustrated and described is 
particularly adapted for the purposes of the present in 
vention and comprises a pair of roller chain end sections 
16 and 17 and an intermediate flexible metal strap section 
18. The roller chain sections each comprise a plurality 
of ?at plate side elements 19- connected together by trans 
verse pins 20, upon each of which there is mounted a 
roller element 21 comprising a short section of tubing or 
the like. The roller elements 21 are preferably of out 
side diameter substantially equal to the depth of the side 
links, so that gripping pressures are applied through the 
edges of all the side links and the adjacent surfaces of all 
the rollers. When gripping a thin-walled cylindrical ‘ele 
ment such as the ?lter casing 11, the roller chain tends to 
form a plurality of indentations or out-of-round surfaces 
enhancing the gripping effect. The intermediate section 
18 comprises a length of metal strap of substantially the 
median width of the chain portions, or a braided wire 
cable of ?at or round cross~section, having its ends curled 
around end pins 20 of the adjacent roller chain portions 
and suitably retained in such position as by clamps 22. 
The section 18 may be almost rigid, but is ?exible enough 
that it will adapt itself under pressure to slightly differing 
diameters of articles. The section 18 is preferably dia 
metrically opposed to the shoe 10 and has an arcuate 
length of slightly more than the radius of the article to 
be gripped, so that when it is positioned between the 
article and a closely adjacent surface, such as indicated 
at 23, a satisfactory amount of turning movement may 
be accomplished without having the ends of the roller 
chain portions interfere. 
One end of portion 16 is attached to a lug 24 at one 

end of the shoe 10 and the opposite end of the portion 
17 is attached to a pair of elongated side links 25 which 
are pivotally connected to a linking means 26 including‘ 
a transverse pivot bolt 27, a nut 28 engaging the bolt," 
21 pair of links 29 extending beyond and in alignment 
with the chain, and a roller 30 mounted on the bolt 27‘ 
between the links. The roller 30 preferably has a diam 
eter substantially greater than the roller elements 21, such. 
as in the order of three times as large. The opposite 

extending transversely through the bifurcated inner end 
of an operating lever 34 and retained thereon by a nut 
35. The lever 34 is conveniently formed of a pair of " 
rigid straps 36 retained in juxtaposition by rivets 37 

29 are pivotally engaged with a bolt 331 



3,013,455 

along the outer or manually engageable portion of the 
lever. The lower or inner ends of the straps 36 are bent 
outwardly so as to embrace a cam 40 ?xed to and ex~ 
tending outwardly from the shoe 1(), and the straps are 
pivotally attached to the cam by a bolt 4-2 and nut 43. 
The cam 40 is provided with a cam surface 41 extend 
ing in alignment with the ?exible element 15, having a 
low point adjacent the end of the shoe underlying the 
end of the chain portion 17 to a high point adjacent the 
opposite end of the ?exible element 15. The construc 
tion is such that the lever 34 may swing arcuately in 
alignment with the ?exible element 15 and the cam sur 
face 41, and the roller 30 and roller elements 21 adja 
cent thereto may roll upon the cam surface 41 as the 
?exible element is tightened about the article to be 
gripped. 
An advantage of the foregoing construction is that no 

amount of tightening of the Wrench within its range of 
capacity, such as occasioned by crushing the shell of a 
thin-walled ?lter, can cause the wrench to jam and pre 
vent loosening or ratcheting thereof, for the reason that 
rolling surfaces are engaged with a cam. 

It is to be appreciated that in the principal use of the 
disclosed wrench, the wrench may be engaged with the 
?lter by slipping the ?exible element over the end there 
of. However, other uses of the wrench, such as on a 
continuous length of pipe, are made possible by disen 
gaging the bolt 33 and Wrapping the ?exible element about 
the article, then reapplying the bolt 33, or by having 
the ?exible element otherwise detachably engaged with 
the lever by any of a number of well known suitable 
means. 

It is also to be appreciated that the ?exible element may 
be formed entirely of chain links, or formed entirely of 
a strap or braided wire cable, without departing from 
my invention. 

I claim as my invention all such modi?cations in ar 
rangement and detail as come within the true spirit and 
scope of the appended claims. 

I claim: 
1. A ?exible gripper wrench comprising a pressure 

shoe adapted to bear against the surface of an object to 
be gripped by the wrench, a ?exible gripping element hav 
ing one end attached to one end of said shoe and its other 
end adapted to overlie the opposite end of said shoe, a 
cam ?xed to the outer surface of said shoe and having 
a cam surface rising from a low point adjacent said op 
posite end of said shoe to a high point adjacent said one 
end of said element, said cam surface extending in align 
ment with said element, an operating lever pivotally at 
tached to and extending outwardly from said shoe for 
swinging movement in alignment with said cam surface 
and'said element, and linking means pivotally connected 
at one end to said lever at a point spaced from said cam 
surface and at its other end to said other end of said 
element, said ?exible element comprising an intermediate 
metal strap portion and a chain portion adapted to en 
gage said cam surface, and said chain portion compris 
ing a plurality of roller chain links including a plurality 
of roller members adapted to roll upon said cam surface. 

2. A ?exible gripper wrench comprising a pressure 
shoe adapted to bear against the surface of an object to 
be gripped by the wrench, a ?exible gripping element 
having one end attached to one end of said shoe and its 
other end adapted to overlie the opposite end of said 
shoe, a cam ?xed to the outer surface of said shoe and 
having a cam surface rising from a low point adjacent 
said opposite end of said shoe to a high point adjacent 
said one end of said element, said cam surface extending 
in alignment with said element, an operating lever piv 
otally attached to and extending outwardly from said 
shoe for swinging movement in alignment with said cam 
surface and said element, and linking means pivotally 
connected at one end to said lever at a point spaced 
from said cam surface and at its other end to said other 
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4 
end of said element, said ?exible element comprising 
an intermediate braided wire cable portion and a chain 
portion adapted to engage said cam surface, and said 
chain portion comprising a plurality of roller chain links 
including a plurality of roller members adapted to roll 
upon said cam surface. 

3. A ?exible gripper wrench comprising a pressure 
shoe adapted to bear against the surface of an object to 
be gripped by the wrench, a ?exible gripping element hav 
ing one end attached to one end of said shoe and its 
other end adapted to overlie the opposite end of said 
shoe, a cam ?xed to the outer surface of said shoe and 
having a cam surface rising from a low point adjacent 
said opposite end of said shoe to a high point adjacent 
said one end of said element, said cam surface extending 
in alignment with said element, an operating lever piv 
otally attached to and extending outwardly from said 
shoe for swinging movement in alignment with said cam 
surface and said element, and linking means pivotally 
connected at one end to said lever at a point spaced from 
said cam surface and at its other end to said other end 
of said element, said linking means comprising a roller 
adapted to roll upon said cam surface. 

4. A ?exible gripper wrench comprising a pressure 
shoe adapted to bear against the surface of an object to 
be gripped by the wrench, a ?exible gripping element 
having one end attached to one end of said shoe and its 
other end adapted to overlie the opposite end of said 
shoe, a cam ?xed to the outer surface of said shoe and 
having a cam surface rising from a low point adjacent 
said opposite end of said shoe to a high point adjacent 
said one end of said element, said cam surface extend 
ing in alignment with said element, an operating lever 
pivotally attached to and extending outwardly from said 
shoe for swinging movement in alignment with said cam 
surface and said element, and linking means pivotally 
connected at one end to said lever at a point spaced 
from said cam surface and at its other end to said other 
end of said element, said ?exible element comprising a 
plurality of roller chain links including a plurality of 
roller members adapted to roll upon said cam surface, 
and said linking means comprising a roller adapted to roll 
upon said cam surface, said roller having a diameter 
substantially greater than the diameter of said roller 
members. 

5. A ?exible gripper wrench comprising a pressure 
shoe adapted to bear against the surface of an object to 
bev gripped by the wrench, a ?exible gripping element 
having one end attached to one end of said shoe and its 
other end adapted to overlie the opposite end of said 
shoe, a cam ?xed to the outer surface of said shoe and 
having a cam surface rising from a low point adjacent 
said opposite end of said shoe to a high point adjacent 
said one end of said element, said cam surface extending 
in alignment with said element, an operating lever piv 
otally attached to and extending outwardly from said 
shoe for swinging movement in alignment with said cam 
surface and said element, and linking means pivotally 
connected at one end to said lever at a point spaced 
from said cam surface and at its other end to said other 
end of said element, said ?exible element comprising 
an intermediate metal strap portion and a chain portion 
adapted to engage said cam surface, said chain portion 
comprising a plurality of roller chain links including a 
plurality of roller members adapted to roll upon said 
cam surface, and said linking means comprising a roller 
adapted to roll upon said cam surface, said roller hav 
ing a diameter substantially greater than the diameter. 
of said roller members. 

6. A ?exible gripper wrench comprising a pressure 
shoe adapted to bear against the surface of an object to 
be gripped by the wrench, a ?exible gripping element 
having one end attached to one end of said shoe and its 
other end adapted to overlie the opposite end of said 
shoe, a cam ?xed to the outer surface of said shoe and 
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having a cam surface rising from a low point adjacent 
said opposite end of said shoe to a high point adjacent 
said one end of said element, said cam surface extending 
in alignment with said element, an operating lever piv 
otally attached to and extending outwardly from said shoe 
for swinging movement in alignment with said cam sur 
face and said element, and linking means pivotally con 
nected at one end to said lever at a point spaced from 
said cam surface and at its other end to said other end 
of said element, said ?exible element comprising an in 
termediate braided wire cable portion and a chain por 
tion adapted to engage said cam surface, said chain por 
tion comprising a plurality of roller chain links including 
a plurality of roller members adapted to roll upon said 
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cam surface, and said linking means comprising a roller 
adapted to roll upon said cam surface, said roller hav 
ing a diameter substantially greater than the diameter of 
said roller members. 
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