
United States Patent 
Scarid 

54) TOGGLE-TYPE HAND TOOL 
(72) Inventor: Charles C. Schmidt, Topeka, Kans. 
73) Assignee: Mara, Inc., Topeka, Kans. 
(22 Filed: Feb. 24, 1970 
21 Appi. No.: 19,132 

Related U.S. Application Data 
62) Division of Ser. No. 627,496, Mar. 31, 1967, Pat. No. 

3,496,808. 

52 U.S. Cl..............................................81/367, 81/418 
(51) int. Cl............................................................ B2Sb 7/12 
(58) Field of Search.................................... 811367-380,363 

56 References Cited 

UNITED STATES PATENTS 

3,314,319 4/1967 Schmidt................................... 81/367 

Primary Examiner-Granville Y. Custer, Jr. 
Assistant Examiner-Roscoe V. Parker, Jr. 
Attorney-Robert E. Breidenthal 

57 AESTRACT 

A hand tool of the toggle link or vice grip type provided with 
structure operative to oppose opening movement of the han 
dles when the latter are oriented relative to the toggle linkage 
in locking condition in the absence of any reactive force from 

15) 3,635,107 
(45) Jan. 18, 1972 

a workpiece. Such structure takes two basic forms, namely, 
(a) the compression member of the toggle linkage being 
swively connected at its opposite ends to the handles to hold 
its swivel connections spaced a substantially constant amount 
at all times, with coacting detent means carried by one of the 
handles and the compression member for yieldingly resisting 
relative movement of such elements from their locking posi 
tions, and (b) the provision of structure for limiting closing 
movement of the members that carry the work engaging ele 
ments, whereby such limiting action will result in reactive 
forces equivalent to the work engaging elements being loaded 
against a workpiece by closing movement of the handles. Such 
structure for limiting closing movement of the members can 
be such as to be subjected to compressive, shear or tensile 
stresses in the performance of its movement limiting function. 
In addition to the foregoing, the invention extends to the 
provision of special work engaging elements that move apart 
during closing movement of the handles, as well as to various 
forms of work engaging elements that are detachably 
mounted, adjustably mounted and pivotally mounted upon the 
members that are directly attached to the handles. 
The invention in its various forms involves the centers which 
are directly connected to the handles being either directly 
connected about a single pivotal axis as is customary, or being 
connected by a link, such link having its opposite ends 
pivotally connected to the members whereby the members are 
afforded a degree of angular freedom with respect to each 
other. A pair of such links can optionally be employed to 
prevent angular movement of members. 

10 Claims, 21 Drawing Figures 
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3,635, 
TOGGLE-TYPE HAND TOOL 

This is a division of Ser. No. 627,496, filed Mar. 31, 1967 
and entitled, Toggle Link-Type Hand Tool, the same now 
being U.S. Pat. No. 3,496,808, granted on Feb. 24, 1970. 
The present invention relates to new and useful improve 

ments in hand tools of toggle link or vice grip type, and is re 
lated to and involves certain improvements on an invention 
disclosed in my copending U.S. application Ser. No. 466,911, 
entitled Improved pliers-Type Hand Tool, and filed June 25, 
1965; the disclosure of such copending application being in 
corporated herein by reference. More specifically, the present 
invention pertains to improvements in vice grip-type pliers or 
hand tools such as to enable the work-engaging elements 
thereof to be releasably secured against relative movement 
both toward and away from each other, with the spacing of 
such elements being adjustable. The invention also involves 
improvements in the means for adjusting the spacing at which 
the work-engaging elements can be releasably secured, struc 
ture for preventing relative angular movement of the work-en 
gaging elements, and specific improvements in the work-en 
gaging elements, their mounting and/or adjustment. 
One of the paramount objects of this invention is to provide 

a toggle link-type hand tool wherein the toggle linkage and the 
handles connected thereby can be releasably retained by 
coacting means carried thereby against movement from the 
relative positions occupied thereby when in locking position. 
Another paramount object of this invention is the provision 

of a toggle link-type hand tool wherein the closing movement 
of the members that carry the work-engaging elements can be 
adjustably limited, and wherein the spacing of such members 
when the toggle linkage is in locked condition is adjustable. 
Yet another paramount object of the invention is to provide 

a tool of the character specified in the preceding paragraph 
wherein both of said adjustments can be concurrently effected 
by a common adjustment means. 

Still another object of the invention is to provide a tool of 
the character specified above wherein the angular relationship 
of the work-engaging elements is not predetermined by the 
spacing thereof. 
A final object to be specifically enumerated is the provision 

of a tool of the character specified above wherein a work-en 
gaging element is movable relative to the member carrying the 
same whereby the same can be adjustably positioned or be 
caused to serve a ratcheting function. 
A broad aspect of the invention involves, in a toggle link 

type hand tool including pivotally connected members for car 
rying coacting work-engaging elements, and actuating handles 
for the members that are movable toward and away from each 
other and which handles are connected by toggle link means 
for releasably securing the members against relative pivotal 
movement in the direction corresponding to opening move 
ment of the handles when relative pivotal movement of the 
members in the opposite direction is opposed; the combina 
tion therewith of means for releasably retaining the toggle link 
means in member-securing position. 

Still another broad aspect of the invention involves, in a tog 
gle link-type hand tool including pivotally connected members 
for carrying coacting work-engaging elements, and actuating 
handles for the members that are movable toward and away 
from each other and which handles are connected by toggle 
link means for releasably securing the members against rela 
tive pivotal movement in the direction corresponding to open 
ing movement of the handles when relative pivotal movement 
of the members in the opposite direction is opposed; the com 
bination therewith of tensile means operatively connected 
between portions of one of the handles and one of the mem 
bers that move apart during closing movement of the handles 
for limiting pivotal movement of the members in the direction 
corresponding to closing movement of the handles, whereby 
the toggle link means can be caused to secure releasably the 
members without any necessity for such work-engaging ele 
ments as may be carried by the members to actually bear against a workpiece. 
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Yet another broad aspect of the invention involves, in a tog 
gle link-type hand tool including pivotally connected members 
for carrying coacting work-engaging elements, and actuating 
handles for the members that are movable toward and away 
from each other and which handles are connected by toggle 
link means for releasably securing the members against rela 
tive pivotal movement in the direction corresponding to open 
ing movement of the handles when relative pivotal movement 
of the members in the opposite direction is opposed; the com 
bination therewith of said tool including means for adjustably 
limiting opposite movement of the members, whereby op 
posite movement of the members can be opposed, said means 
comprising one of said members having an arcuate surface 
that is concave toward the other member, such arcuate sur 
face constituting a stop abutment and lying in a plane normal 
to the axis of the pivotal connection of the members, said 
other member having an internally threaded opening 
therethrough, and an elongated stop member threaded 
through said opening, said stop member being coplanar with 
the stop abutment and having a free end engageable against 
the stop abutment, the arrangement being such that the extent 
that the stop member is threaded through the opening deter 
mines the portion of the stop abutment engaged by the stop 
member and the pivotal relationship of the members upon 
such engagement, with said stop member being placed under 
compression upon closing movement of the handles. 
A final broad aspect of the invention involves, in a toggle 

link-type, hand tool including pivotally connected members 
for carrying coacting work-engaging elements, and actuating 
handles for the members that are movable toward and away 
from each other and which handles are connected by toggle 
link means for releasably securing the members against rela 
tive pivotal movement in the direction corresponding to open 
ing movement of the handles when relative pivotal movement 
of the members in the opposite direction is opposed; the com 
bination therewith of said tool including means for adjustably 
limiting opposite movement of the members, whereby op 
posite movement of the members can be opposed, said means 
comprising one of said members being provided with a selec 
tively positionable element projecting laterally therefrom in a 
direction generally parallel to the axis of the pivotal connec 
tion of the members and into the travel path of a portion of the 
other member to obstruct said opposite movement of the 
members, said selective positions of said element correspond 
ing to obstructing said opposite movement of the members at 
differing relative pivotal positions occupied by the members, 
the arrangement being such that the selectively positionable 
element is subjected to shearing forces by the members when 
limiting said opposite movement thereof, whereby for any 
selected one of a plurality of relative member positions, the 
tool can be operated to cause the members to be positively 
prevented from moving in a direction corresponding to closing 
movement of the handles and concurrently be releasably 
secured against movement in the opposite direction, with 
releasable securance of the members not requiring the appli 
cation of any force whatsoever to a workpiece by any work 
engaging elements which may be carried by or from a part of 
the members. 
These, numerous other objectives and aspects of the inven 

tion, as well as many important features and advantages will 
manifest themselves during the ensuing description of various 
preferred embodiments of the invention, such description 
being given in relation to the accompanying drawings illustra 
tive of such embodiments, wherein: 

FIG. is a side elevational view of an embodiment of the in 
vention employing a compressively loaded, adjustable stop 
means, hidden details being shown in dashed outline; 
FEG. 2 is a side elevational view of another embodiment of 

the invention employing a tension-loaded, adjustable stop 
means, and showing an oscillatably mounted work-engaging 
element, hidden details being shown in dashed outline; 

FIG. 3 is an enlarged detail sectional view taken upon the 
plane of the section line 3-3 of FIG. 2; 
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FG, 4 is a side elevational view of another embodimentern 
ploying a tension-loaded, adjustable stop means, such means 
including a lost motion provision, this embodiment of the in 
vention including detachable work-engaging elements and a 
release means, hidden details being shown in dashed outline; 

FIG. 5 is a side elevational view of another embodiment of 
the invention employing a tension-loaded, adjustable stop 
means, and having a lost motion connection to one of the 
pivotally connected members, hidden details being shown in 
dashed outline; 

FIG. 6 is an enlarged fragmentary isometric view of the con 
nection of the tension-loaded element to the adjustment 
means therefor shown in FIG. 5; 

FIG. 7 is a side elevational view of another embodiment of 
the invention employing a tension-loaded, adjustable stop 
means, hidden details being shown in dashed outline; 
FIG. 8 is an enlarged sectional view taken upon the plane of 

the section line 8-8 in FIG. 7; 
FIG. 9 is a side elevational view of another embodiment of 

the invention employing tension-loaded, adjustable stop 
means, this embodiment being provided with release means, 
hidden details being shown in dashed outline; 

FIG. 10 is an enlarged fragmentary top plan view of the ad 
justment means shown in FIG.9; 

FIG. 1 is a side elevational view of another embodiment of 
the invention employing a detent means to releasably secure 
the toggle link to one of the handles in their respective locking 
condition, this embodiment of the invention including coact 
ing work-engaging elements wherein one of such elements is 
bifurcated to enable passage of the other element 
therethrough, hidden details being shown in dashed outline; 
FIG. 12 is an enlarged and fragmentary top elevation detail 

view of a position of the toggle link of the tool of FIG. 11, and 
shows the profile of the detent ball therein; 

FIG. 13 is an enlarged detail sectional view taken upon the 
plane of the section line 13-13 in FIG. 11; 

FIG. 14 is a sectional view taken upon the plane of the sec 
tion line 14-14 in FIG. 11; 

FIG. 15 is a fragmentary top elevation of the work-engaging 
elements of the tool shown in FIG. 11; 

FIG. 16 illustrates another invention embodiment and is a 
fragmentary side elevation of a conventional toggle link or 
vice grip-type pliers especially provided with shear-loaded, ad 
justable stop means, hidden details being shown in dashed out 
line; 

FIG. 17 illustrates another embodiment of the invention and 
is a fragmentary side elevational view of a conventional toggle 
link-type hand tool provided with improved work-engaging 
elements usable for either engaging elements usable for either 
gripping or spreading workpiece surfaces engaged thereby; 

FIG. 18 illustrates another embodiment of the invention and 
is a fragmentary side elevational view illustrating a movably 
mounted work-engaging element with worm gear means for 
positioning and holding the same in adjusted position; 

FIG. 19 is a top elevation of the structure shown in FIG. 18; 
F.G. 20 illustrates another embodiment of the invention, 

and is a fragmentary side elevational view of a conventional 
vice grip-type hand tool modified by the provision of a pair of 
parallel links connecting the members, rather than by the sin 
gle common connecting pivot, to prevent relative angular 
movement of such members; and, 

FIG. 2 illustrates another embodiment of the invention and 
is a fragmentary side elevation of a conventional vice grip-type 
hand tool modified by one of the work-engaging elements 
being pivotally mounted to obtain a ratchetlike function, a 
portion of the structure being broken away and dashed lines 
being used to reveal and indicate details otherwise hidden. 

Referring to the drawings wherein like reference numerals 
designate like parts throughout the various views, attention is 
initially directed to the embodiment of the invention shown in 
FIG. I. in particular, this embodiment of the invention con 
stitutes an improvement on the stop means disclosed in my 
copending U.S. application Ser. No. 466,911, entitled Im 
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proved Pliers-Type Hand Tool, filed June 25, 1965. More 
specifically, the present improvement has to do with the con 
figuration of the surface against which the adjustable screw 
abuts, and as will be seen such configuration results in a 
smooth and continuous transition from one position of stop or 
limiting adjustment to another throughout the range of adjust 
ment, and the positioning of the stop means in such a manner 
to enable, if desired, closer placement of whatever form of 
work-engaging elements are employed to the pivotal connec 
tion of the members. 
The embodiment of the invention illustrated in FIG. 1 com 

prises a hand tool of the well-known toggle link or vice grip 
type designated generally at 10, such tool (), except as 
specifically pointed out hereinafter, is essentially the same as 
the tool disclosed in U.S. Pat. No. 2,280,005, entitled Wrench, 
which issued to Peterson Apr. 14, 1942, the same being 
modified to include a pivoted release lever such as disclosed in 
U.S. Pat. No. 2,514,130, entitled Locking Wrench and Pliers, 
which issued to Jones July 4, 1950. The use of the release 
lever is optional, and is not essential to the tool 10. 
The tool 10 comprises a handle 12 that is integral with a 

fixed jar or stationary member 14 that carries a conventional 
toothed work-engaging element 16 fixed thereto. The handle 
12 and the integral jaw 14 are of inverted U-shape in the re 
gion of their juncture, the arrangement being such that a 
movable jaw or member 18 is in part received between spaced 
sidewalls 20 ad 22 (a portion of the wall 20 being shown 
broken away to reveal a portion of the wall 22) common to the 
integral handle 2 and the jaw 14. The movable jaw or 
member 18 carries a toothed work-engaging element 9 for 
coaction with the work-engaging element 16, and the jaws or 
members 14 and 18 are pivotally connected by the pivot pin 
24 that extends through aligned openings in the jaw 18 and the 
walls 20 and 22, the pin 24 having its remote ends upset to 
bear against the remote sides of the walls 20 and 22 to prevent dislodgement thereof. 
A second handle 26, also of U-shaped transverse cross sec 

tion, receives therein a portion of the jaw 18, and is pivotally 
connected thereto by a pivot pin 28 in the same manner as the 
pin 24 pivotally connects the integral handle and jaw 12 and 
14 to the jaw 18. 
The handle 26 forms a part of a toggle linkage for enabling a 

great mechanical advantage in urging closing movement of the 
jaws or members 14 and 18, the other part of such toggle link 
age comprising a toggle link or compression member 30 hav 
ing its opposite ends received within the transversely channel 
like handles 12 and 26, one end of the compression member 
30 being pivotally secured to the handle 26 intermediate the 
ends of the latter by a pivot pin 32 and having its other end ar 
ranged to abut an end of an adjustment screw 36 threaded lon 
gitudinally into the end of the handle 12 remote from the 
member 14. 
The toggle linkage compression member 30 includes a 

lateral enlargement 38 which engages or bears against the 
inner side of the web portion 40 of the handle 26 when the 
handles 12 and 26 and the toggle linkage is in locking condi 
tion as shown in FIG. , that is, when the pivot pin 32 is 
disposed slightly closer to the handle 12 than a straight line 
passing from the point of engagement of the toggle link 30 
with the screw 36 to the pivot pin 28. A release lever 42 is 
disposed in the handle 26, and is pivotally connected thereto 
by a pin 44 in such a manner that the lever can be rocked or 
fulcrumed about the pin 44 to urge the enlargement 38 from 
engagement with the handle web portion 40 and thus force the 
handles 12 and 26 and the toggle link 30 from what is 
throughout this specification referred to as "locking condi 
tion.' 
As thus far described, the tool 10 is entirely conventional 

and is in wide public usage; the operation thereof being well 
known. Briefly, the operation of such conventional tools is 
that upon closing movement of the handles, that is, relative 
movement towards each other such as caused by squeezing 
the same together in the user's hand, the members 4 and 18 
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(together with the work-engaging elements 16 and 19 carried 
thereby) are caused to move toward each other about the 
pivot pin 24. Upon the elements 16 and 19 forcibly engaging a 
workpiece (not shown) therebetween, with the screw 36 ad 
justed so that the handles 2 and 26 must be tightly squeezed 
to force the pivot pin 32 through the previously mentioned 
straight line (that is, through dead center) to the position 
shown thereof in FIG. 1, the workpiece will have been sub 
jected to a very substantial gripping force during movement of 
the pivot pin 32 through the dead center position, and such 
gripping force is only slightly reduced where the pin 32 has 
passed to the illustrated position slightly above dead center, 
whereby the inherent resiliency of the handles 2 and 26, the 
compression toggle link 30, and of the jaws 14 and 18 main 
tain forces originating in the reactive forces from the work 
piece maintain the tool in locked condition with the enlarge 
ment 38 bearing against the handle 26. 

10 

5 

The tool 10 will thereafter remain in its locked condition 
with the workpiece firmly gripped until the pivot pin 32 is 
forced to the other side of its dead center position. Such 
movement of the pin 32 to the other side of its dead center 
position can be caused by actuation of the lever 42. 
As mentioned above, the structure of the tool 10 as thus far 

described and its operation are conventional and well known. 
The tool 10 differs generally from prior art devices and 

specifically from the disclosure of my previously mentioned 
copending application by the hereinafter described stop or 
limiting means incorporated therein enabling the tool 10 to be 
stressed into and releasably retained in its locked condition 
without any necessity for reactive forces originating from any workpiece gripped thereby. 
The stop or limiting means of this embodiment of the inven 

tion comprises an elongated threaded stop member or screw 
46 having an integral, preferably knurled knob 48 at one end 
thereof. The axis of the screw 46 is coplanar with the medial 
plane of the tool 10, and is threaded through an opening 50 in 
the member or jaw 41 to extend an adjustable extent into the 
space between the spaced sidewalls 20 and 
The portion 52 of the jaw 18 between the walls 20 and 22 

has parallel opposite sides in sliding engagement with the 
parallel adjacent faces of the walls 20 and 22, and said portion 
is provided with a concave edge 54 facing toward the screw 
46, such concave edge 54 having a curvature such that during 
progressive opening movement of the members 14 and 18 
such as to progressively increase the spacing of the work-en 
gaging elements 16 and 19, it is necessary to concurrently and 
progressively turn the screw 46 in such a direction as to ad 
vance into the member 14 in order to continuously maintain 
the free end 56 of the screw 46 in engagement with the curved 
or concave edge S4 of the member 18. Preferably, but not 
necessarily, the relative rates of advance of the screw 46 and 
opening of the members 14 and 18 are such that the portion of 
the edge 54 engaged by the screw 46 is approximately perpen 
dicularly thereto as such arrangement enables the screw 46 to 
pass substantially close to the pivot 24 and thereby enable the 
positioning or placement of work-engaging elements on the 
members 14 and 18 relatively nearer the pivot 24 than would 
otherwise be the case. 
The function of the adjustable stop or limiting means con 

stituted of the curved edge 54 and the screw 46 will be readily 
understood. The screw 46 can be positioned so as to engage 
the curved edge 54 for a desired spacing of work-engaging ele 
ments 16 and 19, and upon appropriate adjustment of the 
screw 36, the handles 2 and 26 can be caused to close to the 
locking condition shown in F.G. 1, with the screw 46 being 
compressively loaded against the curved edge and thereby 
generative of reactive forces to releasably retain the tool in 
such locked condition; the enlargement 36 bearing against the 
handle 26. The tool 10 is then locked upon itself, so to speak, 
and can be in such condition as a fixed or rigid tool and used 
to apply the adjustably fixed work-engaging elements 16 and 
19 in any desired manner. Obviously, the work-engaging ele 
ments 6 and 19 in the too iO can have the forms illustrated 
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6 
thereof in F.G. 10, or alternatively, such elements 6 and 9 
can take any desired form or configuration deemed desirable. 
For example, it will be understood by those skilled in the art 
that the work-engaging elements 6 and 19 can take such 
forms as the corresponding parts shown in the yet to be 
described other embodiments of tile invention shown in FGS. 
2, 4, 7, 9, 11, 17, 18 and 19. 
The tool 10 is made of such steels as are customarily em 

ployed in conventional toggle link or vice grip-type pliers or 
hand tools. Inasmuch as the compressive loading on the screw 
46 may be substantial, a steel reenforcement block 58 is fitted 
between the walls 20 and 22 and secured thereto in any suita 
ble manner such as spot welding and the block 58 is provided 
with a threaded opening 60 therethrough in alignment with 
the threaded opening 50. The screw 46, which is of less diame 
ter than the spacing of the walls 20 and 22 is threaded through the opening 60. 

It will be evident that the tool 10 can be released from being 
locked upon itself on use of the lever 42 in the same manner as 
when the tool 10 is locked upon a workpiece in the ordinary 
mainer. 

if desired, the screw 46 can be retracted and the tool 10 
used in the ordinary manner of use of extant tools. 
The screw 46 affords another use and that consists in use of 

the same to space the elements 16 and 29 a measured extent 
while the screw 36 is being adjusted. For example, when it is 
desired to lock the tool 10 upon a workpiece having a particu 
lar dimension, the screw 46 is adjusted so that the elements 16 
and 19 have a slightly closer spacing than such dimension, and 
the screw 36 is then tightened with the enlargement 38 held in 
contact with the handle 26. With the screw 36 thus adjusted, 
the screw can be left in its position or retracted as desired, and 
the tool is then applied to grip the workpiece with the result of 
locking thereon (the firmness of the grip being a function of 
the reduction of the spacing of the elements 16 and 19 from 
such workpiece dimensions preset by the screw 46). 
Whereas the embodiment of the invention shown in FIG. 

employs a stop or limiting means that is subjected to compres 
sive loading during the performance of its function, the em 
bodiment of the invention shown in FIG.2 employs adjustable 
stop or limiting means that is subjected to tension in the per 
formance of its function. The embodiment of the invention 
shown in FiG. 2 comprises a tool designated generally at 62, 
such tool 62 comprising a handle 64 having an integral jaw or 
member 66, such handle 64 and jaw 66 being generally similar 
to the handle 12 and the jaw 14 of the tool 10, and in particu 
lar such handle 64 and jaw 66 are of an inverted U-transverse 
configuration, that is, such handle 64 and jaw 66 are of a 
downwardly opening channellike configuration. A movable 
jaw or member 68 is provided which includes a portion 70 
received within the handle 64 and being pivotally connected 
thereto by means of a pivot 72 in a manner generally cor 
responding to the pivot 24 mounting of the jaw 18 in the struc 
ture shown in FIG. i. 

The end of the jaw or member 66 remote from the handle 
64 is provided with a toothed work-engaging element 74 that 
presents a downwardly facing concave and toothed surface 76 
for coacting with a work-engaging element 78 carried by the 
jaw 68. The work-engaging element 78 includes depending 
transversely spaced ears 80 that straddle or are disposed on 
opposite sides of the jaw 68, and a pivot pin 82 extends 
through the jaw 78 and through the ears 80 on opposite sides 
thereof, so that the work-engaging element 78 is oscillatably 
carried by the jaw 68. As will be evident on inspection of FIG. 
2, the base 84 of the work-engaging element 78 is spaced a 
short interval above a flat upper edge 86 of the jaw 68 in such 
a manner as to facilitate such oscillation of the work-engaging element 68. 
The work-engaging element 78 is provided with an up 

wardly facing arcuate toothed portion 88 that directly opposes 
the concaved teeth region of the work-engaging element 74. It 
will be noted that the pivotal connection 82 of the work-en 
gaging element 78 is disposed at the end of the element 78 
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nearest the pivotal connection 72 of the jaws 66 and 68, the 
arrangement being such that oscillation of the element 78 in a 
counterclockwise direction as viewed in F.G. 2 is accom 
panied by a slight movement of the toothed surface 88 from 
the toothed concave surface 76, and conversely, clockwise 
oscillation tends to bring the opposed toothed surfaces of the 
elements 74 and 78 into closer proximity. Such arrangement is 
well suited for employment of the tool 62 as a pipe wrench, 
such function of ratchetlike character being made possible by 
the oscillatable mounting of the work-engaging element 78. 
Assuming the jaws 66 and 68 to be fixed in their angular 

relationship, a pipe or the like (not shown) disposed between 
the elements 74 and 78 can be forcibly turned in the clockwise 
direction as viewed in FIG. 2, as such an application of torque 
by the tool 62 will tend to oscillate the work-engaging element 
78 into closer proximity to the work-engaging element 74, and 
the tool 62 can then be swung in a counterclockwise direction 
without any accompanying turning movement being imparted 
to the pipe as the work-engaging element 78 is then oscillated 
to its position of further spacing from the work-engaging ele 
ments 74. It will therefore be readily appreciated that the 
work-engaging elements 74 and 78 and the pivotal mounting 
of the latter can be substituted for the work-engaging elements 
16 and 19 of the tool 10, it being deemed evident that the tool 
10 can readily serve the function of maintaining the jaws in a 
selected fixed angular relationship to each other. 
The tool 62 is provided with a handle 90 generally similar to 

the previously described handle 26, such handle 90 being 
pivotally connected by a pivot pin 92 to the jaw or member 68. 
A toggle link or compression member 94 is provided which 
has its opposite ends disposed within the handles 64 and 90, 
the end of the link 94 disposed within the handle 90 being 
pivotally connected thereto by a pivot pin 96. An adjustment 
screw 98 is threaded into the handle 64 through the end of the 
latter remote from the jaw 66, and the free inner end portion 
100 of the screw 98 is reduced in diameter and is provided 
with a collar 102 rotatably positioned thereon, such collar 102 
being retained on such reduced portion 100 of the screw 98 by 
the innermost end of the screw portion 100 being radially en 
larged as indicated at 104. The end of the compression 
member or toggle link 94 remote from the pivot 96 bears 
against the collar 102 as shown. It will be appreciated insofar 
as the toggle linkage is concerned that the relationship of the 
toggle link94 to the collar 102 is substantially the same as that 
existing between the toggle link 30 and the free end of the 
screw 36 in the tool 10, that is, the screw 98 adjustably fixes 
the extent to which the free end of the toggle link 94 is free to 
move to the right as viewed in FIG. 2. 
The toggle link 94 is provided with a lateral enlargement 

106 which engages against the inside of the handle 90 when 
the tool 62 is in its locked condition. As in the case of the 
previously described embodiment of the invention, the tool 62 
is in locking condition when the pivot pin 96 is disposed 
nearer the handle 64 than its center line position, that is, 
nearer the handle 64 than a straight line extending through the 
pivot pin 92 and the position of engagement of the link94 with 
the collar 102. As in the case of the tool 10, the tool 62 is pro 
vided with a release lever 108 pivotally connected to the arm 
90, whereby the enlargement 106 can be forced from engage 
ment with the handle 90 so as to release the tool 62 from a 
locking condition. 
The previously mentioned adjustable stop or limiting means 

of a tension character comprises an elongated tension element 
110 which has one end positioned to one side of the jaw 68 
and pivotally secured upon the previously mentioned pivot pin 
92, the tension element 110 being disposed within the handle 
90, it being understood that the latter is U-shaped in trans 
verse section, that is, the handle 90 being of channellike con 
figuration and opening upwardly as viewed in FIG. 2. If 
desired, the end of the tension element 110 nearest the jaw 68 
can be bifurcated so as to be engaged on the pivot pin 92 on 
opposite sides of the jaw 68. 
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8 
The end of the tension element A10 remote from the pivot 

pin 92 is disposed within the handle 64 and spaced above the 
toggle link 94, and as such end disposed within a recess 114 in 
the collar 102 above the screw portion 100, and the tension 
element 110 is prevented from withdrawal from the recess 114 
by means of a pin 116 (see FIG. 3) extending through the col 
lar 102 and extending through the recess 114 and the tension 
element 110 therein. 
As in the case of the tool 10, the tool 62 is provided with a 

coiled tension spring 118 having its opposite ends connected 
between the jaw 68 and the handle 64 so as to yieldingly urge 
relative movement of the jaws 66 and 68 corresponding to 
opening movement of the handles 64 and 90. 
The operation of the tool 62 will be readily understood. The 

handles can be opened initially at least to an extent sufficient 
to pass the pivot pin 96 to a position below its dead center 
position as viewed in FIG. 2, and the screw 98 then adjusted to 
obtain the desired spacing of the work-engaging elements 74 
and 78, it being noted that threading the screw 98 in a 
direction such as to extend the screw 98 into the handle 64 
serves to cause a closing movement of the jaws 66 and 68, and 
vice versa. The tension element 110 while being capable of 
sustaining substantial tensile forces may be relatively weak 
under compressive loading, but does possess sufficient 
strength in compression to accomplish such adjustment of 
spacing of the work-engaging elements 74 and 78. After such 
adjustment of the spacing of the work-engaging elements 74 
and 78, the handles 64 and 90 are squeezed so that closing 
movement is accomplished to place the tool 62 in its locked 
condition, it being noted that the tension element 110 serves 
under tension to oppose closing movement of the jaws 66 and 
68 and thereby constitutes a load against which the toggle 
linkage comprised of the handle 90 and the toggle link 94 can 
be loaded. With the tool 62 in its locked condition, that is, 
with the tension of the tension element 110 serving as a suffi 
cient load to retain the toggle linkage at least lightly loaded to 
cause the enlargement 106 to bear against the handle 90, the 
tool 62 can then be applied in a ratcheting manner analogous 
to the function of a conventional pipe wrench. It is to be espe 
cially noted that the arrangement is such that the single adjust 
ment means constituted of the screw 98, the collar 102 carried 
by the screw 98, and the relationship of the collar 102 to both 
the toggle link94 and the tension element 110 simultaneously 
serve to adjust both the stop means and the position at which 
the toggle linkage can be placed in its locking relationship 
with respect to the spacing of the jaws 66 and 68 as set by the 
stop means. Thus, the user of the tool 62 can use the screw 98 
to set the spacing of the work-engaging elements 74 and 78 
and then without any further or additional adjustment being 
necessary close the handles 64 and 90 to afford all the 
mechanical advantages of the strength of the toggle linkage so 
as to effectively enable the tool 62 to be applied with great 
force to a pipe or the like without such stresses caused by such 
use of the tool forcing separation of the jaws 66 and 68. 

It will be evident that the tool 62 is not limited to use of the 
specific form of the work-engaging elements shown in FIG. 2, 
but in lieu of such specific form of work-engaging elements 74 
and 78, the work-engaging elements 16 and 19 can be em 
ployed as well as any of the other work-engaging elements 
previously described as being suitable for use in the tool 10 in 
lieu of the work-engaging elements 16 and 19. 
Attention is now directed to the embodiment of the inven 

tion shown in FIG. 4 wherein there is disclosed a tool 
designated generally by the reference numeral 120. The tool 
120 is, like the tool 62, of such character as employing an ad 
justable stop or limiting means such as to be subjected to ten 
sile forces in the performance of its function. The tool 120 in 
cludes a handle 122 of inverted U transverse configuration, 
such handle 122 being integral with jaw member 124. The tool 
120 includes a movable jaw or member 126 which extends 
into the handle 122 and is pivotally secured thereto by a pivot 
pin 128. A handle 130 is pivotally connected to the jaw 126 by 
a pivot pin 132, a toggle link or compression member 134 has 
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one end disposed within the handle 130, the latter having a 
channellike transverse configuration that opens upwardly, and 
the toggle link 34 is pivotally connected to the handle 130 by 
a pivot pin 136. 
The end of the toggle link 134 remote from the pivot pin 

136 is disposed within the handle 122 and abuts against a col 
lar 138 that is rotatably mounted on the reduced inner end 
portion 140 of a screw 142 threaded into the end of the handle 
122 remote from the jaw 124. The extremity 144 of the 
reduced portion 40 of the screw 142 is radially enlarged so as 
to retain the collar 138 on the reduced portion 140 of the screw 42. 

The tool 120 is provided with an elongated tension element 
146 which is provided intermediate its ends with a telescoping 
or lost motion connection 148. One end of the tension ele 
ment 146 is pivotally mounted on the pivot pin 32 in the 
same manner as the tension element () of the tool 62 is 
secured to the pivot pin 92 in FIG. 2, and the other end por 
tion 150 of the tension element 146 is pivotally secured to the 
collar 138 by a pivot pin 152, such manner of securance being 
quite similar to that in which the tension element 110 is 
pivotally secured to the collar 102 in the tool 62. The 
telescoping type joint 48 or lost motion connection is com 
prised of a hollow cylinder 154 (shown in section in FIG. 4) 
into the opposite ends of which slidably project adjacent por 
tions of the tension element 146. Such adjustment portions of 
the tension element 146 are enlarged at their adjacent ex 
tremities within the hollow cylinder or sleeve 154 in a manner 
such as to prevent their withdrawal from the reduced opposite 
ends of the sleeve 154. The arrangement is such that the 
sleeve 154 serves to limit the overall extent or length of the 
tension element 146, but will permit telescoping of a portion 
156 of the tension element 154 into the cylinder or sleeve 154. 
Thus, the tension element 146 of the tool 120 differs func 
tionally from the tension element 110 of the tool 62 only in 
that it enables the additional function of being able to admit 
readily of a predetermined reduction in its overall length. 

It will be understood that when the tension element 146 is 
fully extended as shown in F.G. 4, the relationship is such that 
the tension element i46 is under a sufficient degree of tension 
so as to retain the toggle linkage comprised of the handle 130 
and the link 134 in their locking condition. The lost motion 
connection 143 enables on releasing the toggle linkage the 
opening movement of the jaws 124 and 126 to the extent per 
mitted by the lost motion connection 148. This is, of course, in 
contrast to the operation of the tool 62 in that the relative 
positions of the jaws 66 and 68 are constrained to a very small 
degree of relative movement except upon adjustment of the 
screw 98. In the function of the tool 20, the lost motion con 
nection 148 enables the jaws or members 124 and 126 to open 
to some extent from the positions occupied thereby when the 
tension element 146 is actually under tension and the toggle 
linkage in locking condition, whereby the tool 120 may be 
readily positioned with respect to a workpiece prior to the tog 
gle linkage being placed in locking condition by closure of the 
handles 22 and 130. 
The jaws or members 124 and 126 can be respectively pro 

vided with work-engaging elements such as those shown at 74 
and 78 in relation to the jaws 66 and 68 of the tool 62, or such 
work-engaging elements such as subsequently to be described 
in connection with the embodiments of the invention shown in 
FIGS. 1, 7 and 18 as will become evident. The tool 120 is il 
lustrated as being provided with detachable work-engaging 
elements 158 and 160, such elements being respectively 
detachably secured to the jaws or members 124 and 126. The 
detachable work-engaging element 158 is detachably secured 
to the jaws 24 by means of a threaded fastener 162 that is 
threaded through a threaded opening 164 in the jaw 124, such 
threaded fastener 162 threadingly extending into an internally 
threaded opening 166 in a boss 168 that is integral with the 
work-engaging element i58. The boss 68 is received within a 
recess 79 in the jaw 24. The work-engaging element .58 
can be detached from the jaw 124 by unthreading the same 
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from the threaded opening 66, whereupon the element .58 
can be replaced when the teeth thereof have become worn, or 
when it is desired to replace the same with a work-engaging 
element having a differently contoured toothed portion facing 
toward the work-engaging element 169. In its attachment to 
the jaw 24, the work-engaging element 158 is prevented from 
rotation by having an edge 172 thereof abutting a portion of 
the jaw 124 as clearly shown in the drawing. The work-engag 
ing element 160 is detachably secured by analogous means 
comprising a threaded fastener 174 threaded through an 
opening 176 in the jaw 126 and into an internally threaded 
opening 178 in a boss 180 integral with the work-engaging ele 
ment 160. As shown, the work-engaging element 160 is 
recessed in the upper edge of the jaw 26, and since the work 
engaging element 160, like the work-engaging element 158, 
has a noncircular periphery, the work-engaging element 160 is 
prevented from rotation about the axis of the threaded 
fastener or screw 174. Accordingly, the work-engaging ele 
ment 160 can be readily replaced when worn, or when it is 
desired to employ a work-engaging element presenting a dif 
ferent configuration toward the work-engaging element 158. 
The tool 120 is provided with a release means substantially 

differing from the release means 42 and 08 of the previously 
described tools 10 and 62. Whereas the release means pro 
vided in the tools 10 and 62 is of such character as to force a 
separation between the toggle link components comprised of 
the compression toggle link and the handle to which the latter 
is pivotally connected, the release means incorporated in the 
tool 120 serves to effect a separation between the tension ele 
ment A46 and the compression toggle link 34. Before 
proceeding with a detailed description of the release means 
provided in the tool 120, it should be pointed out that the 
release means provided in the tool 120 can be equally as well 
applied in connection with the tool 62 in lieu of the release 
means 108. The release means incorporated in the tool 120 
comprises an elongated, generally elliptical cam or separating 
element 182 disposed between the tension element 46 and 
the compression link 134 of the toggle linkage. The cam i82 is 
provided with trunnions 184 extending from its opposite sides 
which are journaled in openings, not shown, in the opposite 
sides of the handle 122. The minor axis of the elliptically 
shaped cam 182 is sufficiently smaller than the spacing 
between the tension element 46 and the link 134 that the 
same will not interfere with the tool 20 being placed in the 
locking condition shown thereof in FIG. 4; however, the major 
dimension of the elliptically shaped can 182 is sufficiently 
great that rotation of the cam 182 about the axis defined by its 
trunnions 84 will serve to force the tension element 146 and 
the toggle link 134 apart so as to release the tool 120 from its 
locking condition, it being noted that such spreading action 
forces the pivot pin 136 away from the handle 122 and 
through its dead center position. It is to be observed that when 
the toggle link 134 is forced toward the tension element 146 
on closing movement of the handle 122 and 130 so as to ap 
proach the locking condition shown of the tool 120, a torque 
will be produced on the cam 82 so as to orient the same in 
the position shown thereof in FIG. 4. 
The cam 182 is provided with an actuating arm or lever 

which extends upwardly therefrom within the handle 22 and 
at one side of the tension element 146, such lever or arm 186 
extending through and projecting upwardly from an opening 
188 in the top center of the arm 122. The upper free extremity 
of the lever 186 is provided with a button 190. The button 190 
can be pressed downwardly from the position shown thereof in 
FIG. 4 to effect a turning movement of the cam 32 to accom 
plish the aforementioned separating action. The opening 188 
is sufficiently elongated to accommodate such movement of 
the arm or lever 86. 

Attention is now directed to yet another embodiment of the 
invention, which like the tools 62 and 120 includes stop or 
limiting means such as to be subjected to a tension load in the 
performance of its function. Of the two tools 62 and 120, the 
tool designated generally at 192 in FIG. S is most similar to the 
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tool 120 in that the stop or limiting means of tensile character 
includes a provision for lost motion. The tool 92 differs sub 
stantially from any of the previously described tools 10, 62, 
and 120 with respect to the character of the adjustment means 
provided for the toggle linkage. 
The tool 192 includes a handle 194 that is integral with a 

jaw or member 196. The handle 194 and the jaw or member 
196 are of generally channellike transverse configuration that 
opens downwardly, the same including a web 198, and spaced 
sidewalls 200 and 202. 
A movable jaw 204 is provided that extends into the handle 

and jaw structure 194 and 196, and is pivotally connected 
thereto by a pivot 206 in the same general manner as previ 
ously described in connection with the tools 10, 62 and 120. 
The jaws or members 196 and 204 are provided with work-en 
gaging elements 208 and 210 which can be of whatever 
character desired. For example, the work-engaging elements 
208 and 210 can be such as previously described in connec 
tion with the tools 10, 62 and 120, or be of the character of the 
yet to be described work-engaging elements disclosed in FIGS. 
11, 17, 18 and 21. 
A handle 212 is pivotally connected to the jaw 204 by a 

pivot pin 214, and a compression toggle link 216 is provided 
which has one end disposed within the channellike configura 
tion of the handle 212 and is pivoted thereto by means of a 
pivot pin 218. The other end of the compression toggle link 
216 is pivotally connected by a pivot pin 220 to a collar or 
jamming loop 222 that embraces the handle 194. The 
jamming loop 222 is such as to be slidable a considerable in 
terval along the longitudinal extent of the handle 194 when 
the loop 222 is free from the application of any torque thereto 
with respect to the handle 194; however, the jamming loop 
222 is of such character that when a torque is applied thereto, 
the same will jam in its position on the handle 194 and will not 
move when so jammed along the handle 194. For example, 
when the compression toggle link 216 exerts a force to the 
loop 222 through the pivot pin 220, the lower portion of the 
loop 222 shifts to the right relative to the upper portion of the 
loop 222 so as to jam upon the handle 194 and oppose such 
force exerted by the link 216 without any further movement of 
the loop 222 to the right. When the toggle linkage constituted 
of the handle 212 and the link 216 in released from the 
locking condition shown thereof in FIG. 5, the loop 222 freed 
from the application of any force thereto through the link 216, 
the loop 222 can be moved to any selected position along the 
handle 194, and upon the handles 194 and 212 being 
thereafter caused to close or move towards each other, a force 
will be exerted upon the loop 222 through the pivot pin 220 so 
as to oppose movement of the link 216 to the right as viewed 
in FIG.S. 

Accordingly, it will be appreciated that the slide or jamming 
loop 222 serves functionally the same adjustable interrelation 
ship between the handle 194 and the toggle link 216 insofar as 
constituting an abutment for the latter as does the screw 36 in 
the tool 10 shown in FIG. 1. Further detailed description as to 
the function of the slide or jamming loop 222 to the handle 
194 and the toggle link 216 is believed unnecessary in view of 
such form of adjustment for the toggle linkage is well known in 
the prior art as exemplified by U.S. Pat. No. 2,997,903, enti 
tled Pliers with Self-Adjusting Toggle Means, which issued to 
Rommel et al. Aug. 29, 1961, and reference may be had to 
such patent for a more complete understanding of the princi 
ples involved if necessary, and the disclosure of such patent is 
incorporated herein by reference. 
As in the case of the previously described embodiment of 

the invention, the end of the handle A94 remote from the jaw 
or member 196 is closed, and an adjustment screw 224 is 
threaded into the interior of the handle 194 through an inter 
nally threaded opening 226 provided in such closed end of the 
handle 194. The inner end of the adjustment screw 224 has a 
reduced end portion 228 on which is rotatably mounted a col 
lar 230, such collar 230 being retained on the screw 224 by 
means of the inner extremity of the screw 224 being enlarged 
as indicated at 232. 
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A2 
The bifurcated end 234 of a tension element 236 is fixedly 

secured to the collar 230 as by welding or the like 238, and the 
end of the tension element 236 remote from the collar 230 ex 
tends to a position at one side of the jaw 204, and is provided 
with a laterally projecting pin 240 which extends through an 
elongated arcuate slot 242 in the jaw 204, the end of the pin 
240 remote from the tension element 236 being enlarged so as 
to prevent dislodgment of the pin 240 from the slot 242. If 
desired, the end of the tension element 236 nearest the jaw 
204 can, if desired or deemed expedient, be bifurcated so as to 
have portions disposed on opposite sides of the jaws 204, and 
the pin 240 be connected through the slot 242 to such bifur 
cated portions. The pin 240 is slidable along the elongated 
dimension of the slot 242, the arrangement being such that the 
tension element 236 will not prevent opening movement of 
the jaws 196 and 204 throughout the range of movement or 
lost motion afforded by movement of the pin 240 to the other 
end from that which the same is shown as disposed in FIG. 5. 
However, when the pin 240 is disposed at the end of the slot 
242 remote from the work-engaging element 210, the tension 
element 236 will prevent relative closing movement of the 
jaws 196 and 204. Accordingly, the tension element 236 
together with its pin 240 disposed in the slot 242 constitute the 
aforementioned stop or limiting means that are adjustable by 
means of the screw 224. It is to be understood that the fitting 
of the collar 230 upon the screw 224 is sufficiently loose so as 
to enable such small degree of rocking movement as may 
occur due to upward and downward movement of the pin 240 
in the operation of the tool 192. 
The tool 192 is shown in locked condition, that is, the pivot 

pin 281 being disposed above its dead center position and with 
the compression toggle link 216 pushing the pivot pin 220 to 
the right as viewed in FIG. 5 so as to cause the jamming func 
tion of the slide or jamming loop 222. Such loading of the tog 
gle link means constituted of the handle 212 and the link 216 
against the jamming loop 222 is brought about by the reactive 
force generated by the tension applied to the tension element 
236 between the jaw 204 and the screw 224. 
Upon the forcing of opening movement of the handles 194 

and 212, the jaw 204 can be swung open with respect to the 
jaw 196 without any necessity for changing the adjustment of 
the screw 224, and when desired, the handles 194 and 212 can 
be forced together to restore the tool 192 to the condition 
shown thereof in FIG. 5. Thus, the tool 192 can be restored to 
a locked condition as many times as desired with the work-en 
gaging elements 208 and 210 having a predetermined spaced 
relation, with the jaws being permitted to open intermediate 
each restoration of the tool 92 to its locked condition. 

Attention is now directed to the embodiment of the inven 
tion shown in FIG. 7, this embodiment of the invention also 
being directed to a conventional vice grip-type hand tool such 
as includes a jamming loop of the same general character as 
shown in FIG. 5 and as exemplified in U.S. Pat. No. 2,997,903. 
This embodiment of the invention constitutes a departure 
from the form of the invention shown in FIG. 5 in that adjust 
ment of the jamming loop concurrently affords adjustment of 
a tension-type stop or limiting means for limiting the extent of 
closure of the jaws or members which carry work-engaging 
elements. The embodiment of the invention shown in FIG. 7 
comprises a tool designated generally at 224 comprised of a 
handle 246 integral with a jaw or member 248. As in the case 
of the previously, described invention, the handle 246 and the 
member 248 are of an inverted U transverse configuration, 
that is, of a channellike configuration opening downwardly as 
viewed in FIG. 7. As in the case of the tool 92 shown in FIG. 
5, the tool 244 can employ work-engaging elements such as 
those previously described in connection with FIGS. 1, 2, 4 
and FIG. 5 as well as those yet to be described in conjunction 
with the embodiments of the invention shown in FGS. 1, 17, 
18 and 21; however, the tool 44 is shown as being provided 
with a work-engaging element 250 having a concave toothed 
lower surface 252 which is cooperatively associated with a 
planar work-engaging element 254 fixed to a jaw 256 that ex 
tends into and is pivoted to the handle 246 by means of a pivot 
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pin 257 in the same manner as in the case of the pivot pin 24 
employed in the tool 10. 
A handle of U-shaped transverse configuration 258 is 

pivotally connected to the jaw or member 256 by means of a 
pivot pin 260, and a compression toggle link 262 extends into 
the handle 258 and is pivotally secured thereto by means of a 
pivot pin 264 in the same manner as previously described in 
connection with the pivot pin 32 which secures the link 30 to 
the handle 26 in the tool 10 shown in FIG. . 
A slide or jamming loop 266 enbraces the handle 246 and 

the loop 266 is pivotally secured to the compression toggle 
link 262 by means of a pivot pin 268. As in the case of the slide 
or jamming loop 222 described in connection with the tool 
192 shown in FIG. 5, the jamming loop 266 is slidable on the 
handle 246, and serves the function of limiting movement of 
the pivot pin 268 to the right as viewed in FIG. 7 when the link 
262 is compressively loaded thereagainst. In view of the 
foregoing description of the operation of the toggle linkage 
shown in FIG. 5 and as described in connection with the 
jamming loop 222, particularly in view of the operation of the 
structure shown in U.S. Pat. No. 2,997,903, it is believed that 
no further description of the coaction of the jamming loop 266 
with the toggle link means constituted of the handle 258 and 
the toggle link 262 is necessary. 

Elongated slots 269 are provided in the opposite sides of the 
handle 246, and a pin 270 is fixedly attached to the opposite 
sides of the jamming loop 266, such pin 270 being slidable 
along the longitudinal extent of the slots 269. 
A tension element 272 has one end pivotally connected to 

the pin 270 at a position intermediate the opposite sides of the 
handle 246, and the other end of the element 272 is pivotally 
connected to the previously mentioned pivot pin 260, the ten 
sion element 272 being preferably bifurcated adjacent the jaw 
256 with the bifurcated portions being disposed upon the op 
posite sides of the jaw 256 so as to be disposed about the pivot 
pin 260 on the opposite sides of the jaw 256 and interposed 
between the jaw 256 and the opposite sides of the handle 258. 
The operation of the tool 244 will be readily understood, 

especially in the light of the previously described operations of 
the tools 10, 62, 120 and 192. With the handles 246 and 258 
opened from the closed condition shown thereof in FIG. 7, the 
spacing of the work-engaging elements 250 and 254 can be 
adjusted by simply sliding the jamming loop 266 along the 
handle 246. With the jamming loop 266 positioned so as to 
achieve the desired spacing of the work-engaging elements 
250 and 254, the handles are closed by gripping the same in 
the hand while initially holding the upper end of the loop 266 
in position by the thumb or in any other suitable way until a 
sufficient load has been imposed on the loop 266 to achieve 
the jamming function thereof, whereupon the tool 244 can be 
placed in the locked condition shown in FIG. 7. In such locked 
condition, the tension element 276 is stressed in tension, with 
the toggle linkage being effective to compressively load the 
compression 262 against the pivot pin 268. 

In view of the foregoing, the single adjustment of the posi 
tion the jamming loop 266 along the extent of the handle 246 
will achieve a desired fixed spacing of the elements 250 and 
254 when the tool 244 is placed in its locked condition. 

If desired or deemed expedient, the end of the tension ele 
ment 272 remote from the pivot pin 270 can, rather than 
being attached to the pivot pin 260, be connected to the jaw 
256 in the same manner that the tension element 236 of the 
tool 192 is attached to the jaw 204 of such tool 192, that is, by 
means of engagement of a pin carried by the tension element 
operating in a slot provided in the jaw 256. 

Attention is now directed to yet another embodiment of the 
invention as shown in FIG. 9. The tool designated generally at 
274 in F.G. 9 is comprised of a handle 276 having an integral 
jaw or member 278, such handle 276 and jaw 278 being, as in 
the case of the previously described embodiments of the in 
vention, of an inverted U-shape in transverse action. A jaw or 
member 280 is provided which extends into the handle 276 
and is pivotally connected thereto by means of a pivot pin 282. 
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14 
The jaws or members 278 and 280 are provided with coating 
work-engaging elements 284 and 286 respectively. The work 
engaging elements 234 and 286 can be provided with opposed 
toothed areas as shown in F.G. 9, and it will be evident to 
those skilled in the art that the tool. 274 can be provided with 
as varying an assortment of configurations of work-engaging 
elements as described as suitable with the tool 244. 
A handle 288 is pivotally secured to the jaw 280 by a pivot 

pin 290, and a compression toggle link 292 has one end 
disposed within the U-shaped handle 288 and is pivoted 
thereto by a pivot pin 294. As in the case of the previously 
described tool 10, the end of the link 292 remote from the 
pivot pin 294 is disposed to abut against the inner end 296 of a 
screw 298 threaded into the end of the handle 276 remote 
from the jaw 278. 
A stop or limiting means is provided for the tool 274 such as 

to be subjected to tension when performing such stop or limit 
ing function. Such stop or limiting means comprises an adjust 
ment screw 300 threaded through a nut 302, such not 302 
being provided with oppositely extending trunnions 304 that 
project laterally through elongated slots 306 provided in the 
opposite sides 308 and 310 in the handle 276. The slots 306 
limit the extent to which the nut 302 can approach the jaw 280 
from the position shown thereof in FIG. 9. The screw 300 ex 
tends upwardly through an elongated slot provided in the 
upper portion of the jaw 276, and the exposed upper end por 
tion of the screw 300 is provided with a knurled knob 311 by 
means of which the screw 300 can be turned in the nut 302. 
The end of the screw 300 remote from the adjustment knob 
311 is swively connected to the jaw 280 by means of a ball 
312 integrally formed at the end of the screw 300, such ball 
312 being rotatably retained in a spherical recess 314 in the 
jaw 280. The recess 314 is of a configuration such as to 
prevent removal of the ball 312 therefrom, such retention 
functions being obtained upon the upper peripheral margins 
of the recess 314 having been swedged or pressed downwardly 
after initial placement of the ball 312 therein. 
Means is provided for releasing the tool 274 from the 

locked condition shown thereof in FIG. 9. Such release means 
comprises a lever 36 disposed within the U-shaped transverse 
configuration of the handle 288, such lever 316 being 
pivotally secured to the handle 288 at a position intermediate 
its ends by a pivot pin 381. As shown, one end of the lever 316 
is disposed adjacent the position at which the enlargement 320 
of the link 292 abuts the handle 288, it being evident on in 
spection of FIG. 9 that clockwise movement of the lever 316 
about its pivot 388 will force the compression link 292 from 
the relative position occupied thereby when the tool 274 is in 
locking condition. The other end of the lever 316 is disposed 
in cooperating or coacting relationship with respect to a 
second lever 322 disposed within the handle 288, such second 
lever being pivoted to the handle 288 by means of a pivot pin 
324. As thus far described it will be evident that counter 
clockwise movement of the lever 322 about its pivot 324 will 
result in the previously described counterclockwise rotation of 
the lever 316. In order to impart a counterclockwise move 
ment to the lever 322, the latter is extended through a suitable 
opening, not shown, in the handle 288 and at a position below 
the handle 288 terminates in a finger or press button 326. As 
will be abundantly clear, pressing the button 326 upwardly 
from the position shown thereof in FIG. 9 will result in effect 
ing the precedingly described coaction of the levers 316 and 
322 so as to effect release of the tool 274 from its locked con 
dition. 
The function of the described stop or limiting means will be 

easily seen. The screw 300 can be turned so as to limit the ex 
tent to which the member 280 can approach the member 278 
when the trunnions 304 are at the ends of the slots 306 nearest 
the ball 312. Upon making appropriate adjustment of the 
screw 298, the handles 288 and 276 can be closed so as to 
compressively load the compression toggle link 292 against 
the end 296 of the screw 298. Upon release of the toggle link 
age as may be accomplished by pressing the button 326 up 
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wardly as viewed in FIG. 9, the jaws or members 278 and 280 
can be opened to the extent limited by the nut and its trun 
nions 304 sliding along the slots 306 to ends of the latter most 
remote from the ball 312. Thus, the operative relationship of 
the trunnions 304 to the slots 306 is such as to constitute a lost 
motion connection equivalent to the freedom afforded the pin 
240 in the slot 242 in the tool 192, and that afforded by means 
of the lost motion connection 148 previously described in con 
nection with the tool 120. Therefore, the tool 274 constitutes 
structure such that the work-engaging elements 284 and 286 
can be releasably secured in a predetermined spatial relation 
ship with the jaws intermittently being opened to an extent 
limited only by the degree of freedom afforded by the lost mo 
tion connection. Such function is quite analogous to that 
previously described in connection with the tool 192. 

Attention is now directed to still another embodiment of the 
invention which is shown in FIG. 11. The tool designated 
generally at 320 in FIG. 11 is comprised of a handle 322 that is 
integral with a jaw or member 324, such handle and jaw being, 
as in the case of the previously described embodiments of the 
invention, of inverted U-shape transverse configuration. A jaw 
or member 326 extends into the open underside of the handle 
322, and is pivoted thereto by a pivot pin 328. A handle 330 of 
the U-shaped transverse configuration is pivotally connected 
to the jaw or member 326 by means of a pivot pin 322. A com 
pression link 334 has one end extended into the handle 330 
and is pivotally secured thereto by a pivot pin 336. The end of 
the compression link 334 remote from the pivot pin 336 is 
disposed within the hollow interior of the handle 332, and 
such end of the compression link 334 is provided with a cavity 
338 in which is disposed the enlarged free end 340 of a 
reduced extension 342 of an adjustment screw 344. The ad 
justment screw 344 is threaded through the end of the handle 
322 remote from the jaw 324 so as to extend into the hollow 
interior of the handle 322. Thus, a swivel connection is pro 
vided between the compression link 334 and the screw 334, 
the arrangement being such that positive movement to both 
the right and left direction is imparted to the toggle link 334 
upon turning movement of the screw 344 in opposite 
directions. The looseness of the fit of the latter in the cavity 
388 is sufficient to allow an adequate degree of vertical 
freedom of movement of the pivot pin 336 in the use of the 
tool 320. 

As in the case of previously described embodiments of the 
invention, the toggle link 334 is provided with a lateral en 
largement 346 which abuts against the web 348 of the handle 
330 when the tool 320 is in locked condition. The web portion 
348 connects the parallelly spaced opposite sidewalls 350 and 
352 of the handle 330. 
The toggle link 334 is provided with a transverse opening 

354 therethrough, and a ball 356 is disposed within the open 
ing 354, the ball 356 having a diameter substantially greater 
than the thickness of the toggle link 334. If desired, the toggle 
link 334 can be swedged about the periphery of the opening 
354 so as to firmly retain the ball 356 therein as will be ap 
parent upon inspection of FIG. 3. 

In order to releasably retain the toggle link 334 in the rela 
tive position occupied thereby with respect to the handle 330 
when the tool 320 is in locked condition, the sidewalls 350 and 
352 of the handle 330 are inwardly struck as respectively 
shown at 360 and 362, the spacing of the inwardly struck por 
tions 360 and 362 being less than the diameter of the ball 356 
when the walls 350 and 352 are in repose. It will be un 
derstood that the handle 330 is of steel and is of a sufficiently 
resilient character so as to be capable of at least a minor 
degree of flexure from its condition or position of repose and 
will resiliently flex to its original condition upon removal of 
the stress causing such initial flexure. 
The special relationship of the ball 356 with respect to the 

inwardly struck portions 360 and 362 is such that the ball 
passes from one side of to the other side of the inwardly struck 
portions 360 and 362 as the toggle linkage is respectively in 
and out of locked condition. 
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When the handles 330 and 322 are closed so as to place the 
tool 320 into locking condition the ball 356 passes 
downwardly between the inwardly struck portions 360 and 
362 to the position shown thereof in FIG. 13, the ball in such 
downwardly passage initially spreading the sidewalls 350 and 
352 on engagement with the inwardly struck portions 360 and 
362 and after the ball 356 is disposed so that at least its center 
is below the inwardly struck portions 360 and 362, the in 
wardly struck portions 360 and 362 coupled with the inherent 
resiliency of the structure of the handle 339 yieldingly op 
posed upward movement of the ball 356 and thereby resists or 
tends to prevent the toggle link 334 moving clockwise about 
its pivot 336 with respect to the arm 330 and thereby tends to 
retain the toggle linkage in its locking condition. 

In view of the preceding, the operation and advantages of 
the tool 320 will be clear, the connection of the adjustment 
screw 334 to the toggle link 334 enables a direct setting of the 
angular relationship of the jaws or members 324 and 326 
when the toggle linkage is in its locked condition, that is, the 
ball 356 constituting projections on the opposite sides of the 
link 356 being engaged below the inwardly struck portions 
360 and 362, after such preliminary adjustment is made, the 
release lever indicated at 366 can be actuated to release the 
toggle linkage thereby affording some degree of relative open 
ing movement of the jaws 324 and 326. Such limited addi 
tional opening of the jaws 324 and 326 facilitates the tool 320 
being operatively positioned with respect to a workpiece, after 
which the handles 322 and 330 can be forcibly closed into the 
locked condition of the tool, the extent of force required being 
determined by the extent to which the tool 320 encounters 
reactive force on engagement with the workpiece. Whether or 
not the workpiece is forcibly engaged by the tool 320, the de 
tent means constituted of the ball 356 and the instruck por 
tions 360 and 362 serve to releasably retain the tool 320 in 
locked condition. 
Thus far no mention has been made of the character of the 

work-engaging elements which are provided for the jaws or 
members 324 and 326. Obviously, the tool 320 can be pro 
vided with work-engaging elements of the character of any of 
those previously described in connection with the various em 
bodiments of the invention already discussed. The tool 320 is 
illustrated as being employed in conjunction with work-engag 
ing elements that includes an upper work-engaging element 
370 fixed to the jaw or member 324, such work-engaging ele 
ment 370 fixed to the jaw or member 324, such work-engaging 
element 370 being of a generally arcuate configuration that 
presents a downwardly facing concave set of teeth 372. The 
work-engaging element 370 is such as to coact with a bifur 
cated lower work-engaging element 374 fixed to the movable 
jaw or member 326, such lower work-engaging element 374 
also being of a generally arcuate configuration and presenting 
an upwardly facing concave set of teeth 376. As best shown in 
FIG. 15, the bifurcated lower work-engaging element 376 in 
cludes laterally spaced portions 378 and 389 disposed on op 
posite sides of the work-engaging element 370, the relation 
ship being such that the upper work-engaging element 370 can 
pass downwardly between the laterally spaced portions 378 
and 380 of the bifurcated work-engaging element 374. 

Attention is now directed to the embodiment of the inven 
tion shown in FIG. 6. F.G. 6 is a side elevational view of 
only a fragmentary portion of a toggle link or vice grip type of 
hand tool, such figure omitting the conventional handle, and 
toggle link construction, it sufficing merely to mention that as 
otherwise specified, the tool 400 fragmentarily illustrated in 
FIG. 6 is the same as that shown in FG. with the screw 46 
and the particular configuration of the curved edge 54 of the 
jaw 18 of the tool 10 being eliminated. Accordingly, reference 
numerals 402 and 404 respectively designate jaws or members 
corresponding generally to the previously described jaws 14 
and 18 of the tool 10. The jaws or members 402 and 404 are 
pivotally connected by a pivot pin 406 that is functionally 
equivalent to the pivot pin 24 described in connection with the 
tool 10, and the jaws 402 and 404 are respectively provided 
with work-engaging elements 408 and 410. 
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As in the case of the previously described jaw or member 

14, the jaw or member 402 is of a generally inverted U-trans 
verse configuration, and the same is provided with a set of 
openings such as those indicated at 412,414 and 416 extend 
ing entirely therethrough. The spatial arrangement of the set 
or array of openings 412, and 44 and 416 is such that various 
ones of such openings are brought into alignment with a 
curved edge 4:8 of the jaw 404 during angular adjustment of 
the jaws 404 and 402 with respect to each other. A stop pin or 
shear pin 420 is carried by a flexible metal chain 422 that is in 
turn secured to the pivot pin 406, whereby the shear pin 420 is 
secure against becoming lost or strayed from the tool 409. The 
pin 420 can be extended entirely transversely through the jaw 
402 through any selected one of the openings such as those in 
dicated at 412, 414 and 416. Passing the pin 420 through an 
opening disposed above the curved edge 418 of the jaw 404, 
such as the openings 412 will positively limit the extent to 
which the jaws 402 and 404 can be closed, that is, moved 
toward each other. Thus, assuming the pin 420 to be extended 
trough the openings 412, the tool 400 can be placed in a 
locked condition by virtue of the reactive forces generated 
upon the pin 420 being subjected to shearing forces on en 
gagement with the curved edge 418 of the jaw 404. Ac 
cordingly, by appropriate selection of one of the openings 
such as those indicated at 412, 44 and 446, the tool 400 can 
be locked upon itself, so to speak, at any one of a plurality of 
adjusted spacings of the work-engaging elements 408 and 410. 
The tool 400 accordingly affords many of the advantages of 
the previously described embodiments of the invention, and 
differs substantially therefrom in that the stop or limit means 
incorporated therein is such that shear forces, rather than 
compression of tension forces enable the tool to be locked upon itself. 

Attention is now directed to FIG. 17 wherein there is illus 
trated an alternative form of work-engaging elements, the 
work-engaging elements shown in this figure being suitable for 
use in lieu of the tool-engaging elements illustrated in connec 
tion with any of the previously described tools. FIG. 17 is a 
fragmentary illustration in side elevation of the toggle link or 
vice grip type of hand tool, and the tool is designated generally 
by the reference numeral 430, the same comprising a jaw 432 
integral with a handle 434 which respectively may be con 
sidered to correspond generally to the jaw 14 and handle 12 of 
the previously described tool 10. The tool 430 additionally in 
cludes a jaw 436 which extends into the hollow interior of the 
handle 434 and is pivotally connected to the latter by means of 
a pivot pin 436. The jaw or member 432 is provided with a 
multifunction work-engaging element 440 which includes an 
arcuate, downwardly convex portion 442 that terminates at its 
extremity remote from the pivot pin 430 in a straight portion 
444. The lower surfaces of both the arcuate portion 442 and 
the straight portion 444 are provided with teeth such as those 
indicated at 446 on the straight portion 444. 
The jaw or member 436 is provided with a coacting mul 

tipurpose work-engaging element 448 which includes an arcu 
ate, upwardly concave portion 450 which at its extremity 
remote from the pivot pin 438 terminates in a straight portion 
452. The upper surfaces of the arcuate and straight portions 
450 and 452 of the work-engaging element 448 are provided 
with teeth such as those indicated at 454 in connection with 
the straight portion 452. The work-engaging elements 440 and 
448 are somewhat similar to the work-engaging elements 370 
and 374 of the tool 320 in that the lowermost work-engaging 
element 448 is bifurcated so that the straight portion 444 of 
the uppermost work-engaging element 440 is free to move up 
wardly and downwardly between the transversely spaced por 
tions of the bifurcated work-engaging element 448 as will be 
readily understood by those skilled in the art. 
The work-engaging elements 440 and 443 are referred to as 

being multipurpose for the reason that the arcuate portions 
442 and 450 thereof are adapted for compressively engaging 
or gripping a workpiece on closing movement of the handles 
of the tool 430, that is, when the jaws 432 and 436 are caused 
to move toward each other. On the other hand, the straight 
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S. 
portions 444 and 452 are adapted to place tensile loads on a 
workpiece or to force portions of a workpiece apart during 
closing movement of the handles. It will be quite evident that 
the teeth 446 and 454 can be caused to bear, for example, 
against the inner surfaces of a hollow cylinder at diametrically 
opposed positions on the jaws 432 and 436 being forcibly 
urged toward each other. 

Attention is now directed to the form of the invention 
shown in FIGS. 8 and 19. As in the case of the form of the in 
vention shown in FIG. 17, the FIGS. A8 and 9 only partially 
illustrate respectively in side elevation and top plan, a toggle 
link or vice grip type of hand tool, and such tool is generally 
designated in such figures by the reference numeral 460. The 
toggle link or vice grip-type hand tool 460 includes a fixed or 
stationary jaw or member 462 that is pivotally connected to a 
movable jaw or member 464 by means of a pivot pin 466. The 
movable jaw 464 is provided with a large flat work-engaging 
element 468 having an upper surface that is substantially 
coplanar with the axis of the pivot pin 466, and the lower 
work-engaging element 468 is operatively associated with a 
similarly shaped upper work-engaging element indicated at 
470, such work-engaging element 470 being movable and ad 
justably carried by the fixed jaw or member 462. The lower 
planar surface of the upper work-engaging element 470 is 
parallel to the upper surface of the lower work-engaging ele 
ment 468, and the lower surface of the upper work-engaging 
element 470 is of course coplanar substantially with the axis of 
the pivot pin 466 when the work-engaging elements 468 and 
470 are in engagement as shown in F.G. 18. The upper work 
engaging element 70 is mounted for reciprocating motion in a 
direction perpendicular to the plane of its undersurface. For 
this purpose, the upper work-engaging element 470 is pro 
vided with integral upstanding structure having mating and 
dovetailed guide channel means 474 connecting the same to 
the jaw 462, the arrangement being such that the work-engag 
ing element 470 is slidingly guided for vertical movement as 
viewed in FIG. 18. The jaw is provided with a transverse open 
ing 476 therethrough in which is disposed a helical gear 478, 
the helical gear 478 being mounted for rotation about a pin 
480 fixed to the jaw 462. Accordingly, the helical gear 478 
while being restrained against endwise movement is free to 
rotate about the axis of the pin 480, such axis of the pin 480 
being perpendicular to the plane of the underside of the work 
engaging element 470. A slot is defined in the jaw 462 inter 
mediate the cavity 476 and the upstanding structure 472 of 
the work-engaging element 470, and the structure 472 of the 
work-engaging element 470, and the structure 472 includes an 
integral rib 482 projecting through such slot and having rack 
gear teeth 484 thereon that mesh with the helical gear 478. 
The relationship is such that the helical gear 478 can be 
turned manually (it being noted that the diameter of such gear 
is such as to project laterally from both sides of the jaw 462 as 
shown in FIG. 19), with the result that the helical gear 478 by 
virtue of its meching engagement with the rack gear 484 will 
cause vertical movement of the work-engaging element 470 as 
guided by the guide structure or guide ways 474. Thus, when 
the tool 476 is in locked condition, the spacing of the work-en 
gaging elements 468 and 470 can be adjustably varied by 
means of the helical gear 478. It is particularly of interest and 
quite advantageous in some uses of the tool 46 that the angu 
lar relationship of the work-engaging elements 468 and 470 
can be established by appropriate adjustment of the toggle 
link adjustment means and of the adjustment of the stop or 
limiting means with which it is to be understood that the tool 
460 is provided, such angular relationship of the work-engag 
ing elements 468 and 470 will be maintained throughout the 
adjustment range afforded by the use of the helical gear 478. 

Attention is now directed to the form of the invention 
shown in FIG. 20, this form of the invention constituting a de 
parture from the previously described forms of the invention 
in that the jaws or members are not connected for relative 
movement about a single pivotal axis, but are rather pivotally 
connected in such a manner as to preclude relative angular 
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movement of the jaws or members that carry the work-engag 
ing elements. FIG. 20 is a fragmentary side elevational view of 
a toggle link or vice grip-type hand tool designated generally 
at 490, and except to the extent specifically hereinafter ex 
plained, the tool 490 is identical to the previously described 
tool 62, through if desired or deemed expedient, the adjusta 
ble stop or limit means incorporated in the tool 62 including 
the tension element 10 can be omitted or deleted therefrom. 
Those skilled in the art will appreciate that the specifically 
pointed out details of the tool 490 have wide applicability to a 
wide variety of varying forms of toggle link or vice grip-type 
hand tools other than the previously described hand tool 62, 
such as the previously described tools 120, 274 and 320, as 
well as to tools such as disclosed in the previously mentioned 
U.S. Pat. Nos. 2,280,005 and 2,997,903. 

In the previously described embodiments of this invention, 
as well as in the tools disclosed in the two patents, are such 
that adjustment of the spacing of the jaws or members which 
carry the work-engaging elements necessitates relative angu 
lar movement of such jaws or members for the reason that 
such movement is about a single pivotal axis. Inasmuch as it is 
not always desirable that spacing adjustment be accompanied 
by relative angular movement of the jaws and the work-engag 
ing elements carried thereby, and indeed in many circum 
stances may be undesirable, it is the specific purpose of the 
hereinafter described improvement disclosed in FIG. 20 to 
either constrain the relative movement of the jaws or members 
to be such during spacing movement thereof to be such that 
no relative angular movement occurs therebetween, or to ena 
ble a degree of relative angular freedom as to the relative an 
gular positions occupied by such members when the work-en 
gaging elements thereof are applied with force to a workpiece. 
The partially illustrated tool 490 includes as is conventional 

a handle 492 and an integral jaw or member 494, such handle 
492 and jaw 494 being of inverted U-transverse section so as 
to include parallely spaced sidewalls 496 and 498. Also as is 
conventional, the jaw 494 is provided with a work-engaging 
element 500. Additionally, as is also conventional, the tool 
490 includes a jaw or member 502 that is pivotally connected 
to the jaw 494, such jaw 502 being provided a work-engaging 
element 504 for cooperation with the work-engaging element 
500. Also, as is conventional, a handle 506 is pivotally con 
nected by means of a pivot pin 508. It will be appreciated by 
those familiar with the art that the jaw 502, the handle 506, 
and the pivot pin 508 correspond generally to the respective 
jaw 18, handle 26 and pivot pin 28 of the tool 10 shown in 
FIG. 1. In other words, the handle 506 constitutes a portion of 
the toggle linkage operatively connected to the handle 492, 
whereby closure of the handles 492 and 506 will result with 
great mechanical advantage the forcing of the pivot pin 508 to 
the left with respect to the jaw 494 as viewed in FIG. 20. 
As suggested above, the crux of the distinction of the tool 

490 from previously described embodiments of the invention 
and extant toggle link-type hand tools resides in the differing 
character of the pivotal connection of the jaw or member 502 
to the jaw or member 494. As in the case of conventional tools 
of this character, the jaw 502 extends into the hollow interior 
of the jaw 490 and the handle 492 in the region of the juncture 
of the jaw 490 with handle 492, that is, the jaw 502 is disposed 
in part between the spaced parallel sidewalls 496 and 498. The 
portion 510 of the jaw 502 disposed between the sidewalls 496 
and 498 is of substantially lesser thickness than the spacing of 
the adjacent surfaces of the sidewalls 496 and 498 for the pur 
pose of accommodating between such portion 510 of the jaw 
502 and the sidewall 496 a pair of parallel links 512 and 514. 
The links 512 and 514 have ends disposed above the upper 
edge of the jaw portion 510, and such upper ends of the links 
512 and 5.4 are pivotally secured to the handle and jaw struc 
ture 492 and 494 by means of pivot pins 516 and 518 extend 
ing therethrough and secured to the sidewalls 496 and 498. 
The lower ends of the links 512 and 514 are pivotally 

secured at spaced positions on the jaw portion S10 by the 
pivot pins 520 and 522. The spatial arrangement of the pivot 
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pins 516, 58,520 and 522 are such that the axes of such pins 
define apices of a parallelogram. Obviously, such form of 
parallel linkage constrains relative movement of the jaws 494 
and 502 to be such that though relative angular movement oc 
curs between such jaws. Relative movement of the jaw 502 
with respect to the jaw 494 will occur upon the pivot pin 508 
being caused to move to the right or the left as viewed in FIG. 
20 with respect to the jaw 494. Movement of the pivot pin 508 
to the left as can be caused and which will be caused to 
forcibly occur during operation of the toggle linkage of the 
tool 490 will result in the links 512 and 514 being moved in a 
clockwise direction about their respective pivot pins 516 and 
518, and this in turn results in relative closing movement of 
the jaws 494 and 502 in a manner to a large extent analogous 
to the operation of the jaws of conventional toggle link-type 
hand tools, except in this case because of the specially pro 
vided pivotal connection between such jaws, such closing 
movement of the jaws occurs without any relative angular 
movement of such jaws. 

If it is not necessary or deemed expedient that the jaws 494 
and 502 be absolutely prevented from any relative angular 
movement, either one or the other of the links 512 or 514 can 
be omitted or deleted from the illustrated structure with the 
result that a degree of angular freedom of relative positions as 
sumed by the jaws 494 and 502 can be obtained. In this type of 
operation or function of the tool 490 (one of the links 512 and 
514 being omitted), the handle 506 will be subject to a degree 
of freedom in that the pivot 508 can move along an arc about 
a center defined by the position of abutment of the toggle link 
age against the adjustment means therefor, as for example, the 
engagement of the toggle link 94 with the collar 102 in the 
tool 62. It is to be observed that such degree of freedom of the 
handle 506 and the pivot pin 508 will not disturb the locking 
condition of the toggle linkage. Such degree of freedom af 
forded the pivot pin 508 accommodates the work-engaging 
elements 500 and 504 assuming a position angularly with 
respect to each other that is compatible with the inclination of 
surfaces of a workpiece engaged thereby. 
Whereas only two links have been described in connection 

with FIG. 20, it will be abundantly clear that two links such as 
the link 512 can be provided, such duplicate links being 
disposed in parallelism to each other and disposed on opposite 
sides of the jaw portion 512, such additional link 512 having 
identical pivotal connections. Similarly, the link 512 can be 
duplicated on the other side of the jaw portion 510 with the 
result that the tool 490 will be symmetrical about its medial 
plane. 

Attention is now directed to the form of the invention 
shown in FIG. 21. FIG. 21 is a fragmentary side elevational 
view of a toggle link or vice grip-type of hand tool provided 
with an improved work-engaging element, such tool being 
designated generally at 540, the same comprising a handle 542 
having an integral jaw or member 544 integral therewith, such 
arm 542 and member 544 being as in the previously described 
embodiments of the invention of inverted U-transverse con 
figuration, the arrangement being such that the member 544 
includes spaced sidewalls 546 and 548 connected by a web 
550. A jaw or member 552 is disposed in part between the 
spaced sidewalls 546 and 548 and is pivotally connected 
thereto by means of a pivot pin 544. 
The parts of the structure shown in FIG. 21 thus far 

described are entirely conventional, and it is to be understood 
that the jaws 544 and 552 are provided with toggle link means, 
not shown, such as for example has been disclosed and 
described in connection with the other embodiments of this 
invention whereby the jaws can be forcibly urged to close 
towards each other with the mechanical advantage afforded 
by a toggle linkage. In addition, it is to be clearly understood 
that the tool 540 is provided with stop or limiting means such 
that the tool S40 can be locked upon itself, so to speak, with 
the jaws 544 and 546 being releasably retained in a fixed spa 
tial and angular relationship. 
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The jaw 552 is provided with a hardened work-engaging ele 

ment 560 which can have a planar upper surface as shown, or 
be toothed if desired. The work-engaging element 560 is 
disposed for coaction with a ratcheting-type work-engaging 
element carried by the jaw 544. The ratcheting-type work-en 
gaging element just referred to comprises an articulated or 
pivotally mounted auxiliary jaw structure 562 that is disposed 
to be in part received within the jaw 544, and such portion 564 
of the jaw 562 disposed within the jaw 544 is pivotally con 
nected to the latter by means of a pivot pin 566. A coiled ten 
sion spring 568 has one end attached to the jaw portion 564 
above the pivot pin 565, and has its other end secured about a 
catch 570 struck inwardly from the web 550, the arrangement 
being such that the tension spring 568 disposed within the jaw 
544 urges clockwise motion of the jaw 562 as viewed in FIG. 
21 to the limiting position shown thereof, such limiting action 
occurring by reason of the jaw 562 coming into engagement 
with the web at the position indicated at S76. The jaw 556 can 
be forced against the yielding resiliency of the spring 568 in a 
counterclockwise direction about the pivot 566 so that a 
work-engaging element 580 fixed to the jaw S62 swings to a 
position nearer the work-engaging element 560. As in the case 
of the work-engaging element 560, the work-engaging ele 
ment 580 can have its undersurface toothed if desired. 

It is to be particularly noted that the toothed element 580 is 
disposed at a position with respect to the pivot pin 566 such 
that a force on the work-engaging element 580 having a very 
large component directed to the right or at least directed so as 
to produce a counterclockwise torque on the jaw 562 results 
in relative closure of the work-engaging elements 560 and 
580. On the other hand, a force on the work-engaging element 
580 directed to the left as seen in FC. 2 will tend to rotate 
the jaw S62 in the same direction as urged by the spring 568. 

It will be readily appreciated on consideration of the forego 
ing that the auxiliary jaw structure 562 and the work-engaging 
element S80 carried thereby will serve a ratcheting function 
by virtue of the mounting of the jaw S62 illustrated and 
described. For example, with the tool 540 locked upon itself 
so that the work-engaging elements 560 and 580 make a very 
loose fit upon a workpiece such as a round piece of pipe when 
the auxiliary jaw 562 is in the position shown thereof in FIG. 
21, the tool 540 can then be turned in a clockwise direction 
about the axis of the workpiece or pipe without the applica 
tion of any appreciable torque to the workpiece because of the 
loose fit of the tool thereon, it being noted that such forces as 
may be applied by reaction to the work-engaging element 580 
are applied in such a direction as to tend to withdraw the 
work-engaging element 580 from the work-engaging element 
560. However, when the tool 540 is applied by turning the 
same in a counterclockwise direction as viewed in F.G. 2, 
such reactive force of the workpiece upon the work-engaging 
element 58) is such as to tend to cause counterclockwise 
movement of the auxiliary jaw 562 about the pivot 566 which 
results in the work-engaging element 580 tending to approach 
the work-engaging element 560, whereupon the work-engag 
ing elements 569 and 580 progressively tend to bite tighter or 
bear against the workpiece tighter so that slippage 
therebetween is prevented. Accordingly, alternate clockwise 
and anticlockwise turning movement of the took 540 will 
produce a ratchetlike application of torque to the workpiece 
and intermittent further counterclockwise turning of the workpiece. 

Referring again to the embodiments of the invention shown 
in FIGS. 1, 2 and 5, it will be evident that the rotatable collars 
can be denied axial separation from the adjustment screws by 
means other than the described and illustrated radial enlarge 
ments of the free end of the cylindrical end portion of the 
screw on which the collar is rotatably mounted. An equivalent 
and conventional means, which might be more convenient in 
manufacturing in some circumstances, can be employed in 
lieu of the radial enlargement of the end of the screw such as 
the provision of a circumferential groove in the cylindrical 
portion of the screw, and the provision of a radial screw in the 
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collar which is adjusted to extend with a sliding fit into the 
groove. Such a screw and groove structure is well known in 
the art and would enable ready assembly and disassembly of 
the collar with respect to the screw, and will be readily un 
derstood. 

In connection with the configurations of the work-engaging 
elements shown in FGS. ili and 17, it is deemed within the 
skill of the art that the slots defined by the bifurcations can be 
closed adjacent the free ends of such elements provided the 
slots are of such size that the coacting element can slide and 
move therethrough upon relative movement of the jaws carry 
ing such elements. 

All the embodiments of the invention have been described 
in rather elaborate detail, perhaps more than necessary so as 
to assure conveying a full and complete understanding of the 
structures involved and their operating functions. Any nar 
rowness of scope of the invention should therefore not be in 
ferred by the extent of the detail of the description. 

Manifestly, each and every embodiment of the invention is 
susceptible to numerous variations in detail without departing 
from the basic inventive principles involved, and accordingly, 
attention is directed to the appended claims in order to ascer 
tain the actual scope of the invention. 

I claim: 
1. In a toggle link-type hand tool including pivotally con 

nected members for carrying coacting work-engaging ele 
ments, and actuating handles for the members that are mova 
ble toward and away from each other and which handles are 
connected by toggle link means for releasably securing the 
members against relative pivotal movement in the direction 
corresponding to opening movement of the handles when rela 
tive pivotal movement of the members in the opposite 
direction is opposed; the combination therewith of said tool 
including means for adjustably limiting opposite movement of 
the members, whereby opposite movement of the members 
can be opposed, said means comprising one of said members 
being provided with a selectively positionable eiement pro 
jecting laterally therefrom in a direction generally parallel to 
the axis of the pivotal connection of the members and into the 
travel path of a portion of the other member to obstruct said 
opposite movement of the members, said selective positions of 
said element corresponding to obstructing said opposite 
movement of the members at differing relative pivotal posi 
tions occupied by the members, the arrangement being such 
that the selectively positionable element is subject to shearing 
forces subjected the members when limiting said opposite 
movement thereof, whereby, for any selected one of a plurali 
ty of relative member positions, the tool can be operated to 
cause the members to be positively prevented from moving in 
a direction corresponding to closing movement of the handles 
and concurrently be releasably secured against movement in 
the opposite direction, with releasable securance of the mem 
bers not requiring the application of any force whatsoever to a 
workpiece by any work-engaging elements which may be car 
ried by or form a part of the members. 

2. The combination of claim 1, wherein said adjustably 
limiting means comprises said one member having a plurality 
of openings therein, with said selectively positionable element 
being selectively receivable in said openings. 

3. The combination of claim 1, wherein said members are 
pivotally connected by a coupling element, said coupling ele 
ment, sand a pair of spaced and parallel pivot pins respectively 
connecting the members to said coupling element, the ar 
rangement being such that the members can be maintained in 
parallel relationship during opening and closing movement of 
the handles. 

4. The combination of claim 1, wherein each of said mem 
bers is provided with a work-engaging element, with at least 
one of said work-engaging elements being movably mounted 
relative to its respective member. 

5. The combination of claim 4, wherein said work-engaging 
element is movably mounted on its respective member by 
means of a pivot pin, with means for limiting relative move 
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ment of said one work-engaging element and its respective 
member. 

6. The combination of claim 4, including meshed rack and 
helical gear means for causing relative movement of said 
work-engaging element and its respective member. 

7. The combination of claim 1, wherein said members are 
respectively provided with first and second work-engaging ele 
ments, said first work-engaging element having an elongated 
slot therein, and said second work-engaging element being 
movable in and projecting through the slot during relative 
movement of the members. 

8. The combination of claim i, wherein each of said mem 
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24 
bers is provided with a work-engaging element, with at least 
one of said work-engaging elements being movably mounted 
relative to its respective member. 

9. The combination of claim 8, wherein said work-engaging 
element is movably mounted on its respective member by 
means of a pivot pin, with means for limiting relative move 
ment of said one work-engaging element and its respective 
member. 

10. The combination of claim 8, including meshed rack and 
helical gear means for causing relative movement of said 
work-engaging element and its respective member. 

k k k k k 


