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4 Claimis. (Cil. 81-49) 

This invention relates to manually operable 
tools such as pliers, tongs, tweezers and the like. 

Important objects of the present invention are: 
to provide an attachment in connection with a 
pair of slip joint pliers wherein the handles may 
be movable toward or away from each other in 
a normal manner but when resistance is encoun 
tered by the jaws, a multiplication of leverage 
will be obtained to produce a firmer grip by the 
jaws on the object, without adjustment, within 
the range of the tool; to provide an attachment 
for automatically locking the jaws in engage 
ment with the article in any adjusted position 
of the handles and to retain the jaws in locked 
position after the pressure of the hand has been 
released; to provide an attachment for releasing 
the locking means readily by merely moving the 
handles away from each other in a normal man 
ner to open the locked jaws; to provide a pliers 
type Wrench construction incorporating means 
for a multiplication of leverage or self-locking, or 
a combined multiplication of leverage and self 
locking, or the piers can be Operated in a normal 
manner. With the said means inoperative; and, 
finally, to provide a wrench of this character 
which is relatively inexpensive and practicable 
to manufacture, simple and convenient to use, 
and which will give generally efficient and dur 
able service. 
With these and other objects definitely in view, 

this invention resides in certain novel features of 
construction, combination and arrangement of 
parts and portions which will be hereinafter 
described in the specification, particularly 
pointed out in the appended claims, and illus 
trated in the accompanying drawings, wherein: 

Figure 1 is a top plan View of the invention as 
applied to a pair of slip joint pliers in one posi 
tion, One jaw being shown in a second position 
in dash lines, a portion of the other handle being 
broken away and the underlying portions being 
shown in horizontal Section and in plan; 

Figure 2 is a horizontal sectional view on line 
2-2 of Figure 1; 

Figure 3 is a view similar to Figure 1, an en 
portion of said other handle being broken away 
to show underlying mechanism in another posi 
tion and in plan; . 

Figures. 4, 5 and 6 represent clutch plates and 
the pivot pin or cam shaft of the clutch mecha 
nism removed from the pliers; 

Figure. 7 is a top plan View of a modified form 
of the invention, similar to Figure.1; 

Figure 8 is a horizontal sectional view on line 
8-8 of Figure.7; 
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Figure 9 is an enlarged sectional View of a por 

tion of the clutch mechanism in one position, the 
mechanism being shown in another position by 
dash lines; 

Figures 10 and 11 are enlarged sectional views 
of a portion of a modified form of clutch mecha 
nism; 

Figure 12 is a Sectional view of another form 
of this invention applied to a cutting pliers of a 
Simple pivot, non-Self-locking type, a handle lever 
in a Second position being indicated by dash lines; 

Figure 13 is a fragmentary plan view of this 
invention applied to slip joint pliers of the self 
locking type; and 
Figure 14 is a view of this invention similar to 

Figure 13 but with the clutch mechanism on end 
portions of the handles. 

Similar characters of reference relate to similar 
parts throughout the drawings. 

Referring to the drawing, one form of this 
invention is shown in Figures 1, 2 and 3 as applied 
to a pair of slip joint pliers having work-engaging 
jaws 25 and 2 f which are operated by crossed 
handles 22 and 23 pivoted together by the pivot 
pin 2. One of the handles 22 is provided With 
an arcuate Shank 25 extending operatively 
through aperture 26 in the other handle 23, the 
Shank 25 being preferably rectangular in cross 
Section. The handle 23 is also preferably mate 
rially thickened as at 27 between pivot 24 and the 
aperture 26 with a recess 28 formed within said 
thickened portion 27 opening at 29 toward aper 
ture 25 to receive therein end portions 30 and 30' 
of the clutch plates 3 and 32 which abut adja 
cent a fulcrum portion 33 of the cam shaft 34. 
Enclosed transversely within said recess 28 is the 
Squared end portion 35 of said shaft 34 and this 
Squared end portion extends through apertures 
36 in the side walls of said thickened portion 27 
and projects outwardly to be received in match 
ing Squared apertures 37 on the end portions 38 
of lever 39, which lever is suitably secured as by 
Screws 49 to the cam shaft 34, so that said shaft 
may be operated in conjunction with the said 
lever 39. The lever 39 partially encircles the end 
portion of handle 23 to allow the lever to rock 
relative to the handle 23. The said shaft 34 in 
apertures 36 is equally spaced from the plurality 
of pivot holes 4 in handle. 23, as shown by arc 
line É2, the rectangular cross sectional shape of 
the Shank 25 aids in maintaining the clutch 
plates 3 and 32 in operative registration with 
Shank 25 and with the clutch plate 3 abutting 
the cam shaft 34, in the various adjusted posi 
tions of an adjustable or slip joint tool, as shown 
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by dash lines É3. The clutch mechanism con 
SistS of One or more clutch plates, each additional 
plate providing two additional gripping edges, 
but a pair of plates will usually afford all the 
holding agtion necessary. In the form of this 
in Venticin illustrated in Figures 1, 2 and 3, two 
plates 32 and 32 are used. The plate 32 is tapered 
in thickneSS With the thinner portion of the plate 
toward the pivot pin 33 and the inclined planes 
Of the tapered plate meeting at Said pivot 24, this 
CONSt’TCiOn coacting With the CUI’Ved Stank 2 
to perit equalized gripping action by additional 
piateS Wileia Such additional plates are used. in 
other Words, the inclined Surfaces of the plate 32 
aire a Ways disposed trainSWeisely of the shank 25. 
The plate 3: need not be tapered and is reinforced 
against ending with Suitable turned up half 
l'Ouild Side porticnS É adjacent the aperture iš 
of Said piate. Each plate embraces shank 25 
SOil &What coSely, and a congression spring AS 
freely enCircleS the Shak 25 and is interposed 
between the plates and handie 23, which handle 
has an anihtiliar it.trined fiange at the outer end 
of Said aperture 25 to retain the spring in posi 
tion. 
The thrust of the Spring 46 holds the plates 

against the fulcrum portion 33 on the cam shaft 
34 and causes the clutch plates to grip the shank 
25 and to hold and to lock said shank from sliding 
OutWard or a Way from aperture 26 in handle 23, 
thereby locking the handles With the jaws in an 
article-gripping position. The outer end portion 
4 of lever 33 serves as a handle or hand grip 
Opposite the handle 22, and when force is ap 
plied in Ward on Said hand grip, the Spring 48 
Will be of Sufficient strength so that at first the 
lever 39 and handle 23 will move as a single Unit. 
However, as resistance is encountered upon the 
jaWS coining in contact with the Work spring 48 
will then coininence to yield and the lever 39 will 
IOWe relative to the handle 23 pivoting on Shaft 
34, thus turning the shaft 34 clockwise to apply 
force to the clutch plates at the fulcrum portion 
33 of said shaft Sá and likewise at the same in 
stant to cause the clutch plates to grip Shank 25 
and thus to force the abutting clutch plates With 
Shank 25 toward handie 23. i? he force applied 
at the jaws will be multiplied by the ratio of the 
distance from the point of application of preSSure 
on the handle portion of lever 39 to the center of 
pivot shaft, 33 and from the center of Said shaft 
3 g to the outermost portion or fulcrun portion 33 
which abuts the part 3 of the clutch plate 3. 

"The compression spring #3 is interposed piv 
otally between the outer end Á9 of handle 23 and 
the part 5 of bolt 5 carried by the lever 39, and 
this spring operates with a Snap toggle action 
When lever 39 is manually SWung from One posi 
tion to the other as the part 5 paSSes dead cen 
ter either way to hold said lever in Suitable locked 
positions. 
52 allows the adjustment to either a combined 
self-locking and multiplication of leverage type 
or a multiplication of leverage type pliers by re 
leasing the nut on said bolt and sliding it to 
the preferred adjustment in said slot, thereafter 
securing the bolt in the slot by tightening the Said 
nut. Another form of the adjustment mechanism 
is shown in Figure 3 and is adjustable in Sub 
stantially the same manner as is represented in 
Figures, and 2. As shown in Figure 3, the con 
pression spring 53 is interposed pivotally between 
the outer end of the handle 23 and a Suitable pin 
S3 transversely and operatively connected, 
through slot apertures 5, on the sides adjacent 

The boit 5 which is nowable in Slot 
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4. 
the end of lever 33. The pin 55 is operative in the 
slot apertures 5 in the ever 39 by pressure ap 
plied to the head 53 of the pin 55 against the 
thrust of a compression Spring 56 encircling the 
pin 55 between said head and the side of the lever 
39 until detent 59 in pin 55 matches the Smaller 
portion in the slot 59 and allowing sliding adjust 
nent of the pin. This construction allows ad 
justment to release the locked clutch plates with 
the lever 39 when said lever is drawn away or 
OutWard from the handle 22, the pin 55 moving 
to abut against the clutch plate 3 , and as the 
compression Spring 48 is stronger than the spring 
46, the said pin 55 Will automatically tilt or cant 
the plates after said lever swings past dead cen 
ter and Will hold said plates back or a Way from 
the gripping position, thus releasing the locking 
rechanism and holding Said plates in non-grip 
ping position until Suitable pressure is applied 
manually on level 38, to moye the lever toward 
handle 22. This means is also adjustable to hold 
the clutch plates in an unlocked position at all 
times While ever 39 is swung in the furtherest 
position toward handle 22 past the dead center, 
as shown in Figure 1, allowing the pliers to be 
operative in a normal manner, said pin 55 hold 
ing the clutch plates from Shifting relative to the 
handle 23 While shank 25 is Withdrawn out of the 
clutch plates, as during adjustment of a slip joint 
pilier. A Secondaily relea,Sing means is also pro 
vided by suitable extension of said end portion 
of the clutch plate 3, permitting the applica 
tion of manual pressure thereon. 
In the form of the invention ShoWn in Figure, 

the clutch mechanism is mounted on the Outer 
most ends of the pliers handles 60 and 6 with 
one end of the lever 62 piVoted with and suitably 
secured to can shaft 53 operative in the trans 
verse apertures 64 of the outer end 65 of handle 

. The center of the pivot can shaft 63 is equal 
ly Spaced from the pirality of pivot holes 66 in 
the handle 6, as shown by the arc line 67, to 
maintain a single clutch plate 3 in alignment 
With shank 68 which comprises a turned end of 
the handle S5, and in abutment on shaft 63 in 
the various adjustments of this slip joint plier. 
The part 9 of lever 63 partially encircles the por 
tion of the handle 6 approximately at the mid 
dle thereof and said middle part carries, as 
shown in Figure 8, a Spring retained in a bore 

biasing two balls 72 in opposite directions in 
Said bore into frictional engagement with the in 
side walls of the said lever part 69, the two holes 
i3 being slightly Smaller in diameter than the 
balls 2, to hold the lever 62 from Swinging move 
ment until pressure is applied to said ever 62 to 
adjust said lever from one adjustment to the 
other and to turn the shaft 63, as shown in Fig 
ure 9, from one position to the other. The solid 
lines in Figure 9 show the mechanism in a locked 
position and the dotted lines indicate the other 
position after further pressure has been applied 
On the handle 6 and on the lever 62 on handle 
6, the said lever having turned the can shaft 
63 counter-clockwise and forced the abutting 
clutch plate a Way from said can shaft and to 
Ward the compression Spring A. The gripped 
Shank 68 has also been pushed further into the 
aperture is in the handle 6 and the handles 
have been Subjected to a flexing and the bite upon 
a gripped object by the jaWS Will be still further 
increased. When the thickness of the clutch 
plate must, for purposes of strength, be made 
relatively great as when great loads are to be 
Supported, the slope of the contact line must 
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not be so steep that the clutch plate will not grip 
at all. In order to keep the contact line 7 at a 
Small angle for maximum gripping in the locked 
position and more friction-free movement of the 
plate on the shank in the released position for 
all thicknesses and strengths of clutch plate, there 
may be employed one of the modifications shown 
in Figures 10 and 11. In the form shown in Fig 
ure 10, the sides 73 of the aperture in the clutch 
plate taper from one end to the other. Therefore, 
the line of contact lies on one face of the 
clutch plate and is very nearly normal to shank 
25. In the modification Shown in Figure 11, the 
sides 79 in the aperture of the clutch plate slant 
Similarly to allow friction-free Operation of the 
clutch mechanism in the non-locking position 
and the clutch plate releases easily when it is 
tilted back against the spring A, while still pro 
viding for better grip in the gripping position. 
The form shown in Figure 12 is similar to that 

of Figures 1, 2 and 3 except that the invention is 
here applied to cutting pliers with a simple pivot 
79 and less multiplication of leverage, as the dis 
tance between the center of the pivot 8 and a 
pin 8 carried by the lever 88 against the clutch 
plate 87 is greater than in the other forms. The 
pliers can be operated in the usual manner With 
the clutch plate free in a non-gripping position, as 
indicated by the solid lines, and the dotted lines 
82 indicate the position of the parts When pres 
sure has been applied. In Figures 13 and 14 there 
is shown a simpler form similar to Figure 1 and 
Figure 7, but in the self-locking type only. The 
arc line 83 in Figure 13 shows the concentric posi 
tion of the fulcrum point of the clutch plate 88 
in a loop part 84 and with relation to a plurality 
of pivot holes in a slip joint pliers. There is here 
illustrated a suitable extending lever portion 85 
on the clutch plate 88 by which the clutch may 
readily be released from a locking position and a 
looped guard 89 for the lever 85 is carried by the 
handle 90. Figure 14 illustrates how structure 
similar to that shown in Figure 13 may be applied 
to the ends of the handles. The shank 9 in Fig 
ure 13 is incorporated, as at 92, with the handle 
93, while the clutch plate 94 is carried by the 
handle 95 in a manner similar to that described in 
connection with Figure 7. 
My invention is not limited to the exact forms 

of shank and clutch plates shown and described 
nor to the shapes and proportions thereof illus 
trated, since these will vary with the Work to be 
performed, the kind of material employed in the 
shank and clutch plates, and the diameter of the 
shank. 
The operation of this invention will be clearly 

understood from a consideration of the above de 
scription of the mechanical details thereof, al 
though the operation differs somewhat in the dif 
ferent forms illustrated. Closing of the handles 
so that the jaws 20 and 2 grip a Work piece is 
followed by pivotal movement of the lever 39 
from the position shown in Figure 3 to the posi 
tion shown in Figure 1 in full lines. This lever 
movement rotates the cam shaft 34 shifting the 
clutch plates so as to carry the shank 25 gripped 
thereby as to the right in the Figures 1, 2 and 5. 
The spring 48 has a snap action to lock the lever 
in this position. When it is desired to release the 
grip of the pliers, the lever is Snapped back into 
the position shown in Figure 3 and the pin ?5 
shifts the clutch plates into a position allowing 
the clutch plates to slide freely on the shank 25. 
In the construction shown in Figure 7, the lever 

62 pivots about camshaft 63, the handles 68 and 
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6 are locked by the action of the spring biased 
clutch plate 3', and further tightening is ac 
complished by the lever 62 and the pivot cam 
shaft 63 which is moved by the lever 62. The 
lever 62 is releasably held by the action of the 
elements numbered 79-73. 
In the embodiment shown in Figure 12 the 

initial closing of the handles is followed by a 
movement of the lever 886 about its pivotal con 
nection 80 on one of the handles. This lever 85 
carries the pin 8 against a latch plate 87, which 
is already in gripping position, causing a further 
closing of the handles. In this embodiment the 
lever 88 is spring biased into released position and 
a pin, not numbered in Figure 12, engages the 
latch plate and tilts the same out of gripping po 
sition. When the lever is moved to said released 
position. The tool shown in Figure 12 may be 
considered as designed for providing augmented 
gripping action but without special means for 
locking the handles. The devices shown in Fig 
ures i3 and 14, on the other hand, show means 
for locking and unlocking the handles without 
means for augmenting the gripping action. The 
springs arranged coaxially of the shanks 9 and 
92 urge the clutch plates 88 and 9 into gripping 
position and the clutch plates have handle por 
tions which facilitate the shifting of the clutch 
plates into released position. 

Having described the invention, what is claimed 
as new is: 

1. A tool comprising a pair of jaws carried by 
a pair of crossed pivoted handles, one handle 
having an aperture, an arcuate shank carried 
by the other handle and inserted through said 
aperture, a clutch plate having an aperture re 
ceiving said shank, a Spring encircling said shank 
and urging said clutch plate into gripping en 
gagement on said shank, said one handle hav 
ing a lever and a shaft pivotally Securing the 
lever on said one handle, said shaft having a 
can which engages said clutch plate to shift 
the clutch plate while the clutch plate is in 
Shank-gripping position, whereby the clutch plate 
and Shank and said other handle may be forced 
to move towards Said one handle. 

2. A tool comprising a pair of jaws carried by 
a pair of crossed pivoted handles, one handle 
having an aperture, an arcuate shank carried by 
the other handle and inserted through said ap 
erture, a clutch plate having an aperture re 
ceiving said shank, a spring encircling Said 
Shank and urging said clutch plate into grip 
ping engagement on said shank, said one handle 
carrying a shaft which engages said clutch plate 
while the clutch plate is in shank-gripping posi 
tion, Said shaft having a cam face, and said one 
handle having a lever pivoted thereon and rig 
idly Secured to Said shaft to control the dis 
position of said cam face relative to said clutch 
plate and When shifted in One direction to force 
Said clutch plate, shank and said other handle 
toward Said One hande. 

3. A tool comprising a pair of jaws carried by 
a pair of crossed pivoted handles, one handle 
having an aperture, an arcuate shank carried by 
the other handle and inserted through Said aper 
ture, a clutch plate having an aperture receiv 
ing said shank, a spring encircling said shank 
and urging Said clutch plate into gripping en 
gagement on said shank, said one handle having 
a transverse shaft mounted thereon which en 
gages Said clutch plate while the clutch plate is 
in Shank-gripping position, said shaft having a 
cam face and said one handle having a lever 
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pivoted thereon and rigidly secured to said shaft 
to control the disposition of said cam face rela 
tive to Said clutch plate and when shifted in One 
direction to force said clutch plate, shank and 
said other handle toward said one handle, and 
In eans for Selectively and releasably Securing Said 
lever in either a position for locking or a posi 
tion for unlocking said handles. 

4. A tool comprising a pair of jaws carried by 
a pair of crossed pivoted handles, one handle 
having, an aperture, an arcuate Shank carried by 
the other handle and inserted through Said aper 
ture, a clutch plate having an aperture receiv 
ing Said Shank, a spring encircling said Shank and 
urging said plate into gripping engagement on 
Said Shank, said one handle having a trans 
verse shaft mounted thereon which engages said 
clutch plate while the clutch plate is in shalk 
gripping position, said shaft having a cam face 
and said one handle having a lever pivoted there 
On and rigidly secured to said shaft to control the 
disposition of Said can face relative to said clutch 
plate and When shifted in one direction to force 
said clutch plate, shank and said other handle 
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toward said one handle, means for selectively 
and releasably Securing said lever in either a 
position for locking or a position for unlocking 
Said handles, and a pin carried by said lever 
on the side of said shank remote from said shaft 
to engage and to release Said clutch plate from 
gripping position on the Shank when the lever is 
noved to a released position. 
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