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Tacias Iy. PGaiei, Concord, Mass, assig or to H. K. 
Porter, inc., SOEnervie, Mass., a corporation of Masr 
Sachseits 

Fied Saga. 3, 1962, Ser. INo. 164,062 
6 Caigns. (C. 36-193) 

This invention relates to tools of the multiple or com 
pound lever type in which jaws which operate on the 
work are pressed against it through the operation of a 
toggle moving towards the straightened position, and the 
object is to provide an improved construction which per 
mits the relative positions of the pivotal centers to be ad 
justed as necessary to control the action. 

Multiple lever tools of the type disclosed in the patents 
to Lindsay 146,829 and 147,850 in which the jaws are 
actuated by a toggle are well known and the tool herein 
illustrated and described is of that general type. Hereto 
fore various constructions have been provided for ad 
justing the relative positions of the pivotal centers of 
the toggle, and recently the patent to Klein, 2,910,900, 
has disclosed a construction wherein a massive portion of 
one lever is cleft to provide integral pivot-supporting parts 
for receiving the centers of a toggle link which parts are 
substantially inflexible under minor bending pressure, yet 
may be deformed without danger of fracture in order to 
adjust the spacing of the pivots, the deformation being 
effected by means of a jackscrew carried by one part and 
bearing on the other and serving to take the thrust of 
heavier working loads. The present invention provides 
means for relatively positioning the projecting pivot-Sup 
porting parts in use and providing for adjustment of their 
relative positions, which means leaves the parts intact, 
avoids the presence of a laterally projecting screw which 
may be fouled in use, and generally provides a reater and 
more compact structure, simple to manufacture and of 
superior strength. 
The invention will be well understood by reference to 

the following description of the embodiment thereof shown 
by way of example in the accompanying drawings, where 

FiG. 1 is a front view of an adjustable, hand-driven, 
toggie-operated tool of the kind commonly called a “boit 
clipper' constructed in accordance with the invention, 
the parts being in closed position; 

FIG. 2 is a front view of the forward end portion of 
the left-hand operating lever of the tool on a larger 
scale; 

FIG. 3 is a central vertical section through the expand 
ing and supporting block of FIG. 2 on an enlarged scale, 
with parts broken away; 

FIG. 4 is a section on lines 4-4 of FIG. 3; 
FIGS. 5 and 6 are views similar to FIG. 2 but showing 

different structural embodiments; and 
FIG. 7 is a section on line 7-7 of FIG. I. 
in the following description the words “right' and left” 

have been used with reference to the drawings and the 
words "forward' and “rearward' are used from the point 
of view of a user grasping the tool at the lower end view 
ing FiG. 1 and holding it extended away from his body, 
“forward' being toward the jaw-carrying end at the upper 
portion of FIG. 1 and “rearward' in the direction of the 
handle extremities at the bottom of FIG. 1. The words 
are of course relative for convenience of description and 
have no inherent significance. 

Referring now to the drawings, the tool shown com 
prises a pair of head levers 3 and i4 which are pivoted 
together and herein, since the levers do not cross, they 
are pivoted at intermediate points of their length on 
plates 15. The forward portions are jaws 20 and 21, 
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which as shown have opposed edges of the nipper type 
which moving toward one another first indent the work 
and, as their motion together proceeds, sever it and the 
rearwardly extending portions 22 and 23 are tails which 
When forced apart cause the jaws to move together and 
operate on the work. The actuating evers A and 52. 
which move the jaw tails are, mechanically speaking, bent 
levers herein illustrated as having a compound construc 
tion not necessary to describe and not essential to the 
invention, and these levers have at their forward ex 
tremities knuckle portions 33 and 34 (see FIG. 7) receiv 
ing a central pivot 49 joining them together and, respec 
tively at points closely adjacent to this pivotal point 40, 
knuckles 32 and 35 (see FIG. 7) which are joined to 
knuckles 22 and 23 on the tails of the head levers by 
pivot pins to provide relatively short arms organized as a 
toggle of which the centers are 4, 4 and 42, although in 
the example illustrated the short arm between the centers 
46 and 42 does not physically extend in a straight line 
between them. The actuating levers are extended beyond 
the centers 65 and 42 rearwardly, and herein form long 
actuating handles and 2. 
The tool shown is adapted to be operated by the hands 

of the operator grasping the rearward ends of the levers, 
moving the same together without the intervention of 
mechanical or power-increasing mechanisms or motor 
driven mechanism, the application of which to such actu 
ating arms is however sufficiently obvious. It is not neces 
Sary that both levers move. 

Referring to FIG. 1 it will be seen that if the levers 
and 2 were moved outwardly to the right and left re 
spectively, the center 46 of the toggle would move down 
Wardly drawing together the centers 45 and 42 and open 
ing the jaws 20 and 2 of the tool. In the opposite action 
the toggle is straightened, presses the centers 4 and 42 
apart with great force and exerts correspondingly great 
pressure on the work. in accordance with the inven 
tion the relative position of the three centers 40, 41 and 
42 of the toggle is subject to adjustment and herein 
have shown such adjustment at the left-hand side viewing 
FIG. 1. For this purpose the forward end portion of 
the bent lever at the left including the forward end of 
handle E2 and the knuckles 34 and 35, consists of a mas 
sive body of suitable metal, preferably forged steel, which 
is ductile in the sense that it may be deformed by the 
means to be described without danger of fracture, but 
having such yield strength that in the cross sections in 
volved the parts will be substantially inflexible under 

50 minor bending pressures substantially lower than those 
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exerted by means of the toggle mechanism. The knuckles 
34 and 35 which receive the pivots 40 and 42 are formed 
in this block of metal which as best seen in F.G. 2 is 
cleft rearwardly in a plane extending between those 
knuckles to provide integrally based pivot-supporting parts 
44 and 45 for supporting the pivots at centers 40 and 42 
respectively, the knuckles 34 and 35 being at the outer 
ends thereof. These parts are substantially inflexible for 
instance in the movement clockwise about the center 40 
where the load is merely that involved in opening the 
JaWS. 

Apart from a few details the preceding three para 
graphs Would be equally applicable to the structure dis 
closed in the Klein Patent 2,910,900 aiready referred to 
and intentionally substantially duplicate a portion of the 
specification of that patent. 

Referring now to the left-hand side of FIG. 2, the for 
Ward portions of the internally facing side of the pivot 
Supporting parts 44 and 45 at opposite sides of the cleft 
are provided with rearwardly and inwardly inclined sur 
faces 46, with which cooperate the sides of a rearwardly 
tapered block 48 of generally rectangular cross section, 
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and it will be apparent that if the block 48 is forced rear 
wardly, downwardly in the figure, between the two parts 
44 and 45, it will "wedge” them apart, separating the 
knuckles 34 and 35 and centers 4 and 42. Herein the 
block is traversed (see FIG. 4) by a bolt 50 on which it 
swivels, being retained by the head 54, the thread of 
the bolt entering a thread in the body at the base of the 
cleft. A recess 52 in the head of the bolt has flat sides 
to receive a wrench of the type commonly used for set 
ting up hollow-headed setscrews. Screwing in the bolt 
draws the block downwardly between the converging Sur 
faces 46 and the block when at rest Supports the two parts 
43 and 45 from inward movement toward one another. 
The word "wedge' is put in quotation marks in the 

preceding paragraph. The surfaces 46 may correspond 
to the sides of a triangular prism, but it will be apparent 
that if the pivot supporting parts 44 and 45 are forced 
outwardly they tend to swing about their inner ends and 
the angle between the surfaces 46 will change. If the 
block 48 were siniaiiarly a trangular prism it would en 
gage only at its inner edge as the two pivot supporting 
elements move apart and would act at a point relatively 
far removed from the centers 40 and 42. Therefore, 
preferably the block is shaped as in FiGS. 3 and 4, the 
sides being curved. The side elevation might be charac 
terized as a truncated ogive. if the block 48 moves rear 
wardly the surfaces 46 move along these curved surfaces 
of the block, the line of contact moving rearwardly but 
being maintained throughout the transverse width of the 
block. These sides of the bicck may be relieved cen 
traily as best seen at 55 in FIG. 4, to provide a project 
ing rib at each side so that the bearing of the block on 
each of surfaces 45 is along two narrow Zones at either 
side of the central plane. In effect there are then two 
members acting symmetrically to the central plane for 
supporting and for fiexing the pivot-Supporting parts, 
which members are supported from a central core to 
which the force to move them is applied by means of 
the screw. 

In FIG. 5 the block 48, instead of being swiveled on 
the unthreaded end of a screw bolt, is threaded onto 
one end of a screw 50a, the other end of which screws 
into a threaded opening at the base of the cleft as in the 
construction of FIG. 2. An angular portion 52a is pro 
vided for the application of a turning tool. Since the 
distance which the block 43 moves is short, but the force 
which it must exert to flex parts 44 and 45 is great, this 
compound screw preferably has threads of the same hand, 
but with different numbers of turns per inch, so that turn 
ing of compound screw 5ta in a direction to unscrew 
one end, tends to screw in the other. That is, Sa is 
then a differential screw. The novernet cf the block is 
slow, and a high mechanical advantage is provided to 
permit application of the deforming force to the parts 44 
and 45. 

In the modification shown in FIG. 6 the surfaces 46b 
at the inner face of pivot-supporting parts 44 and 45 
incline rearwardly and outwardly instead of rearwardly 
and inwardly as in the case of the similarly located sur 
faces in FIGS. 2 and 5, and the block 43b is inverted 
relatively to block 43 in those figures, and it acts to force 
apart centers 46 and 42 when it is moved forwardly. 
For this purpose it may be mounted on a screw 50b the 
lower end of which is rotatably stepped in a socket at the 
base of the cleft, and the screw 56b is provided with an 
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enlarged portion 52b to which a turning tool may be ap 
plied. The block is held from turning with the screw 
by means of small plates 56 attached thereto and over 
lying the sides of the parts 44 and 45. The construc 
tion is of particular utility in small tools wherein the 
distance between the centers 48 and 42 is relatively short. 
Where space is ample the other modifications may be 
preferred as the body element would be easier to machine. 

i am aware that the invention may be embodied in 
other specific forms without departing from the spirit 
Ci Cssetia attributes thereof, and therefore desire 
the present enabcdiment to be considered in all respects 
as illustrative and not restrictive, as is in fact clear in 
several matters from the description itself. Reference 
is to be had to the appended claims to indicate those 
principles of the invention exemplified by the particular 
embodinient described and which desire to secure by 
Letters Patent. 

I claim: 
1. In a tool of the multiple lever type comprising: 
(a) a pair of interpivoted head levers having work 
deforming jaws at one side of the pivot and tails on 
the opposite, and means for moving the tails com 
prising two actuating levers pivoted together at their 
forward ends and, adjacent to their common pivot, 
being pivoted respectively to said tails to provide 
short arms extending between the tails as a toggle, 
the actuating levers extending rearwardly from the 
tails to provide actuating arms to which force may be 
applied to operate the toggle, 

(b) and in which tool the forward end portion of at 
east one of the actuating levers is a massive integral 
body of ductile metal in which body the pivots are 
organized, the body being cleft rearwardly in a plane 
extending between said pivots to provide integrally 
based projecting pivot-Supporting parts essentially in 
fiexible as against smail strains, 

(c) the combination with said cleft body of a block 
interposed between the pivot-supporting parts, sides 
of the block and said parts being shaped to provide 
outward lateral pressure on the latter to flex the 
said parts as the block is moved in one direction 
isngthwise between them and a device comprising 
a rotatable screw on the space between said parts 
and extending between said block and the bottom 
of the cleft for adjustably positioning the block. 

2. The combination of claim 1 wherein the sides of 
the block which confront the pivot-supporting parts are 
Curved to permit the lines of contact to move along said 
sides as the said parts are flexed. 

3. The combination of claim 1 wherein the screw is 
swivelled in one of the parts between which it extends 
and is threaded into the other. 

4. The combination of claim 1 wherein the screw is 
compound and has threads engaging the body and block 
respectively. 

5. The combination of claim 1 wherein inward move 
ment of the block forces apart the pivot-supporting parts. 

6. The combination of claim 1 wherein outward move 
frient of the block forces apart the pivot-supporting parts. 
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