Jan. 23, 1951

2,539,294

W. A. BARNES

TOOL

2 Sheets—Sheet 1

Filed May 21, 1945

\\\\\

\\\\\
////z\
\\\

\

A lgw

INVENTOR.

S‘ig/. 2
tliann
O Moedeig oy el

o~ o«
= =
~
w m ) L2}
{ —
I LAY IIl.wll. IIIIIIIIIII
o A A R S S L S
s s i et sl B R
] i e it i st Skt SRR
/_ 1 ...“ i |'l-llhvlll—.l"||||h|||ll||r|l.L
P — S o
o
< S .
S .
< o Q
@6 = v o® n X o % : pnemmpmmEEEEE S
& J - e
O« A xFo——HT 7 B
// 4 - = - -
Nb] <{. { N / 1) o el
1 R NN \“““\\\ N
4 ST Yl RS A
Cnee S35 ‘
/ B \ .
~ N7
@ - s %
» o %
-
/ 7 ey
i 4 i <]
—-— / . -
g ~_ 1l
= ?‘ .\\\‘\\\\\\\\\\\ e {
¢ P~ \ 4 T
N0 W0 © J lllllllllllllllllllll
N oedon o 1 ¢ o ==
o~ N0 o~




2,539,294

Jan. 23, 1951 W. A. BARNES
TOOL

2 Sheets-Sheet 2

Filed May 21, 1945

INVENTOR.

By %—o&um\ A.GM

Fig. 5 %\mnﬂ.@vma |2
7 ‘ g




Patented Jan. 23, 1951

2,339,294

- UNITED STATES PATENT OFFICE

2:539,294
‘TOOL

William A, Barnes,: Uﬁca, N.X., assignor to Utlca
Drop Forge & Tool - Corporatlon, a corporation

of New York

Application May -21_; 1945, Serial No. 595,009
(CL .30—252)

3 Claims.
. 1

- ‘My invention rélates in general ‘to hand oper-
ated tools and more particularly to hand opsrated
tools ‘having & mechanism for producing a rela-
tively large working force for a relatively :small
amount of pressure applied to the handles of the
tools.

An object -of my ‘invention ‘is :the provision in

a“hand-operated tool of a mechanism for produc-
ing :a relatively large working force for a rela-
tively small amount of pressure -applied to the
Jhandles of ‘the tool.
* _Angther -object -of my invention is ‘the ‘pro~
wvision in a hand operated ‘tool of a lever mecha~
nism ~which produces a large mechanical -ad~
vantage for applying a relatively large working
force to the jaws of the tool.

Another object of my invention is the provision
of ‘mounting the lever mechanism substantially
within the handles-of the tool whereby -externally
projecting parts are eliminated.

JAnother -object -of my -invention is .the pro-
vision of employing the shanks of one :0f the
jaws of the tool as a reaction element against
which the lever mechanism operates for apply-
ing a working force to the other jaw of the. tool.

Other objects and a fuller understanding .of
my invention may be had by referring to the fol-~
lowing description and claims, taken in con-
junction with the accompanying -drawing, .in
which:

PFigure 1 is a side elevational view -of ‘a hand
tool embodying ‘the features of my invention;

-~ Figure 2 is an end-view of ‘the ‘tool shown in
Figure 1;

* Figure 3 is a cross-sectional view taken -along
the line 3—3 of Figure 1;

Figure 4 ‘is a diagrammatic view ‘illustrating
my hand tool with the handles shown in the open
position; '

" “Figure 5 is a modified form of a-tool having the
lever mechanism applied to but one side of the
tool; and

Pigure 6 is a diagrammatic view -of Figure 5
showing the handles in their open position.

‘With particular reference to Figure 1 -of the
drawing, my hand operated -tool comprises two
Jaws 10 and {1 adapted to he operated by ‘handles
22 and.23. The jaws, as illustrated, -are -pro-
vided respectively with recesses 12 -and 13 having
cutting edges adapted to cut cable or any other
glement of like nature. It is to be clearly under-
stood that fhe jaws of my hand operated tool
may be of any particular type and-arenot limited
tothe type shown which may beused for cutting
4 cable or other like element. “The jaws I8 and
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3 10 by means of pivol means 28.

2

{1 ‘have shanks 15 and {§ respectively, and are
pivotally connected together in a cross-pivotal
relationship by means of a main pivotal con-
nection 4. The shanks and the jaws are of one
integral-piece whereby when the shanks are oper-
ated the jaws -are likewise -operated. The jaw
10 and its respective integrally connected shank
is substantially similar to the jaw {1 and its in-
tegrally connected shank. Asillustrated, the jaw

; 19 :and its respective shank is provided with a

side portion 1T and the jaw [d with its respective
shank is provided with a side .portion 8. ‘The
handle 22 has its pivotally mounted end 24 pivot-~
ally .connected to the side portion 47:of the jaw
Similarly, the
handle 23 has its pivotally mounted-end 25 pivot-
ally connecfed to the side portion .18 .of the jaw
11 by means of pivot means 21. Accordingly, the
two handles 22 and 23 are connected respectively
to the jaws 10 and fi. The lower end of the
shank £5 is connected to the handle 28 by means
of a link 29. The lower end of the link 29 is con~
nected to the lower end of the shank I5 by means
of a pivot 3! and the upper end of fhe link .28 is

- connected to the handle 23 by means of g pivot

33. Similarly, the lower end of the shank i85 is
connected to the handle 22 by means of a link
28. The lower end of the link 28 is connected
to the lower end of the shank 16 by mesans of a
pivot 88 and the upper end of the link 28 is con-
nected to the handle 22 by means of a pivot 32.
The pivot pins 28 and 32 are reinforced by re-
inforcement links 34 mounted within the handle
22, Similarly, the pivot means 27 and 33 are re-
inforced by reinforcement links 34 mounted with-
in the handle 23.

When the handle 22, for example, is moved in-
wardly the pivot means 32 moves fowards a
straight line drawn between the pivol means 2§
and 38. Therefore, a large force is exerted at the
pivot means 25 in the direction .of the illustrated
arrow. A force in the direction ¢f the illustrated
arrow rotates the.cutting jaw in a counter-clock- -
wise direction about the main pivotal connec-
tion {4. Similarly, when the handle 23 is moved
inwardly the pivot means 23 approaches 2
straight line drawn between the Jpivot means 2T
and 31.. A Jarge foree:is therefore exerted upon
the :pivot means 27 for rotating the cutling jaw
11 ina clockwise direction about the main pivotal
connection 4. The closer the pivol imeans 32
and 38, respectively, approach a straight line
drawn ‘between ‘the pivet means 2§ and 30, and
the. pivot means 27 and 3, the greater the

‘mechanical advantage of the linkage mechanism;
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Accordingly, the lever mechanism. produces: a
relatively large working force on the jaws for a
relatively small amount of pressure applied to
the handles. The shanks of the jaws are em-
ployed as reaction elements against which the
lever mechanisms respectively exert forces for
rotating the jaws. The Figure 4 illustrates di-
agrammatically the position of the linkage mech-
anism when the handles are spread apart. The
distance between the pivot means 22 and the
pivot means 26 is less than the distance between
the pivot means 39 and 258. Similarly, the dis-
tance between the pivot means 33 and. 27 is less
than the distance between the pivot means 31
and 27.

In Figures b and 6 I show a modified form of
my tool in that the lever mechanism is applied
to but one side of the tool.. In this embodiment
of the invention a handle 36 is connected in-
tegrally with the shank i§ and the jaw {l. As
the handles 23 and 36 are moved relative to each
other, the lever mechanism produces a mechan-
ical advantage for moving the jaws relative to
each other whereby a strong working force may

be applied to the jaws for a relatively small pres- 2

sure applied to the handles 23 and 38. The Fig-
ure 6 shows diagrammatically the position of the
linkage mechanism when the handles are spread
to their open position.

In my invention, it is to be noted that the
shank which is attached to one of the jaws is
employed ‘as a reaction element against which
the lever mechanism exerts a force for rotating
the other jaw. It is furthermore observed that
the linkage mechanism is disposed within the
handles which are channel shaped with the re-
sult that there are no externally projecting parts
which interfere with the ease of handling the
tool.

Although I have described my invention with
a certain degree of particularity, it is understood
that the present disclosure has been made only by
way of example and that numerous changes in
the details of construction and the combination
and arrangement of parts may be restorted to
without departing from the spirit and the scope
of the invention as hereinafter claimed.

‘What is claimed is:

1. A tool comprising first and second working
jaws having first and second shanks integrally
connected respectively thereto, main pivotal con-~
nection means for pivotally connecting said jaws
with said shanks in cross-pivotal relation with
respect to each other, a first handle adapted to
pivot said first shank and jaw about said main
pivotal connection means, said first jaw having a
side portion provided with a pivot opening, a sec-
ond handle comprising & channel member and
having a pivotally mounted end, said channel
member having side walls adapted to straddle
said side portion of the first jaw, actuating pivotal
connection means mounted in said side walls and
extending through said first pivot opening for
connecting the pivotally mounted end of the sec-
ond handle to the side portion of the said first
jaw at a pivot point spaced from said main pivotal
connection means, link means having a first end
provided with a first pivot hole and disposed with-
in the channel member of said second handle,
" said link means having a second end adapted to
be pivotally connected to the end of the second
shank, first pivot means mounted in said side
walls and extending through said first pivot hole
for connecting the first end of said link means to
said ‘second handle, and second pivot means for
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connecting the second end of said link means to
the end of the second shank, a line extending
from the actuating pivotal connection means to
the first pivot means and a line from the first
pivot means to the second pivot means defining
an included obtuse angle at all positions of said
second handle means.

9. A tool comprising first and second working
jaws having first and second shanks integrally
connected respectively thereto, main pivotal con-
nection means for pivotally connecting said jaws
with said shanks in cross-pivotal relation with
respect to each other, a first handle adapted to
pivot said first shank and jaw about said main
pivotal connection means, said first jaw having
a side portion provided with a pivot opening, a
second handle comprising a channel member and
having a pivotally mounted end, said channel
member having side walls adapted to straddle
said side portion of the first jaw, actuating piv-
otal connection means mounted in said side walls
and extending through said first pivot opening
for connecting the pivotally mounted end of the
second handle to the side portion of the said first
jaw at a pivot point spaced from said main piv-
otal connection means, link means having a first
end provided with a first pivot hole-and disposed
within the channel member of said second han-
dle, said link means having a second end adapted
to be pivotally connected to the end of the second
shank, first pivot means mounted in said side
walls and extending through said first pivot hole
for connecting the first end of said link means to
said second handle, second pivot means for con-
necting the second end of said link means to the
end of the second shank, a line extending from
the actuating pivotal connection means to the
first pivot means and a line from the first pivot
means to the second pivot means defining an in-
cluded obtuse angle at all positions of said second
handle means, and a reinforcing member in said
channel for mechanically interconnecting the
actuating pivotal connection means and the first
pivot means.

3. A tool comprising a pair of working jaws
having first and second shanks respectively, main
pivotal connection means for pivotally connecting
said jaws with said shanks in cross-pivotal rela-
tion with respect to each other, said first jaw
having a side portion provided with a first pivot
opening, said second jaw having a side portion
provided with a second pivot opening, a first han-
dle comprising a channel member and having a
pivotally mounted end, a second handle compris-
ing a channel member having a pivotally mounted
end, said channel members each having side walls
adapted to respectively straddle the said side por-
tions of the first and second jaw members, re-
spectively, first actuating pivotal connection
means mounted in said side walls of said first
handle and extending through said first pivot
opening for connecting the pivotally mounted end
of the first handle to the side portion of the first
jaw at a pivot point spaced from said main piv-
otal connection means, second actuating pivotal

connection means mounted in the side walls of

the second handle and extending through the
second pivot opening for connecting the pivotally
mounted end of the second handle to the side por-
tion of the second jaw, first link means having
a first end provided with a first pivot hole and
disposed within the channel member of the first
handle, said first link means having a second
end adapted to be pivotally connected to the end
of the second .shank, first pivot means mounted
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in the side walls of the first handle and extend-
ing through said first pivot hole for connecting
the first end of the first link means to said first
handle, second pivot means for connecting the
second end of the first link means to the end of
the second shank, a line extending from the first
actuating pivotal connection means to the first
pivot means and a line from the first pivot means
to the second pivot means defining an included
obtuse angle at all positions of said first handle
means, second link means having a first end pro-
vided with a third pivot hole and disposed within
the channel member of the second handle, said
second link means having a second end adapted
to be pivotally connected to the end of the first
shank, third pivot means mounted in the side
walls of the second handle and extending through
the third pivot hole for connecting the first end
of the second link means to said handle, and
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fourth pivot means for connecting the second
end of the second link means to the end of the
first shank, a line extending from the second ac-
tuating pivotal connection means to the third
pivot means and a line from the third pivot means
to the fourth pivot means defining an included
obtuse angle at all positions of said second han-
dle means.
WILLIAM A. BARNES.
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