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It (Claims. (Qt. ‘72—-ditl) 

This invention relates to compression tools used to 
squeeze compression ?ttings onto electric line conductors 
and wires. To simplify the following disclosure, the de 
scription will be limited to one example of compression 
?tting which is a cylindrical ductile metal sleeve dimen 
sioned to slidably receive the ends of either stranded or 
solid conductors inserted from its opposite ends for a sub 
stantial distance. When such a ?tting is subsequently 
compressed circumterentially at a plurality of spaced lo 
cations along the length of the ?tting by a tool applied to 
the exterior of the ?tting, the sleeve grips the exterior of 
each line conducor inserted therein thereby forming a 
mechanical and electrical splice. 
The tool used for compressing the sleeve, especially on 

the smaller sizes of ?ttings, is one with pivoted jaws that 
operate in a scissor-like fashion. These jaws are operated 
by long handles of wood or other insulating materials. 
Usually the actuating connection between the handles and 
the pivoted jaws resemble that of a bolt cutter. Such an 
actuating mechanism gives the necessary high mechanical 
advantage to produce huge forces between the jaws by 
manually operating the handles. Each jaw carries a gen 
erally semi-circular half die piece about one-half inch 
wide, and, when the die pieces are brought together on the 
fitting by the scissoring action of the jaws, the portion of 
‘the ?tting within the dies is compressed by the huge force 
of the jaws thereby ‘forming an indentation around the 
?tting. This indentation is interrupted at diametrically 
opposite points by protruding metal ?ns coincidental with 
the locations where the die pieces meet on diametrically 
opposite sides of the ?tting. One of the objections to this 
form of tool is that when a plurality of indentations are 
made along a sleeve, there is a noticeable axial curvature 
imparted to the sleeve along itsaxis. This effect be 
comes more pronounced the longer the sleeve. It has also 
been discovered that straightening the sleeve subsequent 
to compression to correct or eliminate the curvature has 
a tendency to loosen the grip of the sleeve on the line con— 
ductor sometimes along one side so that moisture can 
enter and corrosion impair the ef?ciency of the joint elec 
trically. It has also been discovered that by reversing the 
position of the handles of the tool from one side to the 
other side of the sleeve alternately for each application of 
the tool, it is possible to eliminate the axial distortion 
produced to a large degree. This, however, cannot be 
done in every application because the lineman cannot 
apply the tool in this manner from his position on the pole. 

It is one of, the objects of this invention to provide a 
set of die pieces for compression tools. used on compres 
sion ?ttings which will eliminate axial distortion of the 
?tting when the tool is applied to compress the ?tting at 
spaced locations therealong. 

It is still another object of this invention to provide a 
st of die pieces for a jaw type compression tool which 

will equalize the axial extrusion of the metal of the com 
pression ?tting circumferentially of the ?tting to eliminate 
residual axial distortion. 

Further objects and advantages of this invention will 
appear from the following description which is in such 
full, clear and exact terms as will enable any one skilled in 
the art to make and use the invention when taken with the 
accompanying drawings forming a part thereof and in 
which: 
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FIG. 1 is a schematic illustration of a compression tool 

of the pivoted jaw type with die pieces constructed accord 
ing to this invention; 
FIG. 2 represents a line conductor splice formed by a 

compression tool shown in PEG. 1 ; 
FIG. 3 is a schematic illustration of die action in this 

pivoted jaw type of tool with the dies which are of shape 
similar to that of the compression ?tting; 
FIG. 4 is a schematic illustration of die action in a piv 

oted jaw type of tool with dies which are of shape asimilar 
to that of the compression ?tting; 

FIG. 5 is a schematic illustration of dies, such as shown 
in FIG. 4-, modi?ed slightly to produce a polygonal inden 
tation. . 

Turning now to FIG. 1, therein is illustrated a typical 
form of jaw type compression tool. In this tool, handles 
l and 2 are pivoted together at the pin 3 and are provided 
with the stops 4 and 5 to limit movement of the handles 
toward one another. Handle 1 carries a pin 7 upon which 
is pivoted the end of the jaw 8. Likewise, handle 2 carries 
a pin 9 upon which the inner end of the jaw 19 is pivoted. 
law 8 is hinged on the pin it to a link 12. law it} is 
hinged by pin 13 on the opposite end of the link 12. The 
active face M of jaw 8 and the similar face .16 on jaw 10 
are provided with aligned sockets 18 and 2.0 for receiving 
a pair of die pieces. A similar pair of sockets 22 and 24 
may also be provided for smaller die pieces. 
The handles 1 and 2 are shown separated opening the 

jaws i5 and it}. During operation of the handles toward 
one another to close the jaws 8 and iii, the pivot point 3 
moves upwardly toward the jaws thereby producing a 
toggle-like action to clamp the jaws together. The maxi 
mum force exerted, of course, will occur as the pivot point 
3 approaches the line of centers of the pivot points 7 and ? 
because of its toggle action, and the structure is usually 
arranged so that this occurs just as the stops It and 5 
close. The toggle action of the handles 1 and 2 pro 
duces a huge force tending to clamp the jaws together on 
the opposite side of their hinge points. Thus when suit 
able dies are inserted in the sockets 18 and 2A? or 22 and 
24, this huge force is available to cause the dies to corn 
press and actually extrude the metal of a connector sleeve 
or ?tting. It will be understood that a die piece, for ex 
ample, is. ?tted into each of the sockets 18, 2d, 22 and 24, 
if desired, with the smaller die pieces in the sockets 22 
and 24 at the tip of the jaws where the force available is 
less. Two die pieces 226 and 228 are schematically illus 
trated in FIG. 1. 

In FIG. 3 the full lines indicate the symmetrical type 
of die in a position when fully closed. The dotted lines 
indicate the position of the same dies after they have been 
closed to the point where they contact the outside of the 
?tting to be compressed, which is indicated therein as 
3%. The dies 26 and 28 are symmetrical dies in the sense 
that each has a semi-circulator cavity formed by the sur 
face 31 in die piece 26 and 32 in die piece 28. These 
same surfaces are indicated as 31' and 32" in the open 
position of the dies. When the dies are fully closed, it 
will be noted that the surfaces 34 and 35 are slightly 
spaced so as to permit extrusion of the metal between 
them. Similarly the surfaces 36 and 37 diametrically 
opposite the surfaces 34 and 35 are similarly slightly 
spaced for the same purpose. In this view, it will be 
noted that the circular surfaces 31' and 32’ contact the 
outer periphery of the sleeve 31} at a plurality of points 
which have been indicated as 41), 41, 42 and 43. Parallel 
lines interconnect the points Lid and 43 and 41 and 4.2, 
and this forms a good illustration of the difference in 
the amount of metal in the sleeve 30 which projects be 
tween the surfaces 36, 37 and 34, 35. Approximately 
this amount of metal of the sleeve 39 will be extruded 
between the adjacent surfaces with more metal being 
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extruded outwardly between the surfaces 36 and 37 than 
inwardly between the surfaces 34 and 35. The difference 
in the amount of metal extruded in each instance has been 
sectioned and indicated separately as A and B. In the 
closed position of the dies, this same amount of metal 
appears as A’ and B’, and these portions of metal A’ and 
B’ form projecting ?ns protruding outwardly from the 
circumferential indentation formed by the die surfaces 
31 and 32. This will serve to illustrate the fact that more 
extrusion has taken place on the outside of the sleeve 
nearest to the nose of the tool. It has been discovered 
that extrusion is not con?ned in a circumferential direc— 
tion on the sleeve exclusively. What has not been realized 
is that some longitudinal extrusion of this metal occurs, 
and, since there is a difference in the degree of extrusion 
produced in the sleeve outwardly of the jaws, i.e., toward 
the nose, compared with that inwardly of the jaws, i.e., 
toward the hinge, this then is the reason there will exist a 
tendency for axial distortion of the sleeve 33‘. Prefer 
ably, this elfect is due primarily to the fact that, while the 
dies are symmetrical, the movement of the jaws is not 
rectilinear. 
One embodiment of the instant invention, shown in 

FIG. 4, overcomes this di?iculty in a very effective man 
ner. This view is similar to FIG. 3 in that the closed 
position of the dies 126 and 128 is illustrated in full 
lines. The open position of the dies, where they have ?rst 
made contact with the outer surface of the sleeve 130, 
is shown in dotted lines. The same reference characters 
are used in FIG. 4 as in FIG. 3 with 1% added. The 
inner active or working surfaces of each die are illus 
trated as 131 and 132 in the closed position. In the open 
position, the same surfaces are indicated as 131’ and 132’. 
In the latter position, the dies are closed far enough to 
make the ?rst contact with the sleeve 130. It will be 
noted by a comparison that the points 141 and 142 cor 
responding with points 41 and 42 in FIG. 3 have not 
changed relative location. However, there is a distinct 
difference between the location of the points 146, 143 
and the corresponding points 40 and 43 of FIG. 3. The 
contour of the surfaces 131 and 132 is asimilar to a 
circle, and (considered at the time the die faces make 
their initial four-point contact with the exterior circular 
surface of sleeve 30 or 13G) this change in the inner con 
tour of die faces 31 and 32 has brought the axis of the 
circular surface of sleeve 130 closer to points 140‘ and 
143 than the axis of the circular surface of sleeve 30 is 
to points 40 and 413, thus making room in the inward 
(i.e., toward the pivot axis) half of the die cavity for 
the amount of metal which might otherwise be extruded 
between the surfaces 136 and 137. As the dies close, the 
metal in the sleeve 130 is therefore displaced inwardly 
of the jaws before any of the metal is extruded out 
wardly into the ?n 2a’. Similarly, the metal is extruded 
into a ?n into the space 2!)’ between the surfaces 134 and 
135. With this die arrangement, approximately the same 
amount of extruded metal will form 2a’ as at 2b’, and 
approximately the same axial extrusion will take place 
at both places so that there is no axial distortion of the 
sleeve 36*. What has happened is that the amount of 
metal in the ?n 2a’ is approximately the same as the 
amount of metal in the ?n 2b’, and, since the space be 
tween the surfaces 136, 137 and the space between sur 
faces 134, 135 is approximately equal in the closed posi 
tion of the dies, there will take place a longitudinal bal 
anced extrusion at the parting sides of the dies. This 
being the case, the axial distortion in the ?tting or the 
sleeve connector is avoided. A plurality of tool applica 
tions along the ?tting leaves the ?tting axially undistorted 
regardless of the position in which the dies are placed 
upon the ?tting. The ?tting does not take a form of a 
bend when the dies are used, but remains axially undis 
torted after a plurality of applications along the ?tting 
as shown in FIG. 2. Subsequent straightening of the 
?tting is completely unnecessary, since the shape of the 
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cavities within the die can be contoured so as to avoid the 
consequences of non-rectilinear movement of the compres 
sion tool. 
One of the features of these dies is that the active 

surfaces 131 and 132 are contoured to cause the metal 
to flow inwardly rather than outwardly due to the differ 
ence in slope of the curve outwardly of points 141 and 142 
from that adjacent 149 and 143 which wedges the ?tting 
bodily inwardly of the dies instead of outwardly thereof. 
Thus, the working faces of the dies are smoothly curved 
in FIG. 4 in a direction inwardly to cause the metal to 
?ow in this direction. It is also possible, however, to in 
corporate the same features whether the working surfaces 
are smooth or polygonal, and FIG. 5, hereinafter de 
scribed, illustrates one Way in which this may be accom 
plished. 

In FIG. 5, the same portions of the die pieces and the 
die pieces themselves, which correspond with those shown 
in FIG. 4 and also in FIG. 3, are indicated by the same 
reference characters with 2-80 added. In this view, the 
working surfaces of the die pieces are illustrated as 231 
and 232, respectively, in their closed position. In their 
open position where contact is ?rst made with the exterior 
of the ?tting, these same surfaces are indicated as 231’ 
and 232’. The surfaces 231' and 232' make initial con 
tact with the ?tting 230 at the points 246, 243 and the 
points 241, 242. As in the previous modi?cation, the 
working faces of the die pieces, indicated as 231 and 232, 
are shaped so as to cause the metal of the ?tting 230 to 
?ow inwardly of the die instead of outwardly. As the 
dies close to the positions 231 and 232, the metal of the 
?tting is extruded into the portion 31)’ so that the amount 
of metal in the ?n 3a’ is approximately equal to the 
amount of metal in the ?n 31)’. Where the ?ns have 
equal amounts of metal, or substantially so, the amount of 
longitudinal extrusion lengthwise of the sleeve 239 on 
either side will be balanced, thereby minimizing axial 
distortion of the ?tting 230. FIGS. 4 and 5, therefore, 
iilustrate two forms of the invention, and the position of 
the die pieces, when opened and closed, represent their 
approximate relative positions when installed within the 
sockets provided in the jaws 8 and 10 of the tool. The 
operation of the die pieces is substantially identical, and 
this description will be limited to the action of the die 
pieces 226 and 228 when installed within the sockets pro 
vided in the jaws 8 and 19 of the tool. To use the die 
pieces shown, it is ?rst necessary to install the die piece 
226 of one size in the socket 18 of the jaw 8, and the 
die piece 228 in the socket 26 of the jaw 10. The two 
die pieces will be matched to accommodate a single size 
of ?tting. The die pieces may have suitable catches or 
locking means to hold them securely within the sockets 
of the jaws 8 and 16, respectively. Only die pieces of the 
proper indicated size can be used on a ?tting of certain 
exterior dimension. With the ?tting placed upon the ends 
of the line conductor and the tool ready for use with the 
die pieces installed, the lineman then opens the jaws of 
the tools by spreading the handles 1 and 2, places the 
die pieces in the jaws over the sleeve or ?tting and moves 
the handles 1 and 2 toward one another thereby closing 
the jaws. The ?rst contact made between the ?tting and 
the jaws is indicated in both FIGS. 4 and 5 by the position 
of the active surfaces of the die pieces 131', 132’, 231’ 
and 232’. Further movement of the handles 1 and 2 
toward one another produces the extrusion of the metal 
of the ?tting in a direction inwardly of the jaws. This is 
caused by the contour of the active faces of the die pieces 
adjacent points Mil-142 and 241-242, which produce a 
?ow of metal inwardly of the jaws of the tool by a wedg 
ing action due to their relative slope with respect to the 
slope of opposing faces 14644-3 and 240-243. The line 
man thcn continues the squeezing action by moving the 
handles 1 and 2 until stops 4 and 5 come together. Dur 
ing the ?nal movement of the jaws in compression on the 
?tting, the ?ns 3a’ and 3b’ are formed by the fact that 



3,181,341 
5 

the surplus metal is squeezed outwardly between the sur 
faces 236 and 237 and 234 and 235. The handles 1 and 
2 are then parted and the jaws removed from the ?tting. 
As will be seen from FIG. 2, this series of operations is 
repeated along the length of the ?tting 230 with each 
operation leaving a circumferential indentation in the 
surface of the ?tting. When the operation is complete, 
the line conductor is ?rmly secured in place within the 
?tting, but it remains axially undistorted throughout its 
length. Whereas with the symmetrical dies, the ?tting 
has taken on a de?nite axial bend, the use of the dies 
which are asimilar to the ?tting (e.g., acircular when, 
as in these embodiments, the uncompressed ?tting is 
circular) has not effected any axial distortion whatso 
ever. No subsequent straightening of the ?tting is re 
quired, and, consequently, the grip of the ?tting around 
the line conductor is uniform circumferentially of the 
line conductor. 

Changes in and modi?cations of the construction de 
scribed may be made without departing from the spirit 
of our invention or sacri?cing its advantages. 
Having thus described the invention, what is claimed 

and desired to be secured by Letters Patent is: 
1. A compression tool for securing a tubular compres 

sion ?tting on a line conductor or wire comprising a pair 
of pivoted jaws, manually operated means for moving 
said jaws together and for multiplying the manual force 
applied to move said jaws, a pair of die pieces mounted 
one in each of said jaws, cooperating mating faces on said 
die pieces for engagement with opposite sides of said 
compression ?tting and dimensioned to form a circum 
ferential indentation in said tubular ?tting when said 
jaws are brought together, said die pieces having active 
faces forming opposite cavities which are symmetrical 
with respect to a plane equally spaced from said faces 
and extending between said jaws inwardly toward the 
pivoted ends of said jaws, said jaws when mated forming 
a single die cavity which is asimilar in shape with re 
spect to the original cross-sectional shape of said ?tting, 
in that opposite relatively convergent faces inwardly of 
said jaws within said cavity have portions of less slope 
with respect to said plane than the slope of adjacent sur 
faces on the original cross sectional shape of said ?tting 
and the slope of corresponding die portions on opposite 
relatively convergent faces outwardly of ‘said jaws to 
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provide for initial ?ow of the extruded metal of said 
?tting inwardly toward the pivoted ends of said jaws as 
said jaws close, and then a substantially equal ?ow of 
metal inwardly and outwardly of said jaws as said die 
pieces ?ll, and opposite cavities between said die pieces 
into which the metal can ?ow from within said die pieces 
in like amounts to equalize the strain lengthwise of said 
?tting and minimize distortion of said ?tting in this di 
rection. 

2. The combination as de?ned in claim 1 in which 
the active faces of said die pieces are smoothly curved 
between said cavities. 

3. The combination as de?ned in claim 1 in which 
said active faces of said die pieces have a plurality of 
straight sides. 

4. A compression tool for securing a tubular compres 
sion ?tting on a line conductor or wire comprising, a 
pair of jaws pivoted for relative movement, manually 
operated means for moving said jaws together and for 
multiplying the manual force applied to move said jaws, 
a pair of die pieces mounted one in each of said jaws, co 
operating mating faces on said die pieces for engagement 
with opposite sides of said compression ?tting and di 
mensioned to form a circumferential indentation in said 
tubular ?tting when said jaws are brought together, said 
die pieces having active faces forming opposite cavities 
which are symmetrical with respect to each other but 
asymmetrical within themselves in that the active faces of 
the respective cavity halves nearer the jaw pivot converge 
together more pointedly in the direction toward said 
pivot than the active faces of the halves thereof remote 
from said pivot converge together in the direction away 
from said axis. 
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