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1 Claim. (Cl. 29—155.55) 

The present invention comprises a continuation-in-part 
of my previous application, Serial No. 441,277, ?led July 
6, 1954, now Patent No. 2,965,147, for “Crimping Meth 
ods and Apparatus.” 
The previously ?led application teaches the advisability 

of crimping an electrical connector to a conductor in a 
manner whereby the entire, periphery of the connector 
is deformed in cross section to simulate an isosceles tri 
angle. - 

The present invention contemplates making the crimped 
connection by crimping the connector in two spatially dis 
posed sections. Each of these sections is crimped simul 
taneously with a con?ned type of crimp. 

Other objects and attainments of the present invention 
will become apparent to those skilled in the art upon a 
reading of the following detailed description when taken 
in conjunction with the drawings in which there is shown 
and described an illustrative embodiment of the inven 
tion; it is to be understood, however, that this embodi 
ment is not intended to be exhaustive nor limiting of the 
invention but is given for purposes of illustration in order 
that others skilled in the art may fully understand the 
invention and the principles thereof and the manner of 
applying it in practical use so that they may modify it in 
various forms, each as may be best suited to the condi 
tions of a particular use. 

In the drawings: 
FIGURE 1 is an exploded perspective View of an elec 

trical connector and conductor prior to joining them to 
gether; 
FIGURE 2 is an exploded perspective view similar to 

FIGURE 1 after the connection has been made; 
FIGURE 3 is a cross sectional view taken 

III—III of FIGURE 1; 
FIGURE 4 is a cross sectional view taken 

lV—IV of FIGURE 2; 
FIGURE 5 is a cross sectional view taken 

V—V of FIGURE 4; 
FIGURE 6 is an exploded perspective view of the dies 

used‘in making the connection shown in FIGURE 2; 
and 
FIGURES 7, 8, and 9 are views of the connector and 

dies during the crimping operation. 
As shown in FIGURE 1, an electrical connector, gen 

erally designated 1%, is adapted to be secured to a con 
ductor -12. The connector is comprised of a deformable 
metal ferrule 14, capable of receiving the conductor 12. 
As shown in FIGURE 3, the conductor 12 ?ts into the 
ferrule so that all of the strands of the conductor are con 
tained within the ferrule. (The conductor may be either 
solid or stranded. FIGURES 5 and 7 through 9 show the 
conductor in solid cross section for ease of illustration.) 
When the conductor is positioned centrally of the fer 

rule, crimping dies, as shown in FIGURE 6, are brought 
to bear upon the ferrule until the connector and conductor 
are cold forged into an intimate, metal-to-metal contact, as 
illustrated in FIGURES 4 and 5. 
The dies employed in achieving this invention are 

known as “con?ning” dies, and the crimped connection is 
designated as a “con?ned crimp.” This is due to the 
relationship of parts wherein the entire outer periphery 
of the connector is engaged by the working surface of 
the dies, at least during the ?nal stages of crimping, note 
FIGURE 9. This is in contrast to an “uncon?ned” crimp, 
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e.g. the patent to Carlson, 2,359,083, showing crimping 
dies which merely bear upon opposite surfaces of the 
connector, while the intermediate surfaces of the connec 
tor do not engage the dies. Uncon?ned dies permit the 
connector and conductor to be radially extruded upon 
crimping. However when a connector is crimped within 
con?ned dies, the radial extrusion is prevented by periph- ' 
eral con?nement of the connector so that any extrusion 
of the connector and conductor is in a longitudinal direc 
tion. 
The parent application, Serial No. 441,277, is directed 

toward a particular type of con?ning dies. The dies set 
forth in this application are designed to crimp the con 
nector and conductor into a “scalloped isosceles” triangle 
as seen in cross section. The advantages of this type of 
crimped connection are set forth in the prior application. 
The present invention employs con?ned dies which 

may be of the type that effect a “scalloped isosceles” tri 
angle as set forth above. However, in its broader aspects 
the improvement contemplates making a pair of con?ned 
crimps along two spatially ‘disposed parallel sections. The 
crimps are impressed simultaneously, preferably by one 
set of dies. These con?ned crimps ‘cause longitudinal 
extrusion of metal from opposite directions into the area 
between the crimps. The internal stresses caused by the 
extruded metal from one crimped area meeting the ex 
truded metal from the other crimped area, traveling in 
the opposite direction, cause a large increase in the 
tensile strength of the connection with only a slight in 
crease in the required crimping thrust. 
As shown in FIGURE 6, one embodiment of co-operat 

ing dies includes a ferrule die nest 20 and a‘male die "22': 
These dies are similar to the type set forth in the above 
mentioned application. Directing attention to the male 
die 22, the working surface of the die is divided into two 
sections 24, 26 and 24', 26’. These sections are spatially 
disposed by intermediate recesses 28, 30. The recess 28 
separates the working surfaces 24, 24' while the recess 
30 separates the working surfaces 26, 26'. 
As shown in FIGURES 7, 8, and 9, the die nest 20 

and die 22 are constructed to prevent radial extrusion of 
the connector. Since the deformation of the connector 
is limited by the shape and dimensions of the working 
surfaces, all the extrusion of the metal takes place longi 
tudinally of the wire. 
The present invention accomplishes this phenomenon 

by spatially disposing two sets of working surfaces in 
each die. These working surfaces, when brought to~ 
gether in crimping relationship, each effect a con?ned type 
of crimp. Each crimp causes metal to be extruded out 
of the crimped area in a direction longitudinally of the 
axis of the wire. Since each deformed section extrudes 
metal in the direction of the other crimped section, there 
is a flow of metal from opposite directions into the area 
between the crimped sections. This results in an inter 
mediate section of metal which has been coined under 
pressure. Furthermore, the intermediate section of metal 
so formed has a greater diameter than the sections im 
mediately adjacent to it. 
The preferred embodiment includes a die section with 

working surfaces of equal length and an intermediate 
recess of the same length. Thus as shown in FIGURE 5, 
the crimped areas 36, 38 are of equal width and also 
equal to the width of the section 40 between the crimps. 
A typital electrical connector of the % size includes an 

inside d'ameter of .454" and an outside diameter ranging 
from .540” to .598" depending on the type of connector. 
This will accommodate a solid wire of .325” in diameter, 
an AN wire .432” in diameter or a 19 standard wire 
.373" in diameter. Each of the crimped zones is .137" 
in axial length and the intermediate uncrimped zone is 
the same. 



The present invention achieves a two fold gripping ac 
tion. First, a keyed connection results between the 
crimped sections and the intermediate section. Secondly, 
stresses are locked in the central section which exert a 
force ag'ainst'the adjacent sections. These stresses oper 
ate in a ‘direction toward ‘each of vthe crimped sections 
to 'bind the crimped connection more tightly. The net 
result is to increase ‘the tensile strength ‘tremendously, 
with only a slight increase in the ‘crimping pressure. 

Tensile Strength (lbs.) 

Split 
Single Crimp Ditfcr- Per 
Crimp with same ence cent 

crimped 
area 

IQ-strand _________________ -_ 850# l, 152 302 35. 5 
AN ____________________ __ 8151;" 1, 148 333 41 
Solid Annealed __________ __ '780# 1, 076 296 38 

The above data show the operational characteristics of 
a crimped connection as set forth in this application 
.(designated “Split”) compared with a ‘standard crimp 
(designated “Single”), as demonstrated on three different 
types of Wire secured ‘to a % connector. In each case a 
30% crimp reduction was effected. The “Single” crimp 
required 8500 pounds thrust to accomplish this whereas 
the ‘g‘Split” crimp required 9000 pounds or less than 6% 
additional thrust. This 6% additional investment netted 
an increase in tensile strength of 35.5% on 19 standard 
Wire, 41% ‘on AN Wire, and 38% on solid (annealed) 
wire. 

Changes in construction will occur to those skilled 
in the art and various apparently different modi?cations 
and embodiments may be made without departing from 
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the scope of the invention. The matter set forth in the 
foregoing description and accompanying drawings is of 
fered by way of illustration only. The actual scope of 
the invention is intended to be de?ned in the following 
claim when viewed in its proper perspective against the 
prior art. 

I claim: 
The method of crimping a metallic ferrule onto a con 

ductor including the steps of (1) placing the conductor 
within the ferrule, (2) con?ning a section of the entire 
periphery of the ferrule ‘Within a crimping die set, (3) 
con?ning a second section of the entire periphery of the 
ferrule within a second similar die set, longitudinally 
spaced from the ?rst die set a distance equal to the thick 
ness of the die set, and (4) simultaneously crimping both 
sections of the ferrule by compacting the connector and 
conductor into a substantially solid mass by applying 
equal pressure to each die set so that metal is squeezed 
out from the crimped sections into the intermediate un 
crimped portion, whereby the ferrule and conductor are 
longitudinally extruded from each section into the section 
‘between the ‘die sets. 
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