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Lo all whom it may concern:

Beitknown thatI, WiLLiaM B.CLEVELAND,
a citizen of the United States,and aresident of
Cleveland, county of Cuyahoga, and State of
Ohio, have invented a new and useful Im-

provement in Methods of Forming Electrical

Connections, of which the following is a speci-
fication, the principle of the invention being

hereinexplained and the best mode in which I

have contemplated applying that principle,so
as to distinguish it from other inventions.

My invention has for its object the union
of two electrical conductors in a manner such
that the resulting connection will embody
electrical and physical characteristics such
as are necessitated by the requirements of
greatest possible economy. |

Said invention consists of a method of
forming such connection hereinafter fully de-
scribed, such process being applicable with
particular advantages to the union of a ter-
minal and a cable connection of a plurality
of strands.

The annexed drawings and the following
description set forth in detail one mode of
carrylng out the invention, such disclosed
mode constituting but one of various waysin
whi({{h the principle of the invention may be
used. .

In the annexed drawings, Figure I repre-
sents a cable and surrounding terminal in
front elevation located in a die and illustrat-
ing the form of such terminal and cable prior
to the application of pressure which I util-
1ze¢ in my improved process. Fig. Il repre-
sents & side elevation of such connection lo-
cated in said dies and illustrating the posi-
tion of the latter and the form of the connec-
tion after the application of pressure. Fig.
I1I represents a longitudinal section of such
connection. Figs. IV, V, and VI represent
transverse sections taken upon the plane rep-
resented by the lines 4 4, 5 5, and 6 6, respec-
tively, Fig. IT; and Fig. VII represents a ca-
ble-splice formed in accordance with my in-
vention, showing the sleeve in longitudinal
section. |

In carrying out my said process as applied
to a cable and a terminal the latter is first
caused to surround that portion of the cable

to which it is desired to attach such terminal. |

This may be done by plaeing the cable por-

 tion in a suitable mold and then casting the

metal of the terminal upon it, or the termi-
nal may be first cast or otherwise formed and
provided with an opening formed during or
subsequently to the casting operation for the

reception of such cable portion and the lat-

ter 1nserted after such terminal has been
formed. A third method may be employed
consisting of placing a ferrule of the terminal
metal upon the required portion of the cable
and subsequently casting the remainder of
the terminal upon such ferruleand cable. The
cable or inner member and the terminal or
outer inclosing member having been so pre-
pared, that portion of the members thatis to
be operated upon is preferably first heated to
about a red heat and then placed in a die or
dies and submitted to pressure.
sure 18 applied in degrees varying in sub-
stantially regular variation from a maximum
at one extremity of a given area to a mini-
mum at the other extremity of such area,
thereby producing a portion of the connec-
tion having cross -sectional areas varying
from a minimum in the plane or planes of
maximuin pressure toa maximum at the plane
or planes of minimum pressure. Such result
is accomplished by the use of dies formed
with intaglios whose combined cross-sectional
areas at one plane at the extremity of a given
portion of such intaglios is a minimum and
varies to a maximum at the other extrem-
ity of such portion. Such maximum cross-
sectional area is caused to be substantially
equal to the cross-sectional area of the cable

Such pres-.
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and ferrule portion of the terminal prior

to compression—that is, substantially equal
to the normal sectional area of the connec-
tion.

tances, such variation being from a maxi-
mum 0 a minimum, the minimum being sub-
stantially zero and the maximum a finite
quantity. Such finite quantity is made suf-
ficiently large to cause the cable and terminal
to unite in intimate contact to form a co-
herent homogeneous structure of least possi-
ble electrical resistance at such point of

e

The metal is hence compressed while
confined in the dies through varying dis-
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greatest compression or of least cross-sec- j
tional area. The union hence varies from g
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"and uniting the two in varying degrees of in-
timacy by pressure, such pressure being in

maximum or perfect intimacy of contact t0 a
minimum or normal superficial contact. The

intimaey of contact being pertect at the plane
or planes of maximum compression, the cable

is compacted and the internal voids which ex-

isted prior to the compression between the

strands of the cable and between the strands
and the terminal are entirely eliminated.
Such elimination varies from the direction of
the plane or planes of least compression, at
which plane or planes such elimination 1s

substantially zero, toward the plane or planes
The resulting con- .

of greatest compression.
nection is such that the terminal may be se-
cured to a stationary object and the conduc-
tor embedded and secured to it may be sub-
jected to vibratory movements with a result-
ing greater length of life and integrity of
structure at the plane of maximum bending
strain—that is, at the extremity of the ferrule
or outer inclosing member—than has hereto-
fore, in so far as I am aware, been attained.

Such increased length of life is a result of the

normal cross-sectional area at the point of

entrance into the terminal—that is, at the

plane of maximum bending—the conductor
in such condition being in the best condition
and form for resisting the strain produced by
such bending in any direction. The change
of form of the conduector or cable by reason
of the compression to which it has been sub-
jected, which decreases the resisting qualities

thereof in the direction of decreased dimen-.

sion of the cross-sectional area, is by the

above method caused to take place gradually

and to cause the amount of bending to vary
inversely as the said decreased dimension,
thus presenting the greatest possible eco-
nomical characteristics. B

In splicing an electric cable the two ends

are placed adjacent to each other and sur-

rounded by a ductile-metal sleeve A, which
is subjected to pressure by suitable dies or

other tool§ to form two connections, each con-
nection having the characteristics previously
described. | -- | : |

Other modes of applying the principle of

my invention may be employed instead of

the one explained, change being made as re-

gards the steps herein disclosed, provided the
method covered by any one of the following

claims be employed.
I therefore particularly point out and dis-

tinetly claim as my invention—

1. 'The method of forming an electrical ¢on-

nection between two conductors which ¢on-

sists in surrounding the one with the other

substantially regular variation and suflicient

" to cause a portion only of the inclosing con-

: nection between two conductors
sists in surrounding the one with the other

~ductor to form a homogeneous stracture with -
., the inclosed conductor.

9. The method of forming an electrical con-
whic¢h con-

and uniting the same by the application of

)

l

' ing from zero or

663,490

varying pressure so as to cause a part only
of the union to form a coherent homogeneous
structure.

3 The method of forming an electrical con-

nection between two conductors which con-
«ists in surrounding the one with the other
and applying a pressure to a given area, said
pressure varyingfrom a maximum atone ex-

tremity of such area to-a minimum atb the

other extremity thereof, such maximum pres-

‘sure being sufficient to cause only a part of

that portionof theconductor w hich isinclosed
to form a coherent homogeneous structure
with the inclosing conductor. =

4. The method of forming an electrical con-
nection between two conductors which con-
sists in sarrounding the one with the other

and compressing a given volume throt oh reg-

ularly-varying distances and s0 as to cause
only a part of the inclosed portion of the in-
closed conductor to form a coherent homo-
geneolls structure.

r

5. Themethod of

sists in surrounding the one with the other
and compressing a given volume of gald 1n-
closed portion through distances varying from
5 maximum at one extremity toa minimum

at the other and so as to cause ‘only a part of

the inclosed portion of the inner conductor to

form a coherent homogeneous structure with

the outer conductor.

6. The method of forming an electrical con-

nection between two conductors which con-

forming an electrical con-
nection between two conductors which con-
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sists in surrounding one Wwith the other and

uniting said inclosed portion of said two con-

ductors by the applicationof a pressure vary-
frc a low pressure to a ‘compara-
tively high pressure, whereby only a part of

105

said inclosed portion of the inclosed conduc-

tor is ¢caused to form a cohereut homogeéeneous

structure with the outer conductor.

7. The method of foriningan electrical con-

nection between two conductors which con-

and compressing said conductors throiagh dis-
tances varying from substantially zero to a

finite quantity sufficiently large to cause that

part of the inclosed portion of the inner con-

ductor to which itis applied to form a coher-

ent homogeneous structure with the outer

conduetor.

8. Themethod of formiﬁg'aﬁ'electfieal con-

nection between two conductors which ‘con-

sists in s airounding the one with the other

to form a normal cross-section and applying

pressure so as to form the inner or inclosed
portion ¢f the conneection of progressively

decreasing eross-section, the two conductors
forming a coherent homogeneous structuare -

at the plane of cross-section of least area of

IIC |

sists in surrounding the one with the other

rrg
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the inner conductor and free from homoge-

neity at the plane of the cross-section of
oreatest area of said inclosed portion.

9. The method of
nection between two conducting me mbers

which consists in inserting the end of one

130

forming ‘electrical con-
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within the other and then swaging a portion
of said outer member into such intimate con-
tact with the inner member as to cause said
outer and inner members to form a coherent
homogeneous structure, the free end ot the
outer member being subjected to a diminish-
ing pressure whereby the inner member as it

emerges from the outer membeér is substan-

tially normal in cross-section.

10. The method of forming electrical con-
nection between two conducting members
which consists in inserting the end of one
within the other and subjecting part of the
inclosed portion of the inner member to pres-
sure, said pressure increasing from a point
at or near the end of sald outer member, at
which end the inner counductor is substan-
tially normal in eross-section, toa point where
the pressure is so great as t0 cause said con-
ductors to form a coherent homogeneous
structure.

11. Themethod of splicingelectrical cables
which consists in inclosing their ends in a

ductile-metalsleeve, and then swaging a por- |

| tion of said sleeve into sueh intimate contact

with said ends as to cause said portion of
said sleeve and ends to form a coherent
homogeneous structure, the outer portion of
said sleeve being subjected to a diminishing
pressure whereby said cables as they emerge
from said sleeve are substantially normal in
cross-section.

12. The method of splicing electrical cables
which consists in inclosing their ends In a
ductile-metal sleeve and subjeetinga portion
of said sleeve and cable ends to pressure,
said pressure increasing from a point at or
near the respective ends of said sleeve, at
which respective ends the inclosed cables
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are substantially normal in cross-section, to 4o

a point where the pressure is so great as to
form the ends of said cables into a coherent
homogeneous structure with said sleeve.

Signed by me this 16th day of June, 1900.

WILLIAM B. CLEVELAND,

Attest:
D. T. DAVIES,
A. E. MERKEL.
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