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do all whom it may concern:
e it known that I, THOMAS F. O’CONNOR,
a citizen of the United States, residingin the

eity, county, and State of New York, have in-

5 vented certain new and useful Improvements
In Joints for Electrical Conductors, of which
the following is a specification.

My invention relates to joints for electric

cables; and it has for its object to produce a

1o joint wherein the adjacent ends of the corre-

S]JOlldnil] g conductors may be simply, cheaply, |

and effectively united,whilethey may be main-
tained in properinsulated condition with rela-
tion to other joints.

1t is well known in the art that it is exceed-
ingly difficult to properly join the numerous
wires of an electric cable at the point of junc-

I5

tion of the adjacent ends of the two cables

In such a manner as to maintain the conduct-
20 ors in a high state of insulation. TIn making
this joint it has heretofore been common to
twist or otherwise unite the two ends of the
two conductors to form a good electrical union
and then to separately insulate this joint of
25 the two conductors, usually by winding tape
or other insulating material around the parts
thereof. Thisnot only is an exceedingly te-
diousand slow process, especially in telegraph

and telephone cables, where there is a large

3o number of wires, but it is exceedingly diffi-
cuit to thoroughly insulate each and every
‘separate joint or union, and in any event it
forms an unsightly and objectionable mass,
projecting beyond the exterior diameter of
35 the cable and rendering the joint liable to

wear and injury. It isprimarily with the ob- |

ject of overcoming these objections that my
present invention is made. |
Referring to the accompanying drawings, I
40 have illustrated the preferred embodiments
of the general principles of my invention, in
which— |
Figure 1 is a plan view showing one man-
ner of uniting conductors-in connection with
45 my invention. Fig. 2 is an end view of the
insulating-block. FKig. 3 is a plan view of a
twin-joint block. TFig. 4 is a sectional view

showing another application of my invention;

and IFig. 5 is a plan view, partly in perspec-
50 tive, showing a further embodiment of my in-

vention. ‘

One of the essential characteristics of my
Invention consists in the use of what may be
termed an “insulated” joint block or blocks,
which may be made of hard rubber, indurated sg
fiber, or other suitable material. This block
or blocks is provided with a series of grooves
Or recesses 1n its outer periphery, and prefer-
ably is made annular or ring-shaped. Thus
in Iigs. 1 and 2, A represents the insulated 6o
block provided with a series of grooves « in
itsperiphery. DB represents the end of a cable
havinganumberof conductorsC,eachof which
18 preferably covered with insulating mate-
rial D, while all are embedded in a mass of 65
insulating material E and the whole usually
surrounded with a metal armor F, while B’
represents a similar cable having conduetors
C’, insulated and protected as before.

In making the joint the ends of the con- 4o
ductors are bared by removing a portion of
the insulating material in a usual manner.
The block A is then arranged between the
adjacent ends of a cable, and the correspond-
ing ends of the conductors C C’ are united 7c

together by being twisted, soldered, or other-

wise joined-to form a good electrical union.
This union is placed in one of the recesses «

of the insulated block, the insulating mate-
rial of the conductors preferably extending 8o
into the recess for a shovt distance—say for -
a quarter of an inch, more or less, depend-
ing upon thesize of the conductors and other
conditions. Then the corresponding ends of
the other conductors are united in a similar 8g
way and placed in the other recesses in the
biock, so that when all the ends of the corre-
sponding conductors are united the block is
practically inclosed between the bare unions

or joints of the conductors and each joint or go
union rests in its respective recess, while the
ends of the insulating material of the con-

1 ductors preferably vroject a short distance

into the recess from each end of the block.
It will thus be seen that a symmetrical joint g5
of the cables is provided in which the con-

ductors are properly united and held at the
proper distances apart without danger of con-

tact with each other and without the neces-

'sity of separately winding orinsulating each 100

union. The bloek may then be wound with

| some insulating material G, as tape or other
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equivalent, and this serves to bind all the
exposed unions of the complementary wires

~firmly in placein the block, and after this the

[O

whole joint may be covered with some plas-
ticinsulating material, and, if desired, with a
lead covering. It will be seen that a joint is
produced whereinthe parts can be thoroughly
united electrically as well as thoroughly in-
sulated from each other and with compara-
tively little trouble.and expense. Further-

more, it will be seen that all the unions of |
the conductors are exposed simply by remov-

ing the insulating material or tape from the
outside of the block, and a fault in the insu-
lation or conductivity of the cable-joint can
be readily detected, and easy access to each

- conductor is insured for the purpose of test-

20

- in the blocks, asclearly indicated inthedraw-

30

35

ing the cable between joints or between any
one joint and either distant end of the en-
tire cable. S

“In Fig. 31 have shown an extension of this

general idea, in which the insulated block is

what T term a “twin-joint” block—that 1s,
it consists, practically, of two blocks joined
together, each having peripheral grooves for
the reception of the wires or joints ot the
pairs of conductors. Thesegrooves alternate

ings. Thus the block A has a series ol
agrooves in which a portion—say one-half—of

the conductors are united, while the block:

A°, which is connected to block A by a piece
W, has peripheral grooves for the reception
of the remainder of the joints or unions of

the conductors; and it will be readily under-

stood from the drawings that the conductors

which are in grooves of one block pass over

 the ridges between the grooves in the other
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block. Thus all the wires of the cable are
united in two blocks, the joints being sup-
ported in the recesses thereof and suitably
insulated from each other. -
- 'While the above-described arrangement 18

sufficient for cables of a certain size, in cables
where there are a large number of conductors

it is found impracticable to use a single block
and bring all the unions upon the outside,

and I therefore provide an arrangement

(shown more particularly in Fig. 4) in which
there are a series of three insulated rings or
blocks A A’ A% each provided with a series
of grooves ¢ in its periphery. With this ar-
rangement the conductors Cand C’ of the ad-
jacent ends of the cables are cut off at differ-
ent lengths, so that a conductor ¢, for in-
stance, of the cable at one end is united with
a conductor ¢’ of the cable at the other end,

the point of union of these cables being at

the ring or block A, while a portion of the
conductor ¢’ passes through the opening in
the rings orblocks A’ A% Another conductor

~d from one of the cables is spliced or united

b3

“to a corresponding conductor d’ from the

other cable—for instance, at the block A’—
both of these conductors passing through the

opening in the rings A A® respectively. An-

‘sizes. In making this joint I first eount o

472,083

‘ thé joint or union placed in .'one-of the re-’
cesses of the block A?, while the conductor e .

'pa,ssesi'thl*ough the 0peni-ng‘i_n th?- blocks A
A’. From this description it will be seen

"that in carrying out the same arrangement

all of the pairs of conductors can be united,
and their unions placed iIn a proper Irecess

in one of the blocks A A’ A% one portion of

the conddctor passing through one or mnore
of the other blocks. In this way all the
unions of the pairs of conductors 1n a cable

are exposed on their respective blocks, and

when they are all united insulating material
may be applied to each block in the form of
tape or otherwise to cover effectually all the
union and insure their retention in their re-
spective recesses and their insulation from

‘each other, while at the same time the joint

as 8 whole is about the same diameter as the
cables which are united. I have not indi-
cated herein the covering of these blocks
with the final coating of insulating material
or metal shield, as it is clearly understood

‘that they may or may not be applied, as pre-
ferred. - ' --

In Fig. 5 1 have indicated the mode of

uniting the pairs of conduectors of the adja-

cent ends of two cables in which the same
results are attained by means of my 1insu-
lated recessed Dblocks, and in this way.-I

70
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have shown three blocks A? A' A° respect-

ively, each provided with the peripheral
grooves and made hollow, but of different

and raise up from the outside of the core as

IO0

many conductors ¢ as there are grooves In

the ring A3, for instance, and then slip the
block over the core containing the remaining
conductors. Then I count off again “and
raise up as many conductors ¢ as there are
orooves in the second block and slip said
block At over the core, and so on for as many
blocks as are necessary to accommodate the
number of wires in the cables. The conduct-
ors of the cable B’ are then separated out-

wardly and the conductors corresponding to
“the conductors passing over the recesses 1in
block A% are united in any suitable way and

105
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placed in the grooves of said block until all

the grooves of this block are filled, when 1t

‘may be wound with insulating-tape or the
unions otherwise insulated. Then the nec-
essary number of conductors to be united with
the conductors lying in the recesses of the
block A?are joined together and a tape or
other insulating material applied over their

120

exposed unions, and so on until finally the

outside conductors C are united with their
corresponding conductors and placed in.the
orooves of the block A® and insulated in the
manner before intimated. If will be seen

‘that in this way each pair of conductors can

be readily joined at their exposed ends and
their union placed in the proper recess, where
it will be insulated from its neighbors, and
may be held therein by a simple tape or bind-

- other pair of conductors e ¢’ are united, and i ing over the face of the block, and so on

125

130




IO

L5

20

30

472,933

through each of the blocks, while the cable-

Joint will be symmetrical and may be com-

pletely insulated and protected to correspond
with the remaining portions of the cable.

From the above description it will be seen
that my invention can be applied in various
forms and arrangements of conductors tosuit
the exigencies of any particular case, and in
all instances substantially the same results
will be attained in that the joints or unions
of each pair of conductors may be readily
made whilethe conductorsare in a convenient
position, and their unions need not be sepa-
rately wound or insulated, but be secured in
the recesses of their respective blocks, and
they can be readily insulated as a whole and
will be supported with fixed relations to each
other without materially increasing the size
of the cable at the joint.

Inorderthat the complem entary conductors
of the adjacent cables may be properly con-
nected, I find if convenient in some instances
to number or otherwise designate the recesses
in the blocks, as indicated in Fig. 2, as this

cenables the making of the joints symmetrical

when several sections of cable are to be joined
together and assists in designating a fault in
ally one or more of the conductors.

I do not herein claim, broadly, a support- .

ing-block of insulating material provided with

recesses for the reception of the correspond- ;

Ing ends of adjacent conductors.

‘What I do claim is— |

1. A joint for electric cables, comprising a
block of insulating material having periph-
eral grooves, in which grooves the bare ends
of the conductors are united and secured, sub-
stantially as deseribed.

+

L]

2. A joint for electric cables, comprising a
eral longitudinal grooves, in which grooves

and placed, the insulating-covering of the
conductors extending a short distance into
the grooves, substantially as desecribed.

number of annular blocks of insulating mate-
rial having peripheral longitudinal grooves,
' in which grooves the bare ends of the con-
ductors are united and secured, the conduct-
ors having exposed portions on one block
passing one or more blocks, substantially as
described. |

4. A joint for electric cables, comprising a
seriesof annular blocks of insulating material
having peripheral grooves, in which oTooVves
the bare ends of the united conductors are
placed and secured, the unions being exposed
on the exterior of the blocks, substantially as
described. |

9. A joint for electric cables, comprising a
number of annular blocks of varying diame-
ter having peripheral longitudinal grooves in

united, the respective blocks embracing the
conductors united on the peripheries of the
smaller blocks, and the whole forming a Sym-
metrical joint, substantially as described.

In testimony whereof I have signed my
- name to this specification in the presence of
two subscribing witnesses.

THOMAS F. O°CONNOR.

Witnesses:
GEORGE L. WILRY,
D. P. REGAN.

the bare ends of the conductors are united

5. A joint for electric cables, comprising a

which the exposed ends of the conductors are .

3

block of insulating material having periph- 40
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