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o allwhom it may concern : | formed upon the balf-sections of the pipe.
Be it known that we, NIOHOLAS M. RITTEN- | Fig. 6 is a cross-section representing the sev-
HOUSE and MILo W. LOCKE, both citizens of | eral conductorsinsulated by our invention,laid gg
the United States, residing at Baltimore, | in an open troughand covered with earth. IFig.
5 Maryland, have invented new and useful Im- | 7 is 2 cross-section illast ating a closed pipe
provements in Underground Telegraph Lines, | having man-holes at saitable Intervals, with
of which the following is a specification. i the mnsulated conduetors laid therein, and em-
The object of our invention is to provide | bedded in any suitable insulating material or 6o
~mmeans whereby underground electric conduct- | compound liquefied by heat. Ifig. 8 isa cross-

10 ors—such as the wires of a multiple cable, as | section of an open trough with msulated wires
wellastelephone and eleetrie-light wires—may | laid therein and embedded in asphaltum or
be insulated from each other in the most sim- | other suitable insuitlating material.
ple, perfect, and economical manner, whereby A in said drawings indicates the tube or 65
the several wires or cables are not deprived of | pipe within which the wires or cable are laid.

15 their flexibility, but may be quickly and easily | It may be constructed of any suitable inate-
laid under ground, either in an inclosing-pipe, | rial, such as carthenware, porcelaiu, wood, or
with or without a filling of liquefied insulating metal, or of any vitreous substance, or entirely
material, or in an open trough covered with | of asphalt or other non-conducting material, 7o
earth, the former being in some instances preferred

20 To this end our invention consists in an in- | because of its cheapness, duarability, and in-
sulating-bead, of any suitable noun-conducting | sulating properties. The closed pipe may be
material, of conoidal form, and having its base | made in any one of the forms shown in Figs.
capped, a central longitudinal perforation be- | 1, 2, 9, and 7, man-holes B being provided at 75

~1ng formed to permit the passage of the wire. | suitable mntervals, whereby access may be ob-

25 Ourinvention consists,also,inan insulating- | tained to the interior for the purpose of laying
bead adapted to be strung in a continuous se- | additional eables or forming new connections.
ries upon the wire, said bead having a cylin- | Instead, however, of the latter constructioun, |
drical body and a conoidal point coated with | the tube may be made in two longitudinal sec- 8o
a film of insulating material. - tions, which are fastened together Ly Dolts

3o Ourinvention consists, finally, in the combi- { engaging with lugs or bLosses formed 1pon
nation, with an electrie conduector, of a series of | each. Instead of the closed pipe, an open rect.
insulating-beads, forming a eontinuous cover- | angular trough, A/, may be used, as shown in
ing, each bead having a cylindrical body, a | Figs. 6 and 3, the conductors laid therein be- 85
conoidal head covered with a film of insulat- | ing either covered with earth or embedded in

35 Ing-gum, and having its base cupped to re- [ any sunitable msulating material which is lig-
ceive the conoidal point or head of the follow- | uefied by heat. |
ing bead, the edges of the cup resting upon | O represents any electrical conductor,wheth-
the coated conoidal head, and forming a tight | er the same be one of the wires of a multiple go
but flexible joint, practically impervious to | cable, an electric-light or a telephone wire.

40 moisture. o | Upon each conductor are strung a series of

Referring to the drawings, Figure 1 is an | beads, D, made of any suitable non-conduct-
elevation of an underground closed pipe, part | ing material, such as glass, poreelain, earth-
of the wall being broken away, showing sev- | enware, wood, or of any vitreous substance, gg
eral electric conductors contained therein and | or entirely of asphalt. They may be formed

45 1nsulated by our invention. Fig. 2 is a cross- of any desired diameter and, witliin practical
section of Fig.1. Tig. 3 is a view, partly in | limits, of any required length. Iach of these
elevation and partly in section, of a wire in- | beads bein g a counterpart in form and size of
sulated by our invention. Tig. 4 is a central | all the others, a single oneis shown in section rco
longitudinal section of a singleinsulating-bead | in Fig. 4 to clearly illnstrate.their construc-

so detached. TIig.5is a cross-section of a pipe | tion. The body of the bead is eylindrical and
for undergronnd wires, formed in two parts | the head or point « is of conoidal shape, while
and united by bolts engaging with bosses | the base or end is cupped,’as shown at b, to




sueh a degree that the point of the adjacent |
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bead may enter but notentirely fill the cup. By
this construction it will be seen that the edges
¢ of the cupped end will rest upon the conoidal

head of the bead next succeeding just above
the cylindrical body, thereby forming a close

joint, and also preserving a uniform and sub-

stantially unbroken exterior throughout the
series, as shown in Kig. o.

Tn order to form a practically tight joint be-
tween the beads, the conoidal head is dipped
into or otherwise covered with a coating or
film of some liquefied non-conducting material,
of which asphaltum is an example. By this
means the point and a small portion of the
cylindrical body are covered with a yielding ad-
hesive coat, d, upon which the capped end of
the preceding bead sits, and by pressing the
beads together when strung upoun the wire a
tioht joint will be formed, the edges ¢ of the
cupped end sinking slightly into the film d,
thereby closing the joint, and rendering 1t not
only impervious to wmoisture, but by the non-
conducting properties of the gum rendering
the insulation more perfect. Where bends or
elbows occur in the wire they are easily made
without in any degree affecting the joints be-
tween the beads.

It will be seen that the cupped end and co-
noidal point, when united, form a species of
nniversal joint closely resembling the ball and
socket used in other constructions.

~ Wires insulated in this manner may be laid

“in pipes or in open troughs in any of the meth-

ods shown in the drawings; or they may be
laid directly in the earth. Tor example, any
number of cables may be laid in a closed tube,
as in Figs. 1, 2, and 5, one resting upon an-
other. This method is preferable because of
the ease with which any wire may be removed
or new wires laid. They may, however, belaid
either in a closed tube having an upper re-
movable section or provided with man-holes
at intervals, and then embedded 1n any non-
conducting substance which liquefies by heat,
or an open trough may be employed, and
after the liquefied protecting material has

cooled the earth may be filled in upon it. It
should e noted, however, that the insulation
of the wires by our invention is so perfect that
they may be laid in an open receptacle and
simply covered with earth, as shown in Ifig. 6,
or simply laid in and covered by the earth.
When the wires are laid in the manner
shown in Figs. 7 and 8, any suitable material
may Le used which liquefies by heat and pos-
sessesthe propernon-conduetingqualities,such
as asphaltum, cement, resin, or pitch mingled
with silica, or any other non-condncting sub-
stance which may be rendered plastic by heat.
Having thus described our invention, what

we ¢laim 1IS—

1. An insulating-bead for electrie conduct-
ors, having a conoidal point and a cupped
hase or end, substantially as deseribed.

9. An insulating-bead having a cylindrical
body, a conoidal point, and a cupped base or
end, substantially as described.

3. An insulating-bead having its conoidal
point ¢oated with a film of asphaltum orother
non-conducting gum, substantially as
scribed.

4. The combination, with an electrie coun-
ductor, of 2 series of insulating-beads, cach
having a conoidal point coated with a film ol
non-conducting gum, and a copped base or
end, substantially as described.

5. The combination, with a pipe or tube for
anderground wires, of a series ol separate
conductors insulated by a series of beads
strung upon each, said beads being joined by
the coated conoidal point of one entering the
cupped base of the next, and a non-conducting
snbstance capable of being liquefied by heat,
and placed in said pipe upon and around the
several wires, substantially as described.

In testimony whereof we have hereunto set
our hands in the presence of two subseribing
witnesses.

NICHOLAS M. RITTENHOUSE.
MILC W, LOCKE.
Witnesses:
JAMES 1.. NORRIS,
JAMES A, RUTHERFORD.
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