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20 .zZZ whom 1t may concern:

Be it known that I, LEMUEL BANNISTE R,
citizen of the United States, and resident of
Philadelphia, in the eountV of Philadelphia
and: State of Pennsylvania, have invented cer-

tain new and useful Improvements in Conduits.

for Electric Conductors, of “hl@h the follow-

ing 18 a specification.

My invention relates to undel ground con-
duits for electrie conductors; and it consistsin

constructing the same as fullv described here-
“inafter, whereby to exclude water, permit

ready access to any single conductor or series
of conductors, afford ready means of making

attachments when lateral conductors are re-

quired, and in means whereby to exclude all

moisture from the conduit and keep it dry

after the same is laid.

In the drawings, Figure 1 is a longmudunl
section of one of my 1mproved conduits at a
bendthereof. IMg.2isavertical sectlon show-
ing the mannerin whlch the same1s Lzud Hig.

I‘1g 418 a cross-section of an
outer tube. Fig. 5is a cross-section of an in-
ner tube and 1its gl&duated wires, and Fig. 6
18 a view illustrating the mode of e\(}ludmﬂ

moisture from the condmt

One, two, or more conducting-wires, «, may

be 1nclosed In. one or more tubes A, of vitre- |
ous or other mon-conducting nntelml these

tubes A being supported by perfomted or
notched partitions or spiders B, arranged at
suitable intervals in a larger pipe, C, of vitre-
ous or non-conducting material. The tubes A.

are separated by air-spaces, thus assimilating
“the eondition of wires above oround. By this

arrangement of the wires in vitreous tubes A
they may be thoroughly insulated and water
excluded, the ends of the tubes being ground

to form air- -tight joints, or being eemented or |

sealed by any suitable cement.

By placing the wires in a series of tubes, A,
inclosed within the larger tube, C, I am en.
abled to so arrange and separate the wires as
to greatly facﬂlta,te access thereto to enable
any particular wire to be reached without
danger of interference with other wires. Thus
one of the tubes A may be set apart for local

telephone wires or cables, another for conduet-

ors for lighting purposes, another for tele-

section of one of the inner tubes at Q@
coupling-point.

Q lateral line 18 to be run.

for fire-telegraphs, and so on, thus enabling.
any class of wires to be readily reached with-
out 1nterference with the others.

Lo avoid the difficulties heretofore resulting -
1n selecting particular wires in a cable or se-

ries, 1 make the wires incased in each tube A

or in each cable of different forms in cross-sec-

tion, or, preferably, of different sizes. By
making each of the wires in the tube of a dif-

ferent gage any one of them may be instantly

picked out without making tests or disturbing
theothers. Thewiresare turned at crossings or
laterals through the mediam of L or T shaped
elbows- A’ C, :;'Lchpted to fit the ends of the
main portions of the tubes A C, and of such
proportions and construction as will insure the
connection laterally or at any desired angle,

| while preserving the relative positions of the
tubes 1n the htel al branch the Same as 1n the

main conduit.

To facilitate the running of laterals from
different points of the main conduit, the pipes
A are formed at intervals with 0pemngs and
necks «, of any suitable shape, which open-
ings :may be covered with sealed caps d until
-When, however,
a wire must be run from the conduit, one of
the caps” d 18 removed, a union-piece, E,
adapted to fit the neck ¢ and haying a neck
¢, adapted to recelve a lateral pipe, F 18 11sed

':"LS shown in Iig. 3, and the wire or eres T om

the pipe A are put I connection with the
branchesextending threugh the pipe F, all the
joints being pr Op@llV sealed.

The outer pipe, C, is also provided with
ftanged openings ¢, S0 arranged as to permit

‘the lateral wires and their casing-pipes to be

properly extended to and beyond the main
conduit. As the presence of any shoulders in

the pipes A would interfere with the placing

of the wires 1n said pipe, I construct each pipe

{ A with a bell-mouth at one end, adapted to re-

ceive the end of an adjacent plpe and to pre-
serve the uniform diameter of the adjacent
channel, and I form the necks « upon coup-

ling- p1eees I, so constructed as to fit in or re-
ceive the ends of the adjacent pipes A, while
preserving the 1nterior f’tces flush Wlth each
other.

To facilitate the layllln of 13]16 plpe I form
the large pipe C in sections, and each alter-

ﬂraph Wues extending out of the city, mothel i mte seetlon I divide lonﬂltudlnally in two
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semi-cylinders, s ¢/, as shown in Fig. 4, which
can be bolted or cemented together in any
suitable manner. Thuseach section may have
a flange, ¢, which may be clamped to the flange
of the other section, as shown.

In laying the conduits, one of the half-sec-
tions §" is first put do*__wn 1n connection with
one of the whole sections A, as shown in Fig.

, the spiders are arrang ed in each, the sec-
Ll()llf:. of pipe A are set in the whole section,
and the next sections are set in the half-section
and cemented to the former section, the next
whole section is then applied and the connee-
tions made therewith, and so on until the
entire line is built, the upper half-sections be-
ing applied after the adjacent connections are
all properly made.

As the outer and inner tubes when laid are

independent of cach other, each may contract

and expand longitudin: 11]y without affecting
the othenr. ’I‘lus permits the tubes A and O
to be made of different materials. I however
prefer to use vitreous material for both tubes.

To facilitate the attachment of laterals, the
union pieces or couplings I are best ar mnned
within the divided sections of the large pipe,
so that ready access may be had to the same
by simply litting of the upper half of the sec-
tion incloging them This also permits the
ready smhno of the couplings to the adjacent
pleces, and T have found it desirable in such
cases to employ, In connection with two coup-
lings, I, an intermediate short pipe-section, A?,
so that both e couplings may be easily removed
or replaced without disturbing the adjacent
sections A A on either side.

It will be obvious that the pipes A C may
be ofany desired shape, size, and construction,
and that the divided seetmns may be of thr ce
or more separate pieces. Asitis exceedingly
(lesirable to preserve the interior of the pipes
entirely dry, so as to prevent the condensa-
tion and accumulation of moisture and avoid
the growth of mold and fungus apt to result
from the presence of moisture, I therefore pro-
vide means whereby to carry currents of air to

and from the pipes,either continuously orat in-

tervals, as may be desirable. Thus air, heated
in a sultable furnace, J, may pass through a
pipe, i, 1nto the larger tube, C, from which
it is expelled through a pipe, j, by means of a
steam-jet flowing from a steam-pipe, ¢, extend-
ing to the pipe 7, as shown in Fig. 6. Any
other " suitable means may be employed for
heating the air and conducting it to the pipes.

Any switable luting or cement may be e¢m-
ployed for scaling thie ]omts of the pipes or
their connectlous.

I am aware that 1t has been proposed to
maintain heated air under pressure in a con-
duit, and that 1t has been suggested that air
could be blown or drawn through a condnit.

I am aware that wires have been embedded
in insulating composition in tubes arranged
within ontel casings, and do not claim this ar-
rangement, broadly, my invention consisting
in having the conducting-wires loosely in the
inner tube and air around the wiresand around
the tube, so as to secure the same condition
below gr ound that exists with overground
lines. In such case any leakage of the tubes
A will not materially affect the conduction.
I am also aware that heating-pipes have been
placed in conducting-tubes to dry them. My
invention is distinguished from this by the
fact that I exhaust the hot air and moisture
together through the conduits.

I claim—

. The tube C, provided with side open-
111gs and necks, as specified, in combination
with the tubes A , CArTYyIng the conductors, and
having necks and lateral tubes extending fr om
the inner through the outer tub(ls Subhmu-
twlly as specified.

In underground conduits, the combina-
tmn of the outer tube, C, Inner tubes, A, two
or more couplings, I, and short intermediate

| detzw]nble connections, A’ placed at the open-

gs of the outer tube, substantially as speci-
ﬁed

3. The within-described conduit for under-
ground electric wires, the same consisting of a
1111mber of tubes, each inclosing the wires in-
tended for similar uses or ’anblog()llb PUrposes,
formed 1n separate sections, and arranged
within an outer tube hwmﬂ* detachable sec-
tions with joints coinciding w1th those in the
iner tubes, as set forth.

4. The combmatmn with a conduit, of air-
inlets and means for heatmﬂ the air entelmﬂ
such inlets, and of air- {)utlets and means Im
drawing ‘rhe alr through the conduit and ex-
pelling 1t ab the outlet& substantially as de-

- seribed.
5. A conduit for electrical conductors, pro-
vided with an inlet-opening and heating ap-

paratus, and with an outlet and an C‘x]l&llbblll”
appar thu.s communiecating with said outlc,t

whereby a carrent of dry Tieated air is main-

tained in the conduit, as set forth.
6. The method of m‘unt'umun' undergr 0[111(1

~conduits in a dry condition, which GOHE&IStB n

admitting airinaheated 6011(11L1011 at one point
and dmwnw the heated air through the con-
duit and exh.m&tmm it at another point, sub-
stantially as descubed

In testimony whereof I have signed my name
to this specification in the presence of twosub-
{ seribing witnesses.

LEMUEL BANNISTER.

Witnesses:
CHARLES E. IFOSTER,
A. E. T HA‘\T%WMNN
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