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- UNITED STATES PATENT OFFICE.

GEORGE H. BENJAMIN, OF SHORT HILLS, NEW JERSEY.

UNDERGROUND CONDUIT FOR ELECTRICAL CONDUCTORS.

SPECIFICATION torming part of Lietters Patent No. 315,225, dated April 7, 1885.

Application filed July 11,1834, (No model.)

To all whom it may conceri:

‘Be it known that I, GEORGE H. BENJAMIN,
of Short Hills, Iissex county, State oi New
Jersey, have invented certain new and useful
Improvements in Underground Pipes or Con-
duits for Conveying Electrical Conductors, of
which the following is a specification.

My invention relates to the means and ap-
paratus employed for conveying electrical con-
ductors under ground, and in such a manner
that the separate wires or conductors through
which the electric currents are transmitted
shall be properly insulated from each other,
the metallic tubes, conduit, and the earth, and
at the same time, by reason of the particular
arrangement and material of the different
parts, the inductive effects of the electric
currents transmitted by such electric conduct-
ors each upon the other shall, in a measure,
be avoided. |

My invention consists of inclosing within an
outer pipe or conduit a number of smaller
tubes, each arranged to contain a single wire
or conductor. The outer pipeor conduit can
be of sheet-iron rolled in liquid asphalt, or of
any material such as can be used for the pur-
pose. The inner inclosing-tubes, which In
their material and method of construction
constitute one essential feature of my device,
I make of paper or cloth that has been treated
with any resinous compound and which 18 a
non -conductor of electricity. These tubes
are enveloped in an envelope or covering of

- tin-foil and sheet-lead, or sheet-lead alone, or
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an alloy of lead and tin. I have found, how-
ever, by experience, that the greater propor-
tion of lead in the covering the more useful
it becomes in preventing, absorbing, or cut-
ting off induced currents transmitted between
currents conveyed by separate conductors in

separate tubes. _
- In order to sustain the small tubes, made as

described, within the inclosing pipeor conduit
and to connect their resinous or metallic sur-
faces together, I provide a number of disks,
made of metal or metallic netting, through

which holes are perforated of a size suthicient !

toreceivethesmalltubes. These disks, which

50

are arranged equally distant from each other in
the ineclosing-conduit, 1 connect together by
means of copper wires attached to their cir-
cumference.

k

J

The method of attaching the copper wires
is such that alternate disks are connected elec-
trically with the same longitudinal wire, the
object of which construetion will hereinafter
be more fully described. The spaces sur-
rounding theseparate small tubes 1 pack with
a fine quality of mineral wool, which I find
to be an excellent non-conducting material,
owing to the amount of dry air contained in
the interstices of the fibrous mass. Around
the whole, before insertion in the conduit or
inelosing - pipe, I wind a layer of .ordinary
tarred building-paper. The conduit as thus
formed has attached to its ends coupling-
boxes similar to those described in United
States Letters Patent No. 302,883, granted to
me August 5, 1854. -

By the construction as above described 1
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form, so to speak, a large condenser, wherein -

the conducting-wire forms one armature and
the lead inclosing-tube the second armature,
and the resin-treated tube the non-conducting
body interposed between the armatures. To
diseharge the charges of electricity which have
been induced in the resinous tube and the me-
tallic envelope, I provide two wires, one of
which is connected to the resinous or non-
conducting tube and the other to the metallic
envelope or external armature of the con-

30

denser, each being connected to earth. The -

effect of this arrangement 18 1n a great meas-
ure to cut off the induced currents. 1 have
found that the lead covering absorbs such cur-
rents, thereby becoming charged, or having
induced therein currents which flow in a di-

rection opposite to that of the inducing-cur-"

rent. I have also iound that such currents
induce static charges of negative electricity
in the resin-treated tube. Both the lead tube
and the resinous tube being in metallic con-
tact with the earth, the static charges or cur-
rents induced therein are readily discharged.
As a consequence, the currents transmitted
through the separate conductors are not at all,
or but little, influenced by their proximity to
each other. |

In the accompanying drawings, which illus-

trate my invention, similar letters of refer-

ence indicate like parts, in which—
- Figure I is aview, partially in section, illus-
trating one form of the wire or conductor in-

closing tube, showing the inner resin-treated

QO
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tube, tin-{oil envelope and lead covering.

Fig. 1I is a similar view showing the tube |

with the lead covering alone. IFig. ITI is a
transverse section of the conduit and inner
inclosing-tubes, and showing the metallic disk
in elevabmn, and the wire- 111{31051110 tubes in
their position in the conduit. I‘w IV isa
transverse section of Iig. II. Fig, v is a
transverse section of Ifig, I, Fig.VIisa view
1n outline showing the position of the metallic
disks relatively to each other and the method
of making the connections with the longitudi-
nal wires Whlch support the disks and convey
the currents therefrom. Fig. VII is a view
showing the position of the wire disk in the
conduit. Fig. VIII is a view of my conduit
as a whole, shown partially in section and
partially in elevation, and showing the rela-
vive position of the parts to each other in the
conduit with attachment to the coupling-boxes,
ground-connections, &c.

In the drawings, A represents the inclosing

pipe or conduit, formed, preferably, of sheet-

1ron rolled once or twice upon itself and cov-
ered both on the outside and inside, as well as
between the convolutions of the sheet-iron,
with asphaltum. A pipe formed in this man-

-ner I find to be a non-conductor of electricity,

light, strong, and well adapted to stand the
moisture of the earth..

1 do notlimit myself to any particular form,
design, or material of inclosing-pipe or con-
duit, as 1t will be understood that the device,
as herelnatter described, can be inserted into
any pipe, conduif, or Subww made of any
m’tteual

B3 1"61)1‘{38{3111"5 a eoupling-box attached to the
end of the inclosing-pipe. That shown in the
drawings, I'ig, VIII, represents suchaonecas]
preter to use, and which is described in United

states Letters PPatent No. 302,883, granted to |
“me August b, 1884.

C 1*epresent5 such a tube as I use for inclos-
ing the current-conducting wire or conductor,
and consists, primarily, oi a tube formed of pa-
per, cloth, or paper-pulp, thus including wood
pulp, which has been treated at any st“tg,e of its
manutacture—that is, during the manufacture
of the pulp, cloth, paper, or of the tube itself—
with auylesmous substance or material, such,
for 1nstance, as ordinary varnish, or a compo-
sition, as of beeswax and resin, 01‘ of resin in

any menstrum which will dissolve it, or a

mixture or compound composed of resin, a
dissolving medium, and tungstate of sodium.
By resinous mater ial 1 include gutta-percha,
which e¢an also be combined with the fun O‘Smte

-~ of sodiam.

60

L do not wish to limit myself to any speelﬁc
compound or treatment of the tube, as I elaim
the use of any material in combination with
the other parts, as hereinafter described,which
will act 1n conjunction with them and at the
same time be negatively electrified by indue-
tiomn. |

" represents a thin layer of tin-foil wound

around the inclosing-tube, and preferably at- |

foil and lead, or lead alone, as coverings, is 8

tached thereto by means of a resinous varnish.

D represents the lead envelope inclosing the
whole. In Ifig. 11 the envelope D, of lead, is 7o
shown covering the paper, the tin-foil being
dispensed with., 1In this case the lead is fast-
ened to the paper by means of the varnish, as
described.

Instead of using pure lead for the envelope 75
I may make it of any metal covered with a
lead outer surface, or I may use an alloy of
lead and any other metal, or I may use a tube
of vucanized fiber with a lead-coating as the
enveloping tube. 80

I may use any substance for an envelope,
provided that the outer surface of the tube
shall be of lead. I have found, however, by
experience, that a tube conatrucbgd with tln-

the most efficacious in absorbing or intercept-
1ing the induced currents.

Surrounding the separate tubes and filling
the spaces between them I place the mineral -
wool Ig, shich acts as a non-conductor of go
electuclty, and also is a poor conductor of
heat, and thus prevents the tubes in the inte-
rior of the conduit from being alfected by
changes in the temperature on the ontside of
the conduit. Mineral wool can be conveniently g5
placed 1n position by means of the hand. Tt
should be packed firmly but not compactly.
16 should be sufficiently firm to retain its po-
sition and not settle away from the tubes in
the ordinary handling to which they are sub- 100
jected.

G represents a metallic disk such as T use
for supporting the wire-conveying tubes. It
can be formed in any shapeto fit the outer in-
closing conduif, and it can be made of metal, 105
such as iron, tin, or copper, or, preferabiy, of
wire cloth or 1leLt11]g, asshown in the dr awings.

In order to preserve the form of and to keep
the disk straight, I fasten a wire,E,around the
cireumference by soldering or other means. rro
The disks, as described, are located equally
distant frem each other in the inclosing-con-
duit, and vary in number de];)ending upon
the size and number of the wire-conveying
tubes which they are to support. Inanordi- 115
nary condutt, say of from six to twelve inches
1n circumference, the disks or supporting-
pieces would be'from two and one-half to three
feet apart. .Attached to the circumference of
the disks are a number of copper wires,IL H', 120
of the same length as the inclosing- conduit.

Referring to I‘lgs V1iand JIL, details are
shown of the method of attaching the wire I
H'. InFig. VIthe wires I are shown attached
by soldering or other means to the disk &+. The 123
wires H are shown attached to the disk G’ by
means of non-conducting connections,as at S.
These connections may be of any form that
will answer the purpose.

1t will be observed thai the disk G is elec- 130
trically attached to the wires " and insulated
from the wires H. Hig. VIishowsthe methed
of connecting all the disks in the conduit,

I do not limit myself to any particular ar-
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rangement for connecting the disks together, |

as they may be connected by pairs or in any
other way that may be found desirable.
metallic disks G/, by contact with the metallic
envelopes D of tubes C, connect them all to-
oether, thus forming what is equivalent to a
single lead plate and one of the armatures.
The disk G is shown connected with the out-
side surface of the resinous inclosing-tubes C,
and insulated from the metallic surfaces, and,
as in the case of the metal coverings, connect-
ing all of said resinous tubes together. By this
arrangement, as described, 1 form what may
be considered a condenser in which all the
current-conducting wires form one armature,
all the metallic surfaces of the wire-convey-
ing tubes connected together by the metallic
disks in contact therewith the second arma-
ture,and all the resin-treated tubes connected
together through the metallic disks the inter-
posed dielectric or non-conducting body.

In order to discharge the induced charges
of electricity, I provide the wiresJ and J', one
of which is connected to the disks ¢/, and the
other to the disks G, and both to the earth.

In order to retain the mineral wool 1n 1ts
place, surrounding the wire-conveying tubes,
I cover the entire ecylinder with ordinary
tarred building-paper, as shown at I. The
cylinder as completed is then inserted into
the pipe or conduit forming the outer contain-
ing-body,and thecoupling-pieces,of whatever
form, are suitably attached thereto.

Where the sheet-iron conduit is used, as de-
seribed, it is preferable to ground the metal-

lic portions, and this may be done by connect- |

ing the sheet-iron to the wire J” and the out-
side directly to the earth.

R represents a wire or electric conductor in
its inclosing-tube. |

I have stated that I could use tungstate of
sodium incorporated with any resinous comni-
pound with which the wire or conductor In-
closing tubes are treated. Theobject of using
this material is to render thesaid tubesnon-in-
flammable, so that, should the wire or conduct-
or contained therein become very hiot by means
of a short circuit or other cause, the destruc-

tion of the inclosil'lg-'mbe will not aifect any

other tube near by, or within the same conduit.
The tungstate of sodium, as also various other
chemical substances-—such as the oxide of
aluminium, sulphate and silicate of sodium,or
the sulphate of potassium, or almost any of
what may be called ‘‘neutral salts,”’ and also
various heavy earths and minerals—such as
tale, gypsum, serpenting, mica, and asbestus—
can be mixed with a paper or wood pulp dur-
ing the process of manufacture, and by their
presence tend to prevent combustion. “Tung-

‘state of sodium, however, by being freely solu-

ble in water, seems best adapted for use, asit 1s
a poor conduetor of elecricity, does not deli-
quesce and absorb moisture,even when located

under ground, and, further, adds very little in-

creased weight to the tubes themselves.
I claim as my inventlon—

gy -

|I

1. In a pipe or conduit for conveying elec-
trical conductors under ground, separate wire

an inner tube formed from fibrous material
treated with a resinous material, and provided
with an envelope formed from layers of tin-
foil and lead. |

2. In a pipe or conduit for conveying elec-

trical conductors under ground, a separate

wire or conductor conveying tube consisting
of an inner tube treated with a non-inflam-
mable material and a resinous material, and
an outer envelope formed from layers of tin-
foil and lead.

3. In a pipe or conduitb for conveying elec-
trical conductors under ground, separate wire
or conductor eonveying tubes made from any
fibrous material treated with any non-in-
flammable substance and resinous substance,
and provided with an envelope composed of
lead or an alloy of lead, substantially as de-
scribed. '

4. In a pipe or conduitb for conveying elec-

trical conductors underground, a separate

ire or conductor conveying tube madeof any
brous material treated with a resinous ma-
erial, and provided with an envelope com-
posed of lead or an alloy of lead.

5. In a pipe or conduib for conveying elec-
trical conductors under ground, separate wire
or conductor conveying tubes made {from an
inner resin-treated tube provided with a me-
tallic envelope, in combination with platesor
disks of metal or wire-cloth, supporting and
in electrical contact with the resinous or the

i

metallie portion of said tubes, substantially as

described.

6. In an underground conduit, the combi-
nation, substantially as set forth, of the sepa-
rate conductor-conveying tubes, the metallic
supporting plates or disks, and the means for
connecting them together, consisting of the
connecting-wires, all the disks in contact with
the metallie envelope, and all the disks in
contact with the resinous envelope, the ar-
rangeinent being such that the wires which
connect one set of disks are insulated from the
opposite set of disks, and the means for con-
necting said tubes and disks to earth.

7. In a pipe or conduit for conveying elec-
trical conductors under ground, a plate or
disk of wire-cloth for supporting and connect-
ing the wire-conveying tubes together, and
provided with openings through which the
said tubes are inserted, substantially as de-
described.

8. In a pipe or condulb for conveying elec-
trical conductors under ground, a plate or
disk of wire-cloth for supporting and connect-
ing the inner or outer envelope of said tubes
together, in combination with the means for

connecting said plates or disks together, con-

sisting of wires attached to their outer edge
or circumference, and electrically connected
thereto or insulated therefrom, substantially
as described.

9. In a pipe or conduit for conveying elec-

The | or conductor conveying tubes consisting of 7o
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trical conductors under ground, the combina- | material of mineral wool around and between 20

tion, with an outer inclosing-pipe, of two or
more tubes contained therein, made of an in-
ner tube treated with a resinous material and
& non-inflammable substance, and provided
with a metallic envelope, plates or disks of
metal or wire-cloth for connecting and sup-
porting said tubes,the non-inflammable fibrous
msulating material, the building-paper envel-
ope, and the electrical conductors for connect-
Ing the tubes and conduit to earth, substan-
stantlally as deseribed.

10. Inapipeorconduitfor conveying eleclyi-
cal conductors under ground, the combination
of an 1nclosing-pipe made of rolled sheet-iron
1n asphalt, with two or more tnbes contained
therein, made of the materials and treated

as described, plates or disks of metal or wire- |

cloth, a non-inflammable fibrous insulating

said tubes, an envelopeof building-paper, and
electrical conductors for connecting tubes and
condultb to earth, substantially as described.
11. In a pipe or conduit for conveying elec-
trical conduetors under ground, the combina-
tion, substantially as set forth,of the conduct-

- Ing-wires within said conduit, and the means
whereby the induced currents induced by the

currents conveyed on said conducting-wires
can be absorbed and ecarried out of the inclos-
ing pipe or conduit, consisting of the resinous
tube, its metallic envelope, the metal or wire-
cloth supporting plates or disks, and the
eround-connecting wires.
GEORGI H., BENJAMIN.
Witnesses:
A. H. SEXTON,
C. W. BeNyady,

50
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