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UNITED STATES

PateEnt OFFICE.

—

HENRY METZGER, OF PITTSBURG, PENNSYLVANIA.
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SPERECIPICATION forming part of Iietters Patent No. 372,078, dated Getober 25, 1887.
Application filed June 4, 1887, Serial No. 240,207. (No model.)

To all whonv it MalY CONCErTL: |
Be it known that I, HENRY METZGER, of

Pittsburg, in the county of Allegheny and |

State of Pennsylvania, have invented certaln
Improvements in Underground Electric Con-
ductors, of which the following 18 a specifica-
tion. | - | |

My invention relates to appliances for re-
ducing the well-known interference which
arises between parallel telephone-wires when
laid or supported in close proximity to one
another, and while it may be applied to other

- systems of electrieal communication, it is to
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be understood that I aim especially in pre-
venting or remedying the troubles affecting
telephone - lines., These disturbances have
always, even under the most favorable circum-
stances, been among the most serious obsta-
cles to sucecessful telephony;
ephone -lines are constracted underground,
and especially when cable conductors are used,
such disturbances are greatly intensified, as
will be obvions upon a careful consideration
of the conditions. Theinterfering phenomena
are electro-magnetic oOr clectro-dynamic 1n-
duection between wire and wire and absolute
leakage from each wire to the others. In both

cases the ultimate result 1s thesame-—namely,

that messages passing over any of the wires
are reproduced upon the receiving-telephones
of the other lines, thus exeiting considerable
confusion, and being, moreover, decidedly ad-

verse to efficiency and order, besides being

inimical to seerecy in transmission. These
injurious influences are cOmMINoN in some de-
oree to all telephone-lines, although, as here-
inbefore
anderground construction by reason of the
close proximity in which the several lines are
necessarily laid. Xxperience has, however,
demonstrated that leakage at junction or splice
boxes is, in underground lines, the worst evil
of the two. | | |
There is still another adverse influence that
is especiallyan accompanimentol anderground
lines. This is the electrostatic induetion be-
tween the mass of the earth and the several
line-wires, and is experienced toan intensity
many times greater than if the lines were

zo strung on poles of ordinary height, in which

case it may usually be ignored. This phe-

but when tel-

indicated, they are emphasized 1n !

nomenon results in a retardation of signals,
caused by the retention of the telephonic cur-

rents in a state of ‘charge upon the surface of

the conducting -wires, this charge being 1n-
duced by the electricity ol the earth,which1s
attracted to the outside of the insulating me-

diuam, and the retardation 1s made apparent

by a certain sluggishness in the reproduction
of articulate speech, which increases with the
square of the length of the conductor, and

‘which, if unchecked, rapidly reaches a point

when the articulated words cease altozether
to appear. , | | .

The object of my invention 1s to remedy al-
together the adverse elfect of leakage
mitigate the effects of cleetro-magnetic induc-
tion between wi
act and in a great measure to eliminate the
retarding effects of the electrostatic indue-
tion between the wires and the earth in under-
oround cable systemms.
> 1t is well known that subterranean or sub-
marine wires are especially subject to electro-
static ratardation, not only because they are
so much nearer to the earth than in the case
of overhead wires, but because, also, they are
necessarily insulated throughout their length,
and there can be, therefore, no lateral dissipa-
tion of the currents traversing the lines ab
points of support, asin the overhead lines. 1§
is also well known that such points of leakage,
ifof uniformand highresistance,0ppose retard-

“ation of signals simply beecause they facilitate

discharge and enable the line to be promptly
cleared, and that is one ot the principal rea-
sons why overhead lines can be operated
quicker than underground or submarine lines,
in which every particle of the electricity sent
into a line has to be discharged at the ends.
Yet, while it has been known that if a system
of uniform leakage of high resistance for un-

‘derground lines could be established and main-

tained the results would be beneficial, here-
tofore and prior tomy invention means where-
by such a system of leaxage could be applied
have not, so far as I am aware, been devised.

Tt is also desirable that sueh currents as es-
cape from the several wires, instead of being
permitted to flow tothe remaining conductors,
<hall in all cases be directed to the earth, and
that the escape to earth shall be facilitated.

re and wire, and to counter-
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The difficulty has been to providesuch a uni-
form leakage and to maintain the same CO11-
stant and without inecrease, the tendency in
all underground lines being to a depreciation
of insulation.

My invention accomplishes the desired ends,

r

and with means and appliances of the most
simple character. -

It consists, generally stated, in providing
means for collecting the leakage or eseape from
the various telephone-wires of a cable at the
various splice or junction points thereof, (at
which points it has been found that leakage
from wire to wire is most likely to oceur,) and
also in combining, in the manner hereinafter
stated, with a series of glass tubes, each inclos-
ing a conductor-splice, a permanent conduct-
Ing-plate common to the series and in contact
with a ground-conneetion, but not in contact
with any of the conductors, whereby the hy-
groscople properties of glass are utilized and
4 permanent and constant escape of high re-
sistance maintained for the purpose of rapidly
clearing the lines of static charge, and of there-
by greatly reducing the adverse effects of
static 1nduetion.

- In the drawings which illustrate this Speel-
fication, Figure 1 is a sectional elevation of
construction of underground telephone-cable
embodying my invention. Fig. 2 is a detail
of construction,showing the combination of the
glass inclosing-tubes with the conducting col-
lecting-plate. TFig, 3 is a perspective view of
the collecting-plate itself, and I'ig. 4 is a dia-
gram Indieating an underground line provided
with a series of splicing or jointing points
cach constructed in accordance with my in-
vention,.

In the drawings the body of the cable is
represented by 2, and is furnished by the
manufacturer in suitable lengths, although, if
desired, it may be cut by the user into any
shorter lengths, as may be found convenient.
I'he cables usually contain a considerable num-
ber of conductors; but for clearness of illustra.
ion I have shown but three. At each cable.
Junction the two ends of the cable, which is
usually lead-covered, are introduced in any
preferred way into the splice-containing box 3.

In the drawings T have indicated at A the
cable entering through an auxiliary or exten-
sion pipe, A’, which connects with the maip
side pipe A, the latter being serewed in one
of theside orifices of the junction-hox 3, the
two pipes being united by a joint, J. At the
other side the cable 2 is indicated as being led
directly into the side pipe B, which in this
case ctoses down on the cable, the joint cover-
ing J being closed down on the covering., The
entire junction or splice box is T- shaped, and
comprises the body 3, the lateral wings A and
B3, and the vertical extension 4, the wings and
the vertical extension heing serewed into aper-
tures 1n the three sides of the chamber 3,
which apertures are tapped for the purpose.
In uniting the conductors of two lepgths of
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cable to form a continuous cable the several
insulated conductors 6 have their covering
stripped for a convenient distance from their
ends, and each end 8is then spliced by a twist-
splice to ifs corresponding conductor in the
next cable length.

Inasmuch as it is necessary for testing pur-
poses that the several cabled conductors shall
be easily accessible for testing purposes at
suitable points, thisis provided for Ly turning
the spliced ends 8 into an upright position, as
shown, after which a glass tube, 7, is slipped
over each splice. The several tubes in prac-
tice {ill or nearly fill the vertical extension-
pipe 4, and are keptin an upright position by
supporting them upon the bend in the wire
below. Thespace 2l inthe chamber 3 around
the conductors may be filled with hot paraf-
fine. |

The splices of cach pair of conductors are
fitted with the glass tubes, for the purpose nof
only of insulating the splices from one another
and from the pipe, but also to accomplish this
by using a transparent material, whereby the
splices can readily be at any time examined,
Glass, being, moreover, one of the most h yaro-
scople materials known, I have ascertained is
particularly adapted for my purpose of estab-
lishing a uniforin but slight escape. 1 find
that it speedily acquires, when so placed, a
thin but eontinuous film of moistuare, which I
utilize, as hereinafter deseribed, as an aid in
conducting direct to earth electricity leaking
from the several wires. The glass tubes 7 may
be placed in position either beforeorafter the
attachment of the vertical pipe 4; but when-
ever inspection is desired it is only necessary
to unscrew the said pipe and to slide it off,
when the mass of glass tubes will be seen all
standing together, and the splices can be ex-
amined at leisure. The several glass tubes
are adjusted until the upper ends are flush
with one another, so as to present collectively
a substantially {lat surface.

IFig. 3 represents a metallic plate or disk, 9,
provided with metallic wings or arms 10, hav-
1ng some degree of inherent elasticity or re-
siliency. The disk or plate (for the circular
form, though preferable, is not essential) is of
metal, preferably copper or brass, and i1s of a
s1ze-just sufficient to slip within the vertical
pipe 4. It is dropped into the end of the said
pipe and caused to rest upon the flat surface
formed by the glass-tube ends, as shown in
Fig.2. The spring-arms 10 are then bent and
caused topress with considerable foree against
the interior surface of the tube 4, which is in
bermanent connection with the ground, elther
directly or by the interposition of a specially-
arranged ground-wire, G. The plate 9 thus
constitutes virtually a ground-plate in close
proximity to but abgoluately insulated from
the conductor-splices. The whole is then sur-

mounted by the screw-cap 5.
In Fig. 4 is shown in diagram a continuous
cable, A, provided at splicing-points with
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junction or test -boxes 3, each of these being
furnished, as hereinbefore deseribed, with
olass tubes surrounding the splices and sur-
mounted by the plates or disks 9, connected to
earth. -

In practice the bared wire splices are of
course in contact with their surrounding tubes
at several points, the said tubes being much
smaller with referenceto the wire than isshown
in the drawings. It is found to be absolutely
impossible to exclude moist air from such cavi-
ties, and the surface of the glass, being, as
hereinbefore stated, hygroscopie, condenses

ID

the said moisture, and is,in fact, generally cov- |

15 ered with a light film of moisture. ~This film
is, however, of high resistance by reason of
the high specific resistance of pure water and
of its extreme thinness, and the required con-
ditions for an escape of high but constant re-
sistanee are thereby provided for each line
through the intermediation of the moist glass
surface surrounding the bared portion of the
wire of each line, the metal plate In contact
with the collective surface of the glass-tube
ends, and the external pipe. A constant leak
of proper resistance being thus provided-at
each splice-box forall the lines, it is found that
the line both charges and discharges quickly,
that the state of charge due to static induction
is greatly diminished, and that retardation 18
much less perceptible. Consequently the voice-
‘currents are transmitted much more clearly
and the reproduced speech is clearer and more
articulate than would otherwise be the case.
In addition to this, the presence of the plate 9,
eonneeted to the earth, serves to conducet to
carth and to promptly dissipate any currents
leaking unduly from any of the wires, and thus
to prevent the current of the several wires
frown leaking to the others, whereby interfer-
ence between wires due to absolute leakage 13
prevented. |

Having now described my .invention, I
claim— |

1. The combination, with a subterranean
electrie cable or a bunched series of conduct-
ors, of junction-boxes therefor, within which
the successive sections of conductors may be
united, non-conducting tubes protecting the
-conductor ends or splices and separating them
from one another, and an induetion and leak-
age counteracting device, as indicated, located
in close proximity to bat not in contact with
the said conductor. ends, substantially as de-
55 scribed. | | |

2. In a subterranean cable, the combination,
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. splices, one for each pair of conductors, a glass

with the conductor splices or joints and a glass
tube surrounding each joint, of a ground-
plate resting on the collection of tubes in close
proximity to but out of contact with the bare
wire ends of all of the said splices, substan-
tially as set forth. |

3 The combination of the chamber 3, hav-
ing lateral orifices for the introduction of the
cable ends, and the vertical pipe 4, for the re-
ception of the spliced ends, with the glass
tubes 7, surrounding each of the said spliced
ends,the conducting-plate 9, resting on the end
of thegroup of tubes and provided with spring-
arms 10, to make contact with the walls of the
vertical pipe 4, a surmounting cap, 5, for the
said vertical pipe,and a ground-connection, G,
substantially as and for the purposes speci-
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fied.

4. The combination, with the two ends of a
multiple conductor - cable and with the me-
tallic sleeves united thereto, of a T-shaped
chamber joining the said sleeves and adapted
to receive the bared splices of the several con-
ductors, a series of glass tubes inclosed in the
said chamber, each inclosing one of the said
splices and arranged with their upper ends
flush, so as to present a substantially flat sur-
face, and a metal plate or disk lying upon the
said surface and making contact by means of 85
springsortheir equivalents with the substance
of the said chamber and with the earth, sub-
stantially as and for the purposes specified.

5. The combination, at a junction-box of an
underground cable, of a series of bare wire

SC

tube, open at the top, surrounding each splice,
an inclosing-pipe for the whole serewed ver-
tically into the junction-box andin connection
with the earth, and a metal disk or plate

. _ 93
placed upon the flat surface formed by the

| glass-tube ends and making contact by means
- of springs with the inner surface of the sald
pipe for the purpose of carrying off leakage

and reducing retardation. |

6. The combination of the glass tubes, each
inclosing a conduetor-splice, and an earth-
plate surmounting the whole and resting upon
the flat surface formed by their upper ends,
as described. |

Intestimony whereof T havesigned my name
to thisspecification, in the presence of two sub-
seribing witnesses, this 26th day of May, 1357.
HENRY METZGER.
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Witnesses: |
H. S. A. STEWART,
GEro. l. WHITNEY.
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