No. 62,001 - "~ Patented Mar. 14, 1899.
N. 6. WARTH.

ELEGTRICAL DEVICE INVOLVING HERMETICALLY INCASED CONDUCTORS.
(A.pphcntmn filed Dec. 7, 1897.)

'(Hu MudeL)




[0

IS

20

25

30

35 @

40

~attendants have opportunity to remove, ad-
Just, or repair the same, and to attain such
results in a simple, pmctwal inexpensive,

45

O

resistance or

UNITED STATES

PATENT OFFIC

NATHANIEL G. WARTH, OF INDIANAPOLIS, INDIANA.

ELECTRICAL DEVICE $NVOLVING HERMETICALLY-INCASED CONDUCTORS.

SPECIFICATION forming part of Lets ers Patent No, 621,001, da,ted March 14, 1899.

Application filed December 7, 1897, Serial No. 661,107.

(No model.)

o mé? whon it T COTLCCTTL |
3eit known that I, NATHANIEL G. \rVARTH

a citizen of the United States, residing at In-
dianapolis, in the county of Marion and State

of Indiana, have invented a certain new and
useful Lleet1 1cal Device Involving Iermet-

1(3&113?-111(33%&1 Conductors, of Wthh the fol-
lowing is a specification. |

My mventmn relates to electrical devices
mvolving in their construction one or more
electrically-insulated econductors or condue-
tor-sections and depending for a high degree
of efficiency largely upon the possession by

{heir msulamnﬂ' media or dielectrics of a low

specific 111(;1L10tlve capacity or a high specifie

upontwoorallthree s of these characterlstles-——-
such devices, for instance, as induction- coils,
converters, conden sers, teleﬂraph and tele-
phone cablps, and the like.

Prominent objects of my invention are as

follows, to wit: to reduce to a minimum the

eleetrosmtle capacity of such devices and to
Increase to a maximum the specific resistance

and dielectric strength of their dielectrics; to

allow such reduction in electrostatic eapacity
and increase in specific resistance and dielec-
tric strength to be secured without necessi-

tating an accompanying objectionable varia-
, or construction of the

tion in the size, form
devices; to pr ev’ent so far as possible, spark-
ing or ﬂﬂshuw across the dielectric and also

t0 prevent the combustion of the latter and

the generation of expansive or explosive

as to permit it either to maintain a spark or

support combustion; to arrange for the auto-

matic notification of attendants of the crea-

tion of conditions which would impair the ef-

ficiency of the dielectric and also for the au-
tomatic prevention of such impairment after
the creation of such conditions and until the

effective, and hwh]y efficient manner. |
~ In a device of the class specified charac-
terized by my invention the dielectric is com-
posed in part of air or like g

condition. As a 1esnlt Its Speelﬁc mductwe

a high dielectric strencrth or

cases; to render practically impossible the
composition of the dielectric being so altered

gas in a rarefied

capacity is reduced and its specific resistance
increased, for the reason that the specific in-
ductive . eap.&clty of rarefied air is less and
the specific resistance thereof greater than
the corresponding properties of any other
known substance or materials. Asa further
result the liability of combustion within the
device is materially reduced by the extrac-
tion of a greater or less proportion of the oxy-
ogen which would otherwise support it. Asa
preferred arrangement the rarefied air form-
ing the dielectric is rarefied to the highest
posmble degree—that is to say, so as to fm m
thereof the nearest possible approximation
to an absolute vacuum.
cific inductive capacity of the dielectrie is re-
duced to an absolute minimum and the spe-
cific resistance thereof increased to an abso-
lute maximum, while at the same time the
dielectric Stl‘ength of the same is also in-
creased to a maximum. In this way also the
liability of combustion and the danger of
such an alteration in the composition of the
dielectric as to cause the same either to act
as a conductor, or to generate explosive or ex-
pansive gases, or to maintain a spark, or to
support combustion are practically removed
by reason of the substantial absence of OXy-
gen from within the device.
All of the above advantages, it will be ob-
served, can be secured without objectionably
increasing the size or varying the form or con-

‘struction of the device.

In carrying out myinvention I confine the
insulated conductors within an impermeable

and hermetically-sealed hollow or chambered
conductor-holder—~such, for example, as the

tubular metallic sheath or casing of a tele-
phone or telegraph cable—and then exhaust
from the interior of such hollow helder sub-
stantially all of the air lying in the otherwise
unoccupied space or spaces within it and be-
tween the conductors themselves or between
the same and the interior walls of the holder,
or both. |
Obviously devices of the class specified now
in use and involving in their construction a
mass of porous and fibrous insulation—sueh,
for instance, as hygroscopically - insulated
electric cables—can have my invention ap-

| plied to them by making them hermetieally
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tight, 1f they are not already so constructed,
and then exhausting substantially all the air
from within them. |
- In thisapplication I show myinvention ap-
plied to an electric eable, such as a telephone
or telegraph cable, involving in its construe-
tion a plurality of longitudinally-disposed in-
sulated conductors and an impermeable and
hermetically-sealed lead or other metallic
pipe in which the conductors and the insula-
tion therefor are confined. In view of the
foregoing, however, it will be readily seen
that my invention can be applied to any
and all of the devices of the class specified.
Therefore I do not wish to limit myself toits
application to an electrie cable, but consider
that it 1s applicable to any and all devices of
the class specified. In connection with this
sald cableI have shownmeansforindicatinga
condition of permeability of the cable-sheath,
which condition would of course permit an
Impairment of the cable-dielectric by the ad-
mission of the external atmosphere or other
surrounding medium, and also means for no-
tifying the attendant of the ereation of such
condition and for temporarily preventing the
resulting impairment of the dielectric until
such condition can be removed or repaired
by the attendants. Such meanscan of course
be used in conneection with any device of the
class specified.

In the accompanying drawing the figure is
an electric cable embodying my invention

and an apparatus for indicating and notify-

ing attendants of the ereation of a condition
of permeability of the sheath thereof and also
for automatically preventing the impairment
of the dielectrie by the admission of the ex-
ternal air or other surrounding medium upon
the creation of such condition.

1he cable A shown comprises a plurality
of longitudinally-disposed conduecting-wires
a , & mass of solid insulating material o', in
which the conductors ¢ ¢ are embedded, and
a metallic sheath or covering «?, which in-
closes the conductors ¢ ¢ and the insulating
material ¢’. This insulating material could
be fibrons material, such as jute-cotton, and
this material could be either in the dry state
or be treated with any well-known insulating
compound or oil to increaseits insulating ca-
pacity, or it could be of any well-known rub-
ber compound or any other suitable insulat-
ing material; but as a preferred construe-

tion 1t is untreated or dry fibrous material,

for such material has itself a less specific in-
ductive eapacity than the heavier materials
and so gives the cable a less specific eapacity
than would be given by thelatter,otherthings
being equal, while at the same time it is more
porous and so affords more and larger spaces
which can contain the rarefied air or like gas.

The ends of the cable can be hermetically
sealed, so as to prevent the admission of the
surrounding medium into the cable-sheath
and at the same time to allow the ends of the
cable-conductors to be connected up for ser-

621,001

vice inany suitable way. Asa prelerred ar-
rangement, however, they are thus sealed by
an improved cable-terminal, which i1s shown

70

and claimed in Letters PPatent No. (05,009,

aranted and issued to me April 26, 1598, In-
asmuch as said terminal is fully illustrated
and described in my said patent I shall refer
to it herein only briefly. In it the ends of
the cable-conductors ¢ a are allowed to pro-
trude from the end of the cable-sheath «*and
are connected by suitable connections ¢’ with
a plurality of non-hygroscopically-insulated
conductors I3 BB, which latter are suitably
connected up for service—as, for example, to
contacts .¢ ¢ on a switehboard C. 'The pro-
truding ends of the cable-conductors « «, the
endsof the service-wires I3 I3,connected there-
to, and the connections «’ ¢’ between the
former and the latter are then confined in an
impermeable, preferably metallie, sleeve D,
whieh is slipped a short distance over the end
of the cable-sheath ¢* and is secured thereto
by a hermetically-tight joint—as,forinstance,
the wiped joint D'. The sleeve D isnextsub-
stantially filled with a sealing material L,
such as beeswax or asphaltum compound in

'a molten condition, so that the conductor

portions and connections are hermetically
embedded therein and the sealing material
allowed to cool and harden, and finally the
end of the sleeve D, which the service-con-
ductors B B enler, is closed about the latter
at a point where the same are assembled into
a compact core, as at B'. This cable-termi-
nal can of course be used in connection with
any formof cable and when so used possesses

many decided advantages, as fully set forth

in my othersaid application. Asa preferred
arrangement the cable end and the sleeve D
are secured permanently forserviceinan up-
right or substantially vertical position, as
shown in the drawing, in which case the seal-
ing material Eis prevented from oozing orrun-
ning out should it become heated sulliciently
to melt it.

The air within the interior of the cable-
sheath «® could be substantially exhausted

‘therefrom, so as to create a substantial vac-

num in the otherwise unoccupied space there-
of, in any suitable or preferred way. In ‘the
arrangement shown it is exhausted by way
of a valved exhaust-pipe F, attached to the
cable-sheath «® nearthe end of the latter and
understood to be connected at a point be-
yond its valve I with a suitable exhaust-
pump. (Not shown in the drawing.) After
the air within the sheath has been sufficiently
exhausted therefrom the valve I is closed
and the exhaust-pump stopped or disconnect-
ed. Theextent to which the air has been ex-
hausted from within the sheath, or, in other
words, the degree of rarvefaction of such air
can be indicated by a suitable pressure-gage
G, adapted to indicale a degree of alr-pres-
sure and conveniently attached to the ex-
haust-pipe I' between its exhaust-valve I

| and its connection with the eable-sheath a®.
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cupied by the rarefied air.

caping through the cable-sheath.
inasmuch as impairments to the impermea-
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The hand ¢ of the gage indicates by its po-
sition the air-pressure within the sheath.

‘Whether or not the cable-sheath is and re-

mains impermeable 1s aiso indicated by the
gage (. I the pointer g thereof remains sta-
tionary, it indicates a condition of imperme-
ablility of the cable-sheath; but if it moves

back toward the point or figure indicating

the nmormal atmospherie pressure it indicates

the admission of the surrounding medinm,

and consequently the permeability of such
sheath. Idesirably make suitable provision
for automatiecally notifying the attendants
ipon the creation of such a condition of per-
meability of the eable-sheath. As a simple

“arrangement an electric alarm - II, mounted

upon a suitable base or support II" and a
battery J are included in an electric circuit

IS, which latter is connected with the gage G

in such a manner as to cause the bell I to
ring when the pointer ¢ of the gage indicates
Lhe existence of normal fxtmosphe} IC OT any

other predetermined pressure within the ca-

ble-sheath. The circuit IX is thus connected
with the gage (- by terminating one side &
thereol at the metallie case of Lhe gage and
the other side I’ at a contact ¢, adapted to
make connection with the pointer g and situ-
ated on the face or dial of the gage at the
point indicating the normal atmospheuc or
other predetermmed pressure. By such ar-
rangement the movement of the pointer ¢
into contact with the contact ¢’ closes the cir-
cuit K, and thereby ﬂ,utomatleaﬂ y causes the
bell IT to be rung.

Asanarran ﬂ'emeut for &utom &Lleally main-
t.«_unm g the permanency of the cable dielec-

tric after the creation of a condition of perma-

nency of the cable-sheath until the attendants
canobviate such condition dry compressed air
18 upon the creation of such condition auto-
matically admitted into the interior of the
cable-sheath, so as to cause the same to oc-
cupy the spaces and interstices previously oc-
~In this way the
external air or other surrounding medium is
excluded fromtheinterior of the eable sheath,

and consequent injury to the dielectric of the

cable thus prevented, until the pressure of
the dry compressed air is reduced to normal
atmospheric pressure by a portion thereof es-
However,

bility of cable-sheaths are usually very slight
some time will elapse before such a red ucuon
of the pressure of the compressed air is ef-
fected, and so the attendants will have con-
siderable time in which to make repairs. As
a simple and effective arrangement the com-
pressed airso admitted is stored preparatory

to admission in a suitable tank or reservoir
L and is automatically admitted into the ca-

ble-sheath ¢® upon the impairment of the lat-

ter by way of a supply-pipe I/, connected to

the reservoir I and to the exhaust-pipe K at
a point between the valve I’ of the latter and

the connection thereof with the cable-sheath | and compressed-air-supplying arrangements

y

upon the movement of the

€

a®. This pipe I’ is provided with a valve /',
which 1s normally closed, so as to normally
prevent the compressed airin the tank L from
passingintotheinteriorof the cable-sheath a?,
and 1s automatically opened upon the impair-
ment of such sheath. As a simple arrange-
mentforthusautomatically openingthe valve
' the valve-lever [* has attached to it a nor-
mally-suspended and automatically-released
rope or cord M, carryving a weight N, so that
when the cord M is automatically released the
weight N draws 1t downward and depresses
the valve-lever [* and opens the valvel’. The

-cord M is normally held in suspension by the
engagement of an eye or ring m on its upper

75

30

end Wi‘r.h a pin p, which extends laterally from

a vertically-swinging pivoted lever P2, and is
auntomatically released by the sliding of such

~eyeorring mfrom the pin p when the pivoted

lever Pisunlocked and allowed toswing down-
ward. The vertically-swinging lever I’ is
locked in vertical position by a pivotally-sup-
ported cateh Q, pivoted to the base H’ and
constructed at its outer end with a hoolk which
engages the upper end of the swinging lever
PP and so prevents the weight N from drawing
such Iever downward. The pivotal cateh

normally rests in horizontal position upon the

apper end of the swinging lever I’ when its
hook is in engagement therewith. It is au-
tomatically lifted, so as to release the lever P
and thereby allow the weight N to drop and
closethe valvel, by an electromagnet R,which
is mounted on the base H' and which is in-
cluded in the cireuit I and so 18 energized
cage-hand ¢ into
contact with the contact-piece ¢'. In this
way the creation of a condition of permanency
of the cable-sheath will simultaneously and
automatically both notify the attendants by
ringing an alarm-bell and maintain the per-
manency of the cable insulation until the im-

perfection in the ecable-sheath can be perma-
nently repaired. After such repairment the

supply of dry compressed alr can be shut oft

and the air within the cable-sheath again ex-
hausted. |

Afterthecable hasbeenrepaired and the air
again exhausted therefrom the compressed-
air tank or reservoir can be recharged by

wayof avalvedsupply-pipe L, mtcwhed tothe

pipe L' and understood to be connected with
a suitable source of compressed air, which
can be operated tofill the tanlk., Of course,if
convenient, the tank I can be omitted alto-

gether and an operative source of compressed

air connected directly to and controlled so
as to discharge automatically into the cable-
sheath in the nmanner deser 1bed in connection
with the tank L.

It is obvious that where a plurality ot ca-
bles are terminated at the same point each
one can be provided with a separate pres-
sure-gage, and these gages can be suitably
mounted for inspection upon a single switch-
board. It isalsoobvious that the alarm-bell
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can be employed in connection with cables or
the like containing air under pressure in-
stead of rarefied air. In such latter case it
13 only necessary to fix the contact ¢' on the
gage-dial at the point indicating any prede-
tenmned pressure.

Having thus described my invention, what
I claim as new therein, and desire to secure
by Letters Patent, is—

I. Inanelectric cable, an impermeable and
hermetically-sealed sheath containing fibrous
insulating material and rarefied air which
latter in part forms the dielectric for the con-
ductors when the cable is in use.

2. The combination of a device involving
In its construcetion one or more insulated con-
ductors or conductor-sections, and an 1mper-
meable and hermetically-sealed hollow holder
which incloses the conductors or conductor-

sectlons, and which contains air or like gas’

under a pressure other than the normal at-
mospherie pressure; and means for automat-
1cally notifying the attendants of the impair-
ment of the nnpermeablhty of the hollow
holder, as set forth.

3. The combination of a device involving
In 1ts construction one or more insulated con-
ductors or conductor-sections and an imper-
meable and hermetically-sealed hollow holder
which incloses the conductors or conductor-
sections, and which contains air or like gas
under a pressure other than the normal .‘:'bt-
mospheric pressure; a pressure - indicating
gage connected so as to indicate the defrree
of pressure within the hollow holder; &Ild an
electric circuit provided with an alarm-bell

~and a battery, and connected with the gage

so as to cause the bell to be rung at a time
when the gage indicatesa predetermined pres-
sure, as set forth.

4. Thecombination of an electric cable hav-
ing a normally imperforate and hermetically-
Sealed sheath containing rarefied air; a pres-
sure - indicating gage havmﬂ' a sSwinging

pointer and an electric contaet adapted to |

make connection with the pointer and situ-
ated at a point indicating a pressure other
than the normal pressure within the sheath;
and an electric circuit provided with an
alarm-bell and a battery, and connected with
the gage-pointer and contact so that when
the former moves into contact with the latter
the circuit 1s closed and the bell rung, sub-
stantially as deseribed.

5. Thecombination with a device involving
in 1t% construction one or more insulated con-
ductors or conductor-sections, and an imper-
meable and hermetically-sealed hollow holder
which incloses the conductors or conductor-
sections, and which contains air or the like
under a pressure other than the normal at-
mospheric pressure; and means for automat-
1cally preventing the admission of the exter-
nal air orothersurrounding medinm upon the

creation of a condition of permeability on the
part of the hollow holder, as set forth.

6. Thecombination with adevice involving
in its construction one or more insulated con-
ductors or conductor-sections, and an imper-
meable and hermetically-sealed hollow holder
containing the same and also containing air
under a pressure other than the normal atmos-
pheric pressure; means for supplying dry
compressed air; and means for automatically
admitting such air into the interior of the hol-
low holder upon the creation of a condition of
permeability thereof, as set forth.

7. The combination with a hollow imper-
meable and hermetically-sealed conductor-
holder containing one or more conductors or
conduector-sections, and also containing air
or the like under a pressure other than the
normal atmospheric pressure; of a pressure-
indicating gage connected with the hollow
holder soas to indicate the pressure therein,
means for supplying dry compressed air; a
valved supply-pipe extending from such
means to the hollow holder; a weighted cord
attached to the supply-pipe valve-lever so as
to depress the same and open the valve when
free to deseend; a pivotally-supported swing-
ing leverhaving a laterally-extending arm or
projection adapted to engage a ring at the end
of the weighted cord, and thereby normally
hold such cord insuspension;aswinging catch
normally engaging the swinging lever so as to
hold the same in position to retain the lateral
arm thereof and sald ring in engagement; an
electromagnet adapted when energized to ac-
tuate the swinging catchin a way to disengage
the same from theswinginglever,and thereby
allow thelatterto swingand the weighted cord
to descend and open the supply-valve; and
an electric circuit including the electromag-
net and connected with the pressure-zage so
as to be closed upon the indication thereby of
any predetermined pressure, substantially as
desecribed.

8. The combination with a hollow imper-
meable and hermetically-sealed conductor-
holder containing one or more conductors or
conductor-sections and also containing air or
the like under a pressure other than the nor-
mal atmospheric pressure; of means for au-
tomatically notifying the attendants of the
creation of a condition of permeability of the
hollow holder; and meansfortemporarily pre-
venting the admission of the external air or
other surrounding medium into the holder
after the creation of such condition as set
forth.

In testimony whereof I affix my signature
in presence of two witnesses.

NATIIANIEL G.

WARTII.

Witnesses:
CHAS. C. BULKLEY,
L. W. BULKLEY.
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