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SPECIFICATION forming part of Letters Patent No. 239,560, dated March 29, 1881,
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(No model.)

To. all whom it may concern :

Be 1t known that I, CHARLES H. SEWALL,
of the city and county of Albany, and State of
New York, have invented certain new and use-
ful Improvements in Subterranean Telegraph
and Telephone Lines, of which the following 18
a Specification.

My invention relates to improvements in un-
derground telegraph or telephone lines; and
the objects of my improvements are, first, to
provide for use, in c¢ities and other 1&1‘06 and
populous settlements, a suitable system of un-
derground telegraphic and telephonic lines,
connected at suitable intervals by means of
vaults, wherein the work of connecting, run-
ning, repairing, and testing the wires can be
accomplished without interrupting the travel
through the streets beneath which the lines are
laid; second, toconstructthe conduitsthrough
which thecablesorwiresaredrawninsunch man-
nerthat they will be properly protected fromin-
: third, to
prevent the oceurrence of indunctive ELCI:IOII bu-
tween adjacent lines of parallel wires; and,
fourth, to facilitate the work of running in the
cables and wires through the openings in the

~subterranean conduits. These objects 1 attain

by means of the improved appliances and de-
vices 1llustrated in the accompanying draw-
ings, which form a partof thisspecification, and
in-which—

HFigurel 1s a plan view of a portion of a city
If1g. 2 is a trans-
versesection ot a street,showing the construac-
tion of my improved Subterranean conduits;
Kig. 3, an enlarged transverse section of 11]3
1mproved cable, Kig. 4, a longitudinal section
o A l‘emovable frame

- of wire-spools; Ifig. 5, a front elevation of the

45

removable trame for the wire-spools; Ifig. 6,
anenlargedelevation of one of the wire-spools;
Fig. 7, a transverse section of one of the large
working-vaults; and Figs. 8 and 9 are, respect-
ively, transverse sections of a single and
double pipe for running oue or more cables.
As represented in the drawings, Aindicates

a central station in a city or other settlement,

connected by a tunnel or other suitable means
to oneof a series of vaults, B, wherein the con-

50 nections are made between the wires leading

- of wires that enter the vault from

—

from thesald station and thoserunning through

. the conduits C laid beneath the streets.

The vaults B may be graduated in size to
meet the requirements of their locations—that
1s to say, as the distance from the central sta-
tion 18 increased, the size of the vaunlts may
be diminished, and in a like manner the dis-
tances between the vaults may be proportion-
ately increased as the distance from the cen-
tral station inereases.

The vaults B are builf of masonry and have
sultable openings in their sides for receiving

55
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theendsof theconduits. Eachisprovided with

a covered man-hole, b, as ameans for gaining
access to the vault. Hach vault is also pro-
vided with a suspended switch-board, 0/, for
formingconnections between the d1tferuntlmes
all direc-
tions. Satd switeh-boardissuspended fromthe
roof of the vault, and is held in position by the
stays 0 1n such manner that free aceess can
be had to all parts of said switeh-board., By
suspending the switch-board and holding it
clear from the sides of the vault, as herein
shown and deseribed, it is kept clear from the
moisture and dirt that collees on the side walls
of a vault, which accumulation is productive
of much trouble by rendering the insulation of
the conductors defective.

At the more remote points of the system of
linessmaller vaults, B/;as shown in Ifig. 4, may

‘be employed ; these latter, being of insufficient

size for the acconnnodatlou of workmen, are
provided with a frame, D, secured to the re-
movable inner cover, D', of the vault. These
smaller vaults are constructed witha casing, §?,
made of iron or other suitable material, and
tormed before it 1s placed in the ground. S.;ud
casing 18 provided with shoulders b*, or other

-smmble fixtures, for supporting the detachable

mner cover, D/, or roof thatis contained in the
upper sectiou of thre vault, and beneath the ouzter
cover, 0°; and suitable drains (indicated by
dotted lines in Iig. 4) are provided forecarrying
ot any moisture that may enter the npper sec-
tion of the vault. Conduit-entrances ¢ are
formed on the sides of the casing 0°, for receiv-
ing the terminal parts of the conduits. The
frame D 1s provided with a series of spindles,
d, geared together by the wheels d’, and pro-
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vided with spools @2, for containing the con-} The cables I are composed of the following
ducting-wires. Each spool is provided with a | parts: A core, f, of hemp or other fibrous ma-
binding-post, &, for connecting the ends of two | terial, is coated with tar and covered with a 7o
sections of wire to form a continuous conduct- | corrugated cylinder, f/, composed of one or

s or, the two ends of the sections being wound | more thicknesses of sheet-lead or any other
on the spool whereon the connection is made. | non-magnetic metal. This corrugated cylin-
One of the spindles d has on its outer end a | der is covered by a cylindrical wrapper, /%, of
rope-drum, d, on which is wound a hand-rope, | non-magnetic metal, preferably sheet-lead, and. 75
d°, that leads through the cover D’ into the | in this manner a number of longitudinal pas-

10 upper section of the vault. By means of any | sagesare formed in the metallic covering, each
proper hoisting appliance the cover D/ and its | being for the reception of a separate wire, /°,
attached apparatus can be lifted out of the ; which wires may beplacedin positioninthecor-
vault, as indicated by their dotted outlines in | rugationsbefore theouter metallicwrapping,/~*, 8o
Tig. 4, and in raising them for that purpose | is put on, or they may be drawn in afterward.

1t the wires will be unwound from the spools ¢, | At f{requent intervals perfect electrical con-
and thereby the hand-rope d® will be wound | nections should be made between the outer
onto the drum d* Inreplacingthe cover and | covering, /%, and the earth, for the purpose of
its attachments the hand-rope @ should be | completing the uneutralizing - circuits formed &5
drawn through the cover D/, so as rotate the | by the metallic envelopes /" and f? and the

20 drum d*andrewind the wiresupon thespoolsd?. | earth, To strengthen the outer metallic cov-

Absorbing-boxes E, for containinglime, salt, | ering, /7 and to protect it from injuary,an outer
or other absorbents for moisture, should be | jacket, /%, of woven material or any textile
placed in each vault for the purpose of absorb- | fabric, is either knit or sewed around 1t. 9o
ine the moisture from the air in the vaults. By constructing a cable with separate lon-

2t The conduits C are formed of blocks C’, of | gitudinal passages, as herein described, 1n ad-
earthenware or pottery, provided with any re- | dition to its advantage in preventing induct-
quired number of longitudinal apertures, pref- | ive action, as above set forth, 1t also affords
erably of circular form. Said blocks are pro- | facilities for the introduction of new wires, 93
vided at one end with annular projections ¢ | either originally or in the place of broken and

30 around the apertures, and at the opposite end | defective ones. In replacing defective wires
with corresponding depressions to receive said | the new wire can be attached to the old one,
projections, so as to form continuous lines of | and then, by drawing out the latter, the new
openings throngh the apertures. The conjoin- | one will be drawn into take 1ts place. Toin- 100
ing ends of the blocks should be grouted with | troduce new wires info vacant openings, a

3t thin water-lime cement, to produce water-tight | strong magnet should be attached to the end-
joints and prevent the entrance of moisture | less rope ¢, and a piece of soft iron, ot proper
into the apertares. The blocks C are laid in | size and form to pass through the longitudi-
trenches made beneath the pavements, and | nal passages of the cable, secured to the end 1oj3
over them is placed a covering, ¢, of planks | of the incoming wire, or to a piece of light

40 saturated with petroleum or other preservative | strong cord, for drawing in the wire. Then,
material, that forms a support for the elastic | by drawing the magnet along len othwise of
cushions ¢, formed by means of tarred bags | the cable, the soft iron and its attachment will
filled with excelsior or other fibrous elastic | be drawn through the opening into which 1t 110
material treated with petroleum or other pre- | was introduced.

15 servative, and upon these cushions another | Ior the purpose of forming communications
covering, ¢, of planks, also treated with pe- | between the line of conduits and the adjacent
troleam, is laid. Over the central line of this | buildings, or for any purpose where one or
upper covering a longitudinal ridge-piece, ¢!, | more lines of cables may be used, I provide the rrg
is placed, for forming a support for the center | pipes G, as shown in Figs. 5 and 9, made of

;0 of the roofing ¢®, that is formed by placing | pottery or other suitable material. Said pipes
flag-stones in inclined positions, so as to drain | are provided with inner flanges to form the
the water toward and beyond each side of the | shoulders g, thatareseparated from each other
conduits, and to protect the conduits from in- | by a longitudinal opening, and are provided rzo
jury from pickaxes and other tools in the hands | with indentations to form projectionson their

c¢ of carelesslaborers whilediggingup thestreets. | edges, for supporting the cable If in such man-

At each edge of the roofing ¢® a line of drain- | ner that any moisture that may gather on the
tiles, ¢%, should be placed to receive the drain- | cable will fall through the longitudinal open-
age, and at suitable intervals are located con- | ing between the shoulders, and be conveyed 125
ducting-pipes ¢, (shown by dotted lines in | away through that portion of the pipe thatlies

6o Fig.2,)for carrying the water from the drain- | beneath them; and for the purpose of facili-
tiles to points below the line of conduits. | tating the drainage the pipes should be in-
Through each two of the adjacent longitudi- | clined, so as to throw the water toward the
nal apertures in the conduits an endless rope, | buildings, where it may be carried ofl’ by the 130
¢, is drawn, one part of the rope passing | sewers. The pipes G are connected to the

6¢ through each aperture, for the purpose of | conduits C by means of small vaults, B placed
drawing in either ecables or wires through said | in the middle of a block, and by this means a

conduits. number of wires may be taken into the cellar A
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of one building, and from thence the several | device composed of a flexible core, a metallic

wires may be runinside of adjoining buildings
to radiate to a number of buildings in the same
block without exposing any of said wires.

I claim as my invention—

1. In the construction of conduits for under-
ground-telegraph lines, the combination, with
the conduit-blocks €/, of the elastic cushion
¢’, arranged in relation to the said blocks as
herein specified.

2. In conduits for underground-telegraph
lines, the combination, with the conduit-blocks
C’, ot the elastic cushion ¢? and roofing ¢ ar-

‘ranged as and for the purpose specified.

3. The vault B, provided with a suspended
switch-board, 0/, held by means of stays )2
from the walls of the vaultin such manner that
every part thereof will be accessible, and the
accumulation thereon of dirt and moisture will
be prevented, as herein specified.

4., As an imprqvement in vaults for tele-
graph ortelephonelines,aremovable frame, D,
or other device for containing the connections
of the sections of wires of continuous lines,
whereby the said connections may be removed
froin the vault for examination and manipula-
tion, as herein specified. |

D. The removable frame D, provided with
spindles d, spools d*,and rope-drum d*, the lat-
ter being pmvuled with a hand- 10pe, d°, tor

rotating the spindles, as and for the purpose
bpemﬁed

6. A flexible eablu tor telegraph and tele-
phone lines, constructed with a series of sep-
arated longitudinal passages, each of said pas-
sages being adapted to contain a separate in-

dependwt ’LI]leH]OTELb]e conducting-wire, as
herein specified.
7. A cable or other conducting-wire holding |

inner covering, provided with Iongitudinal cor-
rugations,and ametallicouter cover Ing, where-
by aseries of longitudinal passages surrounded
by 11011-ma.gnetic metal are formed through
said cable, for the r eception of separate and de-
tachable conduetmo -wires, as and for the pur-
pOSG herein »‘:spEECIﬁed

8. As an improvement in telegraph and tel-
ephone lines, a conducting-wire holder com-
posed of a section of corrngated metal, having
an outer metallic casing arranged in relation
to said corrugations to produce longitudinal
passages tor the reception of separate conducL
1ing-wires, in such manner that each wire will
be emelopul by non-magnetic metal, said
longitudinal passages bemﬂ of sufficient. c \pac-
ity t_ﬂr permit the introduction or removal of
any of said wires without disturbance to any
of the adjacent wires, as herein specified.

9. As an improved conduit for telegraph or
telephone lines, the pipe G, provided with
shoulders ¢, ar 1" anged to form one or more
longitudinal passages for holding the cables,
said sbhoulders being separated louﬂltudumlly,
as hierein described, to form a slof or opening
for draming the molstme trom the cables, as
herein speclﬁed.

10. The wire-spool d?, for containing theends
of two sections of fwontmuous condnctm and
provided with a binding-post, d@*, for GOIIIIL{‘t
g the ends of said SBCthllb 11 such manner
that Loth sections may be wound upon the
spool, as herein specified.

CHARLES H.

SEWALL,

Witnhesses:
WiLLiAM H. Low,
Ii, ¥, BENHAM.
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