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UNITED STATES PATENT OFFICE.

EDWARD A. KITZMILLER, OF HAWKINS STATION, PENNSYLVANIA.

UNDERGROUND CONDUIT FOR ELECTRIC-CIRCUIT WIRES.

SPECIFICATION forming part of Letters Patent No, 250,548, dated December 6, 1881,
| Application filed Aungust 8, 1881. (No model.) |

To all whom it may concern : _

- Beitknownthatl, EDWARD A.KITZMILLER,
of Hawkins Station,countyof Allegheny, State
of Pennsylvania, have invented or discovered

s anewand useful Improvement in Underground
Conductors for Electric-Circunit Wires; and I
do hereby declare thie following to be a full,
clear, concise, and exact description thereof,

- reference being had totheaccompanying draw-

10 Ings, making a part of this specification, in |

which—like ietters indicating like parts—
Figure 1 1s a view, partly in elevadtion and
partlyin section, of my improved nnderground
wire-conductor for electrie circuits. Fig. 2 1s
iz & sectional view, to an enlarged secale, of por-
tions of two pipe sections or blocks, and of the
joint or connection made between them. Ifig.
J 18 a perspective view of the parts shown in
Fig. 2, the joint case orsleeve being partially
broken away. Iig. 4 is a perspective view of
a modified form of the joint case or sleeve.
Fig. 5 1s a perspective view, drawn approxi-
mately to the scale of Fig. 1, showing parts of
my improved apparatusillustrative of the man-
ner of laying the same for use,and Figs. 6 and
7 are views of different forms of gaskets which
may be employed. =~ T
My present invention relates to meaus for
covering, insulating, and protecting under-
ground wires for electric-cirenits; and it con-
gists in a new and improved form of perforated
- earthenware or terra-cotia pipes, blocks, or sec-
tions, with new and improved means for con-
necting and inclosing or covering such pipe-
35 sections to form wire-conductors of any desired
ngth, which shall cover, insulate, and pro-.
~12et the inclosed wire or wires, both from out-
si1e infinences and trom influences tending to
arize from the near presence of a plurality of
wires, as hereinafter more fully described and
claimed. |
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- In the drawings, A A represent perforated |

blocks or pipe-sections of terra-cotta or earth-
enware. These sections are, by preference,
made rectangular in cross-section, and the lon-
gitudinal perforations a a are also, by prefer-
ence, arranged in a similar manner. This formn
and arrangement is preferred as securing both
- economy of space and conveunience in handling.
50 They are made of any desired size in section,

from two to three feet in length, and by the

45

i

nsual methods of manufacturing terra-cotta or
earthenware. They are, by preference, glazed
on their inner and outer surfaces by methods
commonly practiced. The tubunlar passagesa

55
may be made by piercing the clay blank while

“in the mold with iron rods, as ordinarily prac-

ticed in manufacturing tuyeres. |

A certain side of each -block A may be
marked, as at s, either in or out of the mold,
in anysuitable manner, to enable the workmen
to put the sections together in the same rela-
tionship to each other—that is, the same side
np—thereby preserving more perfectly therela
tionship of perforations through all the sec- 63
tions, and securing without difficulty a practi-
cal alignment of perforations throughout. Ib
order, however, to facilitate the passage of
a wire through a succession of sections or
blocks, I make the perforations a with conieal,
tapering, or bell-mouth ends a/, as in Fig, 2,
thereby preventing material obstruction of the
passages, even though the separate sections or
blocks may not be made or put together with
accuracy. I consider this a usefal feature of 43
the perforations,owing to the difficulty of mak-
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ing terra-cotta and similar articles with perfect

uniformity, and this is especially true where
two or more separate passages or perforations
are made through the sections for separate
circunit-wires, as in my invention, since one or

8o

more lines of perforations may register prop-

erly, while others may vary sufficiently to ob-
struact the passage of the wire which is pushed
through such lines of perforations, as herein-
after described. By this simple feature of con-
straction I avoid trouble iu introducing the
wires arising from slight imperfectionsin align-
ment of perforations, as stated. A smali en-

largement at ¢’ will answer the purpose, how- go

ever, leaving sufficient thickness of wall for
separating the wires at the joints. A swellor

enlargement, a?, is also made at either end of

each section or block on its outer surface, to
facilitate the connection of successive sections. g5
As shown, this enlargement is tapering in form
and alike on all sides of the pipe; and while
this form is preferred, yet the purpose iu view
may be secured in part, at least, by various

other forms of enlargements-—as bands, lugs, oo

&c.,on one or all sides of the sections or blocks..
The joint or connection is made as follows:
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* Two sections or blocks, A A, are put together

~ end to end, and a sleeve or cese, B, is passed
- over the two ends in contact. This sleeve may
-~ be made of the same material as the sections
-5 A, and in asinglé piece, as represented in Fig.
.9y or it may be made of other suitable mate-
- rial, in two ormore pieces, and secured togeth-

er substantially as illustrated in Fig. 4. The

‘opening through or interior of the sleeve cor-
to . _
-~ area at the ends b slightly in excess of the area
. - of the end a® of the section, so that the sleeve
- - 'may readily be passed over t}fe abutting end
@’ Toward thecenter b of 33 sleeve its open-

£5 _
-substantially in form with the enlargements a®
- @ sothat when the sleeve is in place, as in
- Figs. 2 and 3, an open gpace of nearly uniform
- thickness is provided. between the inner sur-
20 face of the sleeve and the outersurfacas of the
~ abutting ends of thé blocks. - In putting these
- parts together a rabber, felt, or other suitable
- gasket, ¢, is placed between the abutting ends
a’. These gaskets may be made to cover the
entire end of the sections, as in Fig. 6, perfo-
rations ¢’ corresponding to the passages a be-
ing made therein; or they may be made in the
form of a rim or washer,asin Fig. 7, ahd adapt-
ed to pack the outer edges of the joint. They
30 -are designed in part to prevent the inflow of
- cement with which the jointis covered, and in
- part. to afford an elastic bed into or against
which theé ends of the sections may ba pressed,
. ~thereby securing a tight joint with a proper
35 alignment of sections A .A. The gasket being
~ 1n place, the ends a® are pressed together by
"~ any suitable clamping device. Thesleeve B is
‘passed over the joint and the enlargements a?,

- ‘,35

- aund the space thus inclosed is filled in any con-
40

yenient way with some Kind of hardening, pet-
~ rifying, or indurating cement O. -

+  Yariouskindsof hydraulicand other cements
- --are well known, and may be used for this pur-
- pose, which may be applied in a plastic or
45 semi-fluid state, and which in time will become

opening at the ends b of the sleeve may be
luted with clay or closed in other convenient
way to insure the complete filling of the space
so and prevent waste, When the cement has
- - sufflciently hardened the clamping device by

-which the sections A were. pressed together

B ‘may be removed. Owing to the form of the
- .ends of the sections and of the sleeve, the ce-
55 ment will operate as a lock or wedge, binding

~ the parts together permanently and secarely.

In thus putting the sections together the work
-of properly arranging or aligning the two sec-
- tiops " may -be facilitated by ruvning rods
- '60 through two or more of the outer perforations,

@y of one section and into the corresponding

perforations of the other section. When the
- Joint is completed these rods may be removed.
- Any desired number of sections, A A,, may be
65 put together in this way, laid in a french, and
~ wires introdaced, ashereinafter described; but
~ whilesuch acondactor withoutother than earth

responds in form to the section A, having an |

covered with earth in'the usual way.

ing is, by preference, enlarggd, corresponding

“hard, like stone. Inapplying such eement the

 covering may serve & useful purpose, espe-

cially in dry soil, yet I prefer to provide far..

| ther protection, both to exclude moisture and 70

to protect the ear:henware-work from injory
or accidental breakage. This is done by lay-

ing it in & wooden box, D, (see Figs. 1 and 5,)

of somewhat larger area in cross-section than

the sleeves B, and then filling such box, be- 7z
fore covering, with piteh or similar matter
adapted to repel moisture and preserve the
wood of the box. This being done, the cover
d of the box is secured in place and the Wholle |
n 8o
practice it will be found convenient to do a
large part of this work at the shop, atid I have
illustrated in Figs.1 and 5 this method of pre-
paring the conductor. To this end boxes D .
are prepared of proper size aud of convepient 8s
length—say twelve or’'sixteen feet, preferably -
the latter. A sufficient number of sections A
A. are then put together end to end, as above
deseribed, to afford a united-length in excess
of the length of box ID. These united sections
are then laid in the box with the two ends pro-
truding, the remaining space in the box filled
with pitchy matter E, and cover d secured, as
illustrated in Iig. 1. In this way compara-
tively long lengths of finished conductor are gg
prepared in convenient and safe form for ship-
maog and for laying in the trench. ' In order
to secure complete protection for shipping, it
will. be necessary simply to box temporarily -
the protruding ends of section A. In uniting roo
these lengths in the trench, (see Fig.5,) two
protruding ends, a® a3, are brought in-contact
and the juint covered by a sleeve, B, and the

99

parts secured with cement, as abovedeseribed.

In forming these joints in. the trench it will be
found convenient to use the form of sleeve
shown in Fig. 4, as it may be put in place more
easily, and the cement filling may be inserted,
in whole or in part, before the cap part is put
on. Also,in caseit should ever become desira- 110
ble to remove a joint to repair aninjury in any

105

part of the conductor, these parted sleeves

may be removed more readily than solid ones,
and by thus removing them.a length as first -
laid in the trench may be removed and re-
placed. To inclose the joint between lengths
thus made I make use of & short connecting-
box, D/, of snitable size to admit the ends of

| boxes D, as shown. These short boxes I are
alsofilled with pitch and the coverd' is secured.

120
If desired, the boxes D D' may bespiked, nailed,

or otherwise fastened fogether at the lap .

The-materials being prepared at the shop, as
described, such lengths may be laid rapidly
and- economically, making by their union a 125
continuous - conductor of any desired length. -
It 13 desirable, however, tointroduce testing-

‘bozxes in lipes of this class at convenient in-
teryals. Any suitable known form of testing-

box may be employed with my invention. As 130

such devices are known in the arg I do not con-

sider it necéssary to describe the same.” Such
boxes may also be made the turning-points -
for changing the inclination or direction of the

115
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line, and they may be inserted at proper inter-
vals for this purpose. They may also be used
as stations, from which the wires are inserted
endwise through the continuous lines of per-

5 forations @ ¢, or withdrawn therefrom as re-
quired. |
If the conductor be laid with care, 2s above
described, wires several hundred feet in len gih
may be inserted and removed readily. Any

ro suitable apparatus may be used for this pur- |

pose. One by which any of the wires of 2
large nomber may be removed and inserted
without disturbing others will form the sub-
ject-matier of a separate a pplication for patent

15 by me. |
It is especially important, in conduectors for
electric power, heating or lighting wires, that
the material in close proximity to such wires
be of such nature that it will not be injured
20 by & high degree of heat, and it is equally im-
portant that mois ure be excluded from the
wires. These desirable results are fully se-
cured by my invention.
earthenware for withstanding high degrees of
25 heat is well understood, and by the means.em-

ployed for uniting and protecting the sections |

they are rendered excellent non-conductors of
~electricity as well as moisture. |

The locked joint made by the swelled form
of sleeve and enlargementson the section ends,
as described, is, I cousider, an important im-
provement, and I prefer to employ the same
on ali the joints; yet many of the advantages
of my invention may be secared by employing
35 & plain sleeve, with or without the enlarge-

- ments, especially for the inner joints of the pre-
pared lengths shown in Fig. 1, since, by the
stifiening or hardening of the pitchy filling E
the sections will be held together with consid-
erable strength, and as the preparation of the
parts up tothis stage may be made in the shop,
they may be handled with the requisite care
until secured by the pitch. Also,if s COmPAara-

30

40

The adaptation of |

l

3

tive dry and stiff cement be employed for fill-
ing the sleeve, and care be exercised in mann-
factaring the blocks or sections to make their
end faces true and smooth. the gaskets ¢ may
beomitted, though,for thereasonsabovestated,

45

| I prefer to use them, as better results are there-

by secured with less expense.
~_All of the elements employed in my inven-
tion may be obtained cheaply and in any de-
sired quantity,and when combined as deseribed
they form a conduector of great durability, and -
possessing advantages very desirable for the
parpose for which my invention is designed.

I claim herein as my invention—
1. An eartbenware block or section, A, hav-
lug two or more perforations, @, through the
same, such perforations having tapering en-
largements a’ at their ends, substantially as
and for the purposes set forth.

2. In an underground wire-conductor, the
combination of perforated earthenware bloeks
or sections A, having enlargements a? at their
ends on their outer surfaces, sleeves B, adapted
in size and form to pass over theenlarged ends
of the sections, and having the interior open-
ing swelled or enlarged from the ends toward
the center with petrifying or indurating fillin g
U, substantially as set forth. |

J. The combination of perforated sections or
blocks of earthenware adapted to receive and
inclose separate electrical circuit-wires, gaskets
arranged between the abutting ends of the see-
tions, sleeves adapted to pass over and inclose
the abutting ends of the sections, and an in-

50
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durating or hardening cement filling between

the sleeves and the inclosed sarfaces of the
sections, substantially as set forth.
In testimony whereof I have hereunto set

EDWARD A. KITZMILLER.
YWitnesses: |

R. H. WHITTLESEY,
0- ]-J- PARKER#

8o

| my hand.
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