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To all whom it may concern:

Be 1t known that I, JosepH P. DAVIS of

- New York, in the eounty of New York and

10

State of New York, have invented certain Im-

provemwents in Underground Systems for Elec-

tric Wires, of which the following 1s a speci-

fication. -
This mveullon IEI%teS to the (‘ODStl nction of

‘under ground conduits and working- chambers

for the reception of electric wires; and it con-

- sists in certain improvements Whereby an effi-

e

cient, economical, and durable conduit can be
made or buillt, and also in improvements 1n
the construetionand arrangements of-the work-
ing vaults or chambersand the covers for the
same, whereby they can be more efficiently and

conveniently sealed to prevent the admission

of moisture and secured against the ingress of

- unauthorized persons, while the manipulation

20

,25

20

39

45

- ber 22, 1854, to Felix Marie Baudouin, No.

50

of the said cover is by the use of suitable means
facilitated.

It also consists in such a construction of the
chamber-cover or man-hole casting as will dis-
pense with the closing in or narrowing of the
brick-work of said chambel thus pr oducluo &
chamber which is much more convenient to
work in than has heretofore been built.

It finally consists in the combination of the
above-detailed improvements into a harmoni-
ous system complete initself. It is not neces-
sary to state specifically the object of this in-
vention, since the said object is sufficiently in-

‘dicated, ‘and is im plied by the st%temenb of in-

ventlou

T am well aware that it is old in the art to
construct a conduit or a series of parallel ducts
for the reception of electric wires and to place
at suitable points at desirable distances from
one another chambers into which the several
duects from different directions are led, the

said chambers being adapted for the ingress of

workmen and designed for the purpose of con-
necting the several wires at junction-points,
for the testing of wires, and for other analo-
oous manipulations, such an organization hav-
ing been shown, described, and claimed in
Letters Patent of Great Britain issued Decem-

2.910. My invention, however, comprises
many detailed improvementswhich experience
has (lem{)nstmted to be ‘useful and conven-
ient. |

1

|

“Ing the brick-work in at the top. .

|

gard asimprovements.
ing the sealing-gasket and the plan I adopt of
| holding the same in position.

In the drawings which illustrate and con-
stitute a part of this specification, Figure 1 18
a perspective view of the interior of one of the

underground working-chambersillustrative of

a special feature of my system. Fig. 1*1is a
general view, in longitudinal vertical section,
of such a sufficient portion of the system as is
requisite for illustration. I'ig. 2 is a vertical
cross-section,and Fig. 3 a vertical longitudinal
section, of the construction of conduit which
I employ, extendmg Subte.‘rraneous]y from
enlarged VIGWS ofaj oint counecbmg two leno thﬂ*
of one of the pipes or tubes shown in Fig.' 2
Fig. 4 is an enlarged view of one of the work-
ing- Ch&mbGISWlth conduits entering, showing
more especially the special points of consbrm,
tion in the cover and chamber-top which I re-
Fig.bisadetailshow-

IFig. 6 1s a de-
tail showing a portion of the outer cover and
showing means for the ready raising of the
said cover. Iigs. 7 and 8 show perspective
and sectional views of the means for securing
the closing-bar of the inner cover. Fig. 9is
a sectional elevation of a vault, illustrating a
modified form of cover-casting, whereby I am
enabled to maintain ample roomfor work above
the brick-work line and to dispense with clos-
Fig. 10 isa
detail of the Inner cover, showing in plan one
of the lifting-handles therefor.

I will descrlbe, first, the general construction
of the system of conduit and working vaults,
referring to Figs. 1, 2, 3, 3%, 3°, and 9,_andmll
afterward describe the details which appear
to require special consideration.

I construet the conduit-sectionsof hydraulie-
cement pipes, each provided with an envelope
of sheet-iron riveted longitudinally, as shown
at 18, Fig. 3% -and baving cast-iron joint-pieces
15 and 14, Fig. 3% on the ends, (male and
female,) over which joints are placed a sheet-
iron collar, a wire-netting, or a base-work con-
sisting of a sheet of textile fabrie, which is
filled with cement, 17, so as to make a perfect
joint.

hydraulic - cement concrete, which is thor-
oughly treated with hot asphalt, and the en-
tire mass of cement pipes and the concrete
matrix constitutes, in fact, a continuous mass

These plpes are deposited in layels in
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from each chamber to the next, the ends of each | able openings in their sides for receiving the

conduit being substantially flush with the in-
ner suriace ot the chamber-walls.
The individual ducts 4 are made, as herein-

~beforestated,of sheet- 1r0111111edW1th hydraulic

cement, a,nd in practlce are from two and one-
half to three inches in inside diameter, with a
thicknessinthe cementlining12of five- elghbhs
of an inch, and the thickness of the sheet-iron
envelope 13 1S convement]y No. 24 to No. 26
ocage.,

At the ends of each pipe-section is ﬁtted a
cast-iron jointing-piece, 14 and 15, male at one
end and female at the other, whereby the bore
18 made continuous thro un'hont the entire sec-
tion. - During the process of laying I use a
sheet-iron eollzu or sleeve, 10, riveted on a
seam, 19, Fig. 3", or alternatwe]y a piece of
fine wire-netting attached to the pipes over
the joint with strong wires, so as to hold the
ends of the pipe immovable. Either of these
joint-envelopes is then filled in with pure
cement concrete, which is thus caused to com-
pletely surround the joint and to closely ad-
here to the same, producing a practically-
homogeneous length of duct; or in place of
either I may spread the cement on a sheet of
sultable textile fabric—such aslinen, cloth, or
canvas—and apply the same to the outside of
the joint to form a complete conduit. The
method adopted 1s to dig a trench of suitable
depth, and after well ramming the bottom of
the same to apply thereupon, first, a layer of
the cement concrete, then a horizontal layer of
pipes,jointing the pipesastheyarelaid,ashere-

~inbeforedesceribed. Conecrete is then rammed

in between and over them to the required

~ thickness, after which another layer of pipes

40

15

59

65

is laid, and so on until the entire conduit is
built up.

It 1s in many cases advisable to employ an
external box, 2, in which to lay the conduit,
as indicated in Figs. 2 and 3. This forms a
compact bottom and lining for the trench, and
serves as a form for the concrete mass confain-
ing and surrounding pipes. Where such a
box is used, it may be made of rough spruce
or hemlock of one to one and one-fourth inch
thick. Before laying the concrete mass therein
the inside of the box bottom and sides are
well swabbed with hot asphalt, so that the
concrete when put in sets against the water-
proof coating. When completed, the top of
the mass is coated with asphalt, also, before

filling in the trench. If no wooden box be.

used, 1t 1s only practicable to swab orpaint the
top of the concrete with the hot asphalt, which
will sink into the material and aid in pre-
venting moisture in settling in from the top.
1t 18 Wbll before painting Wlth the asphalt to
round off or arch the top of the concrete, as
indicated at I3, Ifig. 2; but, if desired, the

- conduit may be covered with a rough rpla,nk

This, however, 1s not absolutely necessary.
The vault or working-chamber is, as indi-

~cated 1n Figs. 1, 4, and 9 usually construcbed

of masonry, .-..nd has Vertlcal walls with suit-

ends of the- conduits. The several condmts
are connected at suitable infervals by these vo
working-chambers, which are used for joint-
ing, testing, and other necessary manipula-
tions, and for convenience in the work of

| drawing wires or cables through the conduits

from chamber to chamber. In the floor of 75
the sald chambers are embedded ring-bolts

76 and 77, within which is ‘placed, dum]n' the
process of drawing in, an iron bar, 78. ThlS
bar may of course, as clrcumstances shall re-
quire, be inserted either in the rings 76 or 77, 8o
which are arranged transversely w1th one an-
other. 1In eltlwr case 1t forms a support fora -
snatceh-block, 79, round which passes the rope

81, whereby the cables or conductors may be
drawn through the conduit from one working- 8g
chamber to the next. In the drawings the
rope is represented as being used to haul a
cable through the duct 4 of bhe conduit B® at
the right side of the vault, the rope passing |
round the snatch-block 'md through the man- go
hole, and the power being flpplled theleto on
the outside.

B’ is the end of a conduit entering from an--
other direction, and cables 75 are ‘51]0W1] as
entering from both directions and led round g5
the sides of the vault to other conduits.

In the mouth 1 of the vault may be scen the
man-hole casting, showing the recess b of the
locking-bar.

Such a construction as is deser lbed presents rco
numerous advantages. Used with a single
envelope of sheet- iron having just thickness
enough to protect the pure cement lining in
tranSportatlon and handling until it is S&fe]y
embedded 1n the hYdI‘E’LU]lG cement concrete, 1035
1t reduces the metal to a minimum, with cor-
responding electrical advantage, and gives a
conduitb consisting of a series of pure cement
duets, and affmdm an excellent smooth hard
surface for the drawnw in and out of eables, rto
composed, moreover, ofan noperishable mate-
rial, the lell(, of whmh Icreases with time..
The cement free from moisture-is a good non-
conductor, and surrounded as is cach duaet by
a thin meta,l envelope, thoroughly asphalted, 115
the duct can be quite safely relied upon to be |
1mperv10u% to water or gas except at the joints
of the pipe-sections. At these points the male
and female joint-castings, arranged as herein-
belore described, produce atmhh fit; and when r20
the pipe rntu:'lJmntS are embedded in a matrix -
of hydraulic.cement concrete asphalted hot
on the sides of the mass the construction will
be a strong, tight, and durable one. .

T will now describe the man-hole castings rz25
and the special arrangements and devices as-
sociated therewith whlch I have devised.

Theman-holecasting or working-vault cover
used for vaults of ordunw size (tlmt is, say,
four feet cross: section) is illustrated in I‘ws 130
1 and 4. It ecomprises a circaular cast-iron
frame, D, ribbed for strength and resting by
a broad ﬂan oe, , upon the briek-work of the
vault-walls below* the snrface of the earth, an
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“upon a flange or recess, ¢, in the mouth 1 of

~the frame, an internal or sealing cover, I, rest-

ing on a projecting rim or upturned flange, 6,

~extending from the. inner surface of the said

- therefor.

frame, and a locking-bar, E, and attachments
As shown more clearly in IKig. b,

“the flange 6 projects inwardly from the lower

10

edge of the frame on the same horizontal plane

‘as the broad flange d and sweeps upward with

It

a wide curve, as shown, thus forming a chan-
nel or annular trough extending round the
base of the internal surface of the mouth 1.
The sealing-cover F is slightly curvilinear in
section, the convex surface being outward.

It is so shaped for strength, and also to pre-

20

joint of the upper cover.
~does get in flows over the sides of the cover to

vent the accumulation of water upon 1t which

may get in from the street-surface under the
Any water which

the annular trough 8§, formed by the support-
ing-ring, from whence it may be carried oft

- by a pipe, o, leading through the masonry to

25.

20

the surrounding sand or earth, the upper end
of the said pipe being let into the bottom of
the trough. .The sealing-cover also is made
with a raised rim, », round it, forming a cir-
cular guide when it deseends into place, and
this rim, after extending upwardly, takes a
downward curve, so as to form a recess, 10,
into which fits a cireular gaskef or ring, 11, of

' india-rubber pipe.

_35

40

- Heretofore the gasket in man-hole castings
has been allowed to lie free on an open flat or
horizontal flange, or it has rested 1n a groove
in a flanged support under thestreet-cover, or
has been placed in a wide recess in the cover,

‘beveled in both directions, so as to facilitate

finding and fitting the cover upon the lower
or seating flange. - All of these forms of con-

 struction are liable to the same objection—

15

50

. In the construction which

namely, the difficulty and well-nigh imipossi-
bility of maintaining the gasket in a proper
position to provide a constant and positive fit

whereit can fully perform its function. More-
over, in none of these forms of applying the

oasket, so far as I'am aware, has there been
employed a tubular gasket which has the
special advantage of elasticity. |
I have devised
only gaskets with holes through them (such as
pipe) should be used on account of the high
degree of elasticity possessed by them when of
such a construction. The gasket 11 is more-

~ over made to fit tightlyin the recess, the eross-

6D

65

section of which is in shape that of an are of
a cirele of a proportion greater than that of
a semicircle. I have found a two-thirds arc
satisfactory. Under these conditions the gas-
ket once pressed into the eircular recess has
no tendency to drop out or become misplaced,
but is held in position, so that at all times,
when the cover descends in place, the gasket
receivesonitsentire circumference theupward

‘upper or outer street-covér,' C, substantially | tight joint. Inasmuch as the gasket is made

flush with the surface of the street and resting | of elastic pipe or tubing, this positive hold or

orip still leaves full play to the sealing action
due to the upward pressure of the flange, thus
constituting in practice a considerable 1m-
provement on any previous construction.

- Heretofore, so far as my knowledge extends,

‘both internal and external covers have had to

be pried up and raised with a crow-bar—a most
inconvenientoperation. Byreferenceto Iigs.
4, 5, and 10, it will be seen that I obviate this
inconvenience with respect to the inner cover
by attaching a handle, &, to the lugs 5 and j" at
two opposite points near the edge of the said
cover, whereby it may be readily and easily
raised when required.

Referring now to Figs. 4, 7, and §, I will
describe the means adopted for maintaining
the requisite pressure on the sealing-cover.
This is effected by combining the use of a
cross bar, I, a screw-bolt, X, and a padlock,

f, therefor in a mode which I shall now de-

seribe. The eross-bar E, which is of wrought-
iron, has a threaded hole at 1ts center,through
which the bolt X is serewed, the said bolt find-
ing a bearing and centering 1n a small recess,
m,in the cover. When the boltis screwed up,
the ends of the bar arelef into recesses formed
by lugs 5 in the sides of the man-hole casting,
and there find a counter-bearing, as shown in
Fig. 4.

tened part of the bolt, when screwed down
snug,rises above the upper surface of the cross-
bar, and when the flattened sides of the bolt
are ab right angles to the sides of the cross-bar,
asin Fig. §, an iron saddle-piece, ¢, having a
rectangular slot, 7, cut throngh-it, is let down
over the rectangular head of the bolt, which
passes through the slot so that it straddles the
bar. A padlock, f, is then attached to the
bolt X, the hasp passing through the eye
thereof. When this 1s done, the serew-bolt

cannot be unscrewed toallow the bar to bere-

moved and the sealing-cover lifted, giving ac-
cess to the man-hole to unanthorized persons,
except by breaking the padlock or other part
of the closing device, (which constitutes a bur-
olarious act,) because as long as the saddle re-
mains astride of the bolt and bar the turning
of the bolt is prevented by the sides of the
saddle impinging against the sides of the eross-
bar. . The outer cover, C, 1s, when in place,

flush with the surface of the ground,and does

not in form differ from the form usually em-
ployed. It may, however, at one or more
points of its periphery be provided with a re-
cess or notch, », wherein a suitable bar or
tool may be entered to raise it up.
Instances frequently occur where a large
wide conduilt or anumber of separate conduits,
B’, Fig. 9, must galn entrance with their nu-
merous ducts into- a subterraneous working-
chamber, but near the street-surface. In
such cases a vault, A, of unusually large size,

pressure of the projecting rim and makes a | is essential, and i1t is found convenient to in-

3

The screw-bolt has a flattened head,
g, with an eye, ¢, drilled throughit. The flat-
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crease the cross-section to five feet in order to
accommodate the increased number of duets.
The side walls of the working-vault being so

far apart, it is found that in order to use the
man-hole frame hereinbefore described, and |

1llustrated in Fig. 4, the masonry would re-
quire to be drawn in from about three feet be-
low the surface for the purpose of contracting
its mouth to the propersize to be surmounted
by the said frame, which is intended for the or-
dinary vault, having a width,usnally, of about
four feet; bub to so contract or narrow in the
brick-work at the top of the vault is inconven-

lent in construction and circumseribes the |

head-room or working-space. I have there-
fore devised an extension-frame, G, asin TFig.
9, underlying the upper frame, D, to which it
18 bolted, and resting upon the top of the
brick-work, into which a vertical flange, 7,
enters to prevent the ingress of water. Thus
the entire advantage of the increased width of
the vaultis utilized, the head-room is enlarged,
and the conduits near the street-surface are
enabled to enter. It is not essential to furnish
this construction with the drain-pipe o, lead-
ing below the lower frame into the surround-
ing earth, as the drain may be caused to pass
through the joint between the castings at P.

I have not described the introduction of
electric cables or wires into these conduits,
and 1t 18 to be understood that any of the well-
known cables may be introduced by any of the.
ordinary modes.

Having now described my invention, I
claim—

1. The combination, in a man-hole frame or
crown-pilece for subterranean vaults or work-
ing-chambers, of a circular frame having a flat
base-plate or flange resting on the vault-ma-
sonry, an internal or sealing cover therefor
having a carved flange or rim incasing per-
manently and adapted to tightly grip an elas-
tic gasket of rubber tubing or analogous ma-
terial, and constituting also a gnide for the
cover, an upwardly-carved flange projecting
from the inner wall of the circular frameand
forming an annular channel to receive waste
water, and serving also as a seat for the cover-
flange and gasket, and a waste-pipe leading
from the said channel downward and through
the masonry, as deseribed herein. |

2. The combination, substantially as de-
scribed, in a man-hole-frame casting, of the
annular channel 8 for waste water, having the
curved and upturned flange 6, the inner or
sealing cover I, with the upturned edge » and
flange curved on 1tself, so as to form the recess

10, and the gasket of india-rubber pipe fitted
1n and gripped by said recess to form a per-
manent and undetachable gasket, which rests
upon and is pressed by the frame-flange 6,
whereby the tightness of thesald inner or seal-
Ing cover, when in place, is insured.

3. In a cast-iron framing for underground-
conduilt vault covers, theinner orsealing cover
having a recess or step in the center of its up-

in place, upon lugs at opposifc sides of the
frame and having a threaded hole through its

adapted to engage with the threaded hole in
sald bar and to center in and bear upon the
step on the cover, the slotted saddle adapted
to be slipped over the said eyebolt when the
latter is screwed home and to bestride the bar,
and a padlock for attachment to the said eye-
bolt, all in combination and co-operating as
deseribed.

4. The combination, with a working cham-
ber or vaunlt built with approximately-vertical
walls of masonry, of an extension-frame there-
for, the said frame being provided with ribbed
flanges resting upon the top of the vault-walls,
and provided also with a horizontal flange at
its upper side, which flange carves upward at
1ts inner edge, and a surmounting frame pro-
vided, ashercinbefore desceribed, with the inner
and outer covers and their locking devices,
which surmounting frame rests upon the hori-
zontal flange of the extension or base frame,
surrounding the inner upwardly-curved edge
thereof, as shown, thus constituting an annular
canal for waste water and affording a construe-
tion giving a greatly-increased head-space,
dispensing with the necessity of contraeting
the masonry, and adjusting an upper man-
hole-frame of standard size to an enlarged
square section of vault, substantially as de-
scribed. | | |

0. Thecombination,with the working-cham-
berin an underground system of conduits, of
pairs of ring-bolts fixed in the floor parallel
to the respective walls thereof or opposite the
conduit ends, and a snatch-block bar adapted
to be 1nserted in the two ving-bolts of a pair,
for the purposes specified.

In testimony whereof I have signed my name
to this specification, in the presence of two sub-
seribing witnesses, this 29th day of June, 1887.

JOS. P. DAVIS.

Witnesses:
THOS. D. LOCKWOOD,

- AL J. WAGNER.

per surface, a cross-bar adapted to bear, when

center, a threaded eyebolt with flattened head -
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