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UNITED STATES

PATENT OFFICE.
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IMPROVEMENT IN SUBSTRUCTURE OF STREETS.

Specification forming part of Letters Patent No. 179,159, dated June 27,1876; application filed
June 12, 1876.

To all whom it may concern :

Be it known that I, MANLY A, BURNHAWI, of
the city, county, and State of New York, have
invented certain new and useful Im prove-
mentsin the Construction of Streets, of which
the following is a specification:

My invention is designed to provide a per-
manent structure which shall afford facilities
for the application and use of gas and water
mains, telegraph - wires, pneumatic transit-
tubes, &e., and will enable all necessary re-
pairs, changes, or connections to the same to
be made without necessitating the tearing up
or removal of any portion of the pavement, as
well as to furnish improved facilities for sew-
age. To this end my improvements consist in
a novel combination of a pavement and a sup-
porting-substructure and its adjuncts, all as
hereinafter fully set forth.

In the accompanying drawings, Figure lis a
vertical transverse section of a street emhody-
ing my improvements ; Fig. 2, a vertical lon-
gitudinal eentral section of a portion of the
same; and Fig. 3, a similar side section at the
linexx of Fig. 1

To carry out the object of my invention, I
first provide a substantial foundation, A, for
the structure, which foundation may be either
a natural bed of rock or any suitable mason-
work, and must be located a sufficient distance

below the desired roadway level fo admit of

the location of a sewer, B, immediately above
it, the upper line of whlch sewer shall be at or
below low-water mark, in order that the action
of tide-water may be exerted in the most
desirable nanner to remove impuarities. I pro-
pose to.use a sewer of the section shown in Fig.
1, as being best ealculated for strength and fa-
cility of construction, to wit, of egg-shaped sec-
tion, having its greatesttransverse diameter at
the base, and terminating at top in a Gotkic,
“equilateral, or lancet arch. The foundation A

should extend at least from outside to outside of

thecurbing, thesidesadjacentto the houses be-
ing meant by the outsides, and it may with ad-
vantage be extended from the houseor frontline
on one side of the street to that on the other.
Upon this foundation I erect two or more sub-
stantial walls, extending.longitudinally along
the street. In this instance I have shown two
central walls, A A% and two side walls, A3 AY,

o

being the form of construction preferred by me
for streets of ordinary width, but for very nar-
row streets two only might be employed. A
central arch, A% is sprang across the tops of the
walls A Al and similar side arches, AS.A7,
unite the side walls A3 A4 with the central walls
A AL The outside crown-lines of the arches
should be at or near the level of the bottom of
the curbing.. A graded flooring, A%, is built
across the space between the two central walls
at or near the top line of the sewer B. The
space included between the walls A Al arch A®,
and flooring A® forms a main tunnel, G, in
which may be laid the water-main D, gas-main
E, and telegraph-wires I, the latter being sup-
ported on suitable br ackets or standards, and
which is, moreover, of sufficient capacity not
only to allow easy passage tfor the workmen en-
gaged in the construetion or repair of the gas,
water, and telegraph lines, but also to afford,
asin casesofriot or insurrection, a passage-way
by means of which large bodies of troops may
be safely and expeditionsly marched to and
massed in any desired quarter of a city. The
main tunnel C should be provided with proper
drains, leading into the sewer B, and with suit-
able man-holes to allow access thereto. Venti-
lators should Le provided, sufficient in number
and capacity to maintain a supply of pure air
in the tunnel, which may bereadily, if desired,
lighted with gas. Aunarchway, G, of sufficient
size to allow tree passage ‘and working-space
for a man, leads from the cellar of each house
to the side wall of the main tunnel, and is pro-
longed, with a lower crown, to the side of the
sewer B. Within these archways are placed
the water-supply pipes d, gas-supply pipes e, -
and drain or sewage pipes b of the different
houses, connecting respuﬁ:lvely with the gas
and water mains and sewer, and it will be ob
vious that they are readily accessible at any
time for examination and repair. Pneumatic
transit-tubes H H’, one or more, may be laid
in the spaces at the sides of the main tunnel,
Leing supported upon arches h, or girders, if
preferred, and access to the tubesis had by suit-
able doorways in the basements of the build-
ings selected as stations.

The substructure above described forms a
firm and substantial support for the pavement
J X L, whieh is laid apon it. "~ The pavement



2 179,159

shown need not be here specifically described,
as it is not herein claimed. Any desired form
of pavement may be used, but I prefer one
which is water-proof and of a permanent char-
acter. A macadamized pavement of broken
stone, similarly set, may be substituted for the
blocks, if preferred.

Man-hole rings M are placed at proper inter-
vals to afford access to the main tunnel, and
are provided with upper and lower flanges to
bold them firmly in position. The man-hole
rings are of oval form, and are set with their
greater diameter in the direction of the length
of t'.e street, being inade of sufficient size to al-
low the largest sizes of water-mains ordinarily
used to be introduced through them.

- The sidewalks may be laid down in any man-
ner deemed most desirable.

From the above constraction and combi-
nation of the subway and pavement I am en-
abled to provide a receptacle for the gas and
water mains which, being accessible through
the man-hole rings, allows all neeessary con-
nections and repairs to be made without break-
ing upor disturbing the pavement,accomplish-
ing a resnltnot heretofore accomplished within
my knowledge, to wit, the use of a literally per-
manent pavement, while the solidity of the
supporting structure enables me to use one’or
more pneumatic transit-tubes without in the
least degree impairing the solidity of the
buildings on either side. The advantage of

accessibility afforded by the arched passages
for thehouse-connectionsis, moreover, obvious;
and, further, the relative arrangement of the
sewer and tunnel is of great importance in

carrying out a thoroughly-practical system of
sewage.

I am aware that a subway or tunuel for gas
and water pipes, &c., has been long known,
the same having been proposed as long ago
as 1822, in the English Patent of one John
Williams, and sundry Letters Patent having
been subsequently granted in the United
States and Great Britain for modifications of
the same plan. I do not, therefore, broadly
claim such a device, as it, per se, forms no
part of my invention.

I claim as new and desire to secure by Let-
ters Patent—

1. The combination, in a street or roadway,
of a foundation, a sewer resting thereon, and
two or more vertical walls, arched at top and
supporting the curbing and pavement of the
wagon-way, sabstantially as set forth.

2. The combination, in a street or roadway,
of a foundation, vertical walls supporting the
pavemeunt of the wagon-way, and pneumatic
transit-tubes resting upon arches or girders
supported on the vertical walls, substantially as
set forth. : :

3. The combination, in a street or roadway,
of a foundation, a sewer resting thereon, ver-’
tical walls supporting the pavement of the
wagon-way and.inclosing a central tunnel,
and archways counecting the basements of
houses with the central tunnel and sewer, sub-
stantially as set forth.

MANLY A, BURNHAM.
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CHAS. W. SCHUELLERMANN.



