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. Speclal with frequent stations.
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‘stations; and, as the platform of such stations
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SPECIPICATION forming part of L&tteia P.atent No. 3€0,655, dated April 5, 18_8'?.

Application filed December lq 1826.. Serial No. 921,957,

(No model.)

To all whom 1t maly concermn:

Be it known that I, BENJAMIN F. CARPEN-

TER, a citizen of the United States, residing

at Roselle, Union county, New Jersey, have
invented certain new and useful Improve-
mentsin Underground Railwaysand Pipe-Sub-
ways, fully deseubed and represented in the
following specification and the accompanying
dr awincrs, forming a part of the same. |
- The object of thls invention 1s to provide
improved underground transit facilities for
passenger and freight traffie, combined with
accessible subways Tor pipes, wires, and tubes
for distribution and communication, all
adapted tothe requirements of a populous city.
To effect these objects with economy of ex-
pense and space, both vertical and lateral, and
to thereby reduce the depth and width of ex-
cavationand consequent dangeror interference
with buildings, and to secure rigidity and du-
rability of the structure, and to adapt -the
whole to the existing lumts of the streets oc-

‘cupied, and the buildings, vaults, structures,

and systems of sewers and pipes and tubes of
distribution occupying or adjacent to such
streets, I have devised a particular arrange-

ment of separate tracks for through aud local

traffic, so as to locate the through- “tracks uapon
the solid ground, and to obtainaccessible pipe-
subways below the local tracks.

To supply the wants of a large city, which

would be connected with lines of railway lead-

ing to great distances, and would require local
passenger-trains within its own limits, I have
provided for the requirements of two Systems
of traffic—the one for rapid express-trains and
trains of freight or general traffic, with stations
at longer distances, and the other local and
The system
designated as ‘‘ general,”” with stations at long
mtervals neced not follow a grade-line con-

forming to the street-surtace, e*s:eept for sta- ;
tions and at other special places,while the sys-

tem designated as “‘local’’ needs to conform to
the street-surface to be adapted to frequent

by which passengers reach local cars should

“occupy a level above the established sewers, it
becomes necessary to elevate the local tmchs

to a grade suited to place station-platforms
‘IDOVG such sewers, and thereby at the same

time shorten the distance of such phtfm ms
from the street.,

As cars adapted to local fraffic may be made
of special form, they should occupy a vertical
space less tlmu that necessary for the cars of
the general traffic which would be brought
from railroad-linesin any part of the country.

39

A majority of thestreets of cities are sonar-

row that all the space available between curbs
is required for such a double system-of rail-
ways with four tracks side by side, and all the
requirements of water and gas pipes and con-
duits for wires and tubes must necessarily be
placed beneath certain of such tracks if the

railways are brought near the'surface of the
‘street, for the purposes above stated. Thesub-

ways for such pipes and conduits should be
placed as close to the sides of the street and as
near to the surface as possible,while avoiding
interference with the local passenger-trains,
which must, of course, be made accessible. 1T
therefore dispose the tracks and subways in

-the manner shown in the annexed drawings

to reconcile these different requirements, and

to provide perfectly accessible subways of such
magnitude that they may accommodate large

water-mains and other heavy pipes and afford
sufficient room to conveniently introduce and
remove them, and to furnish space for a tram-
way as 4 means of conveying such pipes or re-
moving them or other heavy materials. |
As sewers should be placed on a line to

connect with existing inlets and outlets, they

should occupy a space either in the side walls
of the struecture or attached to the outside
thereof at such datum line. The walls of the
pipe-subways should also be located so as to
serve as a part of the supports required for
the street and for the railway- 1)11dﬂ'es. to se-
care the ntmost economy.
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The arrangement I have devised will be un-

derstood by reference to the annexed draw-
ings, in which— '

Ifigure 1 is a transverse scection of a street:
and the entire substrueture. Fig, 2

tudinal section of the same on line # in Fig., 1
looking toward the posts C; and Fig. 3 is a
longitudinal section on line ?/ Jlll FIG‘ 1, looL-
ing toward thewall A.

- A are continuous side walls, distanced about
forty-four feet apart, or sufficient to accom-

95

1s & longi-

IQO




modate four lines of railway-tracks. These
tracks are all contained in an open continu-

-~ ous space, excepting that columns € O are lo-
- cated at the side of the general tracks I, and

serve, in connection with the walis A, to

support the street-bridge B upon beams B’ |
and B° The tracks I for through traffic are |

. located beneath the center of t-he street at a

~ suitable distance below the bridge-beam B/, to |
10

permit the passage of a locomotive or a car

. of any pattern used in general traffic, a freight-
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Thus 1n Ifg.

car, I', being indicated upon one:of the tracks.
Nosubwayor continuous excavation is made

beneath these tracks, which therefore rest di-
rectly upon the ground to secure the utmost |

solidity and durability in the road-bed.
Between the walls and the columns ©, at the

sides of the general tracks, are located the spe- |

cial tracks H, and, as the cars used on such

| tracks may be mad'e of unifm m- Size to melely.

By the elevatwn oiven to these tr acks 2 sub-
way, D, with "111]1)16 head-room is easily ob-
tained adJacent to theside walls, A, and there-
fore conveniently accessible- to the buildings

- at the sides of the street.. =

To save the utmost degree of excavation
and to ufilize the space between the track-

~ stringers ]]" ‘the httel are- buppmted upon

At each Side of the general tracks I is lo-
cated a wall, I¥, supported upona foundation
G, extended from the walls A, such walls F
thus serving the triple purpose of inclosing
the subway D, sustaining the columns C, and
retaining the foundation beneath the tracks I.

Tramways N are provided upon the founda-
tion G In the bottom of the subway, and a
water-main, P, gas-mains K’, and steam-pipes
Q are also conveniently arranged within the

same to furnishservice-pipesto adncent build-
ings.

The structure also affords abundant oppor-
tunity to accommodate electric wires convey-
ing currents of different intensities in such re-

lations that injurious induction may not be

produced. Thus telegraph-wires M may be
laid in the floor of the subway, electric-light
wires M’ may belaid between the general traf-
fie rails, and telephone-wires M’ may be sus-
tained by brackets L. upon the heam% H of the
subway.

In some cases a single subway at one side of
the street may suffice to contain all the pipes,
tubes, and wires required for distribution and
communication; but where two subways are
nsed they shou]d be frequently connected by
transverse tubes J', to convey smaller pipes,

~ wires, &ec., from one main to another, or to

buildings upon the opposite side of the Street

]

verse pipes whenever desired. _
of a break in a gas or water main in one sub -

360,655

from one of the gas-mains K’ through such a

pipe, J’, extended from one subway to the

~other beneath the foundation of the tracks 1,
“the pipe being thence extended upward be-
tween the beams H and out through the wall

A, from which it could be conducted to any
desired point..
wire IM* is shown carried through the pipe J’
between the beams H and through the wall

/¢

In like manner the electric

A, to be carried to the adjacent building.

The tubes J° may be formed of metal, terra-

'cott% conclete or .O.Lher eompositious and

be :mselted in the W alls I" and A wheu built 80 |

| - Besides the fre-
quent communication thus afforded forsmaller

to furnish outlets thereto.

pipes WiI’ES, &6 culveltb R (shown in I‘iﬂf‘

to eonnect Lhe qubﬁ ays at 101]'3'@1 mtermls 85
and such culvert would permit the passage of

operatives from one subway to another and
the connecting of the mains by large trans-
Thus, 1n case

for med thromlxsuch culvert with a Slrm]m
main in _the-o-pposite-subway,- to maintain a

supply until the break could be repaired.

- In Fig. 2 a gas-main, K', isshown laid upon
“the floor of the subwq;, and electric wires are
| -Shown Suspended upon the beams H

and

are shown extended thronﬂ*h a transyer Se 1}11}6 |

“J’ in the wall F.

_ commodated as shown at the left _S1de OfFlﬂ‘ 1. In Fig. 3are ‘shown the I’UISD for the local

traffie, with a passage, », thr oun'h the wall A

, | to a platfm m, T, at-a local statlon adapted for

such traffie, and the sewer T beneath the plat-
form.

It will be noticed that the depth of excava-
tion required for the subways by locating
them beneath the local tracks E is materially y
less than if they were situated beneath the
general tracks I, the arrangement of the local
tracks at the sides of the struﬁtme affording

local traffic in the utmost degree, and making
the platiorms for such traffic and the Subways
for pipes and wires most accessibleto the street
above and the adjacent buildings.

100
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an Opportumty to elevate the rails for such

- T'he location of the tramways at the bottom '

of the structure adapts them to be used in the
transportation of much of the material re-
quired for the foundations, walls, and super-
structure. By laying such tramways at the
commencement of the work they may be ad-
vantageously used in the later constraction
and in the laying of the railways and var lous
pipe systems.

1t will be noticed in Iig. 3 that where the

120

wall A 1s pierced for the passage S tothe plat-

form T posts 5" are inserted to widen such pas-
sage, and to sustain the street- bridge above:
and it 1s obvious that such posts may be used

| with equal effect at any point in the wall.
1 a pipe, J, is shown extended |

The function of the wall A, referred to here-

130
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in, is chiefly to operate with the wall I¥ to in-
close the subway D), and the method of con-
struction employed for the wall A above the
beams I, which support the special tracks,
is entirely immaterial to my invention.

The most essential feature of my improve-

mentis the formation of the tunnel-excavation

deeper at the side than at the middle, in com-

bination with transverse beams H, extended
across such deeper parts of the excavation to
form a subway containing pipes of distribu-
tion and communication beneath and to ac-

commodate in the spaces between such beams

the service-pipes and wires, which must be
extended from the mains in such subway
through the outside wall of the tunnel to enter

the adjacellt buildings.

My improvement also includes the elevatlon
of the beams H above the grade of the general

tracks in the center of the tunnel to brin g the

special traffic platforms above the level of the
sewers, and to diminish 1n the utmost degree
the excavation required for the subways D.
Although I have specifically claimed such ele-
vation of the special tracks, 1t must be under-

stood that in connection with such elevation

~all the tracks in the tunnel would at neces-

30
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sary intervals be brought to the same level
at switches and crossings as may be required
to permit cammumcqtlon between structures
upon the opposite sides of the tunnel.

In Fig. 2 the main pipe K’ is shown broken
away to expose the culvert I more clearly,
and the tracks I are shown at such point sup-
ported upon stringers I’, to bridge the culvert
within the smallest vertical space.

The conduit for the.wires M’ is also inter-
sected by the culvert at such point, and the
wires carried up between the stringers in the
same manner as in the spaces H', between the
beams H.

I disclaim the mere perforation of walls to
insert conductors or pipes, as my invention
avoids the formation of any kind of opening
between the several parts or materials of which
the wall is constructed, by the insertion in the
body of the wall while building the same of

~ hollow bricks, which form an 11’1Leﬂ*1&1 part of

50
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the wall, and also provide the desired aper-
tures or perforations.

Having thus set forth my invention, what I
claim 1n a system of underground communica-
tion and distribution 15—

1. A structure for an underground rallway
and pipe-subway, consisting in a tunnel in-
closed between the walls A, beneath the street,
four railway-tracks occupying the entire width
of the tunnel, the two lateral tracks K having
continuous subways D beneath them, and the
said tracks being supported over such sub-
ways upon a continuous bridge formed of
transverse beams H, having open spaces H' be-
tween them, as and for the purpose set forth.

2. A str uetule for an underground railway
and pipe-subway, consisting in the walls A

?

. for steam,

ing the street-bridge, the general tracks I, laid
upon the ground between the columns C, the
walls F, supporting such columns at the outer
sides of the general tracks, the transverse
beams H, supported by the walls. A and I
above the grade of the tracks I and forming
a continunous open bridge with spaces H’ be-
tween the beams, the special track I, sus-

tained upon such beams, and the accessible

pipe-subway D beneath the beams H and be-
tween the walls A and ¥, the whole arranged
and operated as and for the purpose seb forth.
3. A structure for an underground railway
and pipe-subway, consisting in the walls A
and intermediate rows of columns, C, support-
ing the street-bridge, general tracks I, laid

' upon the ground between the columns C, the

walls F, supporting such columns at the outer
sides of the general tracks, the transverse
beams H, the special track L, located thereon
above the grade of the tracks I, continuous
subways D, beneath one or both of the tracks
I, conductors for steam, gas, water, or elec-
tricity located in such sabways, and serviee-

connections extended from the same between -

the beams H and through the walls A, as and
for the purpose set forth. -
4, A structure for an undel ground 1allway

70
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and pipe-subway, consisting in the walls A g5

and intermediate rows of columns C, support-
ing the street-bridge, general tracks I, laid
upon the ground between the columns G, the
walls I, supporting sach columns at the outer
sides of the general tracks, the transverse
beams H, the special track Ii, located thereon
above the grade of the tracks I, continuous
subways D for both the tracks E, conductors
for general systems of distribution located in
such subways,and transversetubes J’,extended

between the subways beneath the tracks I, as

and for the purpose set forth.

100
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5. A struecture for an underground railway

and pipe-subway, consisting in the walls A
and intermediate rows of columns, C, support-
ing the street-bridge, general tracks I, laid

walls F, supporting such columns at the outer
sides - of the general tracks, the transverse
beams H, the special track I, located thereon
above the grade of the tracks I, continuous
subways D, for both the tracks I, conductors

both of such subways culverts or transverse
tubes extending beneath the tracks],and means

gas, water, or electuclty located in

110

upon the ground between the columns C the

Iy
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for connecting “such conductors through such

transverse tubes or culverts, to form a dupli-
cate system of conductms as and for the pur-
pose seb forth.

6. A structure for an underground 1 mlw%y
and pipe-subway, consisting in the walls A
and intermediate rows of co]um'ns, C, support-
ing the street-bridge, general tracks I, laid
upon the ground between the columns C, the

walls I, supporting such columns at the outer :
sides of the general tracks, the transverse

and intermediate rows of columns, C, support- i beams H, the special track T K, locqted thereon,

125
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a continuous pipe-subway beneath the beams | my hand in the presence of two subseribing
H, conductors for steam, gas, water, or elec- | witnesses. |
trieity located iIn such subway, and a tram- |

. B .. . T | % T : | | . . r ) 1
way, N, upon the floorofthe subway, the whole | BENJAMIN I CARPER PFR'
5 arranged and operated as and for the purpose Witnesses: |
~ set forth. '

THos. 5. CRANE,
In testimony whereof I have hereunto set L. LEE.
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