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UNITED STAT H S PATEN'IT‘ | OF FICE. i

WILLIAM H. WILLIAMS, OF LITTLE FALLS, NEW YORK.

lMPROVEMENT -|N ELE_VA'TIED RAILROADS‘;‘

- - il

Specification folmmn* pmt of Letfera Patent No 0 666. dated \ﬂvember , 18 367.

To all whom it may conecern: ~
Be it known that I, WILLIAM H WLLLIMIS

- of Little Falls, 1n the county of Herkimer, in

the State of New York, have invented a4 new

and useful Improvement in Elevated  Rail-
roads; and I do hereby declare that the fol-
lowmn 1s a full, elear, and exact &PSCI‘IIJtIOH
thereof which will enable those skilled in the
art to m‘LLe and use the same, reference being
had to the accompanying. dmmng, forming
part of this specification, in which drawing—

Figure 1 is a central longitudinal section of
an elemted street-railroad whose track1s sus-
pended from towers placed at the intersections
of cross-streets and other places. Fig;. 218 a
plan. Fig, 3 is an end view.

Similar letters indicate corresponding parts.

- This invention relates to elevated railroads,
and 1s especially adapted for use in cities
where it is desirable to provide means for
transporting passengers and’freight without
interfering with the ordinary use of the streets
and tllorou ghfares,

It conswts of an elevated suspended rail-
road track or tracks, which are carried along

“the course of a street which has the proper'di- -

rection over the roadway thereof, being sus-
- pended above the sameé from towers of pecu-

liar construction, which are placed at the in-

tersections of the CroSs- Streetb or at other
suitable places.

Where cross-streets are ven near to edch
other it is not necessary to place a supporting-
tower at each cross-street, and where they are
at very great distances apart it may be de-
sirable to place a tower at a pomt intermedi-
ate of the cross-streets. *-

The track here shown is a double tmck SO
that trains can move in opposite dlrectlons at
the same time, and it is laid upon ties or cross-
pieces extendm o fromn side to side of the struct-
ure, which are held up by strong cables that
extend throughout the line of the railroad,
which cables are connected to the frame of the
track in any suitable way. _

The towers are so constructed a,nd arran ged

that teams and passengers can go in every di-

rection beneath them without obstruction, be-
ing elevated upon columns which rise from
' the corners of the sidewalks within the line

out interference.

'd1rectly through the several archeq
‘least as many ‘such tie beams or rods as there

‘are suspension-cables, not contining myself to.
that number, however, but I use as many

| cross-streets as well s the btreet beneath the -

railroad are wholly unobstructed.

The letter A designates supporting- tower:s, -
which rest upon iron columns B, whosé founda-
tions are beneath the pmrement
tions are made strong, and the columns are of

suitable size to give 'the strength required.
The columns are connected to each other by a

horizontal frame composed of iron girders €,

of great strength, which are placed at a suit-
'-fmble height above the ground to allow vehicles
of any size or character to pass beneath with-
The track of -the railroad
‘rests on said frame, and the latteris connected
to the top of the: tower by strong cable con-
nections ‘D D, or by stronn_ rods of 11'011 or
| steel. 2 -

From the colnmns B spring a series of pow-

erful arches, as shown in the drawing—to wit,
transverse arches B E, which span - the mam
‘thoroughtare at right angles and arches F F,
“which span 1t in dmnonal directions.

diagonal arches mterseet each other at their

| hlghest points, and are pelmanently secured

together at the place of intersection, so'as to

form a compound arch, whose members rest
on distinct bftses—-that is to say, on thé ‘col-
‘umns B—and meet at their crowns or sumniits.
‘The diagonal archesand the transverse arches
are ‘tied or connected together firmly by hol:
low cross beams or rods &, which extend from -

one transverse arch across the diagonal arches

| to'theothertransversearch,being permanently -

secured to each arch by means of bolts, bands,

straps, or other suitable devices, or by goiig
I use-at

such connecting tie-beams as are required to
hold the several arches in their proper posl- .
tions. - Said hollow beams, rods, or tubes G-

hold the cables in place on the towers, and =

cover and protect them.,
The letter H designates the cables from
which the railroad is suspended. Said cables

are made, in the ordinary manner, of metal, - S
and rest upon and are supported by the tow- o

ers, over which, or through which, if pre-
terred they go, bemn held in their proper

of the curb stone, so that the mtersectmg | places on the towers by the hollow tle-beams S

The founda- |

The -



-~ thereon.
o }-.'_,.}.;_througlmut its several p&rts being made of
-~ .:steel, iron, or, other suitable metal, which com-
R bme.s the Ieast bulk with the reqmred strength,
" _.so.that the transmission of light to the street

....G‘r afﬁremld through which uhey are passed

" The mode ot connecting the cables H with the
~ track of the railroad is by vertical connecting

- .'_f..'cables or rods 1, in the usual manner of mak-
ing suspension- brldﬂ'es, or in any other proper

- -manner, and the usual or other suitable pro-

~ vision is made in building the structure for

- preventing lateral or other dlsplacement of

~the several p‘tI‘tS of the track.
‘The railroad’is reached hy means of sta,u* ”

.. ':_ca,ses ‘which rise from the sidewalks or from
the roadway, as may be most convenient in

| 'ﬁ'._..'dlﬂ'erent locftlltles and said stalrcases are

tralght or spiral, or continuous, or in success-
. ive flights, as 111.:1,3' be desired, depending on
 the width a,llﬂwed for the 'stmrcaseﬂ, and on

o 'f_j.;:urcumstances of position and elevation, .
. The girders or frame C, which connect the |

--'icﬂlumns B and aid to sustain the railroad,

. are made open, in order to allow light to be.
S t,ra]nbmltted through to the street below.
_ open spaces between the. girders or frame;C

~ may be filled with glass or other tra,nbpm.ent
. material which will allow passengers to walk
The track of the railroad is open |

Dbelow it will not be materially obstructed.
. The rmls 01' the tracks rest directly upon'

ties’ or cross-pieces, which each extend from

f,,{.:snle to side of the ratlroad, and are ﬁrmly and

- permanently secured: to them The cables on
R i.__.-whmh theroadissuspended are connected tothe
- ties.or cross-pieces by the vertical connections

. D, so that in making and summrtmg the track

S '-'_'.-_01" tracks I use only a series of ties combined
) '?j;:---'W1t11 the rails on, which the cars run, and with |

. the cables throuoh said vertical connections D,

- . aflooring on the track being used or not, as_-_'

:;-._.F_QdBSIred and the bars at the ends.of the tles

- ~which in this example counect their ends, be--'
g used or not used, as may be preferred.
| It will’ be observed that my suspended or |

".,_',:;elemted rmlmad does not extend over. the

 sidewalks of the street along which itis taken,

- but that it is confined to theroad or carriage-
_way above which it extends along its center

| N __"for a width snitable for two or more tracks.

- Ifdesired, the interspaces of the rails and the
~ Spaces outsule of and between the tracks may

o ':ﬁf’,be covered with a flooring of glass or other.|

transparent material like that proposed for the
~frame C; or sald spaces may be covered with
" wire- cloth whlch will serve to preveut objects

The

| from fallln g through the track,an d yet allow the
transmission of light. I apply india-rubber,

or equivalent material, in. the usual manner,
for deadening sound under the rails of the
track. Whentherailroad crosses wide squares
or open spaces, additional towers are provided ;

but I make the towers and the other parts of
‘the structure of such strength as to sustain a

line of railroad from one hundred to ten hun—-

dred feet in length between the towers. =~
The mode above shown of making a sup-

portm g-tower combines an unyielding support
in a vertical direction with a perfect resist-

ance to lateral strain, the burden put thereon

| by the track itself and by trains going upon
it being equally sustained by all the arches,

which are all alike supported upon the same

columns at a distance from the points where
| ,the cables rest on the arches.

I am, by this construction, enabled to com-
bine mmbhmty and econom3 in the support-
Ing -towers on which the elevated railroad

rests with a small degree of bulk, so that light
is obstructed to only a slight degree, while
the utmost security desired is obtained; and I
am enabled by means of my invention to ex-
tend my suspension-railway in continuity for
many. miles,. the towers being the “rests,” _
which elevate and support the track in sue-
The suspending- cables H are .
.anchored, in- the 01"d111-1ry manner, at the ends
'of the rallroad |

“What I claim as new, a,nd desu:'e to secure

cessive span.

by Letters Patent, 15—

1. The elevated rfulro:ad consisting of 2 tra,ck
or tracks suspended over a
of towers A and -cables H rsu’l:nstfmtla,lly' as
described. | |

2. The supportmg towers A constructed a8

;&bove described-—namely, by comblmng and
arranging together, substantially as shown,

the transverse a,rches E and the compound di-

agonal arches T, said m*ches all spm]gmg o
| from the columns B. .
3. The hollow connectmg bea,ms Gr W]J]C]l_
tie the arches to  each other, -in comblna-;.
‘tion with the supporting - cables H, which
‘pass through sald beams, so that they are pro-

tected and also held in pla,ee by the beams,

,substantmlly as shown.
- Thias specification mgned by me tlus 1‘)1:]1.. |
day of J une, 1867. -

o WILLIAM H. WILLIAMS
Wltnesses. o o
GUSTAV BERG, o
(JrEO. . SOUTHDRN.

a street by means
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