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UNITED STATES PATENT O

WILLIAM M. SMITH, OF AUGUSTA, GEORGIA.

IMPROVED STREET-RAILWAY.

Specification forming part of Letters Patent No. 93,361, dated August 3, 1869,

To all whom it may concern :
Be it known that I, WiLLIAM M. SMITH, of |

the city of Augusta, in the county of Rich-
mond and State of Georgia, have invented a
new and Improved Elevated Railway, for the
purpose of supporting one or more endless
cables or chains, to be propelled by stationary
engines, by which carriages, canal-boats, and
other burdens may be propelled, as particu-
larly shown in its application to street-cars in
the following specification, and the drawings
accompanying the same. I do hereby déclare
that the following is full, clear, and explieit
description thereof, which will enable those
skilled in the art to build and use the same,
reference being had to the accompanying
drawings, forming part of this specification,
of which—

Figure 1 is a plan; Fig. 2, an elevation; |-

Iigs. 3, 4, 5, 9; 10, and 11, details on an en-
larged scale; Fig. 6, a perspective view of
frame-work supporting the railway; Figs. 7
and 3, elevation of frame-work,

This #ventionrelatesto a newand improved
method of transmitting power from stationary
engines to an endless cable, passing directly
above the center and along the entire length
of parallel, circular, or irregular street-rail-
roads, or wherever the constant presence of
active propelling-power is desired along the
entire length of one or more lines, or between
two or more given points, whereby burdens
- varying in character may be attached and
~detached therefrom at will. Conduetors of
streef-cars may also cause the same to be pro- |
pelled thereby, and controlled with greater
ease than when drawn by horses. This method
of drawing street-cars, if adopted, will secure
to the public a safe and rapid mode of trans-
portation,and save to the numerous street-rail-

- road corporations an incalculable amount of
money now expended in the purchase and feed
of horses, besides the enormous loss sustained

to them in the rapid depreciation of the value |-

of their horses, by reason of the very excessive
labor required.of them.

This invention can be used as well for pro-
pelling canal-boats as street-cars; also,in the
transportation of goods and passengers sus-
-pended to each cable-carriage, and in the ex-
gavation of canals, railroads, and other pur-
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poses unnecessary to mention in this specifi-
cation. |

Similar letters of reference indicate corre-

sponding parts.

Kig. 1 on Sheet No. 1 represents the plan
or top view of one section of my invention,
turning a right angle or street-corner, and the

beginning of another section of the same.
The dark-blue lines A in Fig. 1 represent

two parallel railroad-tracks, built on the

ground, for the use of street-cars. o |
Directly above the center of each of said
tracks 1s suspended to the arched cross-beams

' B, supported by columns C, an endless ele-

vated railway, constructed with an open cen-
ter, and fully indicated by the light-blue lines

D, traversing the entire length of section E
‘1n Hig. 1. o | -
The red lines F represent an endless cable or

chaln, passing through the upper end or heads
G’ of the cable-carriages G, and rigidly fast-
ened therein, allowing an equal distance be-
tween the different cable-carriages. o

The cable-carriage G is made with twdo-pairs.

of wheels, the axles of which are rigidly fast-

ened and revolve with the wheels, In the

middle of each of said axles is turned out a
recessed bearing, to which is adjusted the per-
pendicular end of a right-angled bar. Said
pairs of wheels must beadjusted to said angled
bar one above the other, and of sufficient dis-

tance apart to admit the rails of said elevated
road between the wheels of the upper and

nether pair, without touching the wheels of

the nether pair when the carriage G is resting
upon the surtace of said elevated track, The
tace of said wheels should be made broad
when the track islaid with cable-rails, and the
flanges of the upper and nether wheels in all
cases should not be more than one inch apart. -
Near the horizontal end of said angled bar

1s attached the extension-ring O, which will
be described in 1ts proper connection. - -

The cable-carriages G are so constructed

that when propelled by the endless driving-

chain H, (seenin Fig. 2,) any street-car adapted

to the use of this device, and filled with pas-
sengers, may be attached to any one of the

passing cable-carriages, and detached there-

from Dby the conductor at will without any

“injurious shock either to the moving cable or
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| the arms of the same. |
~+ (' indicates a spring extension-ring, and the

attached to the. Tniddle slide, forming
- of the extension spring draw -bar J. Said

car, aﬂ.l of whmh is more fully represented in

Fig. 2 by the letiers I, J, K, L, M, N, O, Q,.

'md R. |
I represents the body of a street-car, th

- 3 t&ched to one of the cable-carriages G.

J indicates elevated spring draw- b,;lr_s, at-

'tached thereto.

A ]arge wheel, K, 18 fixed to an axle, which

. revolves in the elevated end of each of said
. draw-bars.
is.rigidly fastened the spur or ratchet wheel
- L, as seenin Ifig. 2,
| 'deh of said ratchet-wheels is a small tube,
| (111&1"1{6(21 M,)

On the end of' each of said axles
Immediately underneath

made at the end and in the edge
of the elexflted end of said draw-bar J. Wlthm

each of these tubes 1s a pawl which holds the
wheels L. and K 1‘1g1{1]3 in- gne position by

means of a spiral spring arranged within said

tube and acting against said pawl. . |
N indicates a rod or cord, attached to a Pro-
Jectlon of the pawl] in tube M
. When it is desired to attach the car to the

moving cable I the pawl in tube M must be
ir -"allowed to fasten the ratchet-wheel 1, and the

extension spring-ring O, attached to each

- cable-carriage, as indicated in- Tig. 2, will

rigidly fasten 1tself t{) one of the curved arms

- .:of the wheel K. )
. The extension- smnw draw-bar J :«_md the
| extensmn spring-ring O will overcome the
-+ - shock which would othm"wme be produced by
. the sudden fastening of a stzmdmn car to a
B mm‘*mg table.

- When a car is desired to be stopped to take

on passengers, 1t is only necessary to disen-
gage the pawl in tube M from the ratchet-wheel
1, b3T means of cord N, and allow the wheel K

to revolve whenevm the extension-ring O, sus-
cable-carriage, slmll strile

method of applying it to the cable-carriage G.
Q indicates a hollow eylinder, contmnnn

two rods, with a spiral spring 51,1"0111’1(1 each of |
them, whlch can be fully understood by refer-

Said rods are firmly
part

ence to @ in Fig. 3.

spiral springs serve the double purpose of

‘holding up the elevated ends of the draw-bars

J,.and at the same time preventing the for-

| ward draw-bar from lifting the front wheels
“of the car from the track, when the same is
suddenly fastened to a hloh moving cable, by

forcing 1t to commence pulhug 7113 the top of

ithe rear end of the car first.

R ind icates arod at each end of car I, which

guides the extension draw-bar when suddenly |
1oosed from the moving cable back to its place
11:1 the center of the fmnt end of the ear.

~The cable-guide drams S in Fig. 1 have
fﬂrmed upon the periphery of each a number

of grooved teeth, shaped like the ordinary
‘erossceut-saw tooth, and properly spaced, for

the reception between the teeth of the angled
cable-heads G’ while the carriages G are pass-

~ ing the angles and sectional emls of said ele-
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L | vated road thereby preserving to said car-

riages an undlsturbed forward movement, and
at the same time the grooved teeth are sup-
porting and guiding the endless cable.

The cable - carriage G in Ifig. o shows In . -
detail the carriage designed to be used on the

| said endless road.

The object of the pair of wheels on each
cable-carriage, underneath the rails of said
elevated road, is to prevent the cable from
elevating the carriages G from the track while
running overuneven grades, as thesaid endless
elevated road, when built for drawing street-
cars, must, of necesslty, be parallel to the tracks
below. - Therefore the nether wheels of the ca-

‘ble-carriages will run on the under side of said
elevated 1;1" ack when 1)&Sblng OVer deprcssmus

in the grade.
- A simple ring, P, as shown, &ttached to
cable-carriage G in Fig. o, m&y be ubed 11-
stead of thu extension-ring 0. ©
The endless driving-chain H in Fig. 2 must
be of sufficient length to always have at least
one of the heads G’ of cable-carria ges G among
the driving-links of the same. |
The ]mks of this driving - chain are made
with deep walls on either sule, with a parti-

| tion near the center of each link, and .a recess
formed in the middle of the same, in order

that the endless driving-chain I w111 pull di-

rectly and equally ftga,mst the heads G4 of car- o

riages G, all of which is fully shown in Fig. 9.
The carriages G- must be rigidly fastened to
the endless cable I¥, at equal distances apart,

and at such 1111:(,1“»"11&, as will allow the head - B

G’ of each of said carriages to pass properly
in front of the recessed pmtltwn of one ﬂf the
driving-links of the endless chain H. @

U in ]31g 9 shows the driving- shaft of the
endless chain H.

V in Fig. 1 indicates the beqrmn’ support
ing the shafts carrying the (11*'1\?11] o-chain H.
W in Fig. 1 indicates the benmnmn of the
second section of the said elev 1ted rallr ad,

Fig. 6, on Sheet No. 2, shows the plan of

frame- work to beadopted in building said ele-

vated road, when it is desired to hanm the samo
supported 011 two columns. --
The cross - beam in Fig. 6 must be madew
(similar in structure to the cross-beam in Pig.
7) with thin deep walls, narrow closed top,.
open underneath, hwmﬂ what is known as a
square brace extendin g from each supportmﬂ-;
column, and attached to and supporting said
beam where the outer edge of each 011t.~31dg
h .-;mger supporting sald elex ated road is fast-
ened to said cross-beam.
No special plan for building the columns
supporting said cross-beam. The columns

‘must be planted in the ground at the curb-

stone, on each side the street, where the said
elevated road is built. |

When said road is Dbuilt in paralld lines
along the same street, said cross-beam must

have attached thereto two single- .‘EL]ld 0118-__

center or double hanger.
Iiach of said han gers must have a short pro:
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jecting angle, of sufficient length only to al-
low the wheels of carriages G freely to pass
the arm and the projecting end of each hanger.

Said hangers must be so attached to said

cross-beam, in pairs, that their projecting an-

gles will allow the track of said elevated road
to be laid with an open center.

- Zi1n ¥ig. 6 represents a civcular ¢lamp,show-
ing two embles held rigidly parallel to each
OEheI' Such clamps must be used when said

elevated tracks are laid with cable-rails, in or-’

der to prevent the cables from springing apart,
thereby allowing the columns supporting the
same to be planted at greater intervals than
would otherwise be safe. :

Fig. 11, on Sheet No. 2, represents an en-
Iarg ed sectlon of the eeble 1;.111 supporb 111
I‘w‘

Y is a section of one of the han gers, fastened
firmly to and suspended from the ecross-beam
B’ in Fig. 6.

D’ is a cable- 1:-111 resting in the grooved end
of hanger Y. -

C ehows an inside view ef the clamp fasten-
Ing the same thereto.

In laying said elevated tracks with ceble-'

rails it is designed to have’ the hangers on
cross-beams B’ to which the-cable-rails are
fastened, made mth circular recessed ends, as
mdlcated by the red marks below and above
cable D', as seen, resting in the end of hanger
Y, so that wheu the mble rail 1s fastened to
the hanger Y by clamp C and draw-key K, in
Fig. 11, soldel or other metal may be pomed
into the hole in the clamp C, (represented by
the round red spot in the center thereof,) until
the circular recessed end of hanger Y and the
irregularities in the cable-rail are filled, there-
by forming a fastening which will not permit
the cable-rails to slip therein, besides afford-
Ing a quick and safe mode of laying said ele-
Va,ted roads.

The method of fastening cable rails with
solder or other metal 1s debwned to be adopted
in fastening the endless cable T in the heads
of G’ of every cable-carriage used for the trans-
portation of the same.

K1g. 7 shows the plan of frame-work for said
elevated road when it is desired to have but
one supporting -column to each span of the
same. *

The single column, supporting cross-beam
and hangers, in Fig. 7, when used in building
sald elevated road, must be planted firmly in
the gronnd midway between the two tracks
built on the surface, so that the center of the
tracks above will stand perpendicular to those
below. The same relative position of the up-
per and nether tracks must be observed in all
cases, whether said elevated road is supported
by smn*le or double columns.

The bmees hangers, and cross-beam of the
single column in Kig. 7 are substantially the
same as deseribed in Figs. 6 and 11.

A’ in Fig. 10 is the end of two rails united.
Said rails are made the same as cross-heams
B?, but not so heavy, and are intended to be

1

used for said elevated road when the cable is
not adopted for that purpose.

Fig.4 is a front view of the spring-extension
draw-barJ. It i1s made with two slide-frames,
fitted one within the other, having opened cen-
ters and closed ends. The springs are placed
one above another until the open centers are
filled. |

In the top of the middle shide 1s sifuated the
wheels K and L. The top spring is firmly
held to its place by the outer slide, the lower |
end of said slide being fastened to the plat--
form or otbher part of the car. |

There must be placed underneath the bot-
tom spring and lower end of the middle slide-
frame an india-rubber spring, to overcome the
shock which would occeur when the extended
draw-bar 1s loosed from the moving cable. '

When the cable-carriage 1s attached to the
wheel K the middle slide compresses the

springs until the traction is overcome,

The extension-spring ring O 1is made in the .
same manner as the draw-bar J.

X in Ifig. 1 indicates the- space between
two. Sectlone of the road. |

T in Fig. 2 represents a vertical shaft geered'
to the driving-shaft of chain H, and propelled
by a stationary engine under ground. -

1Y in Fig. 1 shows the proper location for .
another sta,tlonaly engine when the said ele.
vated track is laid in sections. '

When the said elevated track is laid in sec--
tions, 1t will be necessary to have proper de-
scending grades underneath every interval be-
tween sectlons, so arranged that the car on
each track will, of its own momentum, pass to
the track of the cable-carriages of the next
section. The same will have to be done where
the tracks cross each other.

Double street-railroad tracks must be laid
at their terminus, so that the cars arriving
will pass to the return-track, in order that the
returning spring extension-ring O may fasten
1tself to an arm of wheel K in the rear exten-
sion draw-bar J, thereby starting the cars on
its return trip at once.

The said elevated road can be suspended
from the houses on either side of streets over
which the same 1s built.

1 do not confine myself to Statmn&ry steam-
power for propelling said endless cable, but
will use water-power when it can be made
available, substantially as herein set forth,
with regard to stationary steam-power.

~What 1 claim as new, and demre to secure
by Letters Patent, 18—

1. An endless elemted railway, COHSIStlIlg‘
of two separate rails or wire cables, properly
supported by elevated {frame-work, and carry-
ing the carriages (&, which are edapted to be
connected to the car running on the track be-
low, the earriages being connected by a cable
and propelled by stationary engine or engines,
all arranged and operating Substantlally as
and for the purposes seft forth.

2. The peculiar construction of the carriages

G, with upper and lower wheels, with a suits



| _ablé projection above for the attachment of
the cable and the arm which connects with the

car, all constructed and arranged to operate
as and for the purposes sef torth.

3. In this described railway, the endless

driving - chain, arranged to operate as de-

seribed, and adapted to the peculiar construce-
tion of the cable-carriages, as and for the pur-

poses set forth.
- 4. The hauner Y, clamp C, and key K, con-
structed and '11)1)11ed subbtantmlly as . rmd fm'

the purposes set forth.
5. The clamp Z, formed and attached to the=

~ cable, qubstmtmlly as and for the purposes
~ setb forth.
0. Also, oneor more 81)1111 g-extension draw-

bﬂrs, arranged to act in connection with the
carriages Gr, as and for the purposes set forth.

.-
||||||
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7. In ecombination with the extension draw-

bars, when arranged on the platform of the '

car, ‘the extension- -spring Q, as and for the
purposes set forth. |

8. The extension spring - ring O, operating
in connection with the carriages: Gr and car,

substantially as and for the purposes set forth.

9. The wheel K, ratchet-wheel L, and pawl

‘M, substantially as and for the purpﬂses Setf.
forth.

10. In the descmbed railw ay, the gmde-dmm_

S, adapted to the earriages and cable, sub-

stantially as and for ‘the purposes herein Set_

| forth.

WILLIAM M. SMITH.;

Witnesses: |
D. BALLAUP,
R. HEINRICHS.
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