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UNTTED STATES PATENT OFFICE.

P. ANDREW,

OF CINCINNATI, OHIO.

CITY RAILWAY.

Specification formmg part of Letters Patent No. 32,606, dated June 25, 1861; Reissued November

19, 1867, No. 27’99

To all whom 1t may concern:

Be 1t known that I, Perer Axprew, of
Cincinnati, in the county of Hamilton and
State of Ohio, have invented a new and 1m-
proved construction of railway for city pur-
poses, designed to be extended along the
outer edﬂe of the sidewalks and over the
SAINE ; and I do hereby declare the following
to be a full and sufficient descr iption ther eoi

reference being had to the annexed dr: mf—

ings and references there 2on, forming a part
of this speciiication.

The mmvention consists 1n the arrangement
for operating a quadruple track raillway sus-
tamed upon a single row of pillars of iron,
planted firmly 1n bed plates or footpieces of
the same metal 1n or under the outer part
of the sidewalk, there being two tracks for
cars side by side, and nearly on a level with
the sidewalk ; and two other tracks also side
bv side at a little space above the lower

ange of cars and sufliciently far to avoid
coming 1nto contact.

In the accompanying drawings, sumilar

figures.
I‘lnure 1 1s a longitudinal elevation of a
smﬂle reach of lELllW‘Ly and car. Fie. 2 1s a
perspective of the quadruple track; T 19. 3,
an elevation of a part of the pmpelling
cear; F1g. 4, an end view of the car and a
part of the propelling gear. Fig. 5 1s a
guide pulley to be used in keepmo up the
plopellma rope; Kig. 6, an enhwed view
of a part of the details of g, 4, Fig. 7
represents the brake apparatus For stoppmo
the cars. Ifigs. 8, 9 and 10 represent a modi-
fication of the imme work for sustaining
the track in crossing streets, in which ];"10
8 13 a longitudinal elevation, Fig. 9 an end
view, and Fig. 10 an end view of the frame-
work sustaining the track. Iig. 11 1s a
separate view of the chair.
In the arrangement for the city railway
here described, the propelling apparatus is
designed to be located in a house, or under
the sidewalk, and connected with a shaft ar-
ranged vertically and passing up through
the sidewalk. That used and shown 1n the
drawings is shaft H. The power 1s adapt-
ed to a distance as great as 1s equal to the
e reach of rope, or the dis-

pelling ropes, and when the cars shall have

letters refer to similar parts i all the

and c¢

| and a new stationary engine and shaft are

adapted to take.the car from end or ter-
minus of the first reach and transfer it to
the second and so on. As the car on ap-
proaching the terminus of the first reach has
sufficient 1mpetus to carry 1t forward till 1t
shall be entirely on the rails of the new
track, all that is required of the conductor

will be to see that the automatic gearing and

ungearing apparatus be kept in order; so
that the gearing of propelling rope of one
veach shall pr()pelly detach itself when the
car arrives at the end, and attach itself as
the car enters upon a new reach. The car
may thus be carried forward from one reach
to another and from one stationary engine
to another until 1t shall have traversed the
line of the road. Suppose it has arrived at
the end of the road and 1s about to return
on the contiguous track, which 1s on the
same horizontal level, the car 1s to be trans-
ferred from one track to the other by a slid-

ing table, 1n & manner well understood by
'those 5L111E:d 1n the art

t and which therefme
need not be described.

In the drawings A A represent two of a
row of columns on which the frame work
ars are supported. A’, A’ are two
other columns erected on the top of the first

ones for sustaining the frame work of the

tracks. B, B’, represent other parts of the
frame work oi the track.
C, €, &e., represent the chalrs or seats on

which rest the several tracks.

D, D’, are upright posts for sustaining
the Ouldes -

h I&, are guides for keeping the upper
trains of cars on the track. The lower, be-

ing suspended, need no guides.

I‘ F, are bed p1eces, “for sustaining the
111‘1]?3 or columns 1n a vertical 130511;1011

Small pulleys G may be used for guiding
the propelling ropes.

"H, represents the driving 5haft from 1t
bemo the connection between the St‘LthIlﬂI‘Y
engine and propelling ropes.

I represents the pinion wheel of driving

,Shﬂft H.
K is a lever geared with another lever L.

both being used to control the plopellma
rope on the pulleys.

J is a pinion geared with pinion I.

M is a rod for connecting and operating
levers K and L to operate propelling rope

arrived at the end of any reach, a new reach, | and keep the same to the pulley.
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M’ is the fulerum piece to aet S the ful-
cra of levers K and L.

- N 1s an upright column extendmo from |

the top of the car and having on 1ts upper
end devices for gearing and ungearing with
the propelling rope; O, the wheel aetmn' a8
a pulley against the oroove of which “the

rope 1s held by the 1011e1 or bearing piece,

P, which bearing piece, 2 described below,
performs the function of gearing and un-
oearing the cars with the rope. -

Q is a friction pulley to be received against

the under face of pinion I, for ungearing

the propelling rope.
() 1s a crank on which pulley Q 1is

gealed
Q" 1s the shaft on which the pulley Q and
crank (¢) are mounted, the shatft being bent

at right angles, at end into a bealmg piece, |

P, at the rloht hand end, and into crank (¢)

at the opposne end. -
) are spr ings for operating the

!.f!

(7
gearing 1ope 1n eonneetlon with Wheel O.

When ( """} 1s used, ¢’ 1s not needed. Al

“though eaeh 1S shown in the drawing one |

can be used at a time and they are therefore

equivalents of each other.

R 1s a bar arranged in the track frame |
work and near the end of the reach against
the under side of which pulley Q 1s recewed
It 1s inclined up- |

for ungearing the lope
ward eeeh end

Q" is a sheath in which the shaft lies and
“rotates in part, having a back and forth |

movement of 60 to 90 degrees.
S 1s a brake wheel for stopping the cars.
S’ and S are the front and rear car
wheels; (s) the attaching part of friction
belt, T, to the bearing block under the arch

of Wheel S

T is a steel friction belt around the pe-

riphery of S.
U is an operating shaft for controlling

band T.

7’7} 1s a spiral which, may at some time
be used, (although not regarded necessary,)
to eoopel ate with the spring of belt'L to keep
1t fr (fm contact with the periphery of the
whee

W is a plain pulley wheel on top of shaft,
U. | .
X 1s a truss rod.

X’ are braces for support of truss rod.

() 1s a pin 1n shaft Q.
(") is the oblique truncation of sheath

Q!!
(a) (a) represents an extra reach of frame
support for the cars, showing how the cars

herein described m10ht cross a broad street

on the same prmelples as are shown herein-
after, and applied to the side walks of
streets. The dr awings of this modification
introduce no new prmmple but a mere
change of proportions so that the same truss

rods or ropes are used but to span a larger |

32,606

| or smaller arch, over a longer or shorter

r each

b 1s an extra column placed upon the t0p_

of column (a).
B’ B’ represent a cross piece for sus-

taining arch (f)
(d, (Z)
the weight of the frame.
(e, e,) are saddles for attechment ef the

Wire ropes at each end.

(/) 1s an arch, (g ¢g) braces, (4) the outer

'bfmd of the aleh
are nuts and bolts fer holdm othe

(]L ]L ,)
band (]z,) in place.

(2" ¢") are spurs on chairs (C, C).

(¢"” 2’") are legs or downward projections.

(2 ¢) are bolts through- Whlch wire ropes
(d ) may be passed.

(7 4) are bolts for fastening the chairs n
place.

If we carefully examine B ig. 2, we find a

perspective of an end view exhlbltmﬂ* four

different tracks two above, side by sule and

two below, side by side. The car as seen in

Fig. 1. 1s euslaended below the track, while-
the two palrs of wheels S, S”’, rest upon the

track. No cars are premded for the upper

track, which 1s arranged only for those now

In use. Supposing now the suspension car

to be coming in on the left hand track ot
lower level (FlO‘ 2) and to have passed en-.
On coming outside, the car runs

tirely out.
upon a shiding table, so arranged on ways
as to traverse from side to side between the
space embraced by the two uprights B” B’
by means of which the car 1s transferred
fl om the left hand to the right hand track.
By reversing the same movement the car
may be tr ansferred from the right to the
left hand track. The slhiding table and
methods of operating it bemo* well known
are not here described. The oreat object
here being to economize street room, over
carriage ways and to bring the cars to a
convenient position for foot passengers on
the side walks, without incommoding stores
and shops on ‘the streets, the cars are ar-
ranged to run directly over the curbstone,
one half being over the paved carriage way
and the other over the outer edge “of the
sidewalk. The power 1s distributed among
several stationary engines, one engine bemn
required for each reach of endless rope. The
cars having no great weight, may be very
light, with sufficient width only tor two pas-
sen0e1e abreast. Ifor this suspension rail-
way a row of iron columns A, 1s arranged
upon the outer portion of the side walk in
range with the line of curbstones, resting in
and upon strong iron sills or foot pleces, If,
embedded 1n stone work underneath the
walk. These foot pieces extend out on each
side and thus brace the pillars and keep
them in an upright position. On the top

of these columns A 1s mounted the 1ron

are wire truss mpes for sustmmnn |
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‘seats or chairs,

depend two projections (¢’

32,606

frame work to support the tracks as seen in
Figs. 10 and 2. The frame work consists ot
upright pieces A’, A’, sufficiently far apart
to allow room for the tracks. Across these
pleces rest the bearing arms B, B, extending
to the extreme sides of the tracks. From the
ends of arms B, B, are erected the vertical,
B, B’, on the inner face of the lower palt
of which are projections for supporting the
outer tracks, while the inner are supported
from like projections from the outer faces
of the upright pieces A’, A’. The upper
tracks or rails rest on the bearers B, B, or on
projections from the upper part of the sides
of the said pieces A’, B’ respectively. In
all of the tracks, between the projections or
bearing parts and the rails are interposed
C, in each case, as seen in
IFig. 11. 1n a sepamte vidw, also in place in
othel ficures. Chair (C) 1s a flat piece of
iron of the width of the’ rail, the center of
which rests upon the prej jection or arm.
Across the upper portion of it, and ex-
tending from side to side thereof is a Spur
(") received 1nto a corresponding slot in the
under side of the rail, but not shown in the
drawings. On the lower part of the chair
¢’") embracing
bearers 1B, B, or otherwise the pr()]ectlons
for sustammﬂ the rails of the lower track.
A bolt, (7 7) &c make a firm fastening of
the chairs in their places. Curved up-

rights D, D’, and compound side rails E, K,

are used to oulde the cars and prevent them
from running off from the track as shown in
If1gs. 1 and 2, and avoid the necessity ot
langes on the wheels. The rails between the
chairs are sustained by truss rods X, screwed
into the ends of the chairs and bmced by
rods X/, at sufficient intervals for giving

- suitable 5L1 ength.

The cars, Y, are of a suflicient width to
seat (_,omfortably two persons abreast and
are designed to be supplied with a door on
each side of the car, thus reducing the car to
the smallest width, and dffordmo the great-
est Tacility of eoress and Ingress, each seat
being separate and mdependent of those be-
fore and behind 1t. The cars are propelled
by a succession of endless ropes, Z, which
may be supported at intervals by guide pul-
leys sustained on the frame. The form of
such a pulley 1s seen in Fig. 5. The cars
are suspended from the axles of S, O by
interposed block pieces, (not represented 1n
the drawings) and pr()perlv bolted thereto,
while the blochpleceb, generally made of
wood, have resting upon their upper sur-
faces, 'the metallic ] bearings of the axles S 5",
Thele being nothing pecuhar 1n these bear-
ings they are not shown i the drawings.
Between wheels, S, as seen 1n I'1g. 1, 18 ar-
ranged brake Whebl S, seen on a la oel scale
n Plo 7, and bemo made fast to the axle
of the car, controls its motions as follows:

places,

o

The steel band T being made fast at its

lower part to the block piece, lying between
wheels, 57, and immediately ander w heel, 5,
by the interposed metallic attachment (s)
and connected at its upper end by means of
the shaft, U, to wheel, W, by which the shaft
and Dbelt are oper: 1’(@(‘1 by be:_u'mﬂ the belt T
against the peripher}f of wheel Sj and thus
control the motion of the car. Spiralspring
(¢"”"") surrounds the shaft, U, whenever it
should be found that the spring of T 1s 1n-
sufficient, but in ordinary use the spiral
%1311110 1S not necessary. When the cars are
1n motion, belt T, 1s not i contact with
wheel, S, but is %ustamed at a little distance
from it by its own spring. This brake ap-
paratus may be operated solely by the con-
ductor who has a station in that part of the
car immediately under 1t, by means of a cord
attached to shaft U, in any convenient way
or there may be arranged at certain stopping
fixed horizontal bars against which
wheel W shall impinge to operate the brake
automatically, in the same way as bar R, op-
erates the gearing apparatus presently to be
cleseribed.

The gearing apparatus 1s seen 1n Ifigs. 1,
4, and 6, as supported on the top of column
N, and consists mainly of pulley wheel O,
bearer piece, P, and friction wheel, Q, and
shaft Q. and She‘”lth Q" ; besides the%e are
the crank (q) of the shaft. The spiral
spring (¢’") to keep pulley wheel O, at the
proper level to correspond with the helﬂht
of the propelling rope. Springs (¢, o

") are designed to control the reciprocal ro-
tation of shaft,, Q. Onlyone of these springs
1s required to be used. If (¢”") beused, (¢")
1s not wanted. It (¢”) be used (¢’’") 1s not
necessary. Letter (@) represents a pin 1n
shatt Q’, and (&)
the end of, ', where it meets the corre-
sponding face of shaft, Q’, on one part of
which 1s an enlargement which acts as a
stop. This stop 1s not seen 1n the drawing,
but being a device well known 1 mechanics,
need not be particularly described. Now
keeping the eye on Fig. 6, 1t will be readily
seen that if the wheel Q;, or crank (¢) be
pushed away from the operator so as to give
a partial rotation to shaft, Q’, the spring
(9””") the spiral truncation of sheath (Q)
at each end, that is, at (#) and (2") con-
SPIrING tooethel cause the partial rotation
of the shaft to be attended by a shding mo-
tion of the shaft to the right; so that the
bearing piece P, which being carried away
from the operator, and bent downward to-
vard the horizontal line, 1s at the same time
moved toward the right, and away from pul-
ley wheel, O, and the car being in motion
detaches itself from the rope, which was be-
fore firmly held to the groove of the pulley

by be‘ll‘lllﬂ piece P. NOW fixing the eye
upon Ifig. 1

1, and supposing the car Tobe movy-

the oblique truncation of
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ing toward the right, and to be nearly at the
end of the reach of this endless rope, the
pulley @ 1s now received under the inclined
portion of bar, R, and so depressed as to be
detached from the propelling rope, as al-
ready explained, and the car, from the mo-
tion already communicated to 1t, rides freely
out of the reach and stops at the terminus, or
enters upon a new reach as the case may be.
If it enters upon a new reach, then at the
commencement of this reach a bar like bar,
R, agam depresses pulley, (), and the pro-
:)ellmo' rope of the new reach drops into its
place between the groove of O, and bearing
Plece I’

It 1s found that as considerable strain

comes upon rope, Z, 1n long reaches and-

especlally when heavy loads are put upon
the cars, the driving pulley I, has a tend-
ency to be drawn away from pulley J. To
obviate this tendency the leverage shown in
IF1g.
levers bearing upon the pinions 1 and J
geared to the fulcrum piece M’ resting upon
column A, to the top of which M’ is irmly
bolted. M is the connecting rod holding
the two levers paraliel with “each other, so
that whatever be the movement of one lever,
the corresponding portion of the other lever
shall have a like movement 1n the same di-
rection, and hold a corresponding position.

Thus 1f the weight of the ropes, or the load

put upon them have a tendency to draw
pinion I away ‘from pinion J; and if the
upper part of lever, K, be Supposed to be
moved by shaft, H, so that the cogs of

pinion I shall tend to diverge or separate !

from those of pinion, J, then the lower part
of lever, I, by this movement presses against

the lower part of lever L, through connect-

mg rod M, and forces or tends to force it
outward, and the upper part of the same

3, has been devised. I and L are the !

32,606

| lever mward in the same proportion, and

the rope will consequently be held close
against the groove of pinion I, and pin-
ions I and J will be held firmly 1n contact.
Any movement of pinion I being made there-
fore, either toward or from the propelling
rope, would be attended by a corresponding
movement of pinion J, and in the same di-
rection. This arr anoement therefore causes
the pressure upon the rope to be 1n pro-

portion to the weight of the load to be drawn.

What 1 claim as my mnvention and desire
to secure by Letters Patent 15—

1. The arrangement of a quadruple track
upon a single row of pillars provided with
cross arms for suspending the cars there-

from as set forth.
2. The arrangement of the 0‘[11(16 1&115 K,

45

o0

05

60

to obviate the neceS51ty of using flanges on

the car wheels 1n the manner and for the

pulpose set, forth.
The arrangement and combination of

_levels KK, and 1T for holding the propelling

Iope ﬁrmly against the oroove in wheel 1.
Oper atmn a car or cars by a succession
of endless ropes, so arranged that on leav-

ing one endless rope the car detaches itself
therefr om, and attaches itself to that of the

next succeeding reach in the manner and for
the purpose set forth. |
The combination of the gear apparatus

0, P Q with rope, Z, and bar R for attach-
1ng and detaching the cars from the pro-
pelling ropes.

6. The arrangement and combination of
wheels, S, and band T, as described and
for the purpose set forth.

P. ANDREW.

Witnesses:
Ricrarp LiLoyp,
W, F. Kirry.
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