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ANDREW CATHCART, OF MADISON, INDIANA.

IMPROVEMENT IN LOCOMOTIVES FOR ASCENDING INCLINED PLANES.

— e Ay

Spectfication forming part of Letters Patent No. 6,818, dated October 23, 1849,

Lo all whom it may concern:

Be it known that I, ANDREW CATHCART, of
Madison,inthe county of Jefferson and State
ot Indiana, have invented a new and useful
Improvement in Locomotive-Engines to En-
able them to Draw Freight up Inclined
Planes without the Use of Stationary Power;
and 1 do hereby declare that the following
1s a full, clear, and exact deseription of the

- Same, reference being had to the accompany-

ing drawing, which is a perspective view
showing the principal parts of my improved
locomotive.

~ Whereas on railroads it is desirable that

~the speed on all ordinary grades should be
~considerable while the load drawn at that
speed 1s limited by the power of the locomo-

tive, and ag it is also desirable that the same
locomotive should be able to draw the same
load up an inclined plane without the assist-
ance of stationary power or of an additional
locomotive while the speed in ascending the
comparatively short length of the ineclined
plane may be very much diminished without
inconvenience. |

Now the nature of my invention con-
sists in so constructing a locomotive that
while its speed on ordinary grades is not af-
fected, yet it can, when required, draw a heavy

_load up a steep inclined plane. It is based

upon the assumption that the power of a lo-
comotive available in drawing a load (other
things being equal) is proportioned to the
amount of steam expended in moving over a
eiven length of track, and therefore, in order
that the tractive force of the locomotive may
be increased to enable it to exert sufficient
power to draw the load up an inclined plane,
the engine should consume the steam as fast
when moving slowly up the ascent as it does

~when moving on a level atitsordinary speed.

'l'o accomplish this result, auxiliary cylinders

-are attached to thelocomotive, which act upon

a wheel considerably smaller than the ordi-
nary driving-wheels, and in order to prevent
the slipping of the engine on the rails the
small wheel is toothed and a stationary rack
18 attached to the track. The small wheel
does not mesh directly into the rack, but is
connected with it by an intermediate toothed
driving-wheel, which can be raised or lowered
in a circular arc of which the axis of the

~small wheel is the center, so as' to be thrown
out or into gear with the rack.,

|
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The general form of my locomotive does not
differ from those usually employed, having a
boiler, driving and truck wheels, driving
steam-cylinders with their appropriate con-
necting-rods, valves, eccentrics, pumps, &c.,
the last of which are omitted in the model
and drawing, as they would merely increase
their complexity withont elucidating the ac-
tion of myinvention. Myinvention can also
be attached to any lecomotive without mate-
rially altering its arrangements, and can be
adapted to any inclined plane already con-
structed by attaching a rack to the track.

To the bottom of the boiler are secured two
strong frames A A’, parallel to and corre-
sponding with each other. These frames
have each a fixed pillow-block « for a shaft b,
extending transversely beneath the boiler,
and a circular slot B, in which move the pil-
low-blocks a’ of a second shaft D', parallel to
the first. The center from which the circu-
lar slot I3 is described is the axis of the first
shaft 0. Hence it follows that the axis of the
second shaft 6" will always be equidistant
from the axis of the first shaft b, no matter
how much its pillow-blocks may rise or fall
in the circular slots. The extremities of the
first shatt extend beyond its pillow-blocks,
and to each of these extremities a crank C is

secured. These cranks are connected by the

rods ¢ with the pistonsof the auxiliarysteam-
cylinders D, mounted on the top of theboiler.
Each eylinder is furnished with its appropri-
ate steam-passages, valves, and eccentrics.
1o the crank-shaft 6 a cog-wheel e is se-
cuared, and to the second shaft b’ a toothed
driving-wheel ¢’ is attached, meshing into the
teeth of the first-named wheel e. Iinmedi-
ately below this driving-wheel a stationary
rack K 1s attached to the railroad-track and
extended the whole distance, throughout
which 1t would be necessary to use additional
power to enable a common locomotive to draw
its freight. The teeth of the driving-wheel
mesh into this rack, and can be held in mesh
by a spring or arrangement of weighted le-
vers. An arrangement; of levers might also
be used to raise the wheel out of gear with
the rack; but to accomplish these objects—
viz., the throwing and holding the wheel out
or into gear with the rack—I use the pressure
cf the steam, acting in a horizontal steam-cyl-
inder I, mounted upon the top of the boiler.
The piston-rod of this steam-cylinder is con-
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~nected by the rod
a rock-shaft G, extending across the Doiler
‘LbOTO the shaft of the teethed driving-wheel

. The extremities of this rock-shaft are each
fm nished with an arm ¢’, connected by rods
I with the extremities of the shaft of the
toothed driving - wheel. The cylinder I is
double- aetmg anﬂ has a steam-valve of the
usual form in the steam-chest / below the cyl-
inder. This valve is moved exclusively by
hand and not by any eccentric or other ar-

rangement attached to the engine.
1'0d passes through the Stufﬁnﬂ‘ box of the
steam-chest, and is attached to an arm 7 on a
rock-shaft &, extending across the boiler. To
one ex tremlty of this mek shaft is secured an
arm 7’, which is moved by the hand-rod /. By
- thrusting this forward the steam is admitted
behind the piston of the cylinder I¥, and, act-
ing through the rock-shaft G and connecting-

rods 7 depresees the driving-wheel into gear

with the rack. Atthesame time the elestlelty
of the steam, acting as a spring, allows the
wheel to adept 1‘rself to the mequahtles of the
track. By drawing the rod ! backward the
steam 1s admitted in front of the piston, and,
acting through the same rock-shaft and con-
neetmw—rods elevates thedriving-wheel above

‘the rack and holds it in that pOSltIOH

A rack is attached to the track wherever
the power of the ordinary driving-wheels II
is 1nsufficient todraw the load up steep orades.
As thelocomotive arrives at these points, the
toothed driving-wheel is depressed into gear
- with the rack by admitting steam in front of
the piston of the sprin meyhnder I, and steam
is admitted into the two auxiliary cylinders
D. The pressure upon the pistons of these,
acting through the crank - shaft 0 and the
wheel e, etmehed to it, upon the toothed driv-
infr-wheel e’ , already in gear with the rack,
enables the engine 1o dmw heavy loads up
inclined planes, where without such an ar-
rangement 1t could not raise its own weight.
"lhe proportion between the radius of the
cranks of the auxiliary cylinders and the di-
ameter of the cog-wheel e may be varied ac-
cording to the Steepuess of the inclined plane
and the load to be drawn up it.

‘Great advantages result from having the
toothed di"wmn-wheel entlirely 111depende11t
of the eldmaly driving and running gear.
First, the speed in aseendmn an inclined
pL:me with a load is very muc,h less than that
of the same engine drawing the same load
on-a level, and th_,e driving-cylinders expend
& preportienably less amount of steam, while
the power of the boiler to furnish steam is not
affected. Consequently, unless much larger
steam-cylinders were employed than could be
advantageously used on the more level por-
tions of the road, it would be impossibleto use
the whole power of the boiler, and the tractive
force of the engine would be diminished,
‘while at the same time the work (through the
inclination of the plane) is increased. By
my arrangement of an auxiliary set of eyl- |

7 with the upuﬁht arin ¢ of |

Thevalve-

in drawing the load.
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inders acting upon a wheel e, smaller than
the ordinary driving-wheels, the pistons of
these e¢ylinders can move much faster 1n pro-
portion to the space traversed by the locomo-
tive than the pistons of the ordinary cylin-
ders connected with the usual driving-wheels.
For example, let ussuppose that-the ordinary
driving-wheels have a diameter of five feet.
Then for each revolution of these wheels, or
in about each fifteen feet traversed by the lo-
comotive, the pistons of the driving-cylinders
will make a double stroke. On the other
hand, let the tcothed wheel ¢, on which the
euulmry steam-cylinders act, heve a diame-
terone-quarter of thatof the 01dmary driving-
wheels. Thenin traversing thesame length _Of
track these lastcylinders Will make four ti_mes
the number of strokes of the ordinary driv-
ing-cylinders, and the power of the boiler to
oenerate steam remaining the same and the
two sets of cylinders being of equal size In
both cases, it is evident tha,t four times the
amount of tractive forece can be exerted by
the same Dboiler to drag the load up an in-
clined plane. Noarrangementof cog-wheels
can increase the actual power of the engine;
but the cog-wheel e by revolving much faster
in the same length of track than the ordinary

driving-wheels enables the auxiliary . eylin-

ders, when the locomotive is slowly ascend-
ing aninclined plane, to expend.all the steam
which the boiler can produce, and thus ren-
ders the whole power of the engine available
_ In this exelnple I have
(for the sake of clearness) supposed that the
auxiliary cylinders acted alone in ascending
inclined planes; but in practice .steam 1is ad-
mitted into both sets of ¢ylinders and the or-
dinary driving-cylinders co-operate in draw-
ing the load.

Tt might be urged that the ordinary driv-
1nﬂ-wheele mmhb be connected with toothed
wheels of a less diameter meshing into a
stationary rack; but if this were done the cir-
cumference of the driver, describing a larger
space than that of the toethed wheel would
slip and grind on the rail, and the friction
thus eaused in addition to the liability to
breakage, w ould aetually detract from the
power of the engine to draw its load, while,

on, the other hand if the corr-wheel e were of
.the saine Slze as the ordinary driving-wheels

the auxiliary eylinders could not move faster
than the ordinary driving-cylinders, and the
whole of the steam which the boiler is capa-
ble of furnishing might not be used. Again,
it is hardly prebﬂtble that the teeth 01: the

driver should always exactly coincide with

the spaces between the teeth of the rack

‘when the locomotive arrives at the foot of the

plane,andif the toothed wheel was connected
with the ordinary running-gear without an
arrangement to allow of 1ts being elevated
ebove the rack the momentum of the train
would inevitably break either the rackor the
wheel.

I have hﬂ,helto described auulmry steem-
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cylindersacting incombination with a toothed

driver and stationary rack; but it is obvions
that where the inclination to be ascended is
not very steep auxiliary cylinders acting, in
combination with plane driving-wheels and
smooth rails, can be used with great advan-
tage. lhave also described the spring-eylin-
der as being placed horizontally above the
boiler; but it is evident that steam Spring-
cylinders may be placed vertically above the
shaft of the toothed driving-wheel and act
directly upon it without the intervention of
a rock-shaft.

Having thus described the construction and
operation of my improved locomotive, what
I claim therein as new, and desire to secure

by Letters Patent, is—

amingll

1. A spring or other equivalent device for
holding aself-adjusting toothed driving-wheel
In gear with a toothed rack, stubstantially as
herein set forth.

2. The employment of steam acting on the
piston of a supplementary eylinder to throw
an adjustable toothed driving-wheel in or out
of gear with a stationary rack and at the
same time to operate as a spring to hold it in
either position, substantially as herein set
forth.

In testimony whereof I have hereunto sub-
seribed my name this 4th day of May, 1849.
ANDREW CATHCART.

Witnesses: |
W. N. JACKSON,
P. H. WaTsoN.
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