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- ‘-IMPROVEMENT IN MACHINERY FOR ASCENDING AND DESCENDING INCLINED PLAANES.-

Specitication forming part of Letters I

To all whom it may concern: -

Be it known that I, GEorGE Escor SELL-
ERS, of the city of Cinecinnati, in the county
of Hamilton and State of Ohio, have invented
certain new and usetul improvements in the
‘mauner of construeting and arranging certain
puarts of railways, Iocomo[ives-engincs, and
tirs, 50 48 to enable the engine and cars to
overcome the resistance of heavy arades on
the road, and to uscend and deseend thereon
with facility andsecurity; and [do hereby de-
clare that the following is a tall and exact de-
seription thereof, v

The object of . my invention is to obtiin the
requisite adhesion to enable the locomotive-
engine and its train of cars to ascend and de-
seend inelined planes with sa'ety and cer-
tainty; to avoid the expense of heavy orading
or eircuitous routes, and to enable the eugine

“to employ the full torce of the steam gener-
ated in the boiler notwithstandine the reduced

‘motion of the train while ascending inclined
planes.  The nature of the tirst part of my in-
vention by which I obtain these important
ends consists, first, in the employing of the
gravitating foree of the triin of cars, eithor
in ascending or descending such planes, to
give the requisite wihesion in sueh manner as
that the adhesion shall inerease
to the inclination of the plane 4
of the train, this beinyg obtained by the con-
necting of- the train with gripping-wheels on
the locomotive that embrace a central rail,
-which is located on'that part of the track ouly
where high grades are to be overcome, .
gripping-wheels on asceading or deseending
inclined planes are made. to hecome driving-
wheels, they having their bearings in levers
connected togethier by two epposing toggle-

" joints that are operated ou by the counecting-
tink of the train, so that in ascending the-
gravity of the train shall operate on one_of |

the toggles, and thereby cause the wheels to
grip the eentral rails with a foree propor-
tioned to thegravitating force to beovercome,
- and se that in‘descending the conneeting-link

‘shall operate onthe other togule to produce o
To convert the gripping-wheels |

- like effect,
© into driving- wheels, they are operated on by
an aaxiliary pair of steam-eylinders of such
capacity as effectaally to work off, in e6njune-
tion with the -ordinary cylinders, the steam
. generated in the boiler driving the slow mo-

in proportion -
and the weight |

These |

- of the cars.
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tion of the locomotive and train up the in-
clined plane, . - .

The second puart of my invention consistsin
the connecting of the levers of the gripping- |
wheels with a spring in such manner as that
its tension shall cause the whecls to grip the
central rail, and thus enable the' locomotive
to ascend-and descend inelined planes withouat
a train, or with a train that is too Light to pro-
duee the requisite adhesion. or in the event of
aiy accident to the connections which mishg
prevent the employment of the gravitating
foree to effeet this end. and also at the same
time to admit of the lateral play of the loco-
motive, : .

The third part of my invention cousists in
-the manner of communicating motion to the
gripping-wheelstfroma horizoutal crank-shaft,
the gripping-wheels being aflixed to vertieal
axles, and this is eftected by means of hevel-
wheels that slide on the crank-shalt, being

feathered thereon, and each of them being
forced toward the bevel-wheelsthat are aflixed
to theupperends of the shalts of the gripping.
wheels by means of o spring or springs, the
wheels being kept at their proper piteh by
bevel-faced wheels that make a part ot orare
connected with eachof the beveled cog-wheels,
by which arrancement the locomotive will be
free to vibrate on the track - rails laterally,
while the gripping wheels act on the central
~radle ’

The fourth part of my invention relates to

aself-acting brake, which is intended to pre-
vent accidents in the event of the breaking or
separating of the links by which the respective
parts of the train are connected together,
This brake consists of a pair of jointed grip-
pers connected to each ear by the longer ends
of its levers, und held up-clear of thi: central
Tail by o chain whieh is conneeted with the
bolt of an additional Jink, and which, when

. the main link separates, liberates the grippers,

which then fall, so as to cause theiy Jjiws to
embrace the central rail, upon which the arip-
ping-wheels of the locomotive operate, siaid
geippers having their bite upon the rail in-
crewsed in proportion to the descending force

In the accbmpanying'dr:u\'ings, Pigure 1is
a side elevation of & locomotiveand cardrawn
to a scale of one inch to the foot. Fig. 2 isan

end view of the central rail, drawn to the full .
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size of those used on the road.

ures represent parts of the lppamtns in de-
tail, the proportionate size of which is fndi-
.\tcd on the drawings.

Tireach of thcwfl-’urc\ where. th(\s.uno pdr:s
aceur they are dvsl-rn uwl b\‘ tlm same letters

- of reference,

A NS the eentn tl mil, hu.u must ln, se:
cured dn place in the firmest manner. , It is
to rise to such height abovethe ordinary rails
~as that its top may be within about two inches
of the fire- 1)0\, ad to- aecommodate it T minke
the ash-pan in two parts, so a3 to pass on
either side of it

BB are grippivg-wheels, which are “made

-to press against the oppositesidesiof the rails

A with a degree of force proportioned to the

gravitating power of. the load \\hlch is to be
overcome, These rrrmpm'r wheels are acted
" onin the following manner
C is a shaft that runsin xmmble bmes in
the frame of the.locomotive.  These boxes and
the part of the frame that sustains them are
omittedl in the drawings, Fig. 1, for the pur-
pose of showing the muiring and their connec-
tions that woulil utixcx-\\ ise bhe huldmx. ‘The
shaft ¢ is shown insection m Fig. 3 and a top
view of it isgiven in Fig,
D I are two bevelad wheens, which I m.lkc
of wrought-iron, that slide by meauns of
“feather on the shaft C. and these cear into t\vo

wvvlul wheels, E E' that are cmmwtcd by
3, with the gripping-

means of shafts T' I, Fig

" wheels B B, to which they communicate their
- revolving motion. TheshaftsF pa%thmu'rh
_strong boxes (i (i, Fizs. 1 and 3, ot thei inner
- ends ot the levers FUH, which on their outer
ends earry the progressive levers or togele-
-joints T I. Fiz. 4.
fuleram-pins . T T in the
tive. i .
It ordt-r to cause the teeth of the wheels D
and E to gear into cach other preeisely to the
Ppitch- hne, F'tarn piain sarfaces on them, as

frame of the locomo-

shown at «.¢. which eoming into eentact pro-

dace this effect. They are, kept.in gear by
means of a spiral spring, K. that surrounds
the shaft C,
erally with the vibration of the levers on their
fulera J.J. To prevent the possibility of the
bevel-wheels being foreed out.of gear, their

tubumruul\\, w huu arronnd the shaft CC are.

so nearly in contaet with eaeh other as to pre-
vent this taking place, no greatér space being
lett Detween then than is necessar ¥ to allow
for the unavoidable inequ: mty inn the thlek
ness of the cetiter rail.
L isa sliding bar by which the engine is to
-bt, drawn and ‘that receives. the ml(* ra of the
ggle-joints Tand I, and. opemtvs ipon one
"or the other of them, according as the engine
. 18 ascending or doscemhnﬂ' on the mdmod
' phme.
gine is running on the ordinary grade, a bolt,
\[ is passed throwrh the frame of the machine
aud througha correapondmn- hole in the slide
L. The togglegomt;, it will be suen, are in

The other fix- |
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while they are free to vibrate lat-

A\ hen this is Lot the case and the en-

‘The levers II IT work on{

a tube,

-qmred for the aseent of the locomotive.
Fig. Loneofthese brakesand itsappurtenances
are shown as attached to a car, and in Figs. 3

>

reversed direetions, and that marked T is
brought into operation when the trin is as-

c¢ending, -and that marked I when it is de-
scending.  When the locomotive hasadvanced

to that part of the road -where the central rail

'i< situated and the gripping-rollers have re-

eived it between’ them, the -bolt M is to be
romos ed; 50 us to brln«' the whole force of the
dratt outo the slide L, dlll] it the locomotive
is aseenmding the toggle [ will press the grip-
ping wheels against the central rail; and if de-

seewmtding alike effeet will be produced by the

toggle I'. Theopenings in theslide L, through
which the connecting. pins of the toggle pass,
are elfongated to allow oneor the othor of them
to be lnuu«'ht into action.

In orderto apply the steam with the force
required for ascending the inelined plane, 1
employ a second pair of steam-eylinders, one
of which is shown at N, Fig. 1. The pistons
of these cylinders are to opérate uponthe shaft
Chy means of the eonnecting-rods Oyand when
the valve is deawn, which is to admit steam
into them, thé engine will be'held to the rails
by the whole adhiosive power due to the ordi-
nary driving-wheels, and to that of the "rxp~
ping-wheels, the latter of which will be in-
ereasedd in direct proportion to the resistance
from the Toad. Should the train in this case
be made to advance with oue-half of its ordi-
nary speed, the quantity of steam expénded
will not be deerensed, but will be used with

.its whole efteetive torce.

When it is wished to operate upon the grip-
ping-wheels independently of the weight or
resistance of the train, a lever may be affixed,
s0 as to operate by hand on the slide L; but I
intend in general to provide for this contin-
gency by the employment of asmall eylinder,
into which steam may be admitted for that
purpose.  Sreh eylinder may be situated, as
r«*presultcd by the red lines in Fig. 4, where
P is thecylinder, the piston of which need not

‘have a stroke of more than five or six-inchex,

This is counected with the boiler by means of
Q. leading to the steamways R, which
may Le furnished with « three-way cock, by
means of which steam may be let into the eyl-
inder, so as to operate on the piston at either
end, and consequently on the toggles, either
in ascending or descending, -the plat()n end of
the C\hud«r P being connected with the s slide
. Dy this means the eripping-wheels are
pressed against the rail by the elastic medium,
steam, and are made to adjust themselves to
its ineyualities more perfectly than could be
effected by a spring of steel or otlier material.
The brakes on the tender OT Carsiare $o con-
structed and arranged as to be mude to em-
brace the centerr ail should the link by which
they ared connected with the.locomotive or

" with each other b broken when .lxccudm" the”

inclined plane, and the said brakes are thm»
necessarily combined with the apparatus re-
In




arms.
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and 6 they are represented on a'seale of two ,
and & half inches to the foot. : .
8 is a pair of gripping:tongs that are hung

‘to the bottom of the car by n Jjointed link, T,

upon which they are free to vibrate livterally

. to a short distance, but not so far ay te pre-
-vent their embrucing of the cénter rail when
they are allowed -to-fall upon it.

U is a chain or link by which they are sis-

- tained’so long as the ordinary conneetion of

the cars 'with the train remains pertoct.
V is a rod sliding through staples and its
inner end holding the link U, its outer end

‘being connected to the locomotive or ¢ir bya

chain, W.  Should the link of the train sepa-
rite, the rod V will be drawn forward and
the gripping-tongs will fall and embriee the
il A The shanks or longer arms of these
gripping-tongs are attached toa chain, N, and
this at its opposite end to a stanchion, Y,
lade fast to the bottom of the car, and under
this arrangement the train will. be kept from
descendiug on the road by thé grip of the
jaws of the gripping-tongs, which is produced
by the draft of the car pulling on their fonger
As they begin to act at the monent of
the separation and before the cars have at-
taived any considerable degtee of «lownward
motion, they have, therefore, searcely any
momentum to overcome,

It will be obvious from the foregoing that

. some parts of my invention mav be advian-
¥ 3

tageously employed without the others, 53, for
example, the wheels may be made to crip the
central rail by the gravitating force or resist-
ance of the train without the employnient of
the two toggles by simply bending the ends of
the two levers in which they turn, and con-
necting these levers with the train by the Hink;

aud various other modifications of this con--

nection may be made, as will be evident to
engineers; but by the use of the two togyules
the desired end is attained more effectively
thian under any other arrangement which I
have been able to devise.

Instead of making the two gripping wheels’
drivers, one only may be used as suech, and
the other be allowed to turn freely on its ~haft

-and simply answer the purpose of a gripper.

Aa important object to attain is the so con-
necting of the two gripping-wheels as to ad-
mit of the lateral play of the locomotive be-

“tween the track-ruils, while the ceutral tadl 1s

gripped by the wheels; and therefore tli nre-

*chanical arrangement employed may be vitried

by the substitution of their equivalents and

- this desired end be still attained.

It is to be distinetly understod f_h:tt Ido -
not limit myself in the seeond part of iy -

_vention to the use of the clastic property of

stezm as wspring to operate on the aripping:
wheels, -so as to cause them to grip the eenter
rail, as springs of ather kinds may be made
to answer the same purpose; but T have de-
scribed the steam spring, as Tdeéem it the most
effective and the best in all respeécts. . .

What T elaim as my iuvention, and desire to
secure by Letters Patent, is— :

L. The method, substantindly as Lerein de-
seribed, of increasing thétractive power of the
loeomotive-engine by the resistanee or gravity
of the train to be drawn thereby by conneet-
ing such train With the driving-wheels that’,
grip the central rail, as describod. ’

2. The counccting of the wheels that grip
the center rail, and which act thereon as driv-
ers, with a spring, substantially as described,
whereby the required adhesion ean be obtained
when the locomotive is aseending or descend-
tng an fnclined plane without a train of ears,
or when by acecident or other eiuse the resist-
ance or gravity of the train cannot be em-
ployed for this purpose. ’

3. The furming of the conneetion Lot ween
the gripping-wheels and the train by means of
two oppositetoggle-joint leversconnected with
theleversofthegripping - wheels, substantinlly
as deseribed, whercby the train is made to act
on the gripping.-wheels either in ascending or
descending inclined planss, as deseriboed.

+. The connectingof thetwo gripping-wheels
with the frame of the locomotive by means of
le.vifrs,-Subsmnti:_LIly as deseribed, whereby the
locomotive is left free to vibrate between the
track-rails while the gripping. wheels are act-
ing on the central rail, thereby relieving the
central raii from being affected by the surging
of the locomotive frowm side to side, =~ -

5. The eombining of the gripping tongs with
a-railroad car or ears by weans of the arms of
its levers and by ehains or jointed reds, sub-
stautially as described, wherehy the pull of
the cars on running down an inclined plane
in the event of the breaking of the connection
with the Tocomotive or of thi ears with each
other will act ou the tongs and cutise them to
grip the rail, as describer,

GLEO. ESCOL SELLERS.
Witnesses:

Tios, P JoNEs,
LeEML. WILLIAMS.




