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T ."'Wlth the mterlnr of ‘which communicates the. steam- k
00 supply pipe G, and within ‘this box is arranged a slide.
U U valve, dy of the usual construction, which is furnished
e with a red d',extending to some pmnt where 11; can be
AT eonvenlentlv eperated by the engineer. . - _
Lo It should be understood that this valve d is net:r
. ‘moved automatically, or at regular intervals, but'only |
ot - when the motion of the englne 13 to be revereed ae_ |
0 hereafter explained. -
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B F}gnre 5 a seetlenal persl)eetwe v1ew of the valve-ﬁ
-'_;ii;cheet, and SR |
- Figure 6, eheet 2 a perepechve vlew, 111uetratlng a
o .-*--?-perbwn of lny 1n1preven1ents |
. Similar letters refer te smmlar parte throughout the
S several views.- -

T Adand AN represent the two eteam-eyhnders Whleh 1
--"_‘:are of the usual construction, and are secured in thelr |
-~ _proper positions upon the frame of the locomotive. .

.. Bxtending betweerr these eyllndel s, and secured te _-
| *;__""-.';__'the same, is a plate, B, upon which is mounted a third
. eylinder, or valve-chest 0 arranged at irght angles tn
the former. = |
- “The interior of the valve—chest is' divided by a par- '_;
SR tltwn, @, into two equal compartments, « and y, the
iiLen former cemmunrcamng by means' of two pipes b b’ and | .
e twe s passages ‘e, of the plate B, with the eppesn:e-;

i ends-of the steam—ey]inder A, and the latter ‘compart- |

70 ment ‘communicating, by meane of similar pipes and
LLhmE L0 passages, with the eppeelte ends ef ’rhe eteam—cyhnder |
e AL (Seefigs:1and 2) -
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To all whom et ma/y cencem S T R

“Be it known that 1 Jc UHN S STUART of Phlladel-

I phla, Penneylvanla, have invented eertam TImprove-
" 'ments in Locomotive-Engines; and I do hereby declare
.. the following te be 3 full elear, and exaet deecrlpmen’
- .of the same. .

o My mventlon cenmete of certam lmprevements, fnlly --

- described hereaﬂ:er, i the eenetruetwn of loeomotwe-
-_-_'j_'EI]gIIIBS L

and use Iny 1nvent10n, I will now proceed to deeerlbe_
" its construction ‘and operation, reference being had to
- 'the aeeempanymg drawing, which ferm a part of thle
e epeelﬁeamen, and.in which— - .-~
" Pigure 1, sheet 1, is-a lnngltndlnal eectlonal rlew-
. of. snﬁelent of a lecernetwe-engme to llluetrate my =
-~ improvementsj . |
. Figure 2 a plan Vlew of the eame, wn',h the valve-
S ehest in eeemen

s Flgure 3, & longltudlnal "vertleal seetron on the hne_l |
f";'-'r_f__1—2 fig. 23 -

Flgnre

“Af the to -of ‘the valve—chest Ois a shde-bex, F

Theé steam-ports e and e’ and exhanst-port j; which

R lead from the slide-box, are all formed in the partition
SN ay ‘and each of the steam-ports communicates with both -
o BT .'eempartmente zand y of the valve—eheet as beet eb—-- |
T eerved in figs, 4 and b.

The ralvee H and H’ mthm the valve-eheet are hung

------

| to mdependent spmdles i z and are arranged to oeell- I
| Jate from about the posﬂnen shown by full lines infig. -
‘1 to that indicated by dotted lines, Inetlen bemg com-
‘municated to each of the said valves by a rod, 7; which .. -

| is connected to anarm, 7, at the outer end of the valve- =~ . .

1 spindle, the said rod belng operated in the usual man-"

ner, by -an eeeentrle on: the drmng-axle ef the leen-' o

Inetwe

The. arrnel ef the valve—s;nndles are slotted in the -

.dlreetmn of their length, as seen in fig. 6, and the pin = .

by which each eccentrie rod j is attached to its arm I, .
is connected. alse to &. lrnk m, hnng to 2 bell-crank' I

1 lever q. -
1 It wﬂl be nnderetood frnm the abeve that when the

lever g is operated, and the point of connection of the =

gpondingly lnereaeed or d1m1nlehed mth the: eame

| '_fetroke from.the eecentnc

- eccentrie-rod moved towards or from the centre of the .
valve-spindle, the stroke of the valve will be corre- .

‘The levers ¢, at each end of 'i;he ralve—eheeb are hnng a

The sectmns K and X' of a strong elliptic steel sprmg

te the said beam J

o ) 'to and eennected together by a spindle, r, in OI'dBl‘ that -
a transverse Vertleal seetlen en the 11ne A they rnay nmove - elmultaneouely, and one of" the sald;

B 1 levers is connected by a rod, s, to an arm, ¢, of a spin-
1 -dle, ¢', which is arr anged tn turn upon a transveree S

| *bealn J at the rear end of the leenlnetwe, (fig. 6

| are secured to the opposite sides of the beam J, these =~
sections being embraced by a strap or contrnnatmn of =
| the coupling-bar M, whleh is arranged at ;ught anglee o

A pm;- _projecting ﬂ.‘om a secend arm, 1&2 ef the 8p1n-‘7 .

| *dle {, enters-a double inclined slot, u, which is formed .
in a vertical projection, ', of the bea,m M, and a screw,.

| w,-of the arm , which is arranged in eneh a posifionas

j "bo be easily manrpulated by the engineer, has, by mov-

“ing the end of the rod s towards or from the cenfre of -

| the spindle #, the eﬂ'eet of ehortenlng or lengthenmg .
‘the said arm .

" The train’ of cars te be drawn or pnehed by thelo-

comotive is connected by the. coupling-bar M, so that -
the entire strainis borne by one of the eeetmns of the -

yield to a greater or less

-elliptic ‘spring, causing it to be compressed, and per- -
| mitting the coupling-bar to.- R
‘extent, according to the load. This yielding of the -
| eenphng—bar communicates lnotlen through the me- = .
-dium of the double slot u, to the arm # and the devices .
| connected therewith, eansmg the stroke of the valves '~
H:and H' to be lengthened or gshortened, and the sup~ e
“ply of steam to the cylinder fo be 1nereased or: dunm-_ f-,}j_;;;
I ehed aceordmgly, as will be hereaﬂ;er ex;;lamed R

Let it be enppeeed that the several parts are in the
1 pesmen shownin- ﬁgs 1 and 2, and that steam is belng-' Y

admitted from the pipe G- into the slide-box F. The o

port ¢ being covered by the valve d, steam will pass .

downward through -the port e, and thenee into both -
compartments z and y of the valve-eheet at pmnts be-'_ o

ueath the valves H and H'. .

Theee valvee, 113 shenld be underetood, are not op. o



erated by the steam which is thus admitted into the
valve-chest, but are oscillated regularly by means of

the eccentric rods j, above mentioned, and, although-

the sald valves are arranged t¢ move nearly simuita-
neously, one of them has slightly the lead of the other.

The steam which is admitted from the port ¢ into
the compartment « of the valve-chest fills that portion
of the latter beneath the valve H, and passes through
the pipe b and passage ¢, into one end of the steam-
eylinder A, urging its piston in the direction of the ar-
row, fig. 1. At the same time the exhaust steam from
the opposite end of the cylinder A returns through the
passage.¢ and pipe b into that portion of the compart-
‘ment x above the valve, and passes from the latter
through the port ¢, and thence beneath the slide valve
d into the exhaust—port 7.

The steam from the same port ¢, which is admitted
into the compartment y of the valve-chest, is in like
manuner passed into the cylinder A’, and the exhaust;

steam from the latter carried into the ex:ha,ust-port 1.
- While steam is passing through the pipes b b into
the eylinders A and A’, the valves H and H’ begin to
move in the direction of the arrow, fig. 1, and eut off
this supply of steam at any time demred before the
cylinder-pistons have completed their full stroke.

The valves H and H’ continue to turn in the same
direction, after cutting off the supply of steam to the
pipes b, and at the proper moment the entrances to
the plpes O U are opened, the valves still continuing
Yo turn until they reach the position indicated by dotted
lines, when their motion is again reversed.

The steam from the port e now passes through the

Ppipes b instead of through the pipes b, and drives the
 pistons back to their original positions in the cylinders,

the motion of the said pistons being again reversed, and

the operation continued so long as the position of the

slide-valve d remains unchanged.
To reverse the engine, all that.is necessa ry is to move

the slide-valve d from the position shown in fig. 1 to

that illustrated in fig. 3, the live steam then passing
through the port ¢, and entering the compartments z
and y of the valve-chest above the valves, while the
exhaust steam 18 admitted into the v_alve-chest beneath
the valves, and passes off through the port e.

The devices illustrated in fig. 6 of the drawing are

89,809

intended to proportion the stroke of the valves, and
the supply of steam to the cylinders, according to the
load to be drawn or pushed by the locomotive, their
operation being as follows:

When the load to be drawn or pushed is a light one,
the several parts remain in about the position shown
in fig. 6; that is, with the arm ¢* at the bottom of the
slot «; but when the load is increased, and the spring
K or K’ compressed sufficiently to permit the inclined

slot « to move longitudinally, thé arm ¢ will be raised,
and will move the several parts connected with it in

the direction of their respective arrows; the effect of
which will be to shorten the valve-arms ! by moving-
their eccentric rods towards the centre of the spindles
i, thus lengthening the stroke of the valves H and H’,
and allowing sufficient time for an incredsed supply of
steam to pass-into the eylinders.

The screw v of the arm ¢ enables the ahove arrange-
ment to be regulated as required by the engineer.

I claim as my invention, and desire fo secure by
Letters Patent—

1. A locomotive-engine in whlch the cylmders are
provided with a single valve-chest, C, arranged be-
tween and communicating with the saad eyhnders, sub-
stantially as herein set forth.

2. . The valve-chest O, divided by a partition, , into
two equal compar bments, z and y, provided with OSGI]-
lating valves H and H’, all substantially as specified.

3. The slide-box F, with its valve d, arranged in re-
spect to the valve-chest O and ports ¢ ¢ and f, sub-
stantially as herein described.

4. The combination of the slotted valve-arms I with

the eccentric rods j, when the latter are connected with
devices by means. of which the stroke of ‘the valves,

and the supply of steam to the cylinders, may be pro-
portioned to the work to be performed by the locomo-
tive, all substantially as herein set forth. |

In testimony whereof, I have signed my name to this
specification, in the presence of two subscribing wit-

nesses.
| JOHN S. S’I‘UART.
Wltnesses
- JOHN WHITE,
- HARRY SmTH
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