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| uniform action of the engine. This is effected:
in the manner as follows: A governor of cen-
trifagal action, of otherwise ordinary or suit-
| able construction, revolved by means of .gear.
or band from some principal moving.part of:
‘the engine whose operation it is intended to.
equalize and render nniform, actuates a spin--
dle to play up and down according to the ve--
locity of revolution imparted to the balls-of"

To all wwhom it may conecern: - .
. Be it known that I, GEORGE B. BRAYTON,
formerly of Providence, Rhode Island, butnow
“of Boston, in the county of Suffolk and State
of Massachusetts, have invented certain new
audnseful Improvementsin Steam Machinery;
and I hereby declare that the following, taken .
in connection with the accompanying draw-
ings, is such-a full, clear, and exact descrip-

tion of the same as will enable others to make
and usethe same. - ' s

This invention relates to the valvular ar-
rangement of all kinds of reciprocating steam- -

engines, and is designed to secure a simple
and easy mode of adjusting the euti-off of -the

steam without its being necessary to interfere-

with or adjust any of the actual moving parts.
Provision is at the same time made. for the
perfect balancing and rendering uniform the
‘action of reciprocating steam-engines.

The main features of my improved steam-
engine consist in the combination, ‘with an
ordinary slide or D valve, of a variable and
self-adjusting cut-off arrangement operated
within the steam-chest through the agency
of cams and levers, or their mechanical
equivalents, by the action of the governor.

‘The manner in which the same is or may be

carried into effect I have illustrated by the ap:
plication, of my invention to an osciilating

steam-engine, although it may with but slight

and obvious modifications.be applied to a sta-
‘tionary engine. " In this instance the steam-
-eylinder, which is hung by means of hollow
trunnions, throngh which the live and exhaust

"

‘steam are entered and exhausted, is provided

‘with a steam-chest and the usual ports—:i. é.,.
the induction and eduction steam-ports and |
the middle ‘exhanst or condenser-port. A [

or slide valve, playing on the valve face or. hung the steam-cylinder C, to which an oscil-

“seat,is actuated, in the manner hereinafter de-
- geribed, by means of a toe located within the

exhaust-port. . Steam. from the chest is ad- | D
initted into the ports, not as usual, by the | al SUrLC
‘steam-chest, D, containing the slide or D valve
I, to which the slide movementon the valve-face
is given by means of a ¢rank, J, mounted upon a

glide-valveclearing the port—t.e.,at the sides ot

the said valve—but by means of channels cut

through the slide-valve—i.e.,throungh auxiliary

ports in the slide-valve, which auxiliary ports

terminate on the face and at each end, respect- |

‘vely, of the D-valve. Against the ends of the
D-valve play reciprocating valves, whose fanc-
tion it is to admit and cut off steam antomat-
really at the proper times foinsure equable and

my invention.

i

the governor. This spindle carries at its lower

| extremity a double wedge,which in its up-and-
down motion is caused to expand or confract
ineclines or cams. Against these cams or in--
clines are moved, by the action of the oscillat- -
ing engine,a double cam-lever mounted on the.
“end of a shaft which traverses the rear of the.:,
‘steam-chest through a . suitable, stuffing-box."

To the other end of this shaft, within the

steam-chest, is secured a lever, from the face
{ of which project studs whereby the bar cen-
trally pivoted to the slide or D valve is tilted -
or oscillated. By this tilting bar are carried -
‘and worked the auxiliary valves on the side .
faces of the main slide or D
Inthe accompanying drawings I haveshown -
‘an oscillating steam-engine constructed, ar-
ranged, and operating in accordanceé with this -

D valve.

-

In the said draw

engine complete, the plane of section passing
through'the axis of the governor. Fig. 2 18

| an end view, partly in section, of the same, the
plane of section passing through line« & in
Fig.1; and Fig. 3 is-a vertical section, on line

¢ d in Fig. 2, through the cylinder and steam-

“chest, exhibiting the method of working the

main and auxiliary valves.

 Upon aframe, A, in suitable bearings, B, is

lating motion is imparted by the piston-rod L,

‘working directly on acrank, F. Thecylinderis
rovided with steam-ports G and G’ andacen-

tral exhaust-port, H, and. is surrounded by a

rocking shaft, K, which traverses astuffing-box

in the back of-the stedm-chest. On the outer
|- end of the rock-shaft K 'is keyed or otherwise
secured, at its upper end, a lever, L, while its.

lower end is eéngaged in, a socket, M, fast to

the fraine, so as to be stationary. . The cylin-

| tion, partly in section, of my improved steam-
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' der n 1ts osoillatmn carrymg with 1t t}_e sh&ft ",
K, whose outside lever is engaged in the sta-

' -honary socket M, it will be underatood that
1t will impart a roukmg motion to the said

- shatt, which 1s transmitted to the toe J.

With this toe are combined two short toggle-
levers, N, which are pivoted in the recess of

the main sllde valveé, affording a yielding con-
~nection, so that while the toe describes an
~are of a cirele the valves will be moved along
~the plane surface of and in contact with the |

valve-seat. The shde valve is- kept in place
- and truly guided in its course by means of a

guide-bar, O, projecting from the chest-cover

fitting a groove in the top of the main valve.
TLe main slide-valve is provided with auxil-

~jary ports P P4, through which steam from
the chest is admltted into the eylinder. These

auxiliary steam-ports-in the main slide-valve

‘are curved so as to-terminate, respectively,in |

- the ends and under side of the slide-valve..
Against the ends of the main slide-valve play

- the auxiliary slide-valves Q and Q’, which |

~ are mounted ‘on a balance-beam, R, pwoted
to or. hung in the rearof the main or D valve.

- This balance-beam . receives its oscillating
.oom hyvement in the manner as follows:

| Upon a
;bmtable bracket or standard, S, is mounted

a governor, T, of centrltug{ml %ctlon—-@ €y &
governor cousisting of two or more ba,llb:-
~which are jointed to a.revolving shaft driven. |

~directly by the engine, so that, according to

~ the speed of revolution imparted to the shaft,

the balls diverge from or con verge toward ,—
The balls are also
.connected with a central rod, which is 1a1.59d-
or lowered in its sleeve accor dmg to the posi-

the axis of revolution.

tion  of the balls, and eﬂnsequenﬂy accord-
ing to the speed of the engine, which is de-
pendent upon the supplv of steam
speed of rotation exceed that calculated for

safety, the supply of steam is to be dimin-
ished.

throttle-valve in the main steam supply pipe.
- In this case, however, the: steam iscut off at

cach stroke of the plStOH, o ‘that the quan-

tity of steam-admitted will be such as to in-
~ snre uniform action of the engine. This cut-
ting off is eﬁ’ected by the auxﬂlaay slide-
valves QQ and Q’ To -this effect the central

~causes a double or divided cam, W, held to-

according to the posmon of the wedge.
cam 1s located centrally in relation to the cyl-

inder—i. e., in line with the axis ‘of the gov- |

"=TNOT Whlch passes through the center of the
runnion. Through the steam-chest on the

de of the governor passes another shaft, Y, |

_ This is effected in ordinary-steam-en- |
‘gines by combining the governor with a

i

“wWith the cam W nlaced inits p”‘t

4*7,7"92? _

,havmg on. the end outside the chest a cams-

lever, X, which is tilted by coming in contact
when the -
engine is osmllated “This movement is par-
ticipated in. by a lever, Z, on the other end of

the shaft Y, in.the mtemor of the chest, which

lever is prowded withlugs whichare armnged
1mmediately .
whereby the movement the cam-lever receives
in its double oscillation—i. e., the oscillation
of the cylinder and the oscﬂ]atmn on its own
| point-of suspension—is directly transmitted to

underneath the balance-beam R, .

the balance-beam, which operates the variab] 6

| cut-off .or aumlmry slide-valves, |
| By this arrangement or mode of connect-

ing the rockmg camn lever with the . balance-
beam the main slide-valve is permicted tore-
ciprocate without interfering mth the opem

tion of the anxiliary slide- V&l\ es..

Havi Ing thus described my. said mvenhon
&nd the mannerin which the same is or ™mnav

"be carried into effect, T would observe that I o

do not wish to be understood as limiting my-

self to the precisé arrangement herein shown -

and described, nor as conﬁmng myself to the '

“application of thIS invention te oscillatingen-
|-gines, 1t being obvious that this invention is

susceptible of numerous modifications with .

out departure from the punclple thereof but R

What I claim - is— | ..
1. The variable and self- ad]u%tmg eut orf

‘arranged and operated by the governor ab' -
‘described, for equalizing and rendering um '

form the actmn of steam-engines. |

2. The combination, with the ordinary shde* '
or D valve of aumlmry steam-ports and slide-
Valvcs under the arrangement and for opera--

‘tion in the manner Substantlally as set forth.

= 3. The method herein described of conneet-
If the-}:

‘ing the oscillating arm with the slide or D
valve, affording yleldmg connection, so as to
admit of* the valve reciprocating along the -
plane surface of and in contftct with the valv e-_'

face.

4, The method herein deserlbed of operaf-_-

‘ing the -auxiliary valves, hung upon the end -
of an inert balance:beam by meauns of a rock-

ing lever, yet so’ as to admit of traverse mo-
tion -of the balance-beam, together with the |

maln valve, SUbSt‘llltIall_Y as- shown and de-

| “seribed.
rod or spindle is: ‘provided at its lower end |

with a doubl&wédw, U, which, as it moves |
up and dc wi - with the said ~central md :

5. Regulating the ac.tmn of the aumhary
or cut-off valves by means of the cam expan-
sible by the action of the governor, substan-

tially as set forth.
gether by a spring, to_diverge or converge, |

This

In testimony wherebf I ha;r SIgned m?

‘name -to this speclﬁcatlon before twao sub
.la:cnbmﬂ* WItnesses |

GEO. B. -BRAY'_[‘ON .
W,ltnesses - ' . S
A. POLLAX,

- (. P_LRTUN
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