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To all whom it may concern
Be it known that I, GEORGE WESTING-
HOUSE, dJi., of Plttsbur county of Alle-
gheny, State of Peumylv&m& have invented
or discovered a new and useful Improvement
in -Governors for Marine Engines; and 1 do
hereby declare the following to be a full, clear,
conelse, and exacth deacmptmm uhereof refor-
ence bemn had to the acecompanying drawi ing,
making a pm‘t of this speclﬁmtmn, n whichi—
- like letters Indicating like parts—
Figure 1 18 a sectional view, ﬂlusimtwe of
my improvement, Iig. 2 is a dcm(,hed view
of & portion of the same.
My present invention I‘El’btf*S Lo ceri:*‘un im.-
- provements in the class of steam-engine gov
ernors described in United States Pafcent N 0.
162,782, granted to me May 4, 1875; my par-
ticular {}bjﬁﬂt being to adapt the said im Prove-
‘ment for vse on marine engines, in such man-
ner that when, in congequence of the pitching
or rolling of the vessel, the wheei or screw
" leaves the water, or 80 far leaves it as to meet |
with little res 181:%11@3 the supply of steam fo
 the eylinders will be practically cut off, or
nearly so, and when the wleel or screw .-.wg{bm
~enters the water fo the usual, or nearly the
usaal, working depth the steam-passages will
be %g&m opened ior the supply of steam to
the cylinders, the action in either case being |
'mmmabm.
The governor-case O, wwh its ﬂap {}‘ has
- like construciion and opemtmn as in the p-ﬁt
ent above referred to; also, a pair ofiwei n*ht‘-‘»;
B B, with their arms f d pwaiad to the cap © ‘1 {
the i 31m er ends of such arms engaging a LGUﬁ, ,

1, which is -made on a hollow sleeve, B2, the L
through the diaphragm 7, boars agaihst o

end of the latter terminating in a s;'tem? i,
which in turn enterg th% bore of the conneﬁt
ing-piece B. "Springs ¢t ¢4, 2 jam-nut, ¢, and

ployed in like manner and for ﬂ{.@ purposes
as i the patent above mumﬂi but the end of
the thamb-screw extends o swn the inside of
the sleeve I a8 at e, and its lower end 18 -
connected Dy a cross pm ¢, with the. slecye
12, s0 that th tsmetmﬂ mﬁ the set-seraw ra-
mains the sams. - The ends of the pin ¢! play |

-.’,I'l ."
Ay

fow of steam through the chamber.

' clenser.
tion with the fﬁwﬁﬁr 2, m.

in slots €%, to i}lovu’{@ the necemsmy mnne of
motion.

Further description of these pm'i:s will be
found in the patent above named, like deﬂcw

t being designated by like letters.

The case © revolves on he suma B'J m‘.’ tha
coupling-piece. .

The valve-case A has mﬁs @0 en;t@rmﬂ 11:&

valve-chamber ¢, but hv & reference nohin lne

with each other, Thj 18 valve- chiamber contgaing
‘& piston-vaive, s, na,%*“ng & face long srongi
to cover fully the port al, or, at least, is 80

made as to cub off and @pm the upply or
in order

thad it may be perfe{,ﬂy balanced, & groove,

&’, extends around the chamber, m the plane

m’ the port ¢!, This valve is mounted on &

| stem, ¢/, which at one end enters a holein the
ﬂul{huw diaphragm »l, af one end of the valve-
{,ha,mber and the m,h@r end of the steny passes

through a ,n*mdmg hole in the diaphragm B!
ot ‘Lhe connecting-piece B, and enters the opan-
sided chamberR%  Herethevalve-stems’ abuts

against a lever, &, the funetion of which will

be presently mphmed mmfpagﬂd between
the opposite side of the lever & and the end of

| the stem 1! is & thrust-rod, », preferably made

non-rotating by means {}f a key, 1, or other
eouivalent {ievme., As the stem E m a rotat-
ing device, the abutting ends of it and the
thrast-rod should be made with smail wearing-

surfaces in contact, and of haordened steel, the
‘point of contact hem g represented at #%.
belt which drives the governor passes arondd
the dram C%; or motion is e@mmmmm‘teﬂ m ih

The

in other %mm{ﬁe WaY,
The opposite end of the stem o pa ‘smg;

IIIII

barrel &7, and is held up by & spring, #%:

- The port ¢ leads o a;h& FEmosnhere oF. e@n

The port ¢! has an open ﬁﬂ-“’ﬁ muiicn.
wao of. greatar in-

Hhen -af ﬂw’a oiher.

terior dinmeter m..u ONG &N

80 a8 to provide for the uge s‘:m ARG ) 3 ﬁ%%:mm;w

pistons P ¢ or pistoas of difforent. dism
ters. Both pm;ﬁnﬁ are on $he BAmS *amm Pﬂ

and this stem 13 s0-connected {Et}ﬂﬁ*‘ ly o mﬁlw

| disk, n, which 18 arranged ou @ .ﬁiteﬂ n-the



recily with the throttle or main steam-valve,

or device for governing the supply of steam

to the main eylinders, as to regulate the posi-

tion of the latter. |

 Steam at any desired pressure is admitted
to this cylinder by ports d d! d? so that the

piston P! will be subject to steam-pressure on

both sides, and the piston 1 will be subject:
to such pressure on one side only. T'hen, as-
suming that the valve s is fully closed, or so
nearly so that the pressure on the opposite
sides of Tt will be equal or nearly equal, the
pressure on P will open the throttle or valve,
or hold it open, the reverse miotion taking
place when @' is opencd. | |

The port @ is made quite small as com-
pared with the port 4!, and preferably the
«ize of the port-opening is regulated by 2
serew-valve, @. The ports d' and &* are pret-
erably so made that they cannot be entirely

olosed or covered in case the piston P* comes

to the full end of its stroke in- either direc-
tion ; but in order that P! may be cushioned
when it comes to the end of the cylinder,
make an annular ring, p, on the oufer face ot
“the piston, which enters a recess, P/, 50 as to
eut off the escape of steam at the port !, and
thereby confine a liftle steam between the
piston and the adjacent end of the cylinder.
The position of the pistons Pland 17, which
reculate the opening or closing of the throttle,
is regulated by the position of the valve s.
If this valve fally covers the port ', the
throttle will be fully open, or open to the de-
sired extent, 1If s be opened very slightly, so
that less steam escapes at a! than enters at

a2, then the pistons P! I* will cceupy a post-
tion intermediate between the ends of their | out stopping or

strokes, varying, however, with the pressure
and resistance; bub if the valves be depressed
or moved in the direction of the barrel A’ so
{ar as wholly to uncover the port «!, or ncarly
- s0, then the steam on the adjacent side of the
piston Plwill escape, the pistons w i1 be foreed
over in that direction by excess of steam-
pressure on PL and the throttle will be fully
cloged. | ) - |
The variations of position in the valvesare
effected by the revolving weights D 1. As
they move outward by centrifugal force, they,
acting through I8, BY, v, A, and ¢/, tend to throw
the valve s oft the port ¢!, and the extent of
such tendency depends on the rapidity of
their motion. |
If the wheel or screw leaves the water, or
o considerable part of it emerges, the decrease
of resistance will result in the communication
to the povernor of a greatly accelerated speetd.
This instantly shifts the valve s, so ag to un-
eover the port el and thereby close the throttle.
As the wheel orscrew again takes the water,
resistanceis increased or restored, the governor
takes a less speed, and the port a' is partially
or wholly closed, with the result of partially
or fully opening the throttie, I
In the practical use of this apparatus with
the best results, considerable accuracy of ad-
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instment is required. This is cffected, 1
. . ?

part, by the use of the valve d? and set-serew
(2, as already made sufliciently clear, but also
by the use of the springs gh, ¢, and 2 The
spring »? is intended to be strong cnongh or
stiff enough to force the valve s onto the port
!, partially or wholly, whenever the welghts
decrease their speed, or cease toact, as the case
may be; thoughother means may be em nloved,
wholly or in part, for the same purposc—as,
for example, the spring ¢', the clastic force of -
which is exerted in the same direction; but
by turning out or unscrewing the screw {*
the pins ¢@ will be raised in the slots ¢, and
the springs ¢! will be compressed, as a result
of which the resistance to the uncovering of -
the port ¢! will.be greater, and the speed ot
the engine will be correspondingly increased.
The slacking of the screw C? willy -of course,-
have the opposite effect. | | |

The spring ¢? is partly designed - as a par-
tial counter-balance to the other springs named;
but its ehief function is to prevent the weights

I | D D' from filying out when the en{ine crosses

the center; but as this provision for varying
the speed of the engine would necessitate
the stopping of the governor, I add the lever
h, above referred to, and its connected devices
for the same purpose. This lever is pivoted
as at I/, and to its odter end I join a stem, m,
which passes through a fixed eye, v. On this

| stem is @ spring, m/, the ends of which bear

against the eye v and an adjusting-nut, v,
As regards the valve s and the governor, this
spring acts oxactly as the spring g', and by
turning up or loosening the nut v’ the speed
of the engine can be varied at pleasure, with-
otherwise arresting its mo-
tion.. -

The piston-stem P? may obviously be con-
nected with any desired form of valve device in
the steam-pipe at any point between the botler
and the engine-cylinder, such valve device
being the mechanical equivalent of what 1 .
have called a ¢throttic;” and I consider it
within my invention to make a counnection
from the piston 2 to the reversing-gear of a
marine engine for the purpose of automati-
cally cutting off steam when the screw i3
thrown out of the water, and letting 1t on
again when the screw re-enters the water;
but this will be ineluded in a separate appli-
cation.’ | |

Also, substantially the same econstruction of
devices may be applied to other engines hav-
ing variable cut-offs, or for which itis suitable;
also, the differential pistons (by which 1 mean

different diameters) may be arranged

in separate eylinders of different diameters, if
so preferred, with a common connection to the
throttle, so that both shall still co-operate, sub-
stantially-in the manner seft forth, in giving to
sueh throttle the motions deseribed under the
circumetances stated. |

I claiin herein as my invention—

1. The combination of a centrifugally-acting
revolving governor, a pair of differential pis- -
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tons in a eylinder or eylinders, and a valve op-
erated by such governorin opening the eseape-
port, substantially asset forth. |
2. ‘Lhe combination of a piston-stem con-
nected with the throttle, a pair of pistons of
different- diameters in a snitable eylinder ov
cvlinders, steam-supply ports to one side of
each piston, a steam - escape port, ai, opened
and closed by a valve which is operated Ly the
governer, substantially as set forth. -
5. A piston-stem, P? from which to make
connection with the throttle, sueh piston-stem
carrying two pistons, P! P2 of different diam-
eters, a cylinder, P, a free or open port, ¢!, a
choked or reduced port, @2, and a valve-gov-
erned escape-port, a!, the combiuation being
substantially as set forth.
4. The combination of a governor, a pair of
differential.pistons in a eylinder, a valve oper-

ated by the goverlior in opening the eseape-
port of such cylinder, and a spring with vapi-

i abletension, for varying the effect produced by

the governor, and thereby varying the speed
of the main engine, substuntially as set fortl.

3. In combination with a governor and 2
valve governing the eseape-port of a difieren-
tial eylinder, a lever, &, interposed in the line
. of connection from the governor te the valve,
a spring connected therewith, and means of
regulating the effective force of the spring,
substantiallv as set forth, |
n testimony whereof I have hereunto set
my hand, |

GEO. WESTINGHOUSE, Jr.
Witnesses:

JN0. P, M, MILLARD,
Go B WARREN
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