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UNITED STATES

PATENT OFPICH,

GEORGE WESTINGHOURE, JR.,, OF PITTSBURG, PENN SYLVANIA, ABBIGNOR
OF FOUR-TENTHS HIS RIGHT TO RALPH BAGLEY, H. H. WESTINGHOUSE,
T. W. WELSH, J. CALDWELL, AND S, H. SPRAGUE, OF SAME PLACE.

IWIPROVEMENT IN GOVERMORS FOR MARINE ENGI

MES.

Specification fonuuw pm( of Letters Patent No. ‘!’g’?d»ﬂ D, dated July 2,1878; application filed
”\I'n 29, 1818

To all whom it may concern:

Be 'it' known that I, GEORGE WESTING-
HOUSE, Jr, of Pittsburg, county of Alle-
gheny, State of Pennsylvania, have invented
or discovered a new and useful Tmprovement

in Governors for Marine Engines; and I do

hereby declare the following to be a full, clear,
concise, and exact description thereof, refer-
ence being bad to the accompanying drawing,
making a part of this specification, in whichi—
like 1ebters indicating like partsm

Figure 1 is a sectional view, illustrative of
my improvement. Fig. 2 is a detuched view
of a portion of the same.,

My present invention relates to certain im-
provements in the class of steam-engine gov-
ernors described in United States Patent No.
162 782, granted to me May 4, 1875; my par-

icular sbgect being to adapt the said 1 improve-
ment for use on marine engines, in such man-
nerthat when, in consequence of the pitching
or rolling of the vessel, the wheel or screw
leaves the water, or so far leaves it as to meet
with little resistance, the supply of steam to

" the cylinders will be practically cut off, or
nearly so, and when the wlheel or screw again
enters the water fo the usual, or nearly the
usnal, working depth the steam-passages will
be %gam opened for the supply of steam to
the eylinders, the action in either case being
sutomatic.

The governor-cage C, with its cap U, hag &
like construction and opemtlon as in the pat-
ent above referred to; also, a pair of weights,
D D, with their arms f’ pivoted to the eap O,
the i mnnr ends of such arms engaging a colhz'
B, which is -made on a hollow sleeve, %, the
end of the latter terminating in & stem B,
which in turn enterg ‘she bore of the connect.
ing-piece B. "Springs ¢* ¢%, & jam-nut, ¢, and
a hand-wheel or thamb-serew, {7, are ’LlSO em-
ployed in'like manner and Tm hke purposes
as i the patent above Ildmi"l but the end of
the thumb-screw extends 7 the inside of
the sleove U, a8 at e, and its lower eund is
coninected by a cross- ym ¢, with the sleeve
12, so that the function of the seb-sersw re-
mains the same. The ends of the pin & play
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in slots ¢% to provide the necessary range of
motion.

Further description of these parts will bo
found in the patent above named, like devices
being designated by like letters.

The case G revolves on the seat B2 of ﬂm
coupling-piece.

The valve-case 4 has porise o', entering its

valve-chamber a?, but hv preference notin ine
with each other. Th s valve. chamber containg
a piston-valve, s, m—‘ﬁﬁnp a face long enough
to cover fully the pert ', or, at least, iz 8o -
made ag to cut off and @pen the supply or
flow of steam through the chamber. Inorder
that it may be per featly balanced, & groove,
a®, extends around the chamber, in the plane
of the port ', This valve is mounied on
stem, 3", which ab one end enters a hole in the .
guiding-diaphragm 2!, at one end of the valve-
chamber, and the other end of the stem passes
through a gaiding-hole in the diaphragm B!
of the connecting-piece B, and enters the opan-
sided chamber B%, Herethevalve-stems’ abuts
against a lever, b, the function of which will
be presently explained. Interposed between
the opposite side of the lever A and the end of
the stem B! is a thrust-rod, », preferably made
non-rotating by means of 8 key, cvl, or other
equivalent dewce. As the stem ! 18 2 votat-
ing device, the abutting ends of it and the
thrast-rod shonld be made with small wearing-
surfaces in contact, and of hardened steel, the
point of contact being represented af +%. The
belt which drives the governor passes arowtdd
the dram €% or motion is commummted tois
in other thabie waY.

The opposite end of the stem &5 pag mg
throagh the diaphragm #7, bears against a
disk, #, which is arranged on 2 ste n the
barrel A%, and is held up 'hy & spring; #2;

The port ¢ leads fo ndhe atmosphers o
denser. The port «' has an 'open comm
tion. with the ,Vii'ﬂder By
terior diameter as one end :
80 as o mowde for the use of th a
pzsmr‘& jig P oor pigtons of different
ters. Both phtonr@ are on the samg sten F?
and this stem is so-conneched cbrae‘ny or indi-




recily with the throttle or main steam-valve,
or device for governing the supply of steam
to the main cylinders, 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:

Doth sides, and the piston 12 will be subject
to such pressure on one side only. Theu, as-
suming thaf the valves is fully closed, or so
nearly so that the pressure on the opposite
sides of T will be equal or nearly equal, the
pressure on P*¥ will open the throttle or valve,
or hold it open, the veverse motion taking
place when ¢! is opencd. i

The port 42 is made guite small as com-
pared with the port 4, and preferably the
size of the port-opening is regulated by a
serew-valve, d°. The ports d! and @& are pref-
erably so made that they cannot be entirely

closed 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, I
make an annular ring, p, on the outer face of
the piston, which enters a recess, p/, so as to
cut off the escape of steam at the port «!, and
thereby confine a little steam between the
piston and the adjacent end of the cylinder.
The position of the pistons Pland I?, which
regulate the opening ov elosing of the throttle,
is regulated Ly the position of the valve s.
If this valve fally eovers the port ¢!, the
throttle will be fully open, or open to the de-
sived extent., If s e opened very slightly, so
that less steam. escapes at «' than enters at

2, then the pistons P P will oceupy a posi-

tion intermediate between the ends of their
strokes, varying, however, with the pressure
and resistance; but if the valvesbe depressed
or moved in the direction of the barrel A’ so
far as wholly to uncover the port @, or nearly
s0, then the steam on the adjacent side of the
piston P will escape, the pistons w iil be foreed
over in that direction by excess of steam-
pressure on P!, and the throttle will be fully
closed. .

The variations of position in the valvesare
effected by the revolving weights D DY As
they move outward by centrifugal force, they,
acting through I8, BYr, %, and ¢/, tend to throw
the valve s off the port ¢!, and the extent of
such tendency depends on the rapidity of
their motion.

It the wheel or screw leaves the wager, or
a eonsiderable part of it emerges, the decrease
of resistance will resuit in the communication
to the governor of & greatly aceelerated speed.
This instantly shifts the valve s, 50 as to un-
¢over the porbat and thereby close the throttle.
As the wheel orscrew again takes the water,
resistanceis increased or restored, tlie governor
takes a less speed, and thie port @' is partially
or wholly closed, with the resuit of partially
or fully opening the throttle. I

In the practical use of this apparatus’ with
the best results, considerable accuracy of ad-
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justment is required. Thix is clfected, 1m
part, by the use of the valve d’ and set-serew -
(7, as alveady made sufliciently clear, but also
by the use of the springs gb, g% and #%.  The
spring #¢ is intended to Le strong enongh ov
stiff enouglh to force the valve s onto the port
a', partially or wholly, whenever the weights
deerease their speed, or ceasetoact, as the case
may be; thonghother means may be employed,
wholly or in .pavt, for the same purpose—as,
for example, the spring ¢, the clastic force of -
whieh is exerted in the same direction; but
by turning out or unserewing the screw C?
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 a! will.be greater; and the speed .of"
the engine will be correspondingly increased.
The slacking of the serew C? will, -of course,-
have the opposite effect. )

The spring ¢? is partly designed as a par-
tial counter-balance to the other springs named;
but its chief function is to prevent the weights
D D' from flying out when the enine 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 /, and to its outer end I join.a stem, a,
which passes through a fixed eye, »:  On this
stem is a spring, »/, the ends of which bear
against the eye v and an adjusting-nut, '.
As regards the valve s and the governor, this,
spring acts cxactly as the spring ¢, and by
turning up or loosening the nut o' the speed
of the engine can be varied at pleasure, with-
out stopping or otherwise arvesting 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 boiler
and the engine-cylinder, such valve device

have called a “tlrottle;” and I consider it
within my invention to make a conuection
from the piston 1’ to the reversing-gear of a
marine engine for the purpose of automati-
cally cutting off steam when the screw is
thrown out of the water, and letting it on
again when the screw re-enters the water;
bat this will be inctuded in a scparate appli-
cation.

Also, substantially the same eonstruction of
deviees may be applied fo other engines hav-
ing variable cut-otfs, or for which it is suitable ;
also, the differential pistons (by which I mean
pistons of 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 set forth, in giving to

sueh throttle the motions deseribed‘ under the
circumstances stated. ‘

I claim herein as my invention—

1. The combination of a centrifugally-acting
revolving governor, a pair of differential pis- -

being the mechanical equivalent of what I..
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tons in a cylinder or eylinders, and a valve op-
erated by such governorin opening the escape-
port, substantially asset forth,

2. The combination of a piston- stem con-
nected with the throttle, a pair of pistons of
different diameters in a suitable cylinder or
cylinders, steam-supply ports to oune side of
each piston, a ‘steam-escape port, «!, opened
and closed by a valve which is operated by the
governer, substantially as set forth.

3. A piston-stem, P% from which to make
connection with the throttle, such piston-stem
carrying two pistons, P! P2, 'of different diam-
eters, a cylinder, P, a free or open port, ¢!, a
choked or reduced port, @, and a valve-gov-
erned escape-port, a', the combination 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 governior in opening the eseape-
port of such eylinder, and a spring with vapi-
able tension, for varying the effect produced by
the governor, and thereby varying the speed
of the main engine, substuntially as set forth.

5. In combination with a governor and a
valve governing the escape-port of a differen-
tial eylinder, a lever, I, interposed in the line
of connection from the governor to the valve,
a spring comiected therewith, and means of
regulating the effective foree of the spring,
substantially as set forth.

In testimony whereof I have lLieveunto set
my hand.

GEO. WESTINGHOUSE, Jr,
Witnesses:
JNo. DAL MirLARD,
G. T WanrreN



