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GEORGE WESTINGHOUSE, JR., OF PITTSBURG, PENNSYLVANIA.

IMPROVEMENT IN GOVERNORS FOR STEAM-ENGINES.

-

Speclﬁca*‘mn forming part of Letters Patent No 162,982, dated May 4, 1875; application filed
- April 3 1875. o

To ch whom &t may concern:

~ Be it known that I, GEORGL WESTING-
HOUSE, Jr., of Plbtsburg county of ‘Alle-
gh'eny, State of --Pennsylvania, have invented
- or discovered a new and useful Improvement
- in Governor for Steam - Engine; and I do
hereby declare the following to be a full, clear,
concise, and exact deserlpmon thereof refer-

ence bemﬂ‘ had to the accompaﬂwm':T dra, wing

‘making a part of this specification, in which—
like letters indicating like p’hI‘tS—— |

‘TFigure 1 is a 10ngitudinal sectional view of
my improved governor, and Fig. 2 is an en-
larged detached view, presently to be de-
scribed. |

My mventmn relates to an 1mpr0ved steam-
engine governor, whereby the speed of an
engine 1s accﬂmtely controlled and made uni-
form. In steam-engine governors, as hereto-
fore -constructed,
- admission of steam to engines have usually
- been operated by the centmfuﬂal force of
weights connected to the valves, and owing

to the frietion of thé valves and valve- 1odb_

large weights have necessarily been employed
for large valves, and governors of this class
are unusually expensive pieces of machinery.

In the present invention the valves govern-
ing the admission of steam to the engine are
operated by a piston subject to boiler-press-
ure, and the steam-pressure on this piston is
regulated by a small auxiliary valve, which

in turn is regulated in its action by the cen-

trifugal force of light weights. .- A small valve
operated in this manner I have found suffi-

cient to control the action of the hrgest QOV-

ernor-valves.

In the drawing, A is a globe-valve case, in
which two piston-valves, @ and «', are attached
to a common stem, a?, and control the flow of
steam to the engine, in the usual manner, by
~ sliding into eylindrical or annular seats s. The
valve-stem «? 1s provided at one end with a
piston, b, fitted with the usual steam-packing,
and at its opposite end with & piston or pro-
jection, bY, sliding into a cylindrical guide, Al,
serewed into the case A. Infto the opposite
side of the case A 1s screwed the cylindrical

head B in the chamber 6% of which the piston

b operates. This part B is turned, so as to
provide a journal for the revolving case C,

the valves governing the

| which is held in its position by the nut 2

Beginning at the chamber 5? the head B is
bored throughout its entire length, and the
endt next to the chamber §? is fitted with the
piece b containing an auxiliary valve, d,
operating through the port 7 in the end of the
piece b*. The port + and chamber ¥ are so
constructed that if the valve, with the stem
d', 1s in the position shown, it will leave an

| opening from the chamber 5* to the atmos-

phere through the port d? The end of the
valve-stem «?, carrying the piston b, is made
hollow, and contains the small wire «? one
end of which bears against the valve d A
hole, a* 1s drilled into the cavity containing
the Stem or wire ¢°, so that steam may enter
and pass around the wire ¢° Into the chamber

0°, @ being fitted loosely in the hollow stem.

The projection 6! is made hollow, with an open-
1ng, «’°, communicating to the space between
the valves a and al, thls, piece O! constituting
a piston of somewhat smaller area than the
piston b.- The case € is provided with a cap,
C!, to which are hinged two small weights, D
and D/, having arms fand f/ engaging in the
collar D of the stem /. 'T'he case has also a

small piece, ¢, fitting on 1ts inside hub, so that
Interposed. between this

1t revolves with it.
revolving piece g and. the collg hE is a spring
¢', having a teildency to throw'the weights D
and D’ towal d the center of the circular case C.
The cap’ Clisrprovided with a cavity in its
center amuud the stem I&/, 1n which a second

spring, g°, presses upon the collar K. The

case C! is &180 provided with a thomb- -SCrew,
(%, with ajam-nut, ¢!, for holding it in posi-
tion. This thumb- qcrew (C?also presses against

a washer, ¢, htted in the chamber OCLllpled by -

the Sprmg _)

By screwing the thumb-serew C?, and com-
pressing the spring ¢° the tendency 15 to de-
crease the forece with which the weights D

and D’ are held toward the center of the case
| C by the spring g'.

The stem I/ is of Such a length, with refer-
ence to the stem d’ of the valve d, that when

the weights D and D! are in the position

shown the valve d will leave an open port from
the chamber §° to the atmosphere through the

the opening d? the stem d' abutting against
The case C is provided with a

the stem L',




. suitable means may be used to effect its rota-

tion.

~ whereby the escape from the chamber.b® to

the atmosplere may be closed when desired.
The operation of the governor is as follows ¢

 Steam is admitted to the valve-case A in the

~ direction of the arrows, the opening A* bemgs :
- nearest to the cylinder of the engine.

- rmd D‘r are held 111 the poswmn shown by the |
.--.-the steam therefwm and allow the valves @

| and a! to be thrown over into their seats, .md- SRR
80 cut oft steam and stop the engine.

o thwuah opemngs of equal dlametel aaep1 ac- | 1
o ti(,all'} in - equilibrinm..  When st‘ea;m is: ad- | &
S IlllttE‘d thele bemg on]y atmespherle pressureé 1

| d 1S 1n the pmltlon shown _lewmg’ an ol)en: _
::communicatiou :trom the ﬁh‘mnbt—ta:a'b2 throu'e,h_ :

;'z"a‘wmfo then seats S,

The
case C being at a state of rest, the Welghtg D.

J, thls at the same

| of Oy will also contain ouly atmospheric press-:

o tlon shown _ | |
ted at full force to the engine, whereupon the |
g pmpose

- Then, the cock in the: opening d? being

: L‘IO‘bEd bteam will .pass, by the port a*and
around the stem a®, into the chamber %, and
there being a p1actlcfml equilibrium of pre.ss-s -
 ure on the valves a a'y no resistance in #w, and | 1
AN excess of area in bz su(,h. ste&m pressure | v

case U begins revolving at ahigh rate of speel.

;Ab soon as f’he W eighn D &nd D‘r begm an out- ¢

'the stem D’ is pressed fmward agamst the.

valve-stem d', forcing the valve d into its port
t, at the same time pressing the stem a°
with 1t into its chamber. Now, when thecase
U has attained, or 1s approaching, the required
xelodty, the coclk is opened in the port d?, but
no steam will escape from the chamber b?,
owing to the valve d closing the escape fr om
the chamber 0’ to the atmosphere.

When the engine attains its proper speed
the centrifugal force of the weights D D’ is
sufiicient to cause the valve d to pass through
the port ¢ into the chamber §? a sufficient dis-
tance to permit of a small escape of steam from
the chamber §° to the atmosphere. When this
escape exceeds the quantity admitted around
the stem a’ so as to decrease the pressure in
the chamber §?% the steam, acting on the pis-
ton b, causes the valves a¢ and a! to travel to-
ward their seats, and to that extent shut off
the supply of steam to the engine, and as the
speed decreases the valve d partially closes
the escape from the chamber ? to the atinos-
phere, increasing the pressure in the chamber
b?, causing the valves a and a' to recede from
their seats, giving a larger passage for steam
to the engine. 'Lhe slightest variation in the
speed of the revolvin g case U causes the valve
d to Increase or decrease the port-opening at

¢ {from the chamber §* to the atmosphere, there- |

Into the opening d? is screwed a cock, |
- If‘ for my cauqe the case C Should StOp re-

~ groove, k, for a round belt, though any other | by causing the piston b to occupy such a posi--
| tion as to accurately -reﬂulate the size of the

Volwug, the Welghts D and D’ will be thrown .

rthe' Valve d being 'k'e’pt aﬂ‘ainst thfe Stem'by

istem af’ and thus bemg fomed mto 1ts eham R
-ber 2 w1\l\ma,k9 50 ]arge an opemng hom the

The chamber n, outblde; 5

In thls posmon q.team 1S ELdlIIlt-i .

~mmward by the spring-¢', and at the same time =

’I‘he Q.peed of the engine: can be 1egu1&ted a,t o

;I)ressuw in the ch-&mber b2 m&y bec{)me suﬂl. S

cient to open the valves a @', and that it is

kept closed until the centrifugal force of the

weights D .and D’/ has pushed the valve da
zsufnment dlstanee to elo&e the chamber bz

Aﬂ:el the encrme h&b attmned a suf S

;ﬁcie?nt' speed the coek in the port dz IS opened -

ﬂow of steam but tlllb outﬂow of stea,m 1S SO

small as to be hardly perceptible, depending,
however, upon the amount of opening around
the stem a°. The stem @3, always having a
full pressure upon it, assists in forcing the
stem of the valve d against the stem E.

It 1s not essential that the valves a a' be
opened solely by the action of the piston b1,
but they may be held open in part by thelr
own weight, or by a spring interposed for that
purpose, and it 1s not essential that the piston
0 be arranged on the stem in the manner
shown, but it may be arranged in a separate
chamber, and - have a stem communicating
with the valves « a', the chief object of the
invention being the gmfernmg of the valves
a and &' by the regulation of the difference of
steam-boiler pressure on the two sides of a
piston, b, by a supplementary or auxiliary
valve, d. Many modifications of this appa-
ratus can re;mdﬂy be made. In place of the
two springs ¢' and ¢?% one spring, ¢!, could be
used, with nuts or other means interposed for
iner easm g or decreasing the stiffness.

1t will be observed that the case C extends

‘into a cavity turned around the journal of the

part B, having a groove whereby the drip of
oil or water may be collected aud allowed to
run fo the waste-opening o.

The weights D DV, stem and collar E T,
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spmnﬂ‘s g' and ¢% and cap g, all revolve
together, the piece ¢ being fitted around the

inside of the hub of the case C, for the spring

g' to act against without friction. The end
of the stem E/, against which the stem d!
presses, 18 hﬁted with a piece of hardened
steel to prevent wear.

It will be observed that the weights D D/,
~although the case revolves on a horizontal
shaft, counterbalance each other exactly the
wewht of D1, in the position shown,orin all po-
.811;10115, bemﬂ‘ accurately counterbqlanced by
- that of D, and this form of weights and gov-
ernor, and arrangement of parts, could be
made to operate, by being enlarged, the valve
a a' by a direct connectlou from the mlves to
the stem L.

An 1mpo1tant feature possessed by this
governor is the automatic closing of the
governor - valves by the stoppmﬂ of the
case C, any accident, such as the break-
ing of a belt, or the stwkmg of a govern-
or upon its Joumal causing the engine to
stop, instead of running at a much hlgher ve-
Jocity with its attendant danger. The same
mode of regulating the posmon of the gov-

ernor-valve by an auxiliary valve, and a pis-

ton subject to steam-boiler pressure simuita-

neously on both sides, may be applied to gov-

~ernor-valves generally with advantage, and
the same is hereby included as a part of the
present invention, whether such auxiliary
valve be used to open an escape irom one
side of the piston to lessen the steam-press-
ure, or to open a supply to the same on the
oppomte side, so as, by a variation of pressure
so made, to change the position of the gov-
ernor-valve, the. htter mode being snnply the
reversal of .--the former. The-port a* in the
~construction shown will always be open to
take steam from the Dboiler, whether the

~valves a a! De open or closed, "and- any suita-
ble port through or past the plston b may be
"""" used in lieu thereof.

I claim as my invention— -
1. A governor-valve and piston, arranged

to operate the same, sueh piston, when in use,

being subject to steam-boiler pressure simul-
taneously on both sides, in combination with
an auxiliary valve and port for increasing or
or lessening such pressure on one side, sub-
stantially as set forth.

2. A piston b, made SL1bJect to constant
boiler-pressure 01:1 one side, and having a
steam-port through or past the same to a
chamber, 0% on the other side, in combination
with a governor -valve on one side and &
tapering valve, d, and port ¢, communicating
with the atmosphere on the other, substan-
tially as set forth.

3. The combination of the rotating govern-

or, governor-valve, piston, auxiliary valve and

port, whereby when the governor ceases to
revolve the auxiliary-valve port will be fully
opened and the governor-valve closed sub-
stantially as set forth.

4, The valves « a', arranged on the same
stem. with pistons b.,lbl of different areas,
each working in a separate chamber, the pis-
ton b taking its steam from the boiler side,
whether the governor-valves be open or
closed, substantially as set forth.

5. The weights D D/ in the revolving case
C, in combination with arms f f/, collar H,

and regulating-springs, arranged and operated

substantially as set forth.

6. The combination of stems L’ d! a® and
valve d, with steam-ports, piston b, and chamn-
ber 0%, substantially as set forth.

In testlmony whereof 1 have hereunto set
my hand.

GEORGE WESTI_NGHOUSE, JR.

Witnesses:
JAMES M. CHRISTY,
G. H. CHRISTY
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