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Lo all whom it may concermn:
Be it known that I, WILLIAM ‘KNOWLES, &
subject of the Queen of Great Britain and Tre-

land, residing at Bolton, in the county of Lan-

easter, Ingland, have invented a new and use-
ful Improvement in Governors for Steam-En-
gines, (for which I have obtained Letters Pat-
ent 1n England, No. 310, bearing date January
21, 1882 ) of whmh the io]lowmn i8 a specifi-
G‘Lthll

In my specification formmﬂ pfut of Letters

Patent of the United States No. 27 9,097, dated
June 5, 1883, I set forth one genus ‘of deweee
described and claimed in my said English pat-

ent as means for the 'wcomphshment of a cer-
tain general object or result in the operation
of governors for steam-engines—or, in other
words, the control of r~‘4teftm engine valves and
cut-offs. My present; mventlon consistsin an-

other genus of devices and a preferred species

thereot deseribed and claimed in said English

~ patent, f01 accomplishing the same ﬂ*eneral re-

25

sult or Ob_] ect 1n asomewhat dlff’erent way. The

object common to both of these mventions, or

both parts of my general invention, is to reduce
to a minimum variations of speed in steam-
engines, due to increases or decreases of press-

nre or load .
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The basis of the invention described and
claimed in my previous specification aforesaid
is ‘‘extensible and contractible connections’’
communicating between the ordinary or main
governor and the throttle-valve or cut-off, with
“meane for automatically extending and con-
tracting said connections’” as the speed of the
engine varies, with or withouttheaid of a ““sup-
plementaly oovernor.’’
nay be 11111)0881b1e or difficult, or undesirable,
to use at all or to so operate an extensible and
contractible joint in the engine-connections.
My present invention therefore provides for
automatically accomplishing the same general
result instead, with a supplementary governor
as 1ts basis, by causing an aiding or expediting
deviceto act upon the eonneetmns between the
main governor and the valve or cut-off, at any
convenlent point or points, through the medi-
um of aforkedlever orits equwalent and suita-

ble connections, by means of the supplementary

governor, which thusanticipates and facilitates
thie work of the main governor, or assists the

| mam governor and qulekens lts action on the

I

In some -instances it

| valve or cut-off, as the case may be, 50 as to ré-

duce the extent of variations in tlle speed of
the engine. An engine may be thus kept
almost ex&etly at 1ts normal speed.

A sheet of drawings accompanies this speci-
fication as part thereof.
these drawings are dlagmm elevations of two
torms of governor mechanism, illustrating, re-
slaeetlvely the use of fudmﬂ or expechtmo
Springs mld welghts flceordlnﬂ to this inven-
tion.

Like letters of 1'efe1'ence indicate corr espond-

ing 1)erts in both figures.

¢ in each figure 1ep1"esents an Ol‘dllﬁlfllY ball-
gOVernor; and ¢, @ connecting rod or stem op-
erated mele or less directly by said governor,
and serving to transmit motion therefrom to
the throttle valve or cut-off of a steam-engine;
and ¢* represents a supplementary govelnor
connected with the same rod or stem, and
driven, as is said main governor g, from some
convenient rotary ]_)ﬂ;lt of the engme. The
balls of said supplementary governor ¢* are in
each case connected to a sleeve s, adapted to
slide upon its spindle and to rotate therewith,
carrying friction - disks f ¢ at its 1espeet1v
ends; and a friction-pulley, %, on a shaft, 4,
perpendleuhr to said spindle of the Supple~
mentary governor,
sald disks f ¢ that at the normal speed of the
engine 1t 18 out of contact with both of said
dlSIxS? and said shaft ¢ remains stationary; but

| when the speed of the engine rises orfalls abov

or below a given close limit said disks f¢g re-
spectively come in contact with the periphery
of said pulley £ and turn said shaft ¢ in one di-

Figures 1 and 2 of
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18 80 supported between -

rection or the other, as set forth in said Patent - |

No. ‘719 097. This transmlttmﬂ mechanism 18
preferred for general use,owing to itssimplicity
and sensltweness but other Lnown devices

may be substituted therefor to produce the

same result without departing from my in-
vention. Likewise, in each figure f” repre-
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sents a forked lever having a central pivot, p/,

and a forked extremity, which embraces a stud-
pm or pair of stud-pins; p, on said rod or stem

¢, as 1llustrative means for connecting an aid-
ing or expediting device to said rod or stem
Wlthout cutting or d_wldmﬂ the latter. Inthe

mechanism 1"ep1‘ese11ted by Fig: 1 said shait

¢ carries, atits extremity opposite to that npon

which said frietion-pulley % is fast, a miter-
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‘tle-valve wider,

wheel, j, meshing with a similar Wheel k prei-
er&bly of the same or a smaller. dlanleter the
latter fast upon one end of a screw- sh%ft [,
provided with a continuous screw- threa,d

which carries a pair of non-rotary traveling

nuts, %2’ #°, having arms or 1)1‘0jectimls from

which a 1)%11* of spiral 81)111108, s &, extend to

the extremity of said lever 1/, 0pposne to 1ts
sald forked extremity. As said nuts travel

in eithel direetion it will be seen that the

springs § §° are 1*esljectwelv put in tension and
compressed, more or less, so that one of them
tends to push and the other to pull said ex-
tremity of said lever f” , and therethrough to
move said connection ¢ in one and the same
direction. The parts are so constructed and

“arranged that when said friction-disk f, Fig.

1, 18 brouﬂ‘ht into eontact with the 1]61"11)]161‘}7
of said friction- -pulley 4, by a decrease in the
speed of the engine 1110131011 s so transmitted
through said Sll’lrff i, miter-wheels 4 &, screw-
shaft Z, nuts n’ »n’, springs s &, and lever [’ to
sald connection ¢ as to tend to open the throt-
or 80 shift the cut-off as toin-
crease the Speed of the engine; and, corre-
spondingly, when through incr easmﬂ Speed of
the engine said friction-disk g 18 brouﬂ‘hb into

- contact with said friction-pulley 7 motion is s0
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transmitted to said nuts »’ »#* that said springs
s § will be made to tend to so move said le-
ver f’, and therethrough said connection ¢, as
to close the throttle-valve more or less, or so
act on the cut-off as toreduce the speed of the
engine. In the mechanism represented by
Fig. 2 said shaift 4, which receives motion in
one direction or the other from the supple-

‘mentary governor g according to whether the

speed of the engine is increasing or decreas-
ing, is itself a screw-shaft having a continu-
ous thread, to which a traveling nut 1, 18 fit-
ted. This travel ing nut is connected by a link

or links, I, preferably a pair of links, to a

weight, 10, fitted to said extremity of said le-
ver ', opposite to its forked extremity, so as
to slide thereon, and, by its proximity to or
distance from the fulerum of said lever 7, to
act through said lever upon said connection ¢

with less or greater tendeney to overcome the-
inertia of the main g governor ¢', and thus facili-

tate or quicken 1ts &Ction in opening the valve
wider, or so acting upon the cut-off as to 11-
cr eqse the speed of the engine.

By using a pair of welnhts on the respect-
ive ends of the lever /7, or so locating said
welght w0 that when 'the engine is running at
normal speed it is balanced upon the fulerum

~of said lever and projects equally.on the re-
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spective sides thereof, the mechanism shown
in Fig. 2 may be rendered double acting, like
that shown in Fig. 1, and by omitting one of
the springs & & this may be rendered single

| acting.
cither case preferably constructed of a smaller
‘size or driven at a higher rate of speed as

!
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The supplementary governor g¢° is in

compared with the main gover nor, so as to be

more sensitive to change in Speed but this is .
not considered essentn] as a SeGOII(llﬂOVBI'llO]_‘ |

of one and the same size or speed connected
with the rod or stem ¢, or an equivalent part
of the connections between an. ordinary or
main governor and the wvalve or cut-off in
either of the ways above set forth, or in any
equivalent way, would greatly facilitate and
quiclen the operation of said ordinary or main
oovernor, and thus aid in keeping the speed
of the engine uniform or regular.

The r Speetwe ocovernors may be. of any ap-
proved pattern or make, and various other
forms of aiding or expediting devices may be
combined therewith without materially chang-

| ing the result and mode of opemtlon above
set forth.

Having thus described my 1)1‘(3861113 improve-
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ment in governors ‘for steam-engines, T'claim

as my 111V611t10n, and  desire to patent under
this specification— |

1. In combination with an ordinary or main
covernor and connections transmitting motion
therefrom to a throttle-valve or cut-off, a sup-
plementary governor, aiding or expediting de-
vieces controlled thereby, and means for trans-
mittineg motion from said devices to said con-

nections, substantially as herein described, for
automatically assisting said ordinary or main

governor by force applied in the proper di-

rection to equalize the speed of the engine, in

the manner set forth.

2. The combination, substantially as herein
specified, of an ordinary or main governor, ..
rod or stem transmitting motion from said

governor to athrottle-valve or cut-off, springs

or weights connected with said rod or stem

and mdapted to aid in moving the same, and
‘means connected with said springs or weights

for shifting the latter, comprising a su pple—
mentary goverinor to 111t0111&t10¢1,11y control or

vary their action, in the manner set forth, for
“equalizing the sl)ef_,d of the engine.

3. The. combination of the supplemeut*uy
ﬂovernm g’, rotary sleeve s, friction-disks 9
fllCtl()ll pulley A, shaft 4, miter-wheels j &,

screw-shaftt [, and a traveling nut or nuts upon_

sald serew - s]mft with a spring. or springs
stretched from pmjectmn% on S‘wl nuts to a
transmitting-lever, 17, substantially as shown
and descr 11)6(1 for the purpose set forth.

WILLIAM KNOWLES.

Witnesses:
- HENRY M. ORMEROD |
Notary Pu?)?m Ma n(*?ms*fe
War. HULNEY,
' His (ﬂ?(ﬂ: L.
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