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'- o In Letters Pa,ﬁent 0f the United States No.
| dated June 5, 1883,%and No. 282,908,
e '-'f'dated A_uﬂ*ust 7y 1883 gmnted to Wﬂlmm
- Knowles for 1mpr0vements In governors ior

10 279,097,

the em ployment

)FFICE.

-

J AWIES ’WILLIA"%S OF HIGH LANE NEAR STOCKPORT COUNTY OF OHESTER

EWGLA\TD

' 'cm-;_GULAToR*_Fo R rENIG_E-_-N E_’-GOVERNORS-

SPECIFIGATION formmg pa,rt of Letters Patent No, 288,146, dated November 6,";1838;.

Applmatmn ﬁhad Oatﬁber 11 1883

{No model. l

T{} all whom it m@y CORCEFTL

-Be itknown that I, JAMES EVILLHMS asub |
Jectz of the Queen ot Great Britain, remdmg_

—at High Lane, near Stoekport in the county

. of  Chester, England, have 1BV6nted anew and.

- useful Impmvement in Regulators for Kngine-

steam-engines, certain novel means for regu-

- vices for regﬂlatmg Wlth nicety the longitudi-

T 20

~ nal movement of the governor- _connections
0 through which the throttlie-valve or cut-off is |
operated, said regulating devices receivingro-
tary motion ifrom the spindle of the main gov-

- ernor, or preferably from that of a supple-

CT )

L "3-_; or decreases of the load of the engine.
' - practically applying said Knowles’s improve-
~ments I have discovered that while the gen-
~eral principles thereof are reliable, and the |
. object above stated is accomplished thereby
~ with great nicety as compared.with the op-
- eration of pre-existing engme governors, the
- regulation of speed can be still further per-
| the addition of an element in the
‘the form of a change-gear device, or its me-
‘chanical equivalent, for varying the transmis-
~sion of rotary motion to the aforesaid regu-
- lating device, which, furthermore, without.
materially compheatmgthe simple mechanism
s of the Knowles governors, adapts the same
- perfectly to the varying requirements of an
- engine or of different engines, and at the same
- time provides, mr thelr aceommadaﬁwn 11 con--

0 fected by

-+ mentary governor, drivenlikethe former from
 some convenient rotary part of the engine.
- 25 The object, common to said meles’s im-
" provements and my present improvement
..+ thereon, is to reduce to a minimum varia-
| tions of speed in steam engines and other
engines or motors, due to increases or de- | g

creases of pressitre or power, and increases
In

tmcf:ed Swae. L

~ lating the speed of such engines are st forth

and chlmed a feature common to all being
of governor- -controlled de-

"“va' im'ention hereinafter described and
clamled consists in three novel combinations
of parts, embodied in an improved Knowles

governor or governor-regulator,which may be
fundamentally of either of the typesset forthin -

, 55

said Letters Patent Nos. 279,097 and 282,908

50

or amodification of either, WJ.th said add1t10ﬂa,1 -

elementas the distinguishing feature. -The ob-
jects peculiar to sald eombmatmns respective-

ly, are, first, to regulate the leeed of the en- -

gine with greater n1cetv as aforesaid; second-

1y, to do this with Sald rotary ]}101310]1 taken
from a gevemor-slamdle whereby one and the

same pattern or size of governor or governor
attachments is adapted to all sizes of engines;
and, thirdly, to accomplish said general re-

60

Sult. as 1 prefer to, with sald rotary motion

| taken from the s_‘pmdle of a supplementary
governor fitted with the requnisite attachments

for regulating and transmitting said motion

~under 1ts separate control, the throttle-valve
or cut-off being connected with the ordinary

or main governor, whereby a suitable high-

ISpeed ogvernor, for example, may be employed '
in all cases, as the supplementary governor,

so'that the sameshall be sensitive to the small-

0

75

est variations of speed, while the device for

regula,tmﬂ* the longitudinal movement of the

OVernor- connectmns may be operated more

orless slowly, as may be required, to meet
the varying cireumstances, caused by the en- 80
| gine being heavily loaded or light loaded in
~proportion to its nominal horse-power.

Three sheets of drawings aeeemp&ny this

specification as part thereof.
- Figure 1 of these dmwmgs i8S a Slde eleva-

ﬁon of a Corliss steam-engine provided with
my improved governor- regul&tor illustrating -

a, preferred combination and arrangement of
parts. Fig. 1% represents an enla,rgement of

‘a portion thereof. Fig. 2 is an elevation of 90
the “supplementary governor’”’ and the parts

attached thereto, from a point of view at right
angles to that of Fig. 1 and on a larger scale.

| Fig, 2% 1‘epref>ents a longitudinal section

'thmugh the change-gear stud of the change-

| gear device, as indicated ab # », ¥ig. 2. Fig.

3 18 a face view of sald supplement&ry gov-

85

9:)-

l eInor fmd the parts attached thereto on the o
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a change-gear device, (represented by c¢g 1n
Fig. 1,) the permanent large gear of which,
instead of said shaft 4, carries said pulley jot 70
the transmitting device. -Said change-gear
device, jointly with said transmitting device,
comprises a bracket, b, bolted through its
lower end to adivided ring, »,which embraces
the eylindrical upper end of the governor-ped- 75
estal p,-as clearly shown in Fig. 2. This pro-
vides for turning the governor attachmentsso
asto present said pulley j toward the governor-
connections ¢, or an -accessible part thereof,

~ same scale as Fig. 2, and Fig. 3*is anedge view
of its slotted .arm. o .
Likeletters of reference indicate correspond-
ing parts in the several figures.
F, Fig. 1, represents the frame,
inder, Pr the piston-rod, Cr the connecting- |
rod, De the driving-crank, and S the shaft, of |
an ordinary engine. | - |
Mg, Fig. 1, represents the ordinary or main
governor of the engine, and Sy a high-speed |
auxiliary or supplementary governor, mount- |
‘ed upon the engine-frame F at convenient |

5 C the cyl-

10

I35

20

by, as.an illustrative and preferred device for

- connections; and said supplementary governor

25

30

- speed, and said transmitting device, as shown,
- comprises by preference a pair of friction-

S |
) - mentary governor, a like disk, 4, fast on a ra-

-dial shaft, ¢, and supported thereby between |

~ taet with both, and driven by one or the other
40
g - ing to whether the speed is above or below the-

standard rate, and, finally, a pulley, 7, to co-
- act with said band k. - |

43

- said Knowles’ specification forming part of
said Letters Patent No. 279,097. It may in- |
- stead have as its basis either of the arrange-

50

 mected with the valve-gear of the engine by a
- -divided connecting-rod,c, havingits inner ends

‘nut, d, forming extensible and contractible

device, said nut d being provided with a

driving-band, %k, from which it receives said

points, and both driven directly from the

“engine-shaft S through ordinary connections. |

Said main governor Mg, as shown, is con-

fitted to and united by a right-and-left screw-

connections communicating between said gov- |
ernor and the valve or cut-off controlled there-

regulating the longitudinal movement of said

S¢ serves to operate and control a device for
transmitting rotary motion to said regulating

ogrooved pulley which is embraced by a light
rotary motion in one direction or'the other,as

required, to assist in raising or lowering the

disks, f g, on a sliding sleeve, which embraces
and rotates with the spindle e of the supple-

said disks f ¢, so as to be normally out of con-

and in one direction or the opposite, accord-

In all the particulars above set forth my im-
proved governor-regulator 1s substantially
identical with that deseribed and claimed in

ments set forth in said Knowles’s specifica-

tion, forming part of said Letters Patent No.

282,908, or a modification of either, as before

55

- nuts on one of the threaded ends of the rod ¢,
as clearly shown in Fig. 1% 18 employed to
‘limit the elongation of said rod to about one

'60

63

“stated; but the former is preferred.

regulator and precludes the separation of the |
- parts; but this, with other like details of me-

formed by a cage screwed onto the lower end
of said nut d, and embracing a pair of jam-

inch,which is sufficient for the purposesof the

chanical construction, forms no part of my
present improvement. -
According to this improvement, said sup-

In practice an adjustable stop, s, Figs. 1;, 1%, |

“engine is fitted with the appropriate _
‘gear by ‘‘feeling’’ the engine with different -

plementary governor Sg, as best seen in Figs. |
2 to 3, inclusive, is furthermore provided with |

from different relative locations of the supple-
Atsuitable heights above
‘said ring » said bracket b is drilled to recelve
‘said shaft of the transmitting device, its outer

mentary governor.

end: being provided with a pinion, aa, of, say,
twenty teeth, (more. or less,) and at its upper
extremity with a stud, z, upon which said
large geardd of sixty teeth,(more or less, ) car-

rying on its face said pully j, as aforesald, ro- .

tates freely. To the face of the bracket, be-

tween said shaft and stud, a flat piece,with an
offset therein, as shown in Fig. 3%, isattached, -
‘to form a slotted arm, ¥, having a curvedslot
“in its depressed outer end, concentric withsaid

large gear dd. - Said slot is occupied by a flat-
tened portion of the rear end of a flanged
‘“‘stud,”’ z,(shown detached in Fig. 2%, ) the pro-
truding extremity of said rear end of this stud

‘being screw-threaded and provided with anut

and washer for fastening the stud in its ditfer-
ent positions by clamping its flange or collar

go

95

100

tightly against the face of the arm in custom-

ary manner. A pinion, cc, of,' say, ten teeth,

gear dd, runs loosely on said stud «, and the

‘hub of this pinion, being suitably extended

and shouldered, as clearly shown in Fig. 3%

(more orless,) in constant mesh with said large

105

receives a change-gear, bb, of any required

‘size—of fifty - four teeth in the example—
‘meshed by said pinion a¢ when the parts are

in working. order.

The rotary motion transmitted from the Spin- -

dle of the supplementary governorSy through

changing said gear bb or pinion aa for ene of
a larger or smaller size, so as-to make said
motion suit the varying requirements of dif-
ferent engines, while the same is accomplished

110

‘said disks f and & or ¢ and A and shaft ¢ may
consequently be readily varied by simply

115 '

within no more space than would be required

for simple reducing-gear, a relatively-slow
-speed for the transmitting-pulley j, as com-

pared with that of the spindle ¢ of the high-
speed supplementary governor, being required

“1n all cases.

The governor-regulator for any particular
change-

sizes, until ¢

‘racing’’ of the engine stops,should
it occur., — |

In the arrangement represented the parts

having been appropriately secured in'working
order, and the engine being at work, any va-

120

125 '

130

riationtoward excessive speed causes the balls
of the supplementary governor sy to rise, and




S -thrmwh then‘ ccannectmns brm os the d1sL gm _mg said rotary motion to suit the require-
R "e:ze:mt%t with the disk 2, Whereupan rotary mo- | ments of the engine, for the purpose set forth. -
© . tion in a given dn'eetmn (represented by ar-| 2. The combination, substantially as herein 35
o rows in Kig. 1) is transmitted through said | specified, of an engme oovernor, governor- -
8 ‘shaft ¢, pinion aa, ch&nge-ﬂ*ear bb, pinion ¢e, | connections transmitting motion to a throttle-
o large- gear dd, pulley 7, and band}{, to the pul- | valve or cut-off, a dewce for regulating the
. ley of saxrd Imt d, 80 as to turn the latter, and longltudmal movement of said connections,
- thereby elc}ngate the rod ¢ more or less slowly, means, substantially as described, for trans- 40-
“ o~ - as the circumstances of the individual engine | mitting rotary motion from the Splﬂle of said
10 may demand. Should the tendency be to a-| governor to said regulating device, and &
| ~ rateof speed below thenormal rate, the reverse | change-gear device for varying said rotary mo-
- movement of said governor- ba,lls brings said | tion to suit the requirements of the engine, in
oo s disk f in eontact with said disk %, and the mo- | the manner set forth, for the objects sﬁated 45
. tion 18 transmitted from the smndle ethrough { 3. The combmatmn, substantially as herein |
. 15 s8ald disk f, disk A, shaft 7, pinion aa, change- specified,of amain governor,connections trans-
- gear bb, pinion c¢, large gear dd, pulley 4, band | mitting motion therefrom to a throttle-valve
k and the pulley on said nut din a reverse di- | or cut-off, a device for regulating the longi-
. mc‘ﬁ:mn but at the same or substantially the | tudinal movement of said connections, a sup- 50
. same relatwe speed suited to the reqmrements plementary governor provided with means, -
.+ zo0f the engine, as before stated. | substantially as described, for transmitting au-
A H‘wmg thus described my said 1mpr0ve-_ tomatically-controlled rot&ry motion to said
- ment in regulators for engme govern@rs I | regulating device, and a change-gear device
- ¢claim as my mventwﬂ—— | for varying said rotary motion to suit the re- 355
0 1. The eombmatmn Subbtantlally as herem | quirements of the engine for regulating the
. 25 specified, of an engine- governor, governor- {-speed of an engine, in the manner set forth.:
- connections transmitting motion to a throttle- | In testimony whereof I have signed this
~ valve or cut-off, a deﬂce for regulating the | specification at Boston, Massae}msetts, this 2d
*longitudinal mfwement of sald connections, | day of October A. D. '1883.

el A Pl

o mezms, substantially as deseribed, for trans- ~JAMES “WILLIAMS
30 mitting rotary motion under the control of | ﬂ’zttnesses |
~ said governor to said regulating device, and | = F. W. LA“\TNSBURY? _

N . a device, Subﬁt%ntlaﬂy as descubed for var3 - K. H. MCINTOSH.
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