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UNITED STATES

Fl

Patent OFrIcE,

JAMES E. KIMBLE,

OF VICKSBURG,

MICHIGAN.

STEAM-ENGINE GOVERNOR.

SPECIFICATION forming part of Letters Patent No, 654,007, dated July 17, 1900.
Application ﬁled’Pe'brua'ry 21,1899, Serial No. 706,402, (No model)

To all whom it may concerm:

Be it known that I, James E. KIMBLE a
citizen of the United States residing at Vlcks-
burg, in the county of K&lamazoo State of
Michigan, have invented a new and ugseful
Steam Enwme Governor, of which the follow-
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l‘hls invention relates to that class of au-
tomatically - controlled fly-governors which
employ a spiral spring to 1es1s13 the centrifu-
gal throw of the governor-balls, a vertically-
playing governor- cap.to which the governor-
balls are eonneeted by arms, the downward
movementof which cap operates on the valve-
stem to close the valve in regulating the sup-
ply of steam to the engine- cyhnder and a
speeder having a thumb wheel attached to
the spring of said speeder for regulating its
tension.

One object of the invention is to provide a
more simple,effectual, readily-accessible,and
easily-operated means for tensioning the gov-
ernor-spring.

A further object consists in an improved
construction of the governor-balls -and the
nmieans and mode of thelr attachment to the
governor-cap and collarfor the purposes and
advanmwes below described.

A fur ther object is to provide the governor-

cap with acap-screw and other descrlbed fea-
tures, including a stop-serew, which can be
quiekly adjusted in its relation to the valve-
stem independently of the adjustment of the
governorand speeder while the engine is run-
ning.

A final object is to provide the speeder
with a thumb-wheel for regulating the ten-
sion of the spring, the. pemphery of said
hand-wheel being p10v1ded with well-sepa-
rated open notches to facilitate gripping it
by hand and admit of the detachable en-

gagement with the notches of a lateral pro-
jection by sidewise movement of said hand-
wheel.

In the drawings forming a part of this
specification, I‘wme 11is an elevation of the
governor, pmts bem" in vertical section on
lme 11inFig. 3; Fig. 2, an enlarged section on
line 3 3 in I‘w 1 looking from a pomt above;
Fig. 3, an enlaroed sectlon online 2 2 in Fig. 1
1ookuw from a pomt above; Fig. 4, the cap-
screw enlzu ced from Fig. 1; Fw 5 anenlarged

| section on line 4 4 in»Fig._ 1 looking from a
rpomt above, and Fig. 6 is an enlarged sec-

tion on line 55 in FIO’ 1 lookmv from a point
above. :
. Referring to the lettered partsof the draw-
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ings, 6 is the body or framework of the gov- -

ernor; 7, the pulley, with which a belt (belt
not shown) connects from the engine to im-
part motion to the governor; 8, ‘nhe gears for
transmitting motion from the pulley-shaft: to
the governor-balls; 9, the speeder with its
spring 30; 10, the valve-stem, and 11 the
stuffing-box to the valve-stem, all similar as
heretofore constructed.

- The governor-balls are in a general way
spherlcal in form, as at12, Figs. 1 and 3. Ap-
proximately one- four th of the interior of these
balls is chambered out from a little one side
of the center, diverging to the periphery, as
at13, on the side next to the spring 15, where
the opening flares laterally, as at 14, to allow
the governor-balls 12 to approach nearer to
the spmdle 23. Within the chamber 13, at
the center of the governor-balls, the 1owe1
ends of the arms 16 are pivoted to said balls at
17,Tigs. 1and 3. The upper endsof the arms
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16 are pivotally attached to the ends of the -

governor-cap19. Projecting downward from
the lower side of the governor-balls 12 is an
arm 20, (integral therewith;) one to each ball,
and the lower ends of these integral arms are
pivoted to the base 21 of the sleeve 22, Figs.
1 and 6. This construction is neat in-ap-
pearance, with the upper and lower points of
pivoting the arms of the governor-balls uni-
form, the attachment of Yhe. upper arms to
the O‘overnor balls hidden from view, and
each ball and its arms having three equidis-
tant joints, thus making an accurately and
delicately acting- nicely- balaneed toggle ar-
rangement, WhIGh in the actual use to which
I hzwe put’the governors fully meets-the de-
sign. It also enables me to make the con-
struetion more compact and narrower, with
less distance from the outer sides of the gov-
ernor-balls, and the attachment of the upper
arms 16 is facilitated with more eutmmty of
a nice balance.

At 23 is the spindle on which the cap 19,
with its integral sleeve 24, and the sleeve 22,
with ifs integral base 21, revolve, together
with the governor-balls 12. The integral
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sleeve 24, Fig. 1, isexternally screw-threaded.
On this sleeve is an interiorly-screw-threaded
adjustable thumb-nut, adapted to be moved
up and down, or thisnut mightbe on the other
sleeve 22. Said nut 25 has a milled flange
for gripping hold of when operating the nut.
A spiral spring 15, Fig. 1, for resisting the
centrifugal throw of the governor-balls 12 is

between the governor-cap 19 and the lower

base 21 of the sleeve 22,theends of the spiral

spring being passed onto the sleeves, thus

surrounding them &and also, in effect, sur-
rounding the valve-stem 10 within the spin-
dle. One end of the spiral spring 15 rests
against the thumb-nut 25. Turning the
thumb-nut; 25 in- a direction-away from the
end of the spiral spring 15 decreases the ten-
sion of the spring 15, allowing the centrifu-
gal throw of the governor—balls 12 to increase,
which action draws down the cap 19 and its
cap-screw 31 and lowers the valve-stem 10,
thus closing to a desired degree the valve in
the shell 26. Tuarning the thumb-nut in an
opposite direction of course diminishes the
centrifugal throw of the governor-balls and
allows the valve-stem to be raised by the
speeder 9, and thus opens the valve in the
shell and automatieally regulates the supply
of steam into the cylinder of the engine.
The sleeves 22 and 24 assist in supporting
the spiral spring 15, while one of them, as
stated, bears the adjusting thumb-nut 25,
and all the parts—viz., the governor- cap, the
two sleeves, the thumb- nut, the spiral spring,
the integral lower base of one of the sleeves
and its integral gear 8, and the governor-

- balls and their arms—all thus compactly as-
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sociated together will all revolve together
arfound the spindle in unison, and hence
around: the valve-stem within the spindle.

It will be seen that the end of the spring 15
which passes onto the body of the nut 25 is
largér than would be required for the spring
tofit on the spindle. In fact, tlie whole of the
spring is uniform in size with this end, and
hence itisfree from contact with said spmdle
Also the flange 26 of the nut bears on the
end of the spring and brings an equal pres-
sure on all portions of said end of the spring,
and thus prevents any canting over of the
spring to cause a cramping orfrictional con-
tact of the body of the spring with what it
By this means a very prompt,
accurate, and uniform action of the governor
or governor-balls is established.

It will be understood, of course, that the
sléeve 22, its base 21, and the upper one of
the Gears 8 are all mtegl al and must be held
down toplace so the gears will mesh. Other-
wise the centrifugal throw of the governor-
balls wotild raise said sleeve and gear. For
this purpose I attach a ring 27 on the spindle
Jjustabovethe upperend of the lowersleeve 22.

The valve-stem 10 is vertically movable in
the’ hollow interior of the spindle 23 and is
attached: to the speeder 9 by the arm 28, pro-
Jectmv froin the shaft 29, as heretofore. The
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spring 30 of the speeder 9 (shown i in Fig. 1)
doés not appear among the details enlaro-ed
in Fig. 2.

bertam means have heretofore been em-
ployed for forming a detachable connection

-of the upper end of the valve-stem 10 with the

cap 19°'during the downward movement of the
latter by the outward throw of the governor-
balls 12 by centrifugal force. I accomphsh

this, as stated, in a manner that the means for -
“establishing this connection can be adjusted

~while the engine is running.
.means as a whole a ‘‘ cap-screw,” (shown ab
31, Figs. 1 and 4) and it is construeted as
At 34 is a screw-threaded plug.

I term this

follows: -
screwed into the cap 19. A stock 32 has a
pendent portion 35 loose in said plug, and

said portion has a flanged head" 36 below the

lower end of the plug 34 and thus the stock
is attached to the plugin a swiveled manner.

The plug 34 has a wrench-seat 37 for the use
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of a wrench in screwing it into the cap'19, -

and the stock has a thumb wheel 38, prefer-
ably milled on the edge for gripping it with

the thumb and ﬁngers while adjusting the
stop-serew 33, which is serewed into the top
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of the swiveled stock i in position for the up- -

per end of the valve-stem 10 to contact with
Thus an immediate fine ad;justment to’
control the supply of steam passing into the
‘engine-cylinder can be effected 1ndepend— ’

it.

ently of and without interfering with' the

-particular adjustment of the goversnor and

speeder.
On the shaft 29 of the speeder 9is a hand-
wheel 40, adapted to turn and to slide lengt;h-

wise thereon and is attached to the eénd'of

the spring 30 Fig. 1. This hand-wheel 40

has a'series of well -separated open notches41
.cutin from the periphery, leaving it rough:

around the edge, and can thus be more easily

held when vrlpped by the thumb and ﬁnvers,i
which is quite important, sincé it has'to’be
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held and turned against a- stlﬁ-sprm«r resist- -

ance when tensmmnv said sprmv . The
notehes 41 pass mdemse onto a'laterally-éx-
tending projection 42 of the speeder-support

43 to hold the hand-whéel 40 from turning.
Thus the notches made in this manner serve
Of course when desiring to .
turn the hand-wheel to tension'the sprm0*30,
‘said hand-wheel 40 is moved laterally away

two purposes.

from the projection 42 and the parbwula.r

notch which engages the projection passésoff
from said pr o;;ecmon ‘

Having thus described my invention, what
-Iclaim as new, and desire tosecure by Letters
.Patent of the United States, is— )

1. The combination of the upright spmd]e,‘
the lowerrevoluble collar; the revoluble, ver-
tically-movable governor-cap, a‘'spiral spring.
on said spindle between the: governor-cap and:
collar; solid spherical g governor-balls having’

the lower integral arms pivoted tosaid'révo:

luble collar, szud governor- -palls having the"
interior 1eeesqed openings-beginning a,t one’

side of the interior center and extending
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therefrom, laterally upward obliquely, and
obliquely laterally downward to the periph-
ery toward the spring, thus opening this en-
tire side and a portion of the top, said open-
ing flaring both ways laterally at the edges
next to the spring, and the arms pivoted at
the upper end to the governor-cap, and piv-
oted at the lower end in the recessed opening
at the interior center of the governor-balls,
substantially as set forth.

2. The combination of the spindle, the gov-
ernor-cap and itsintegral sleeve revoluble on
the spindle, the valve-stem connected to said
governor-cap, the revoluble lower sleeve and
its integral base, a spiral spring having its
ends surrounding the sleeves, and an adjust-
ing-nut screw-threaded on a sleeve and ver-
tically adjustable thereon, the body of said
nutbeingsurrounded by one end of the spring,
and said nut also being provided with the
flange resting on the end of said spring and
pressing equally upon all portions of its end

‘when compressing the spring by a movement

of the nut, substantially as set forth.

3. In a fly-governor, the combination of a
spindle, the governor-cap,a valve-stem within
said spindle; the serew-threaded plug pro-

vided with a wrench-seat and screwed into
the governor-cap; the stock provided with a
thumb-wheel and having a pendent portion
loose in said plug and attached thereto in a
swiveled manner; and a stop-screw for the
valve-stem adjustably serewed into the swiv-
eled stock, substantially as set forth.

4. In a speeder for engine-governors, the
combination of the revoluble and laterally-
movable hand-wheel attached to one end of
the speeder-spring, said hand-wheel havinga
series of well-separated, open notches around
its periphery, to facilitate gripping it with
the hand; and a projection extending later-
ally from a portion of the speeder-frame to
whichitisattached, in position for the notches
of the hand-wheel to pass onto and off from
the projection sidewise, when the hand-wheel
is moved in either lateral direction, substan-
tially as set forth.

In testimony of the foregoing I have here-
unto subseribed my name in the presence of

two witnesses.
JAMES E. KIMBLE.
Witnesses:
Levi F. Cox,
PHILLIP SCHAN.
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