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- eccentricity of which 18 controlled by the gov-
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18 a rear elemtion Fig. 3 18 & cross- sectlon
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- I, whlch iS seeured near one end of the slide I¢.

45

- secured bya clamp, L, on the rear side of the

-of this specification.

; fied construction of Fig. 1.

of the engine, or to a counter-shaft geared to

of the governor in the following manner: one

- of which projects from each circular segment.:

_ lugs K K, and impinging, when the governor
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To all w?w?n it may concerw.:
Be it known that I, CLARK E. BILLINGS, of |

Detroit, in the caunty of Wayne and State of )

Michigan, haveinvented a new and usetul Im-
provement in Governors; and 1 do hereby de-
clare that the following is a full, clear, and ex-
act description thereof, reference being had to
theaccompanying drzm ings, which form a part |

This invention relatesto an impr ovement in
governors for steam-engines; and the inven-
13101:1 consists in the construetion and combina-
tion of the parts, all as more fully hereinafter
described. The purpose of this governor is
to rewula,te the admission of steam to the en-
gine- cylmder by altering the stroke of the
slide-valve which is operated by the crank, the

ernor.
Inthe drawin gs whichaccompany this specl-
fication, Figure 1 is a front elevation. Ifig, 2

on the line X X. - Tig. 4 is a cross-section on
the liney v in Fig. 1. Fig. 5 shows 2] I]’I{Jdl-

A 18 a cross-head secmed to the crank-shaft

the crank-shaft of the engine by means of a
set-screw or key in the usnal manner.

B B’ are two parallel rods transversely se-
cuared to the cross-head.

C C are two circular seo'meuts sleevod upon
the parallel rods BB, - ’
- D Dare rubber strips interposed between
the sides of the cross-head and the aJdJom]l]ﬂ
sides of the circular segments C C. -

F is a slide secured in a dovetailed recess 1n
the cross-head A.

G is a wrist secured to the shde F.
"H H are links pivoted at one end to the ¢ir-
cular segments, and at the other end to a yoke,

J J are two springs secured to the rear side
end of each spring rests a-gainst a.lug, K, one
The other ends of the springs are lapped and

cross-head A.
‘M M are twoset-screws passing through the

[ra ]

18 a,t rest, aga,i]jst the adjacent sides of the
cross-head.

ke

In practice the centrlfunal force of the gov-

ernor is furnished by the two circular segnients
C C, and the centripetal force 1s furnished by

ithe Spl ing & J J. W’hen the governor 1S at rest

the circular. seffm ents a against the "LdJ acentsides
of the cross-head, and the three parts form a
circular disk. Inthisposition the wrist (x has

its ereatest eccentricity. With the motion of

the engine, the centrifugal force of the segments
C G overcomes the centmpet&l force of the
Springs Jiseparates thesegmentsfrom the cross-
head moreoriess, and cor reSpondm oly changes
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the eccentricity-of the wrist &, which grows

lesser the farther the segments are carried

away from the cross-head, untilitfinaily moves .

into the center of motlon at which point the
parts are prevented hom separating any far-
ther by the slide I, encountering a stop, N.
The initial position of the seg ments C Ois reg-

‘ulated by means of the set-screws M, and the
centripetal force of the springs J 1s adjusted

by means of the clamp L by shortening the ef-

fective length of each spring. The rubber

strips D D sunply form cushions between the
cross-head and the segments C Cto deaden the
impact when the par ts are brought together.

The motions of the segments under the action

of the centrifugal force are diametrically op-

posite to each other, and the centripetal force
of the springs upon these segments is in the
same line and acts inversely to the centrifugal
force of the weights.

TIn orderto concentl ate the we eight of the sefr-'

ments, I either cast them 1311‘131&11}" hollow at

their eentel of gravity,asshownin Ifigs.land 3,
“and runlead 111t0 the spaces and then close the

opening with serew-plugs, or I attach hollow
balls similarly filied with lead to the segments,
as shown in Fig. 5. ~Either of these two ways
furnishes a means for 1)1 operly ba]ancino* the
oovernor.

It will readily be seen that instead of at-
taching a wrist to the slide the latter may be
made the means of shifting a valve-eccentric

used as a substitute for operating the slide-
I valve, | | o

‘Some of the advantages of my construction

3 are: First, I dispense with the use of a heavy
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Very Snﬂll as thecircular seﬂumnts are firmly

-~ frame or shell generally used in this style of |
governors; second, the governor is very sen- |
Sltwe to slizht ehameb of speed, as there are
few parts andhttlemternﬂ frietion, the trans-
verse parallel rods B being made of polished:

steel; third, the danger of the flying weights
detached at a high rate of speed 18

held and guided by the pamllel rods; fourth,

the angle between the links H H and slide I‘-
18 SO szﬂl during the whole range of the gov-
~ ernor that while the links easlly move the shde
~1n theeross-liead the slide can exert no control
over the weights—in other words, the links

and slide form a locking device, which coun-

teracts any tendency of dlsphcemeut exerted
bsf the valve through the medinm of the wrist-

- ping fifth, I use Cﬁmpmf'atwelylann leaf-springs

20

~ ferred to is not in a
becausethe 13&1“[8-:.:11"6 notallimthe same plane |

35

~ rangement the weights forming segments of a.
disk of which the fixed frame or cross-head is
the main or 1ntermediate portion, and the seg-
-ments and cross-head are in the same plane,
the device is thus 1n a very compact form oc-
cuping the minimum of space, and when 1n

40

tor -fm'n-ishing the centripetal foree;

1 can use large masses of w ewhts in thg most

~compact form of governors. S

Iamawarethat 1L 1Isnotnew to providea shaft
. with a stationary frame having radially-ex-
- tending arms on which are mounted we 1ghts,.
the centrifugal force of which shifts a plate!
carrying an eceentric, the centripetal foree be-
1at bow- -springs, and do not
for the device re-

Ing turnished by .
claim such construction,

Compact form like mine,

and the springs and weights extending out-
wardly form arms or: beaters, which impinge

against the air, thus materially increasing the:
bBymyar-

force required todrive the device.

| :’Elleseé

springs keep their tension well, and are not.

. liable to buckle and produce injurious side
~ strains, as coil-springs are liable to doy sixth,

ﬁthe parts beating the air.

provided with means for securing it to a

parallel guide-rods Bsecured to 1t, the weights
C, forming corresponding circular seg ment&, |

of a governor, a pair of filying weights which,

under the centrifugal force, zarezfomedétoz Sep—: .

and flying weights of a governor, substantially
as deseribed, the links H H, siide I, and stop

abrls ulier ™) T ————_

;Lhe purpan set: forth.
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motion there 1s nolossof power occasmned by
“What I claim as my invention is—

1. In combination with the cross-head A

a1 ]_"*e..

volving shaft of an engine, and .having the .

s0 that Wheu the governorisat rest the wewhts SEEES

and cross-head form a circular disk, sub.st“m-
tially as described.

9. In combination with the stationary frame

arate diametrically opposite to each other, and '

“a springor springs havingone end adl]ustably_ -
attacl
attac.
tripetal foree, and having a tension diametri-

cally opposed to the centrifugal force of the

1ed to the ercss- head and the other end
hed to the weight forfurnishing the cen-

weights, substantially as set forth.
3. Incombination with the stationary frame

N, the latter arranged onthe said frame within |

the path of the shde substantially as dlld for
| The combination of the cross-head A
promdedwmh a dovetail recess, of the slide F,

wrist G, parallel guide-rods B,segment-weights
198 links H: H, and. SPrings J J s “combined emd
111 anged subst‘mt ally as desc: 1bed.

' The combination, in a governor, of the

;]eqi -Springs J - J, weig hts C O, lugs K K, and o
clamp L, b‘llet’LllLlaHy as set forbh | |

0. Thecombination, with the cross- head A,

.p1 'ovided with lugs K of the weights C C, of 8o
the leaf-springs J J, and of the set- -serews | ”\i[ M, |

substantially as and for the purposes de-
scribed.

Witnesses: CLARK L. BILLIVGS
H. S. SPRAGUE,

J. PAUL MAYER
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