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To all whom it TNQY CONCETH : |

- Be it known that I, LE GRAND SKINNDR a
citizen of the United States residing at ]]116
in the county of Erie and State of Pennsyl;

5 Vvania, have mv_ented certain new and useful |
. Improvements in Automatic Governors and

 Valve-Gears for Steam- ‘Engines; andI dohere-
by declare the following to be a full, clear, and -
~ exactdescription of the invention, such as Wil

L 10 enable others skilled in the art to which 1t ap

pertains to make and use the same..
- This invention consists in providing a new
and 1mproved &utomatw cut-oft- Valve gear for
‘steam-engines.
15  'The scope of the mventlon Wlll fully a,ppear |
~ from following general descnptlon and claims.
The invention -is illustrated in the accom-,
panying drawmgs as follows:
Figure 1 is a side elevation of the parts

20 which are on the shaft of the engine. Trig. 2

is a vertical section taken on the dotted line
&, looking toward the rear of the engine.
- The parts are Indicated by ﬁgures &nd let-
ters as follows:

25 1 2 3 are parts of the engme frame. A 18
~ the crank-shaft. B and C are Cams o1 the'

~ shaft. D is the drive-wheel. E and F are

~ -levers moved. by the cams. G- is the valve-
‘rod., H: shows where the ‘exhaust- valve rod

- 30 would be in case a double valve is used. Jis

a fixed arm on the shaft. K isthe centr 1fuga1_
ball, and K K its connecting links or bars. L
© 18 & Sector-gea,r pwoted at Z on the arm of the.

- drive-wheel D.
35 The reciprocal movement of the valve rod

is effected by the cams.C and B acting upon |
18 a combined centmfugal and dynamometric,

the levers F and E, as is fully set forth in - a
separate apphc&twn of ‘even date herewith,
and need not be minutely. explmned here. It,-

| 40 should, however, be kept 1In mind that the le-.

vers I ‘and Eiin 13]118 instance are kept in con-
tact with the camsby a spring of some kind—

~ as, for instance, -a small steam - eylinder, as-

- shown in the case referred to, which acts upon

45 the rod G or elsewhere, if demred and, also,
~ that the lever E is hung on the: lever F and

~hence the lever E is moved by the 1ever P

~ whenever thatlever ismoved, as fally set forth
in said appllcatlon The movement of the
50 valve-rod is intermittingly reciprocal-that is
to say, the reciprocations are made up of two

- distinet movements 1n each d1rect10n, mth a.

the cams. _
In the appllcmtl on a,bove referred to the vari-

ation in the position of the cams is effected by

a Set- -serew; hence not, automatic. In this in-

stance the lnventlon consists in making the

variations automatie, so that the point. of cut-
off will be regulated by the requirements atito-

{ matically. To do this I have here connected

with the valve-gear shown in the other appli-

‘cation a governing device which will change
the relative positions of the cams as the re-

‘quirements dictate. .
- The governing device which Thave here em-

ployed is substantially the same as i3 shown

In a patent issued to me October 17, 1882, and

in which is what' is sometimes called 2 “com—

‘bined centrifugal and dynamometric govern-
or.”” ~There is quite a variety of this class of

b dwellbetween each sep%ra,temovement These =
‘intermissions and movements may be made
variable by changing the 1elatwe pomtlon of
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governors, any of which may ‘be applied as

easily as the one I have shown. Where 1618

1ts speed, and not from the load upon it di-

rectly, a common wheel-governor of any pat-

tern, of which there are. many, may be used.
The apphcatlon of any or either of these will

‘be such that a change in the position of the

centrifugal balls will roll the cam B on the

75

{ deésired to only regulate the engine by or from-

80

shaft, and if a simple dynamometrie. governor -
should be used the application will be such

that a change in the relative position of the

fixed arm and the loose d1 we-wheel will roll |

the said cam B.

As before stated the governor here show 11' -

and the application is such that any change of go

speed. or of load will roll the cam B on the

shaft and. change its position 1elat1ve]y to the

cam C, which 18 fixed on the shaft.

The consbructlon ‘here shown is as follows -
The ecam C and the arm J are fixed on the
shaft A. The cam B is mounted loosely on .

95

the shaft between the cam C and the arm J, - '

and on its side is a sleeve, on which the dllVB- /

wheel D is mounted. The extremity of the =

“sleeve of cam B is furnished with a cog-gear,
I/, onit. The sector L is pivoted on the drive-

100

wheel D, and meshes with the cog-gear I/ on

the sleeve of the cam B. The weight-links K

K-GODHGGt the arm J with the arm of the sec-
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tor L, and they also carry the weight 1<

&3

arm J and the drive-wheel D are connected to-
cgether flexibly by a spring, S, so as to change
thelr relative positions as the strain of the.
belt on the drive-wheel changes. Any such
change of position will cause ‘the sector L to
roll the cam B, and any change of speed will

“cause the weight 1L to chfmﬂ‘e its diametrical

position, and thus move the toggles Ik K,
which will move the sector 1: on Cits pivot /,
and thus roll the cam B. 8o it will be seen
that any change of specd or of load will affect
the relative positions of the cams C and .
~As explained in the application above re-
felled to, the gear for moving the rod G from
the cams B and C CONSIStS, essentmlh , of two
vibrating parts, If and I, of which If 1s moved
by the fixed cam C, and I is mounted on I,

80 a8 to be moved by it, and also immdepend-
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ently by the cam B, and this last-named vi-
brating part B carries the valve-rod G.  The
cams on the shaft have their lifts and dropsm

“opposition, and hence while cam ¢ may be
- moving the part Ir in one direction the cam I3

may be moving the part E in the opposite di-

'reetlon, and thus neutralize more or less the

vibration of the valve-rod. ‘The movement,

‘therefore, of the valve-rod depends wholly on
- the 1elatlve positions of the two cams, and this
relative position is affected automatically by. |

the governor, as before shown.
I am fm*fu‘e that 1t 1s common 10 use wheel.

centrifugal governors, and wheel combined

- centrifugal and dynamometric governors, and
wheel dynamometric governors to move an

. eccentric on the shaft, either to roll it or to

_40

“shift it, and I do not thel efore claim as new -
such apphmtmns of such governors. = -

What I do c¢laim as my 1nveut1011 1s—
1. In the valve-gear of a steam-engine, the
combination, substfmtmll} as _ShO‘Wll of the

following elements: a mechanical movement

45

for converting the continuous rotary move-
ment of the shaft into an intermitting recip-
rocal movement of the valve-rod, consisting
of two cams, one of which 18 nu*mble on the
shaft, and t“O reciprocating parts, one of
Whleh is moved by the fixed cam and sup-

ports and moves the other reciprocating paut,

combination, mlbsmntnlly as shown,
following elements
-conszstmﬁ of two cams, one fixed and the other |
variable on the shaft, and two vibrating parts
-moved by said cams, one of which suppmts
and carries the other which latter carries and
moves the valve- .10(1, a, centrifugal governor

.001111)111“1* on,
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The | which is also moved by the variable cam and
carries the
the shaft, and, finally, means, sub%tantnl]y as
shown, for var ymn* sa1d v‘“u*mble cam fromsaid

valve-rod, a wheel-governor on

wleel- “‘OVCl]lOl‘ |
2. Tn the valve- gear of a Stemn enrrme, the
of the

a valve- actuatin o gear

mounted on said shaft, and, finally, means, sub-

stantially as shown, for varying said vwrmble
cain as the w elﬂ'hts or bhalls of said governor

(*lmilﬁe their 1)081t1011 centrifugally.
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In the valve- oear of a stmm ennme ‘olle_

5ubsmntmﬂy as shown,
tollowing clements: a vaive- aet-uating ‘gear,

consisting of two cams, onefixed and the other

-ariable on the shaft, and two vibrating parts
moved by said cams, one of which supports

and carries the Othel which latter carries and
moves the valve- md, o combined centrifugal

and dynamometrie governor on the shait, '111(1
finally, means, subst'mtlal]y as shown, for va-

of the

rying said variable cam as the p'u*ts of said

covernor are moved by changes in the speed

of the engine or the work perfor mu:l by Sfudi .
Bo .

engine.
£, Tn the valve-gear of _aJ;St-emn-engmje,, the
a valve-actuating

clements: gear

shaft, and, finally, means, substantially as

shown, for varying the said variable cam, as

the metrical parts of said governor are moved
by the exertion of the load upon said governor.
In testimony whercof I aflix my bl“‘ll&tule in
presence of two witnesses.
LIS GRAND ‘%KIN\TER
Witnessces:
JX0. IX. HALLOCK,
RoBT. H. PORTER.

-combination,r substantially as shown, of the
following |
consisting of two cams, one fixed and the other
variable on the shaft, and two vibrating parts
moved by said cams, one of which supports
and earries the other, which latter carries the
valve-rod, a dynamometric governor on the

9‘3&'
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