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UNITED STATES

Patented March 21, 1905.

PaTENT OFFICE.

FRANK I. JOYCE, OF DAYTON, OHIO.

GOVERNOR.

SPECIFICATION forming part of Letters Patent No. 785,498, dated March 21, 19085.
Application filed June 20,1908, Serial No, 162,327, -

To all whom it Mmaly cOnCeri:

Be it known that I, Frank 1. JoxYcCE, a citl-
zen of the United States, residing at Dayton,
in the county of Montgomery and State of
Ohio, have invented certain new and usetul
Improvements in Governors, of which the fol-
lowing is a specification, reference being had
to the accompanying drawings.

My invention relates to governors, and par-
ticularly to governors of the type illustrated
and described in Letters Patent No. 251,016,
dated December 138, 1881, to S. A. Goodwin,
in which a main slide-valve is used for the ad-
mission and release of steam, while the gov-
ernor acts to regulate the operation of an
auxiliary or cut-off valve which slides upon
the back of the main slide-valve.

The objects of my invention are to provide
certain improvements in the operation of gov-
ernors as heretofore constructed by which I
increase the range of action and secure greater
compactness. 1 accomplish these objects as
hereinafter described and as illustrated in the
accompanying drawings.

What I regard as new is set forth in the

claims. |

In the accompanying drawings, Figure 1 1s
an elevation illustrating my improved gov-
ernor applied to a horizontal engine. Kig. 2
is a vertical section of my improved governor.

Tigo. 3 is a horizontal section on line 3 3 of

Fig. 2. Tig. 4 is an enlarged detail, partly
in section, illustrating the slotted sleeves by
which the adjustment of the valve-operating
mechanism is secured. Figs. 5 and 6 are ele-
vations of the slotted sleeves. Fig. 7 isa ver-
tical section of the upper portion of the gov-
ernor, some parts being in elevation. Fig. 8
is a horizontal section on line 8 8 of Iig. 2
looking up, and Fig. 9 is a horizontal section
on line 9 9 of Fig. 2 looking down.
Referring to the drawings, 10 indicates the
frame of an engine; 11, the cylinder; 12, the
shaft: 13, a beveled gear mounted on said
shaft; 14, ashaft mounted in suitable bearings
15 16 and extending longitudinally of the en-
oine from the shatt 12 to a point near the
governor; 17, a beveled gear mounted on one

end of the shaft 14 and meshing with the gear
18, and 18 a beveled pinion mougged on the
opposite end of said shaft 14. These parts
are illustrated for convenience in understand-
ing the application of the governor; but their
construction and arrangement form no essen-
tial part of my present invention.

19 indicatesthe governor, which is mounted
above the cylinder 11 or in some other ap-
propriate situation where the connections be-
tween the governor and the auxiliary or cut-
off valve may be conveniently made.

920 indicates the steam-supply pipe.

91 indicates a vertical shaft which 1s mount-

ed in suitable bearings 22 23 and carries at

its lower end a beveled pinion 24, which meshes
with the pinion 18, as shownin Fig. 1. Also 1t
carries at its upper end a beveled pinion 25,
which meshes with a pinion 26, through which
the governor is operated. The pinion 26 is
mounted upon the outer end ot a short shaft
97, fitted in suitable bearings in the casing 23
of the governor, as best shown 1n Kig. 2.

99 indicates the main shaft of the governor,
which is centrally disposed and in the form ot
governor illustrated is in a vertical position,
suitable bearings being provided for it in the
casing 28. Preferably near its inner end the
shaft 29 is provided with a beveled pinion
30, which meshes with a gear 31, mounted on
the inner end of the shaft 27, so that the ro-
tation of said shatt 27 drives the main shaft
29, and as the pinion 30 1s of considerably
less diameter than the gear 31 the shaft 29 is
driven at a much higher rate of speed.

As best shown in Fig. 2, the shaft 29 pro-
jects a considerable distance beyond the upper
portion of the casing 28, and within sald cas-
ino said shaft carries inner and outer slotted
sleeves 82 383, respectively. 34 35 indicate
collars mounted upon and secured to theshaft
929 opposite the ends of the inner sleeve 32.

' The diameter of the collars 34 35 is equal to

that of the outer sleeve 33, so that said collars
operate to hold said sleeves in place, as will
hereinafter more fully appear. Asbestshown
in Fig. 5, the sleeve 32 is provided with an

inclined slot 36, which slot extends from near

50

55

6o

70

75

30

90

95



o

I0

15

20

25

20

35

4.0

55

060

2.

one end to near the other end of said sleeve |

and is slightly inclined from a longitudinal
line. Thesleeve 83 isprovided with astraight
longitudinally-extending slot 37, said slot be-
ing equal in width to the slot 36, with some
portion of which it is always in register.

As shown in Fig. 2, the lower end of the
inner sleeve 32 rests upon the collar 85 and
carries an inverted beveled gear 88, which
meshes with a beveled gear 39. mounted on 1
stud 40, supported by the casing 28. parallel
with and adjacent to the shaft 27. The stud
40alsocarriesaspur-gear41, which is mounted
ona sleeve 42, formed integral with the pinion
39. The gear 41 meshes with a pinion 43,
mounted on the shaft 27, so that by the rota-

tion of the shaft 27 the beveled gear 88 is ro-

tated, and with it the sleeve 32, to which it is
keyed. The different gears are so propor-
tioned that the sleeve 32 rotates more slowly
than the engine-shaft, its speed being prefer-
ably about one-third that of the engine-shaft,
for reasons hereinafter given.

44 1ndicates a spur-gear mounted upon the
lower portion of the sleeve 33 directly above

the beveled gear 38, as shown in Fig. 2. The

gear 44 1s keyed to the sleeve 33, as shown at
45, so that said sleeve and gear rotate in uni-
son. ‘Lhe gear 44 meshes with a pinion 46,
which is preferably formed integral with a
disk 47, provided with a cam-groove48 in its
periphery, as shown in Fig. 2. The disk 47
and pinion 46 are rotatably mounted upon a
vertically-disposed stud 49, carried in a sup-
port 50, which is preferably formed integral
with the casing 28, as shown in Fig. 2.
51 indicates a reciprocating rod mounted
in a suitable bearing 52 in the support 50,
sald rod being arranged so that the upper porT-
tion thereof extendsover the periphery of the
disk 47, as shown in Fig. 2. The rod 51 car-
ries a conical block 53, pivotally mounted on
a pin 54, which block extends into the groove
48. The arrangement is such that as the disk
47 rotates the rod 51 is caused to reciprocate
by reason of the shape of said groove. A con-
necting-rod 55 connects the rod 51 with the

~auxiliary slide-valve, so that the reciprocat-

Ing movement of the rod 51 is transmitted to
sald valve. The rod 55 passes through astuff-
ing-box 56, as shown in Fig. 2.

57 indicates an endwise movable and rota-
table sleeve which is fitted in a suitable bear-
ing 58 in the upper portion of the casing 28,
itting over the sleeve 33 and collar 84. the
lower end of said sleeve extending down to
the gear 44, while the upper end thereof ex-

tends beyond the upper portion of the collar

34 and 1s reduced in diameter to fit closely
upon the shatt 29, as shown at 59 in Fig. 2.
60 indicates a key which is secured in one
side of the sleeve 57, preferably by a screw
61, as shown in Fig. 2, and extends through
the slots 36 and 37 in the sleeves 32 33, re-

785,498

spectively. By this construction it Wdih]l*be
evident that the endwise-movable sleeve 57
and the outer sleeve 33 must at all times ro-

tate In unison with each other, that so long

as the sleeve 57 is not moved longitudinally
the 1nner sleeve 32 will also move in unison
with the others, and that longitudinal move-
ment of the endwise-movable sleeve 57 inde-

pendently of the othersleevesispermitted. not-

withstandingthe fact that the othersleevescan-
not move longitudinally by reason of the fact
that the key 60 moves in the slots 36 37. Such
longitudinal movement of the sleeve 57, how-
ever, causes the outer sleeve 33 and the sleeve
57 to rotate toa greater or less extent upon the
sleeve 32,0wing to the inclination of its slot 36.
The sleeve 33 cannot rotate independently of
the sleeve 57, because its slot 87 is not inclined.
Furthermore, as the sleeve 32 is positivel %
driven through gear 88 and the intermediate

gearing from shaft 21, while sleeves 33 and.

57 are driven only through their connection
with sleeve 32 by means of key 60, longitu-
dinal movement of the sleeve 57 does not af-

75

30

fect the rotation of the sleeve 32, which con- -

tinues its regular rotation without variation,
except as the speed of the shaft 21 is altered.
As will be hereinafter described, the longitu-
dinal or endwise movement of the sleeve 57
1s controlled by the speed of the engine. Con-

‘sequently the position of the key 60 in the in-

clined slot 36 of the sleeve 82 and the relative
positions of sleeves 32 and 33 are also con-
trolled by the speed of the engine, which
theretfore controls the position of the disk 47
and through it the operation ot the auxiliary
slide-valve.

The longitudinal movement of the sleeve 57
1s effected by means of governor-arms adapt-
ed to be operated by centrifugal action. I
prefer to employ governor-arms in the form
of bell-crank levers having inwardly-project-
Ing arms 62 63 and upwardly-projecting arms
64 65, as shown in Fig. 2, the arms 64 and 65
carrying weights 66 at their upper ends. Piv-
ots 67 support the governor-arms in the usual
way. Theinwardly-projecting arms 62 63 fit
in sockets 68 69, respectively, in a ring 70,
which is mounted on the reduced portion 59
of the sleeve 57 and is held in place by a nut
71, (shown in Fig. 2,) which is screwed upon
the upper end of the sleeve 57. A cap 72 is
provided, which extends over the upper end
ot the sleeve 57 and is screwed to the ring 70.
73 indicates the head-piece of the gOVernor,
which is in the form of a cap which fits upon
the upper end of the shaft 29 and is secured
thereto by any suitable means, such as a pin
30. (Shown in Fig. 2.) At the upper inside
part ot the head-piece 73 the shaft 29 is pro-
vided with a transverseslot 75, through which
passes a cross-pin 74, as shown in Fig. 2. A
spiral spring 76 is provided upon the shaft 29
between the cap 72 and the cross-pin 74.
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77 indicates a screw placed in the upper end
of the shaft29 and extending down into the slot
75, so as to bear against the pin 74. By this
construction by adjusting the screw 77 the
spring 76 may be compressed to a greater or
less extent to vary the tension of the spring
and alter the speed of the engine. |

The head-piece 73 at its lower end carries
laterally-projecting arms 78 79, which support
the pivots 67, upon which the governor-arms
are mounted, as shown in Fig. 2. The head-

piece 73 is keyed to the shaft 29 in any suit-
able manner so that it rotates therewith. By
this construction when the shaft 29 is caused

to rotate, which, as hereinbefore described,
1s effected by means of the shatt 21, pinion 30
on the shaft 29, and the intermediate gearing

shown, the head-piece 73, with the governor-

arms,1scaused to rotate at a high rate of speed,
throwing the weights 66 outward, the arms 62
63 consequently moving upward, lifting the
sleeve 57 approximately to the point at which
it stands when the engine has acquired the
As soon as the engine is
started the inner sleeve 32 is caused to rotate
through gear 38, shaft 21, and the interme-
diate connections, and through said sleeve 32
sleeves 33 and 57 are also caused to rotate,
thus rotating gear 44, pinion 46, and disk 47.
Consequently the reciprocating rod 51 is
caused to reciprocate, operating the auxiliary
shide-valve. It will be understood that the
maln slide-valve is reciprocated in the ordi-
nary manner by means of an eccentric or other
equivalent device and that the parts are so
adjusted that the auxiliary slide-valve as it is
operated by the reciprocating rod 51 operates
to cut off the steam-supply first on one end
and then on the other. The action of the aux-
iliary shide-valve is adjusted to vary the steam-

supply by partly rotating the disk 47 inde-

pendently of its normal rotation, thereby al-
tering the time of the stroke of the rod 55
and the auxiliary slide-valve operated by it
relatively to that of the main slide-valve.
This independent rotation of the disk 47 is
controlled entirely by the position of the gov-
ernor-arms, as hereinafter explained.

When the engine 1s started, its speed 1s of

course slow, and consequently the sleeve 57
_ The parts
are so adjusted that at this time the auxiliary |

occuples 1ts lowermost position.

or cut-off slide-valve operates with reference
to the main slide-valve, so as to leave the
steam-inlet passages open for the longest pe-
riod possible. When, however, the sleeve 57
rises under the action of the governor-arms
when operating at a higher rate of speed, the
key 60 rises in the inclined slot 36,and conse-
quently rotates the sleeves 57 and 38 in the
direction indicated by the arrow in Kig. 3,

thereby rotating the pinion 46 and disk 47 in

licated by the ar-
inary movement

the opposite dlrectlon as 1nd
row 1n Kig. 3. The eXbraor

T

]
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oiven the disk 47 therefore adjusts the action 65

of the auxiliary slide-valve with reference to
that of the main slide-valve and reduces the
steam-supply.

When the engine 1s running at the speed for
which the governor is set, the disk 47 rotates
regularly, being driven in the manner herein-
before described from the sleeve 33, which ro-
tates uniformly with the sleeves 32 and 57.
If the speed of the engine falls below that de-
sired, the action 1s the reverse of that de-

‘seribed, with the result that a greater supply

of steam is admitted.

By my improved construction I am enabled
to make the spiral or inclined slot by which
the adjustment of the auxiliary slide-valve is
controlled at an angle of within approximately
eleven degrees with a line parallel with the
ax1s, which 1s the angle of repose, so that as
the strain of adjusting the auxiliary slide-
valve 1s imposed upon it there is no tendency
on the part of the key 60 to slide down said
slot, the result being that the governor is
steady In any position until a change in the
load changes the speed of the governor and
calls for a new adjustment of the point of cut-
off. I am enabled to rotate the sleeves 32 and
33 at a slower speed than that of the engine
and to use the above-described slight angle
in the spiral slot, because the adjustment of
the sleeve 33, effected by the operation of the
governor-arms, may be multiplied to any de-
sired extent in transmission to the disk 47.
By the construction deseribed it 1s possible to
provide a range for the point of closing the
governor-valve from before the commence-

‘ment of any given stroke to seven-eighths of

the same str 0110
While the governor illustrated 1s designed

to operate in a vertical posmon 1t 18 equally |

well adapted for operating in a horizontal po-
sition, since all the change necessary is to alter
the gearing by which the governor-shaft and
sleeves are driven. Instead of using a disk
47, having the groove 48, any other equivalent
device may be employed, such as a cam. I
prefer to use the form shown, however, as the

disk 47 permits a much quicker closing of the

covernor-valve than is possible with earlier
constructions. In the latter one-fourth of the
stroke 1s required to close the valve, while
with the disk 47 the valve is closed in one-
tenth of the stroke of the engine.

Various other modifications may be made
without departing from my invention, which
not only includes the specific construction

illustrated and described, but also the generic

improvements set forth in the broader ¢laims,
and I wish 1t to be understood that my inven-

tion, so far as the broader claims are con-
| eerned, 1s not restricted to the details of the

construction shown and described.
From the foregoing description it will be
seen that in the construction described the
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centrifugally-operated governor-arms, which
may generically betermed *° controlling mech-
anism,” operate to adjust the governor-valve
by moving the longitudinally-movable sleeve

5 longitudinally with reference to the sleeve
having the inclined slot and that a relatively
slight rotation of the longitudinally-movable
sleeve 1s multiplied or magnified in transmis-
sion to the governor-valve, so that only a slight
10 rotation of the sleeve 33 relatively to the
sleeve 32 1s suflicient to radically adjust the

time of closing of the governor-valve, thus

permitting the use of a slot whose inclination
1s within the angle of repose, as above de-

15 scribed. So far as I am aware, this feature
1s generically new.

In practice the governor-shaft runs at a rate
of about three hundred revolutions per min-
ute regardless of the speed of the engine,

20 and in order that the amount of rotation of
the sleeve 33 on the sleeve 32 may be multi-
plied on reaching the disk 47, the speed of
which 1s the same as that of the engine, the
sleeve 32 1s geared to run more slowly than

25 the engine, preferably about one-third as fast.

What I claim as my invention, and desire to
secure by Letters Patent, is—

A governor, consisting of centrifugally-
operated controlling mechanism, a governor-

30 valve, means for actuating said valve, means
actuated by said controlling mechanism for ad-
justing said valve, and means for magnitying
the adjustment of the valve as compared with
the movement of said contr ollmw mechanism,

35 substantially as described.

2. A governor, consisting of centrifueally-

operated controlling mechanism, a governor-

valve, means for actuating said valve, a lon-
gitudinally-movable member actuated by said
40 controlling mechanism, means operated by
longitudinal movement of said member for ad-
Justing said valve, and means for magnifying
the adjustment of said valve as compared with
the movement of said member, substantially
45 as described. | | |

3. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-

50 movable member actuated by said controlling
mechanism for adjusting said valve, and means
for magnifying the adjustment of said valve
as compared with the movement of said lon-
gitudinally-movable member, substantially as

5¢ described.

4. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-

6o movable member (wtuated bV sald controlling
mechanism for adjusting said valve, means op-
erated by longitudinal movement of the latter
member for rotating one of said members rel-

1

785,498

such rotation for adjusting said valve and for 65
multiplying the effect thereof as applied to
sald valve, substantially as described.

5. A governor, consisting of centritfugally-
operated conirolling mechanism, a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-
movable member actuated by said controlling
mechanism for adjusting said valve, means
for normally rotating said members in unison,
means operated by longitudinal movement of
sald longitudinally-movable member for ro-
tating one of salid members relatively to the
other, and means operated by such rotation for
adjusting sald valve and for multiplying the
effect thereof as applied to said valve, sub-
stantially as described.

6. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-
movable member actuated by said controlling
mechanism for adjusting said valve, means
operated by longitudinal movement of said
latter member for rotating the same, and
means operated by such rotation for adjust-
ing sald valve and for multiplying the effect
thereof as applied to said valve, substantially
as described.

7. A governor, consisting of centrifugally-
operated controllmg mechamsm’ a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-
movable member actuated by said controlling
mechanism for adjusting said valve, an in-
clined slot in sald rotary member, a key car-
ried by said longitudinally-movable member
and fitting in said slot, whereby longitudinal
movement, of said longitudinally - movable
member will effect the rotation of one of said
members relatively to the other, and means
operated by such rotation for adjusting said
valve and for multiplying the effect thereof
as applied to said valve, substantially as de-
scribed.

8. A governor, consisting of centritfugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with said
valve for actuating the same, alongitudinall y-
movable sleeve actuated by said controlling
mechanism for adjusting said valve, means
operated by longitudinal movement of the lat-

70
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ter sleeve for rotating said sleeves relatively

to each other, and means operated by such
rotation for adjusting said valve and for mul-
tiplying the effect of such rotation as applied
to sald valve, substantially as described.

9. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with said
valve foractuating the same, a longitudinally-
movable sleeve actuated by said controlling
mechanism for adjusting sald valve, means

125

atively to the other and means operated by | operated by longitudinal movement of the lat-
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ter sleeve for rotating the same, and means
operated by such rotation for adjusting said
valve and for multiplying the effect thereot
as applied to said valve, substantially as de-
scribed. .

10. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with sald
valve for actuating the same, a longitudinally-
movable sleeve actuated by said controlling
mechanism for adjusting said valve, an In-
clined slot in said rotary sleeve, a key carried
by said longitudinally-movable sleeve and en-
oaging said slot, means operated by the move-
ment of said key in said slot for adjusting
said valve, and means for multiplying the et-

 fect thereof as applied to said valve, substan-
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tially as described.

11. A governor,consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with said
valve for actuating the same, said sleeve hav-
ing a longitudinally-extending slot, a sleeve
arranced adjacent to sald first - mentioned
sleeve and having an inclined slot, a longitu-
dinally-movable sleeve arranged adjacent to
said sleeves and having a key fitting in said
slots, and means actuated by said controlling
mechanism for moving sald longitudinally-
movable sleeve longitudinally, substantially
as described.

12. A governor,consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with said
valve for actuating the same, said sleeve hav-
ing a longitudinally-extending slot, a sleeve
arranged adjacent to said first- mentioned
sleeve and having an inclined slot, a longitu-

“dinally-movable sleeve arranged adjacent to

said sleeves and having a key fitting in said
slots, meansactuated by said controlling mech-
anism for movingsaid longitudinally-movable
sleeve longitudinally, and means for driving
said inclined slotted sleeve from the engine,
substantially as described. |

18. A governor,consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve connected with said
valve for actuating the same, said sleeve hav-
ing a longitudinally-extending slot, a sleeve
arranged adjacent to said

T

rst - mentioned
sleeve and having an inclined slot, a longitu-
dinally-movable sleeve arranged adjacent to
said sleeves and having a key fitting in said
slots, means actuated by said controlling mech-
anism for moving said longitudinally-movable
sleeve longitudinally, means for driving said
inclined slotted sleeve from the engine, and
means for multiplying the effect of the rota-
tion of said first-mentioned sleeve upon the
covernor-valve, substantially as described.
14. A governor,consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve having a longitudinal

o

rotary and longitudinally-movable sleeve hav-

ing a key fitting in said slots, means for driv- .

ing said inclined slotted sleeve from the en-
oine, and means operated by said controlling
mechanism for moving said longitudinally-
movable sleeve longitudinally, substantially
as described. |

15. A governor,consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary sleeve having a longitudinal
slot, a rotary sleeve having an inclined slot,
a rotary and longitudinally-movable sleeve
having a key fitted in said slots, means for
driving said inclined slotted sleeve from the
engine, means operated by said controlling

‘mechanism for moving said longitudinally-

movable sleeve longitudinally, and means for
multiplying the effect of the rotation of sald
first - mentioned sleeve upon the governor-
valve, substantially as described.

16. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, means for actuating said valve, means
actuated by said controlling mechanism for
adjusting said valve, and means operated by
said valve-actuating mechanism for multiply-
ing the adjusting effect of said controlling
mechanism in transmission to said valve, sub-
stantially as described.

17. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, means for actuating said valve, a lon-
oitudinally-movable member actuated by said
controlline mechanism, means operated by
longitudinal movement of said member for
adjusting said valve, and means operated by
said valve-actuating mechanism for multiply-
ing the adjusting effect of said controlling
mechanism in transmission to said valve, sub-
stantially as desecribed. _

18. A governor, consisting of centrifugally-
operated controlling mechanism, a governor-
valve, a rotary member connected with said
valve for actuating the same, a longitudinally-
movable member actuated by said controlling
mechanism for adjusting said valve, and means
operated by said rotary valve-actuating mem-
ber for multiplying the adjusting effect of said
longitudinally-movable member in transmis-
sion to said valve, substantially as described.

19. A governor, consisting of a governor-
valve. means for actuating said valve, a rotat-
ing member, means for driving said member
at a slower speed than that of the engine, and
centrifugally-operated mechanism codperat-
ing with said rotating member for adjusting
said valve, substantially as described.

20. A governor, consisting of a governor-

valve, means for actuating said valve, a rotat-
ing member, means for driving said member
' at a slower speed than that of the engine, mul-

tiplying mechanism adapted to be actuated by

' said rotating member for adjusting said valve,

| slot, a rotary sleeve having an inclined slot, a 95
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and centrifugally-operated controlling mech- | mechanism, a governor-valve, means actuated
anism therefor, substantially as. described. by said controlling mechanism for ad justing

21. A governor, consisting of a governor- | said valve, and means for multiplying the ad-
valve, arotating sleeve, means for driving said | justing effect of said controlling mechanism

5 sleeve from the engine and at a slower speed, | in transmission to said valve, substantially as 15
multiplying mechanism adapted to be actu- described.

ated by said sleeve for adjusting said valve, FRANK I. JOYCE.
and centrifugally-operated controlling mech- Witnesses:
anism therefor, substantially as described. JOSEPH D. CHAMBERLAIN,

fo  22. A governor, consisting of controlling (GRACE (FIBES.
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