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UNITED STATES

2,200,459

PATENT OFFICE

2,200,459
GOVERNOR
Alden P. Thomas, Canton, Ohio, assignor to The

Timken Roller Bearing Company,

Canton,

Ohio, a corporation of Ohio

Original application August 16, 1937, Serial No.
159,315, now Patent No. 2,153,125, dated April

4, 1939.

Divided and this application Novem-

ber 2, 1938, Serial No. 238,294

14 Claims.

This application is a division of my copending
application Serial No. 159,315, filed August 16,
1937.

This invention relates princlpally to speed\

regulating devices for internal combustion en-
gines and more particularly to governors for
automatically controlling the output of fuel
pumps for such engines. One of the objects of
the present invention is to provide a completely
enclosed, self-contained compact device of simple
and economical construction which will automat-
ically control the speed of the engine at both
idling and high speeds in all .throttle positions.
Another object is to enable the fuel supply to be
cut off in any position of the throttle or governor.
Other objects are to provide for adjusting the
idling and high speeds of the engine and the
maximum quantity of fuel delivered by the pump
and to enable such adjustments to be made out-
side the governor housing. Other objects are
to enable the fuel pump to operate at full pump-

_ing capacity when starting the engine and to

prevent the operator from overloading the engine
with too much fuel when running. The inven-
tion consists in the governor and in the con-
struction, combinations and arrangements of
parts hereinafter described and claimed.

In the accompanying drawings, which form
part of this specification and wherein like sym-
bols refer to like parts wherever they occur,

Fig. 1 is a plan view of a speed governor em-
bodying my invention, the governor being shown
associated with the cam shaft and control rod
of the fuel pump for an internal combustion
engine,

Fig. 2 is an elevation of the engine opposing
end of said governor,

Fig. 3 is an elevation of one side of the governor,

Fig. 4 is an elevation of the other side of said
governor, )

Fig. 5 is a vertical longitudinal section on the
line 5—5 in Fig. 2,

Fig. 6 is a similar section on the line 6-—6 in
Fig. 2,

Fig. 7 is a vertical transverse section on the
line 1—17 in Fig. 3,

Fig. 8 is-a vertical central longitudinal sectlon
through the lower portion of the governor,

Fig. 9 is a detail view, partly in section, show-
ing the positions assumed by the centrifugal
weights and the sleeve actuated thereby at high
speed,

Fig. 10 is a plan view of the governor actuated
yoke lever, .

(CL 264—3)

Fig. 11 is a part sectional and part side eleva-
tional view of said yoke lever,

Fig. 12 is an end view of said lever and the stop
device associated therewith,

Fig. 13 is a side view of the helical driving gear
of said governor; and -

PFigs. 14 and 15 are side and end views, respec-
tively of the control rod actuating lever.

The centrifugal speed regulating device or
governor shown in the accompanying drawings
comprises a housing A having a top opening,
which is closed by a removable cover 1, and axially
alined openings 2 and 3 in its respective end
walls, through which a drive shaft B extends.
As shown in the drawings, said drive shaft com-
prises a section 4 adapted to be driven by and
in unison with a compression-ignition internal
combustion engine (not shown), and a section 5
that has one or more cams 6 thereon for actuat-
ing the pistons of a suitable fuel pump (not
shown), which is provided with a horizontally
reciprocable control rod 7 for varying the quan-
tity of fuel supplied by said pump to the working
cylinders of said engine. As shown in the draw-
ings the control rod T extends into the governor
housing through an opening 8 provided therefor
in the pump opposing end wall of said housing.

The section & of the main drive shaft B is
journaled in a suitable antifriction bearing 9
located in the opening 2 in the engine opposing
end wall of the governor housing A; and the sec-
tion 5, which forms the cam shaft of the fuel
pump, extends through .the opening 3 in the
pump opposing end wall of said housing and has
a reduced end portion that is threaded into the
adjacent end of the shaft section 4. Mounted
on the adjacent ends of the drive shaft sections
&4 and 5 is a helical gear 18, which is pinned to
the shaft section 4 and is keyed to the shait sec-
tion 8. The helical gear I8 drives a helical gear
§1 formed on a vertical shaft 12 located in the
pump housing at one side of the helical gear 10.
The lower end of the shaft 12 is supported in a
suitable antifriction bearing 3 supported in a
seat 14 provided therefor in the lower portion of
the governor housing.

- 'The governor housing is provided at 1ts upper
end with an opening which is closed by a threaded
cap 15. The upper end of the vertical shaft 12
is provided with a roller bearing comprising an
outer bearing member 16 seated in the cap 15,
ah inner bearing member {7 sleeved on said shaft
and adjustable endwise thereof by means of
nuts 18 threaded on the upper end thereof, and
bearing rollers {9 interposed between said bear-
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ing members. Sleeved on the vertical shaft 12
between upper and lower spring seat members
20 and 21, respectively, are one or more compres-
sion springs 22, hereinafter referred to as high
speed springs. The lower spring seat 2! seats
on an annular shoulder 23 provided therefor
on the upright shaft 12; and the upper spring
seat 20 is pressed upwardly by said springs against
the lower end of the inner bearing member 7
of the upper bearing for said shaft and thus
serves to press said inner bearing member against
the lowermost of the two spring adjusting nuts
{8 on the upper end of said shaft.

A thrust sleeve 24 is slidably mounted on the
vertical shaft 12 and is adapted to be slid up-
wardly on said shaft into abutting relation with
the lower spring seat 21 and against the pres-
sure of the high speed springs 22 by means of a
pair of weighted centrifugal levers 25 that are
pivotally supported one on each side of said
shaft on horizontal pivots 26 carried by pairs of
ears or lugs 27a on the upper end of a spider 27
that is pinned to said shaft just above the helical
gear {1 thereon. Each of these centrifugal levers
is provided at the end remote from its weighted
end with a finger 28, which is adapted to abut
against the lower end of the thrust sleeve 24 and
slide it upwardly on the shaft 12, and a finger 29,
which is adapted to abut against the spider 21
and limit the outward swinging movement of
said weighted end of said lever. Mounted on the
upper end of the thrust sleeve against movement
axially thereof is a suitable ball thrust bearing 30.

Journaled on a horizontal shaft $1 that ex-
tends from side wall to side wall of the governor
housing A, at one side of the vertical shaft (2,
is a lever 32 having one arm in the form of a

yoke 32a that straddles the vertically slidable-

thrust sleeve 24 and thrust bearing 30 and is
provided with horizontal pins 33 that overhang
and cooperate with the upper surface of said
bearing. The other or depending arm 34 of the
yoke lever 32 extends downwardly in the housing

and is pivotally connected, as at 35, at its free

lower end with one end of a link 36, whose op-
posite end is pivotally connected, as at 31, to an
upright lever 38 intermediate between the ends
thereof.

The upper end of the upright lever 38 is pro-
vided with a downwardly opening notch 39 that
straddles the adjacent end of the pump control
rod 1, which has a lateral abutment member or
pin 40 thereon that projects on opposite sides
thereof with its ends fitting within downwardly
opening notches 41 formed in the opposite side
walls of the main control rod receiving notch 39.
The lower end of the upright lever 38 fits between
and is pivotally connected, as at 42, to the outer
ends of & pair of ears or lugs 43 that project ra-
dially from a horizontal shaft 44, which extends
transversely of the governor housing with its
ends journaled in suitable bearings 48 provided
therefor in the side walls of said housing.

One end of the horizontal shaft 44 extends
outside of the governor housing A and has. a
manuslly operable control arm 46 fixed thereto.
The cooperating portions of the shaft and arm
are provided with interfitting ribs and grooves

. 41, whereby said arm may be angularly adjusted
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75

on said shaft. The hub portion of said arm is
split and provided with a clamping screw 48 for
locking said arm in the desired position of its
angular adjustment. The swinging movement
of the manual control arm 46 is limited in one
direction to limit the maximum feed of the pump

‘atively weak idling speed spring 51;

2,200,459

by an adjustable stop screw 49 and in the oppo-
site direction to control the minimum fuel feed
by a similar adjustable stop screw 50. These
stops limit the operator’s control over the output
of the fuel pump. -

‘The pins 33 on the yoke 32a of the lever 32
are held down on the thrust bearing 30 on the
vertical shaft 12 by means of a helical compres-
sion spring 5i (hereinafter referred to as the
idling speed spring). This spring is supported at
its lower end on a lug or arm 52 that projects
from the hub of the yoke lever 32; and the up-
per end of said spring bears against the lower
end of a screw 53 that is threaded vertically
through the cover | of the governor housing.

An adjustable stop device is provided for lim-
iting the feed movement of the control rod 7 of
the pump. Said device comprises a hook 58
pivoted, as at 59, to the lower arm of a lever 58
that is pivotally supported on a horizontal shaft
57 mounted in the governor housing just above
the pump control rod 1. - This stop hook is held
in the path of the pin 40 on the control rod 1 by
means of a coil tension spring 54a and thus limits
the feed movement of said rod. The lever 56
may be adjusted to shift the hook lengthwise of
said rod by means of an adjusting screw 58
that is threaded vertically through the housing
cover | with its lower end in abutting relation to
the free upper end of the upper arm of the hook
supporting lever 56. A coil compression spring 59
is mounted in the side wall of the governor hous-
ing adjacent to the hook supporting lever 56 and
serves to hold the upper arm thereof against the
lower end of the adjusting screw 58. One branch
of the yoke 32a of the yoke lever 32 is extended
to form a finger 32b adapted, when the governor
is not operating, to press down on a lug 60 on the
stop hook 54 so as to swing the same clear of
the control rod pin 40 and thus permit said rod
to be moved beyond the maximum feed position
established by said hook when it is in engage-
ment with said control rod pin. The mechanism

‘for shifting the control rod 7 in a direction that

will completely shut off the supply of fuel to the
engine and thus stop the operation thereof com-
prises a stop hook 61 that is fixed to the hori-
zontal shaft 5T and is adapted to be swung into
engagement with the upright lever 38 when said
shaft is manually rotated by means of an arm
62 fixed thereto outside of the governor housing.
The stop arm 62 is normally held in inoperative
position by means of a tension spring 63 having
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one end anchored to the governor housing and

the other end secured to said arm.

The operation of the hereinbefore described
speed governor is as follows:

When the manually operable control or throt-
tle arm 46 is set for idling speed, as shown in
Fig. 3, such speed is insufficient to swing the
centrifugal levers 25 out far enough to lift said
sleeve into engagement with the lower seat 21
for the relatively strong high speed springs 22 and
a uniform idling speed is maintained by the rel-
and when
said control or throttle arm is set for high speed,
the greater centrifugal force is sufficient to swing
the centrifugal levers out far enough to raise
the thrust sleeve high enough to compress the
high speed springs 22 and thus bring them into
operation to maintain a uniform high speed.
During both idling and ‘high speeds the idling
speed spring 51 operates to hold the yoke pins 33
of the yoke lever 31 down on the thrust bearing
30 and the governor action is transmitted be-
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tween the thrust sleeve 24 and the pump con-
trol rod through the yoke lever 3, link 36 and
upright lever 38. During the governor operation,
the upright lever 38 swings on the pivot 42 carried
by the manually rotatable control shaft 44 and
operates to shift the pump control rod in a di-

- rection that will reduce the fuel supply when the

speed of the engine increases and to shift said
rod in the opposite direction and increase the fuel
supply when the speed of the engine decreases.
However, when the pump control rod is manu-
ally set or operated by manipulating the control
arm 48, the ypright lever 38 swings about its piv-
otal connection 37 with the link 36.

The idling spring 51 is adjusted by means of
the screw 53; and the high speed spring 22 is

‘adjusted by means of the bearing retaining nuts

i8 on the upper end of the vertical shaft (2.
This vertical shaft, together with the parts
mounted thereon, may be inserted in and re-
moved from the governor housing A through the
opening closed by the cover {. The high speed
springs 22 rotate with the vertical supporting

shaft 12 therefor and thus do not transmit any"

load to the ball thrust bearing 30, which takes
only the relatively light load imparted thereto
by the idling speed spring 5i.

The external control or throttle arm 46 is
capable of manual operation independently of
the governor mechanism either when manual op-.
eration is desired or when it is desired to
set the governor at idling speed or high speed
or any speed intermediate therebetween.

The adjustable stop hock 54 limits the maxi-
mum fuel supply for a given speed setting of
the throttle or control arm 46 and thus prevents
the operator from overloading the engine with
too much fuel and thus causing it to smoke. The
adjusting screw 58 In the cover ! of the gover-
nor housing allows the stop hook 54 to be set
in any desired position to limit the maximum
quantity of fuel supply. . As the maximum travel
of the pump control rod during the operation
of the engine does not provide a quantity of fuel
sufficient for starting the engine, the stop hook
54 is adapted to automatically drop clear of the
pump control rod whenever the engine is stopped.
This automatic release of the stop hook 54 is
brought about by the pressure of the finger por-
tion or extension 32a¢ of one of the branches of
the yoke 32 of the yoke lever 31 on the lug 60
of said stop hook when the governor is not op:
erating and the thrust sleeve 2§ is in its lower-
most position. Thus, a greater quantity of fuel
may be supplied to the engine during starting
than when the engine is Tunning. ‘When the en-
gine starts, the centrifugal levers 25 Ilift the
finger 32, thereby permitting the stop hook 54 to
again swing into operative position in the path
of the pin 40 on the control rod 1. This arrange-
ment permits the quantity of fuel to be increased
when starting the engine; and it also prevents
the operator from overloading the engine and
causing it to smoke while running.

‘The operator may stop the engine regardless
of the position of the throttle arm 46 or the op-
eration of the governor mechanism, by moving
the stop arm 62 against the tension of the spring
63 to swing the stop hook 61 into engagement
with the upright lever 38 and thus shift the
pump control rod in a direction that will com-
pletely shut off the fuel supply to the engine.
This stop hook 61 is normally held in inopera-
tive position by the tension spring 63.

The governor is a completely enclosed, self-

3

contained, fully automatic unit. All forces due
to the action of the centrifugal levers at all
speeds are taken in tension by the vertical shaft
12 and in compression by the thrust sleeve 24,
thereby decreasing the loads on and prolonging
the life of the bearings for said shaft. The heli-

“cal drive gearing provides for quiet operation of

the governor; and all adjustments may be quickly
and easily made from conveniently located points
located externally of the governor housing. The
adjustable stops 48 and 50 for the throttle arm
46 limit the operator to predetermine 1dhng and
high speeds.

What I claim is:

1. A speed governor for internal combustion
engines including a movable fuel speed control
member and a shaft driven by said engine, said
governor comprising a thrust sleeve slidably
mounted on said shaft and adapted' to be slid
longitudinally thereof in response to the speed
thereof, a lever having one arm disposed in abut-
ting relation to said thrust sleeve, a spring as-
sociated with said lever for yieldably resisting
the movement imparted thereto by said thrust

10
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sleeve, a second lever disposed alongside of said 25

other arm of said first mentioned lever and piv-
otally supported at one end and connected at its
other end to said fuel feed control member, and
a cross-link connecting said other arm of said
first mentioned lever with said second lever in-
termediate between the ends of the latter.

2. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising a thrust sleeve slidably
mounted on said shaft and adapted to be slid
longitudinally thereof in response to the speed
thereof, a lever having one arm disposed in abut-
ting relation to said thrust sleeve, a spring as-
sociated with said lever for yieldably resisting the
movement imparted thereto by said thrust sleeve,
a second lever disposed alongside of said other
arm of said first mentioned lever and pivotally
supported at one end, and connected at its other
end to said fuel feed control member, a cross-
link connecting said other arm of said first men-

tioned lever with said second lever intermediate

between the ends of the latter, and means for
shifting the supporting pivot for the end of said
second lever to cause the latter to swing about
its pivotal connection with said cross-link and
actuate said fuel feed control member.

3. A speed governor for internal combustion
engines including 'a movable fuel feed control
member and a shaft driven by said engine, said

governor comprising a thrust sleeve ' slidably

mounted on said shaft and adapted to be slid lon-
gitudinally thereof in response to the speed there-
of, a lever having one arm disposed in abutting
relation to said thrust sleeve, a spring associated
with said lever for yieldably resisting the move-
ment imparted thereto by said thrust sleeve, a
second spring mounted on said shaft for yieldably
resisting further movement of said thrust sleeve,
a second lever pivotally supported at one end and
connected at its other end to said fuel feed con-
trol member, a link connecting the other arm of
said first mentioned lever with said second lever
intermediate between the ends of the latter, man-
ually operable means for shifting the supporting
pivot for said second lever to cause the latter to
swing about its pivotal connection with said link
and move said fuel feed control member, and nor-
mally disengaged means cooperating with said
second lever between its points of connection with

70
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said link and said fuel feed control member for
swinging said second lever about its supporting
pivot in a direction that will shift the control
member to fuel cut-off position.

4. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising a thrust sleeve mounted
on said shaft and adapted to be shifted longitudi-
nally thereof in response to the speed thereof,
a high speed spring sleeved on said shaft and
adapted to be compressed by the pressure im-
parted thereto by said thrust sleeve, a lever hav-
ing one arm adapted to be actuated by the move-
ment of said sleeve in the direction of said high
speed spring, an idling speed spring operatively
engaging said lever for urging said arm in the di-
rection of said thrust sleeve, said last mentioned
spring being adapted to be compressed prior to
said high speed spring, a second lever disposed
alongside of said other arm of said first mentioned
lever and pivotally supported at one end and op-
eratively connected at its other end to said fuel
feed control member, a cross-link connecting said
other arm of said first mentioned lever with said
second lever intermediate between the ends of
the latter, and manually operable means for mov-
ing the supporting pivot for the end of said sec-
ond lever to cause it to pivot about its point of
connection with said cross-link.

5. A speed governor for internal combustion
engines including a movable fuel feed control
member and a horizontal shaft driven by said
engine, said governor comprising a housing hav-
ing an opening in the top thereof, a cover for said
opening, a vertical shaft in said housing, gear-
ing connecting said shafts, centrifugal levers piv-
otally supported on said vertical shaft for verti-
cal swinging movement towards and away there-

40 from, a thrust sleeve axially slidable but nonro-

45
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tatably mounted on said vertical shaft and adapt-
ed to be shifted vertically thereon when said cen-
trifugal levers swing outwardly due to centrifugal
force, a lever operatively connected to said fuel
feed control member and adapted to be actuated
by said thrust sleeve, an idling speed spring
adapted to yieldably resist the initial movement
of said thrust sleeve under the influence of said
centrifugal levers, and a high speed spring sleeved
on said vertical shaft and adapted to resist fur-
ther movement of said thrust sleeve, all insert-
able in and removable from said housing through
the opening in the top thereof.

6. A speed governor for internal combustlon
engines including a movable fuel feed control
member, means for limiting the maximum fuel
feed position of said control member and a shaft
driven by said engine, said governor comprising
centrifugal weights pivotally. supported on said
shaft for swinging movement towards and away
therefrom, a thrust sleeve mounted on said shaft
and adapted to be slid longitudinally thereof by
the outward movement of said centrifugal levers,
a lever having one arm disposed in abutting re-
lation to said thrust sleeve and adapted in the
inoperative position thereof to render ineffective
the limiting means for said control member, a
spring associated with said lever for yieldably
resisting the movement imparted thereto by said
thrust sleeve, a second lever pivotally supported
at one end and connected at its other end to said

fuel feed control member, and a link connecting

the other arm of said first mentioned lever with
sald second lever interinediate between the ends
of the latter.

2,200,459

7. A speed governor for internal combustion en-
gines including a movable fuel feed control mem-
ber and a shaft driven by said engine, said gov-
ernor comprising centrifugal weights pivotally

supported on said shaft for swinging movement

towards and away therefrom, a thrust sleeve slid-
ably mounted on said shaft and adapted to be
slid longitudinally thereof by the outward move-
ment of said centrifugal levers, 'a lever having

one arm disposed in abutting relation to said,

thrust sleeve, a relatively weak spring associated
with said lever for yieldably resisting the move-
ment imparted thereto by sald thrust sleeve at
the beginning of the sliding movement imparted

thereto by said centrifugal weights, a relatively

strong spring associated with said sleeve for yield-
ably resisting further sliding movement thereof,
a second lever disposed alongside of said other
arm of said first mentioned lever and pivotally
supported at one end and connected at its other
end'to said fuel feed control member, and a cross-
link connecting said other arm of said first men-
tioned lever with said second lever intermediate
between the ends of the latter.

8. A speed governor for internal combustion

" engines including a movable fuel feed control

member, means for limiting the maximum fuel
feed position of said control member and a shaft
driven by said engine, said governor comprising
centrifugal weights pivotally supported on sald
shaft for swinging movement towards and away

therefrom, a thrust sleeve slidably mounted on’

said shaft and adapted to be slid longitudinally
thereof by the outward movement of said cen-

trifugal levers, a lever having one arm operative-

ly engaging said thrust sleeve and adapted in the
inoperative position thereof to render ineffective
the limiting means for said control member, a

spring associated with said lever for yieldably

resisting the movement imparted thereto by said,

thrust sleeve, a second lever pivotally supported
at one end, and ‘connected at its other end to
said fuel feed control member, a link connecting
the other arm of said first mentioned lever with
said second lever intermediate between the ends
of the latter, and means for shifting the support-
ing pivot for said second lever to cause the latter
to swing about its pivotal connection with said
link and actuate said fuel feed control member.

9. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising centrifugal weights pivotal-
ly supported on said shaft for swinging move-
ment towards and away therefrom, a thrust sleeve
slidably mounted on said shaft and adapted to
be slid longitudinally thereof by the outward
movement of said centrifugal levers, a lever hav-
ing one arm operatively engaging said thrust
sleeve, a spring associated with said thrust sleeve
for yieldably resisting the movement imparted
thereto by said centrifugal weights, a second lever
disposed alongside of said other arm of said first
mentioned lever and pivotally supported at one
end and pivotally connected at its other end to
said fuel feed control member, and a cross-link
connecting said other arm of said first mentioned
lever with said second lever intermediate be-
tween the ends of the latter.

10. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising centrifugal weights pivotal-
ly supported on said shaft for swinging move-
ment towards and away therefrom, a thrust
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sleeve slidably mounted on said shaft and adapt-
ed to be slid longitudinally thereof by the out-
ward movemens of said centrifugal levers, a lever
having one arm operatively engaging said thrust
sleeve, a spring associated with said thrust sleeve
for yieldably resisting the movement imparted
thereto by said centrifugal weights, a second
lever disposed alongside of said other arm of
said first mentioned lever and pivotally support-
ed at one end and pivotally connected at its other
end to said fuel feed control member, a cross-
link connecting said other arm of said first men-
tioned lever with said second lever intermedi-
ate between the ends of the latter, and manually
operable means for shifting the supporting pivot
for said second lever to cause the latter to swing
about its pivotal connection with said cross-link
and move said fuel feed control member.

11. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising centrifugal weights pivotal-
1y supported on said shaft for swinging move-
ment towards and away therefrom, a thrust
sleeve slidably mounted on said shaft and adapt-
ed to be slid longitudinally thereof by the out-
ward movement of said centrifugal levers, a lever
having one arm operatively engaging said thrust
sleeve, a spring associated with said thrust sleeve
for yieldably resisting the movement imparted
thereto by said centrifugal weights, a second lever
pivotally supported at one end and pivotally con-
nected at its other end to said fuel feed control
member, a link connecting the other arm of said
first mentioned lever with said second lever in-
termediate between the ends of the latter, manu-

ally operable means for shifting the supporting

pivot for said second lever to cause the latter to
swing about its pivotal connection with said link
and move said fuel feed control member, stops
cooperating with said manually operable means
for limiting such movement of said control mem-
ber, and manually operable means cooperating
with said second lever for swinging the latter
about said supporting pivot in a direction that
will move said control member beyond the limit
established by one of said stops.

12. A speed governor for internal combustion
engines including a movable fuel feed control

member and a shaft driven by said engine, said -

governor comprising an upright shaft, centrifu-
gal levers pivotally mounted on said upright shaft
for swinging movement toward and away there-
from, a thrust sleeve mounted on said upright
shaft and adapted to be shifted upwardly there-
on by the outward movement of said centrifugal
levers, a thrust bearing mounted on said thrust
sleeve, a high speed spring sleeved on said up-
right shaft and adapted to be compressed by the
pressure imparted thereto by said thrust bearing,
a lever having one arm adapted to be actuated by
the movement of said thrust bearing in the direc-
tlon of said high speed spring, an idling speed

5

spring operatively engaging said lever for urging
said arm in the direction of said thrust bearing,
said last mentioned spring heing adapted to be
compressed prior to said high speed spring, a sec-
ond lever pivotally supported at one end and
adapted to be -operatively connected at its other
end-to said fuel feed control member, said first
mentioned lever having a second arm, a link con-
necting said second arm with said second lever
intermediate between the ends of the latter, and
manually operable means for moving the sup-
porting pivot of said second lever to cause it to
pivot about its point of connection with said link
and actuate said fuel feed control member.
13. A speed governor for internal combustion
engines including a movable fuel feed control
member and a shaft driven by said engine, said
governor comprising centrifugal weights pivotal-
ly supported on said shaft for swinging movement
towards and away therefrom, a thrust sleeve slid-
ably mounted on said shaft and adapted to be

10
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slid longitudinally thereof by the outward move- .

ment of said centrifugal levers, a thrust bearing
on said sleeve, a bent lever having a yoke arm
operatively engaging said thrust bearing, means
for yieldably resisting the movement imparted to
said thrust sleeve by said weights, a second lever
disposed alongside of the other arm of said bent
lever and pivotally supported at one end and
connected at its other end fo said fuel feed con-
trol member, a cross-link connecting said other

arm of said bent lever with said second lever in- .

termediate between the ends of the latter, and
manually operable means for shifting the sup-
porting pivot for said second lever.

14, A speed governor for an internal combus-

‘tion engine having a movable fuel feed control

member and a shaft driven by said engine, said
governor comprising a housing having an open-
ing in the top thereof, a cover for said opening,
a vertical shaft in said housing with its lower end
journaled therein and with its upper end jour-
naled in sald cover, said vertical shaft being
adapted to be driven by said engine driven shaft,
centrifugal levers pivotally supported on said ver-
tical shaft for vertical swinging movement
towards and away therefrom, a thrust sleeve ro-
tatable with said vertical shaft and slidable axial-
1y thereof by the action of said centrifugal levers,
a lever adapted to be connected to said fuel feed
control member and operatively engaging saild
thrust sleeve to be actuated thereby, an idling
speed spring adapted to yieldably resist the initial
movement of said thrust sleeve under the influ-
ence of said centrifugal levers, and a high speed
spring sleeved on said vertical shaft and adapted
to resist further movement of said thrust sleeve,
sald vertical shaft, levers, thrust sleeve and
springs being all insertable in and removable
from said housing through the opening in the top
thereof. ‘ . ‘
ALDEN P. THOMAS.
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