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the accumulator. is:supplied to a governor port B
¢ . and-continuously therebeyond:to one face F of &
double acting hydraulic servo-motor power piston
G..:'The port B is'controlled by a lower land por-
tion: of -a:-pilot:valve: plunger H.which, if moved
. downwardly. from" the: normal- position. in.which
‘shown, opens:-the port.E to a-duct I leading to the
whereas the same is shown in: d”‘ a11 in tHe'patent = <upposite:(effectively larger) -face J. of the power
; apphcatlon .+ ‘piston; causing upward movement -of the piston.
“Under certam condmon serious: damage ‘can 10 ‘Upward movement of the pilot valve plunger from
‘be done to' pmne movers by’ attemptmg repeatedly Aitssnormal: position: causes; an upperJland portion
to increase powe input theretoat’ 166 high & rate. . -:itheredf to-open the duct.T at a port K, dumping
Dlesel engines “if* operated at nearly maximum -7 pressure:fluid from: below the power piston .into
capa.c1ty loadmg can ‘be* 1nJured by injecting too the sump and causing: the piston. to-descend by
“‘mueh fuel dunng acceleratmn under 16ad or'when ‘15 reascrof-the constant pre"sure main alned at the
cold.’ The' present invention‘i is’ ‘concerned mainly - piston-face F:
with an’ arrangement tor ‘preventingioperation of ! " The:pilot valve plunger H: 1s mov"d verncally
a’ speed regulating servo-motor of the governor in incpposite directicns-as a result of the difference
power-input-increasing direction-at’ rates: which = ~between centrifugal force .on. a set-of fly-balls L
could ‘enidarnger stich an’engine, while heysrthe- 20 rotated by the:prime mover-and opposing force
less enablxng acceleration-of “such’ enigine from -exerted by an:. adjustable speeder spring. M, so
210 Tuel to idling fuel’at & fate insuring positive ' -that an increase -in:speed-om: part:of the. prime
erning: and such a rate as ‘will keep:the’engine moved raises ‘the pilot: valve: plunger and. a de-
! [ : ‘ crease inspeed:-lowers said-plunger.:: Regulation
-of speed by the servo-motor: incident to: change in
izload:is initiated: by such movement of the pilot
! _ livalve plunger H:
“ modjfying“the i oft gpeFation*of 4 regulati Power input: to the govemed prime mover is
. power piston or servo motor of a gove F during -7 irincreased by:raising/the:power piston: G.:(and de-
S Tiiadj ¢reased:by-lowering:the: piston)-as indicated on
the:drawing. zThus; in governing; for example, a
Didsél engine, increase:insload-causes. decreased
centrifugal force: on the:fly-balls:and.lowering: of
7 thepilot'valve:plunger, thus initiating an-increase
5 in tHeratesof supply:of fuel-to the-engine; and
"deciease:inload causes-ralsing .of the pilot valve
plungér -and: consequent decrease in;ithe.rate of
supply:ot:fueli: g
‘Ani arrangement;~such as thus far desrrlbed
reguiresistabilization:in order: to; prevent: vacilla-
on peed: orl hunting .consequent upon: load
changeand: subséquent:speedzcorrecting opera-
tion of the governor. The:stabilizing mechanism
ineludeszar hydraulic compensation ‘system sup-
fedswith fivid Trom:the sump and.actuating and
ceiVing compensa.tlon pistons of »said: system

" sion “of "my apphcatlon Serial No 3 &
*June 2; 1941, The governor’ ‘mechanism génerals
1y is shown herein more ‘or less schen

1l tiont-and Fxg 12 ds:a7sectional d
indxcated ats 2—-2 on Fxg adaei}

porary overregula oI the nme move‘r‘ there-

The! ctﬁ'atin‘"gs. compens tion:piston: N-works in
“4runk’ portionsofithespower: piston: G and dis-

laces! ydrauhc fluidiin:aduct: O leadmg to the
1 g ompensatin pxstonP shdablyamount-




2

ed in a cylindrical extension of the outer pilot
valve element, whenever the power piston G
starts to perform a regulating operation in either
direction. The motion of the receiving compen-
sation piston P is always opposite the regulation-
initiating movement of the pilot valve plunger H,
and places temporary primary yielding compen-
sating restraint on -each movement of said valve
plunger through the intermediary of a coil spring
_Q connecting the compensating piston P and
“valve plunger H. The primary compensating
force is removed, after regulation is effected, by
relieving the positive or negative pressure in the
duet O through an adjustable secondary compen-
sation leak-off needle valve R communicating the
duct O with the sump.

b

As fully explained in my Patent 2,219,229, the -

fly-balls cause continuous rotation of the pilot
valve plunger in its coacting fixed valve sleeve
tarough contact of the ball-arm fingers with a
dise portion 7 of the plunger; and the spring Q is
so connected with the plunger and receiving com-
pensation piston P that the piston is likewise
rotated in its fixed cylinder.
possibility of binding of either the valve plunger
or said piston due to foreign matter in the hy-
draulic fluid and assures that the pilot valve is
free from friction and therefore free to respond fo
very slight cha.nges in speed. The spring also
allows relative axial movement between the parts
connected thereby so that the valve is always free
to respond promptly to any change in centrifugal
force acting on the fly-balls.

In operation, when the engine load is increased
the resultant decrease in speed causes relative in-
ward movement of the fly-balls; lowering of the
pilot valve plunger; opening of the port E; admis-
sion of hydraulic fluid through duct I to the lower
side of the power piston G, and increase of fuel
to the engine. The upward movement of the pis-
ton G pumps fluid through duct O; raising the
receiving compensation piston P; compressing the
spring Q and exerting an upward slight force on
the pilot valve plunger sufficient to offset the tem-
porary overbalance of speeder spring force rela-
tive to the centrifugal force on the fly-balls, thus
closing the port' E. The port E is ordinarily
closed sufficiently quickly to prevent overtravel
of the power piston in the speed correcting’ direc-
tion; and, as the engine returns to normal speed,
the compression force of the spring Q is dissi-
rated by reason of leakage of fluid from the duct
O into the sump through the secondary compen-
sation leak-off aperture of the needle valve R.

The mechanism operates the same as described
ehove for a decrease in load except that all the
movements are reversed, the compensating spring
Q being placed in teusion by suction action of the
compensation fluid system, and hydraulic fluid
being finally drawn from the sump into the duct
O through the aperture of the needle valve R to
relieve said tension.

Speed adjusting ‘or changing means is repre-,

sented by the speeder plug V at the upper end of
the speeder spring M. Additional speed chang-
ing means would, of course, be provided, for ex-
ample as In my application Serial No, 396,338 of
which this application is a division, or in other
ways as well known in the art.

" 'The device | in cooperation with a self closing
valve 2 shown at the upper right in Fig. 1 (I being
detailed in Fig. 2) may be called a “servo-check”
in that the cooperating elements prevent too
rapid operation of the power piston G of the
speed regulating servo-motor in the power-input-
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increasing direction during a critical range of
operation of the governed engine.: The servo-
check, however, allows the power piston to move
rapidly in said: direction an adjustable distance
and. then demps or checks the remaining travel
in that direction. There is-no damping in the
power-input-decreasing direction, wherefore de-
celeration and shut-down can always be accom-
plished quickly.

The servo-check comprises, in part, a body 3
having a cavity or chamber 4 which is in constant
free communication with a space T of the servo-
motor cylinder above the trunk portion of the
power piston. The body 3 may be rigidly at-
tached to the servo-motor block U as by screws §
(one shown) so that the cavity 4 is fully closed
from below except at the constant: communica-
tion passage 6. The space T is kept full of hy-
draulic fluid from the sump through the valve 2
(gravity opened, upwardly closing ball type check
valve, as shown) and the main exit for fluid from
said space T is through the passage 6. The valve
aperture of the valve 2 in the lowered position of
the ball is sufficiently large so as to place no re-
straint on movement of the power piston, as dur-
ing. speed decreasing or shut-down movement
thereof in respect to the engine.

Inside the body 3, at the left Fig. 2, is a rela-
tively large vertical bore T in open communica-
tion with the chamber 4 at the lower end of said
bore. The upper end of the bore has air vents 8.
A cup shaped plunger 8 slidably seals the bore T
so as to block the exit of hydraulic fluid through
the bore from the chamber 4, the plunger being
biased downwardly by a light coil spring 10 re-
acting upwardly against an upper wall-i1{ of the

" body.. An -abutment screw. 42 threaded in said
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wall i is arranged adjustably to limit upward
movement of the plunger by engagement there-
with as will be obvious. Communicating with
the chamber 4 is a restricted outlet orifice 13 to
the sump for hydraulic fluid from the space T
above. the servo-motor piston. The outlet orifice
may be adjustable by reason of a needle valve
pin 4 aligned with the orifice and threaded into
the body 3 at 15. Fluid escapes from the body
past the needle valve at a suitable relatively en-
larged lateral passage 16 in the body 3 beside the

reduced tapered lower end of the needle valve pin.,

In operation, as the servo-motor moves from
its -lowered (shut down) position, fluid is forced

. through the duct 8 by raising the plunger 9 from
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the position shown into a raised position in which
the plunger-abuts the screw (2, The screw is
sef, for example, 50 as to abut the plunger when
the throttle moves suddenly from zero throttle
to substantially idling throttle  position, and
thereupon further upward motion of the servo-
motor piston is retarded in accordance with the
amount of restriction set by the needle valve 4.
Thus even though the operator habitually moves
the speeder mechanism rapidly from low to high
speed setting the engine will always accelerate
at an adjusted rate appropriate to long life on
part of the engine. The check valve 2 allows
unrestricted rate of throttle closure or fuel re-
duction.

During ordinary governor operation, because it
takes & sudden upward surge of hydraulic fluid
through the check valve 2 in order to close said
valve, the servo-check mechanism does not oper-
ate unless the rate of increase of fuel exceeds
predetermined limits. Such limits may be varied
by increasing or decreasing (e. g.) the weight of
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the ball in the check valve 2 or changing the char-"
acter of the outlet passages around the ball,
to T claims” .
1. In a governor for prime movers, means op-
erable to regulate power input to the prime mov-
“er, speed respohsive means arranged to: control
the operation of the regulating means, speed
changing means operatively associated with the
speed responsive means and operable to acceler-
ate and decelerate the prime mover through the
agency of the regulating means, and means op-
eratively connected to the regulating means'in
a ‘manner- progressively to retard the rate of op-
eration thereof in a speed increasing direction
Jirrespective of the rate of accelerating operation
of the speed changing means beyond a prede-
termined. value. / '

2. The combination according to claim 1 where-
in the rate retarding means becomes operative
only after a predetermined unretarded movement
of the regulating means in speed increasing di-
rection. .

3. In a governor for prime movers, hydrauli-
cally ‘acting means operable to regulate ‘power
input to the prime mover, speed responsive means
arranged to control the operation of the regu-
lating means, speed changing means operatively

:“associated with the speed responsive means and .
operable to accelerate and decelerate the prime
mover . through the -agency of the regulating
means, and ﬁuid-oberated» braking means opera-
tively connected to. the regulating means in a
manner to cause relatively slow operation there-
of during part of the movement thereof in'a
speed increasing direction consequent upon oper-
ation of the speed changing means in accelerat-
ing direction at an undesired high rate.

4. Tn & governor for prime movers, a hydrauli-
cally operated servo-motor cylinder having a pis-
ton therein operable to regulate power input to

- the prime mover, speed responsive means and

speed changing means arranged to control the
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5 and away from the movable means.

3
operation of the servo-motor, means forming a
displacement chamber communicating . with: the
cylirider, the volume of which chamber is dimin-
ished as the pi§ton moves to increase speed, &
relatively restricted fluid outlet for the chamber,
movable means forming a yieldably expansible
space with said chamber, and abutment means
operable on the last named means to limit ex-
pansion of 'said space whereby the restricted out-

let becomes operative to restrain movement of

the servo-motor piston only after the abutment
means becomes effective. ‘ .

5. The combination according to claim 4,
wherein the abutment means is adjustable toward

6. The combination -according to claim 4
wherein the restricted fluid outlet is adjustable
in size whereby to vary the rate of fuel increas-
ing movement of the piston. ¢ ' e

7. The combination according to claim 4
wherein the displacement chamber has a sub-
stantially unrestricted inlet so srranged that the
regulator -can move unrestrictedly in a direction
to decrease power input to the prime mover.

8. In & governor for prime mMOVers, & hydrau-
lically operated servo-motor operable to regulate
power input to the prime mover, speed responsive
means and speed changing means arranged to
control the operation of the servo-motor, means
forming a displacement chamber which is con-
tracted and expanded as the servo-motor moves
to increase and decrease -power input respec-
tively, a relatively restricted fluid outlet for the .
chamber, a cylinder communicsting with said
chamber, a displaceable element slidably sealing
the cylinder, and abutment means-arranged to

engage and limit movement of said element in. -

said cylinder, whereby the restricted outlet be-

comes operative to restrain movement  of the

serve-motor only after the displaceable element

has moved into contact with the abutment means.
\ ' ALBERT KALIN.
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