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1
This invention relates to governors for speed
control and similar adaptations. :
The underlying principles of governor con-
trol are adaptable to controlling and regulating
various conditions and the principles of the

(CL 121—43)
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' is attained as nearly ‘as possible by ‘a direct

present invention are not limited to any par- -

ticular field of governor adaptation. However,
the widest present field of use of governors is
probably in the control of the speed of internal
combustion engines and as a convenient way.of

10

setting forth the principles of the present inven- -

tion, reference will be had to such field by way of
example. For instance, in Diesel engine installa-
tions the governor mechanism is made responsive
to changes in the speed of the engine and in re-
sponse to such speed changes varies the fuel
setting of the engine fo correct for the speed
changes to thus maintain a constant speed or, at
least, a predetermined relationship between en-
gine load and speed. ‘

20

In conventional flyball governors, the cen- ~

trifugal flykalls are direct acting and nct only
indicate speed but also serve directly as g source
of mechanical energy to c¢hange engine fuel
setting. In such governors a corrective fuel

25

change requires a substantial speed change to

overcome friction in the wvarious parts. This
results in a tendency to “over-govern,” where-
upon the governor makes an adjustment by a
series of over-shooting oscillations in the fuel
setting change which gradually damp out at the
conclusion of the governing adjustment. This
undesirable phenomenon is known as “hunting”
and various expedients and auxiliary mechan-
isms have been availed of in an endeavor to re-
duce “hunting,” and its attendant objections and
undesirabilities. In some instances the “hunt-
ing” oscillations never damp out and “hunting”
is continuous.

In view of the undesirabilities of direct act-
ing centrifugal governors, particularly from the
standpoint of sensitivity, a considerable field of
development in hydraulic governors has evolved.
In the usual hydraulic governor, relatively small
flyballs are used merely to indicate spesd and
to move a small pilot valve in a hydraulic sys-
tem, the valve being arranged to release ex-
traneous hydraulic fluid pressure energy for
actually manipulating the fuel control system
and other governor adjuncts. The speed change
which produces a response in hydraulic governor
application can be very much less than in a di-
rect acting centrifugal governor. However, spe-
cial provision must still be made to eliminate or
minimize “hunting” and conventional hydraulic
governors employ complicated hydraulic and
mechanical systems to eflect. compensation, that
being the term generally given to the function
of. reducing “hunting” to a minimum, so that
& new fuel setiing due to governor adjustment
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movement from the old to the new setting with-
out objectionable oscillation.

The present invention has to-do with the sub-
stantial elimination of the complicated auxil-
iary mechanism ordinarily employed in - gov-
ernors generally to effect compensation. 'The
principles of the present invention are applicable
both to mechanical centrifugal governors where
the centrifugal force directly effects correction
and to hydraulic governors wherein a hydraulic
relay effects the ultimate correcting adjustment.
In its broadest aspect the present invention in-
volves a forced continuous phyiscal reciproca-
tion or osecillation of the member that is im-
mediately responsive to centrifugal action. Or,
even more broadly, the present novel result,
achieved by any suitable means to that end, is
that adjusting element which is controlled by the
governor moves to a new position of adjustment
by a series of small steps.

This oscillation is not primarily dependent on
the condition of the governor ‘and may be a
continuous oscillation of constant frequency oc-
curring at all times while the governor is in op-
eration. However, as a mere matter of prac-
tical expediency and since the oscillation serves
no useful purpose when the governor is not
effecting an adjustment, it is sufficient if means
be provided whereby the described oscillation is
continuously produced during all times when the
governor 'is ‘making: an adjustment incident to
a speed change of the prime mover or due to a
voluntary change in the speed setting thereof. -

In hydraulic governors this oscillation is pref-
erably applied directly to the pilot valve. When
the pilot valve is oscillated continuously, even
while no speed change is occurring or being cor-
rected for, the ports controlled by the pilot valve
are so arranged as not to be affected by pilot
valve oscillation when the engine is “on speed.”
This can be accomplished simply by providing sn
overlap as between the pilot valve and the ports
equal to the amplitude of oscillation of the valve.
However, as soon as a speed change occurs; the
neutral oscillating center of the pilot valve is
displaced and the pilot valve thus controls the
ports by a series of short impulses.. That is, the
ports are alternately opened and closed in rela-
tively rapid sequence and the degree of opening
becomes less and less as the speed approaches
normal, because the center of oscillation of the
pilot valve approaches its neutral position.

It has been found that this mode of con-
trolling the pilot valve of a hydraulic governor

reduces over-shooting to practically zero with-

out the necessity for any ancillary compensating
mechanism., =

Another particularly advantageous use of gov-
ernors of the kind disclosed in this application,
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is in controlling the pitch of variable pitch air-
craft propellers. In this field “the -governor of
the present invention is particularly desirable
because of its simplicity and because its auto-
compensation operation gives greater stability
than any other governor known ‘te the art.

It is to be understood that the broad principle
outlined in the foregoing is not restricted in its
application excepting as defined in the appended
claims. However, by way of example, the pres-
ent application sets forth a preferred embodi-
ment of the invention. In the embodiment illus-
trated in the accompanying drawing and ‘de-
scribed in detail in the following description,
means are provided whereby the pilot valve is
oscillated only when-it is displaced from.its nor-
mal neutral position. In-this embodiment it is
not necessary to provide an:overlap between the
pilot valve and. the ports controlled thereby, ex-
cepting :for -the -usual .overlap.of one thousandth
of an ineh or so provided merely for manufac-
turing tolerance.

Figure 1.of the drawing is a general schematic
view .of one-form of-the governor:of the present
invention.

Figure .2 is a‘cross-section :through the pilot
valve housing taken through one of the pilot valve
heads -and the shaft ports :controlled .thereby -of
another form.of the .governor .of: the present. in-
vention.

In the drawing the numeral {0 -designates.a
shaft .which is connectible with the -engine :or
other device.or:system:to be.governed. The pur-
pose and effect of the governor system is {0 main-
tain a constant velocity of the .shaft 18 .despite
changes.in-load, in the case of an engine, .or-of
other conditions tending to .vary the wvelocity .of
the shaft 10. .In:the alternative .the .governor
serves to maintain a constant degree of .speed
droop, that.is, a predetermined lessening of veloc-
ity with increases in-load.

The systemof the;present invention:is readily
adjusted to .varying: degrees of speed -droop, as
ocecasion :may require, including -adjustment to
zero .speed -droop, in which .case -the -velocity .is
maintained constant regardless of.the load, with-
in -predetermined -maximum load limits. -Speed
droop -and the -ability -to accurately .regulate .it
are -principally - desirable when .multiple prime
movers are operating -in -parallel .against a com-
mon load and it is desired that the load be uni-
formly distributed over the. several prime movers.

Adjustment of the -engine or other .device or
system being governed:is accomplished by -rofat-
ing a-shaft designated:4{ in the drawing.-and in
the -case of an‘engine the shaft {1 may-be con-
nected with the throttle valve -or other. fuel:con-
trol means,-as-by means of anarm 12. In:engine
governor operation the load.on-the engine ds re-
flected in-the angular setting of shaft. ii.

“The fiy-weight hiead mnd the hydrodynamic
fiuid system which ecooperates therewith isshown
at the rightin the drawing and comprises a shaft
or:sleeve {3 .rotatable in:a support 14 -and having
a resilient driving connection 15 with the shaft
19 which is-driven by the-engine being governed.
While the. resilient-driving connection- {5 is con-
ventionally -used in this art, it.may actually be
.omitted.in the governor arrangement.of:-the pres-
ent.invention, which. is found. fo.eliminate hunt-
ing under even the worst conditions encountered
in operation. The shaft 13 is axially bored to
receive a. pilot valve (6 which has enlarged
axially.spaced valve heads 17 and {8 andisformed
:at its upper end with an enlargement 19 for-co--

10

15

20

25

30

35

40

45

50

55

60

65

76

operating to support a plurality of fiy-weights 24,
The fly-weights 20 are carried by arms 2§ which
have a common pivot 22 at the outside of shaft
43. The arms 21 are pivotally engaged by links
23 which are also pivotally connected to the
enlargenrent 19 of .vilot valve 18 as at 24,

‘From -the foregoing it will be clear that any
tendency .of centrifugal force to move the fiy-
weights outwardly, upon increase in speed of
the shafts 18 and I3, tends to straighten the
toggles which the arms 21 and the links 23 form,
and “this results ‘in lowering movement of the
valve .16 in the bore of the shaft 13. A decrease
in speed, evidenced by a tendency of the fiy-
weights to move inwardly toward the shaft .13,
tends to collapse the toggles, and the links 23
accordingly raise the pilot valve 16 in the shaft
i3. The pilot valve 18 rotates with shaft {3 but
is free to move axidlly therein, subject to .the
forced oscillation which will be described here-
inafter.

The necessary hydraulic pressure required for
operation of the governor.is provided by a pump,
indicated at 25, which may be .arranged to be
driven from shaft 10 by a pair of gears 27 and
28. The pump 25 is_preferably of the reversible
type wherein the oufput is uni-directional re-
gardless of the direction of rotation of the pump
drive means. The pump communicates with a
conventional hydraulic pressure accumulator in-
dicated at 29.by means of a conduit 39, and the
conduit 33 extends to the support 18 where it
communicates with an annular passage 31 formed
in support 4 and extending about.shaft 13, the
latter having a series .of peripheral openings. 32
whereby conduit 3§ has continuous and uninter-
rupted communication with the space between
valve heads {7 and {8.

The pilot valve (8§ is further formed at .its
lower end with 2 piston head 35 which cooperates
with the bore of shaft 13.to form.a fluid pressure
chamber."36. The chamber 36 is provided .in a
manner which will presently appear, with a se-
lectively variable degree of .hydrodynamic fluid
pressure, and such. pressure acts against piston
head "35 to oppose the downward .thrust whieh
the centrifugal action of the fly-weights 28 im-
parts to stem (8. .

"The housing 4 'has a_pair.of annular passages
37 and ‘38 and the shaft I3 has a series of
peripherally spaced openings in communication
with each of the annular passages. The open-
ings in shdft {3 are designated 39 and 40, re-
spectively, and are normally axially in registry
wifh the valve heads 7 and 18. The passages 37
.and 38 'have .conduits 41 and 42, respectively,
which communicate with the upper and lower
side of a. cylindricdal chamber 43 formed in a
housing €lement.#4. ‘A power or actuating niston
45 is disposed in ¢hamber 43 and has a piston
rod 46 which .conneets with. an arm 47 secured
to shaft 11 whereby movements of piston 45 in
chamber 43 direcfly produce.rotative movement
of shaft {{ and accordingly directly determine
and . reflect the load. setting of shaft {1, or any
other variable condifion which shaft Al may
serve to adjust. o

In a general way, it will:be seen from the fore-
.going that acceleration of shaft 10 will, by in-
.creased centrifugal force on fiy-weights 28, lower
pilot valve 18 and, by lowering of valve head
I8, connect conduit 38 with conduit 42, This
‘directs “fluid pressure against the lower ‘side of
‘piston ‘45 and accordingly ‘rotates shaft 11 ina

75 clockwise direction do-decrease-the fuel setting,
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in instanees where an-engine is being governed,
to accomplish the necessary slowing of shaft 10
to the predetermined speed level. “As ‘stated in
the preamble hereto, the actuating piston may be
used for regulating other governor applications.
In the drawing the numeral 50 designates a
tapered plug valve which extends across and con-
trols passages 61 and 52 which connect the con-
duits 41 and 42 with cylindrical chamber -43.
The valve 50 is manually adjustable as by means
of a- handle 53 and its position of adjustment de-
termines the effective- cross: sectional areas. of
péssages 51-and 52 and this controls the rapidity
with - which' actuating piston 45 responds to
changes in velocity of the input shaft 10 and thus
permits selective adjustment: of ‘the governor
characteristic which' is termed “rapidity” by
those skilled in the art. “Rapidity’” is a term
denoting the speed with which the actuating
piston moves from one fuel setting to another.
Instances where best regulation is-attained by
free and accurate adjustment of “rapidity” are
found in the control of prime movers, notably
two-cycle gas engines. S
It will be noted that a further conduit 60 leads
from -accumulator 29 and this conduit supplies
fluid pressure which serves'as the source of ad-
justable hydrodynamic fluid pressure in- cham-
ber 36 beneath piston 85 of pilot valve i6. The
hydrodynamic pressure.in: conduit 60 may be
varied by reason of the fact that conduit 68 has
an outlet passage portion 61 whose degree of out-
let opening may be selectively varied by pivotal
movement of an arm 62 which. controls:the de-
‘gree. of opening.of-an outlet valve §3 which may
vary in.form:but in the illustrated instance is a
common commercial form of valve known in the
art as.a .cock or petcock. . . o
-+ 'The.novel'mode of compensation which is here
set .forth by. way.of example will now bé. de-
scribed. The upper enlargement. {8 of pilot valve
16" has fixed thereto a:disc.66 which 'rotates with
pilot valve 16 and fly-weights 20." In the forms
shown, the disc 66 has a pair of fixed preférably.
.-rounded protuberances 67 and 68 which normally
‘pass.just between a pair of relatively fixed fingers
69 -and. T0 during rotation of. the fly-weight
mechanism and its related structure. . Fingers §9
and 10 are supported by an adjusting screw 71
-which. is reversely threaded as at 72 and 3.
Screw: 11 is supported against:axial movement
in.a:wall portion 75 of the governor housing by
means of a knurled knob 76 at one end of the
serew.and a collar 18 which may be fixed to
serew 71 in any -desired manner. Rotation of
fingers 69 and 70 may be prevented in any con-
venient manner as by having their side -edges
‘abut the side wall (not shown) in the governor
housing. Fingers 69 to 19 may be siraulfaneously
‘adjusted by manipulation of knob 76 of screw 11
and -are normally spaced in such manner that
-the protuberances 67 and §8 just clear the fingers
“when the fly-weight mechanism rotates with the
engine or other controlled device “on speed.” ..
In normal operation and with the engine oper=
ating at a particular load and at a predetermined
velocity - setting, the hydrodynamie fluid pres-
sure in. chamber 36 below pilot valve 15 is such
‘as to-balance the centrifugal foree acting upon
‘the fly-weights 20 and tending to urge the pilot
valve 16 downwardly. - Accordingly, the pilot
valve remains-in neutral pesition where the valve
-heads {7 and I8 close conduits ‘41 and 42, re-
spectively. = <“'irooo JREREEE
"'However; upon an increase in speed of the fly-
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weéights 20, -their: added. centrifugal force overs
comes -the-fluid ‘pressure: beneath  pilot valve .18,
as determined by -the setting of outlet valve 63,
and the pilot valve.id tends to:move downwardly
1o connect fiuid pressure conduit $i with conduit
4§z through passages 31,32, 40 and. 38, thus mov-
ngractuating piston 45 upwardly 1n chamber 4.
Thisitendency is arrested by camming engage=
inent of protuberances 68 -of disc ue¢ against
finger 14 which'{orces pilot valve 16 back to neu-
tral - position. once during'’each rotation of the
niy-weight: mechanism,.. -The pilot valve is thus
caused to oscillate between :ils dislocated posi-
ton, ‘as estabiislied by the preponderance of
cenvrifugal force over hydrodynamic pressure in
cnamber . 34; and:a neutral position. .
.~Movement of the pilot valve 16 back to neutra.
boswion An the-second ‘phase. of” each cycle or
TeCLprotation  thereor -checks: upward movement
oL atvuaving piston- 4§ 50 that movement tnereor
to:a New position, .reflecting 'a new ‘Tuel sevuing
ol shalt |4 i-Tequced in: vaiue; is approached by
4. contimuous: series - of -short intermittent incre-
ments. | tins resuils in the attainment oi a new
niore. ciOckwise and.therefore reduced iuel set-
ting ot shait 11 :without any perceptible or ap-
preciaple degree of :over-shooting. co
-Hach time the pilot valve 16 is lowered from
neutral position to connect: conduit 30 momen-
tarily with conduit 42, the fluid expelled from
chamber-43 .above. piston 45 passes through con-
duit &i: and-discharges within the shait 13 above
valve head ti. ~Such discharged fluid may emerge
irom: shait {3 through openings: 83 which are
formed in--shaft- {3 to accommodate links 23,
‘whe fiuid so discharged, which is conventionaily
a- lubricant,  lubricates the linkage and: other
moving parts therebeneath. - : ‘
- 1t-will be understood by those skilled in the art
that the entire mechanism- of the drawing may
be housed in g suitable casing of any form whose
bottom may e used as & sump for pump 25,
whereby all discharge outlets of the system dis-
charge openly. into the casing, where they gravi-
tate to the sump for re-use by the pump. ' The
sump is indicated schematically at 81 in the draw-
ing., o7 - PR :
- A deerease in centrifugal force resulting from
a decrease-in Speed of shaft 10 and fiy-weights
20 results'in-a reverse manner to'open the fuel
control. - In ‘such case, fntermittens raising of
pilot valve ' 16 ‘intermittently connects conduiis
42 with discharge passages 82 and 83 formed in
thie shaft 13 and the housing ‘14, respectively.
-+ For adjusting the speed at which the governor
Is set to ‘regulate the prime mover, or to vary
other desired ‘operating constants in other gov-
ernor-applications, the outlet valve. 63 is man-
ually:ddjustable to control the size of the ofifice
leading ‘from’ chamber 86 ‘beneath pilot valve
16 .and thereby’ control the hydrodynamic pres-
sure urging the valve "I6 upwardly against the
downward: urge imparted thereto by the centrifu-~
gal force of the fly~-weights 20. The valve arm
162 which pivotally controls valve 63 has a link
85 which connects with a lever 86, the latter
having-a second link 87 pivotally connected there-
‘to. - The link 87 is connected to a manually set-
table arm 88. "For the moment we may consider
the'third pivot of lever 86, designated 99, as fixed,
and it will be seen that with pivot 96 fixed oscil~
Iation of arni 88 oscillates valve 63 to change its
‘degrée  of constriction. :
. As'thus far-described the governor system is
1sochronous, its' speed being constant, for any
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plveh sfided setting, regardiess: of the load, with-
in.usual-operating.limits. . It is«desired, however,
to.selectively.adjust.the:governor.system-so.as to
introduce, when. idesired, adjustable - controlled
speed .droop; that.it,.a-predetermined. percentage
of xeduction .in :speed . for .each.increase.in load.
To this.end.the pivot.90.of lever.86 is.connected
to.a link 92 whose .other .end pivotally engages
a.dever.93. The lever.93.has.a. fulcrum. support
84 which:is.adjustable foward.and.away from.the
pivotal connection .with dink 82 .and .the other
end .of .lever .93 .pivotally engages.connecting rod
46 .0of actuating.piston 45.

.In operation,.the position of:fhe: thmttle control
shaft A1 .directly.xeflects theiprevailing.load. .Ac-
cordingly, the .arm 471, .connecting. rod :48, .and
the .actuator .piston. 45, Jby fheir (positions, ;also
directly. reflect .the .prevailing .load. :As.shown
in .the drawing, .an.increase .in.load .will cause
connecting .rod 46 ito .move.downwardly. With
the fulecrum support :94 .set as_shown, and with
manual. speed.setting .arm.88.in:a.given position,
the.pivotal .connection hetween.link -87 .and.lever
86.. will ;serve .as .a fulcrum .for :the.latter :and

downward -movement .of .connecting .rod £6 will

accordingly.move.link 85; upward and.produce.the
effect of slowingithe.speed setting:hy .opening the
valve 83.in proportion:to the.increase.in load.as
evidenced by downward.movement.of : connecting
rod 46.

.This decrease 1n hydrodynamzc mpressure he-
ne_ath the pilot valve 46.causes. downward.moxve-
ment .thereof .and .results .in pilot valve :46 .re-
suming.a normalmeutral,position at a lower.lead
setting of actuaiing piston 45 and.shaft {:l. By
this .means .the .engine. speed .is .:reduced .in. pro-
portion :to the .increase in.load.and .is :accord-
ingly a function varying .inversely -with respect
to .the load. While the.foregoing :description.of
the speed.droop:control has, for iclearness, been
described. sequentially, it is.fo he-understood.that
speed .droop .adjustbment. pceurs. continuously.and
automatically ;and may.aceur withand during a
governing .and compensating .cycle .caused :by .a
change .in .speed of the input shaft i8.

~Movement .of fulcrum :support 84 :toward the
right as viewed in the drawing lengthens .the
lever arm-of .the.connecting.rod 46 and:shortens
the lever arm.ofithe:link 82. This:increasesithe
ratio.of the.conneetingirod lever arm:to the link
Jever.arm so.that the-percentage of speed dreop
is proportionately reduced. If.the fulcrum sup-
port 84 is-moved 50 -that .it is.coineident with
the, pivotal - connection of link ;82 with Jever :93,
then movement .of connecting ;rod 46 will -have
no.effect.on link 92 and.the:governor willcoperate
isochronously, that :is, with zero :speed - droop.
While rarely.required, it isiobviaus:that-megative
speed droop may be introduced;by.extending the
slot in. lever -93.:so that fulcrum :support 94 :may
be.moved to the right:of :the- pivotalfcmnnection
“between link .92:.and .lever 83.

“While the primary. consxderatmn in “governor
operation is.usually accurate.speed contral,isuch

control . is: only -.desired .within icertain maximum :

Joad dmits and.it.is desived thatsnch maximum
Joad Jimits -may ;be :freely : established and wad-
Justed. .It has previcusly:been indicated-that the
.prevailing .load is.-directly.indieated :by -the -wer-
tical.position.of the.conmeectingirod «48.  ~Accord-
ingly aépx:ojecti_sn:ﬁ&is» formed.on-the connecting
rod 45 and les:in the path:of.one end.of.a:lever
'89 which is pivotally supported Bhy.a. screw -404.
The other.end .of .lever 89 :connects, ywith :a Jink
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a valve 403 .which is disposed .in.a cylifider 104

‘The cylinder .04 .is-disposed in conduif .60. and
a -compression ;coil spring .105 normally .biases
valve 34 to .the illustrated position where fluid
flow through conduit .60 .by way:of.cylinder .104
is unimpeded. However, .when the .connecting
rod -46 anowes :to -a predetermined lower limit
position. the ;projection 98 :engages .the .end .of
lever -89 .and it, :through link 401, raises valve
}03 :so that when the predetermined load .limit
positien is reached, valve 103 dblocks conduit .60.
Vertical adjustment of the ,posifion :of pivofal
supporting sscrew 80 . obviously varies ‘the point
at which .projection 98 -engages .lever .98 .and
accordingly determines the lead dimit. - Such ad-~
justment is.effected by changing the -axial posi-
tion :0of screw (480 -with respect 1o :internally
threaded fixed supports 401, -which :is raccom-
plished by manual rotation of knob 108. )

While greatest .clearness.of .disclosure s :at-
tained by :the schematic mode of representation
employed :in the-drawings, it will-be -understood
by ihose skilled-in-the.art-thatall of-the elements

‘shown diagrammatically in-the.drawing will be

koused in:a:suitable:unitary.casing.of any desired
form :and .configuration, .as :has been :suggested
previously ‘herein. It will further be -clear :fo
those -skilled sin -the art that :all .of -the various
adjustable .falecrums :and valves will ‘have :suit-
able eonnections .accessible from the outside of
such -easing-and that suitgble .dials for.indicat-
ing prevailing speed, load limit-and .speed:droop
sebtings -will likewise ‘be :provided, as :is .con-
ventional:in-the art.

‘Various alternative-constructions:and methods
may-he employed.to-achieve the:general:aim.and
purpose «ofthe present -invention, namely, elimi-
nation of the usual elaborate:compensating ar-
rangements rand the attainment of -what “has
previously herein been.called: aufo-compensation.
Theseralternativessmay comprise -merely alterna-
tive methods :for producing :oseillation of the
pilet wvalve :or, -as 'will -appear, may comprise
‘methods rwhich ipraduce high-frequency -inter-
mittent wapplication <of "fluid -pressure ‘energy :to
changethefuel setting by :continuously repeated
dntermittent tincrements without “oscillgtion «of
the pilot valve.

- Onealternative method ofproducing: contmu-
ous oscillation iof Ahe :pilot - vdlve permits sthe
eiimination -of «the mmechanical means shown in
‘Fig. 1 for-oscillatingtheipilotwalve. Thisalterna-
five tmethod arequires no-mew mechanical  struc-
Aure-and stherefore ;requires ‘o further illustra~
tion. sAccording sfosthis:alternative, the particu-
Jar .proportions wor ssetting . of “the ‘accumulator
;spring -and the accumulator wvalveare sélected
49 -profduee rcontinuous automatic -oscillation of
+he pilot walve at apatticular frequency. “Since,
according to this ralternative, oscillation -of ithe
pilot walve ds ;continuous seven when =no -adjust-
anent «is rheing :made, it .is ‘necessary ‘to “increase
the Jdengthsof -the:pilot:valve theads 1 and 18 to
rermit -them :to-oveslap the ports 39:and 40 thy
an-amountegualito the amplitude of oseillation,
iso sthat (Huld ccommunication “therethrough “is
established only :when the pilot valve is Shifted
from neutral. sAn:overlapgreaterthanithe ampli-
dude of cosciliation swould "normslly ‘be -provided

Jdn:practicecto gllow forthe small overlap usually

;prasentiin any pilot.wdlve which is not oséillating.

By -selegting - an (geeumuiator spring -of a- par-
Jicular maturdl wibration frequency-and by ad-
justing the accumulator setting in aceordance

01 which-in turn.connects-with a.valvexod-I82,0f 75 therewith, .the .pilot valve will -oscillate -at wthe
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Same periodicity as the vibration frequency of
the spring. Small pressure changes in chamber
36 produce changes in the effective area of the
relief ports of the accumulator in its attempt to
maintain constant pressure, and this produces
the phenomenon of rapid pressure changes alter-
nation between a maximum and minimum value
at a frequency corresponding to the vibration
frequency of the accumulator spring.

An alternative construction which entirely
avoids the necessity for oscillating pilot valve 6
is achieved by merely omitting the annular pas-
sages 37 and 38 of housing 14, By this means
the conduits 41 and 42, when pilot valve {6 is
displaced from neutral, will communicate with
openings 38 and 40 of shaft 13 only when such
openings are actually passing the inlet to con-
duits 4f and 42 formed in housing 14 during ro-
tation of shaft 13 in housing §4. This results
in intermittent or pulsating application of pres-
sure against piston 4% in chamber 43 during gov~
ernor adjustment.

A more refined form of the alternative out-
lined in the foregoing paragraph is shown in Fig.
2 which is a cross-section through the pilot valve
housing of this embodiment taken through one
of the pilot valve heads and the shaft ports con-
trolled thereby.

In Fig. 2, the numeral |14 designates a housing

corresponding to housing {4 of Fig. 1 and an an- »

nular passage (37 in its inner periphery corre-
sponds to annular passage 37 of Fig. 1. Conduit
{41 likewise corresponds to conduit 41 of Fig. 1
and the numeral |17 designates a pilot vaive head

corresponding to the pilot valve head {7 of Fig. 1. 3z

The numeral {2 designates a shaft or sleeve cor-
responding to shaft (3 of Fig. 1 and is provided
with a pair of radial passages 138 which are nor-
mally closed by the pilot valve head ti71 as in
Fig. 1.

In the modification now being described, a pair
of intermediate bushings (58 and {51 are dis-
posed between shaft 113 and housing {{4. Bush-
ing 180 is fixed relative to bushing housing !{{4
and bushing {85! may be retated to either of two
positions of angular adjustment, one of them
being illustrated in Fig. 2. Adjustable bushing
15¢ is provided with four equally spaced radial
passages 153 and fixed bushing 180 is provided
with two sets of radial passages.
prises a pair of passages 196 which are diamet-
rically opposed. The other set comprises four
equally spaced passages {57.

When adjustable bushing 51 is in the position

illustrated in Fig. 2 it connects the two passages &5;

156 of stationary bushing 150 with shaft 113 so
that the ports 138 of the latier will communicate
with annular passage {37 of housing {14 twice
during each rotation of shaft {¢3. In this posi-
tion of adjustment the four passages I57 of sta-
tionary bushing {30 are blocked off by bushing
151, If adjustable bushing 151 be rotated 45°
from the position illustrated, it will block oif the
two passages 58 of bushing 1850 and establish
communication with the four passages I157 there-
of. This causes the passages 139 of shaft {13 to
communicate with annular passage 137 four times
during each rotation of shaft {13 and thus doubles
the frequency of the intermittent application of
pressure in chamber 43 during governor adjust-
ment.

What is claimed is:

1. A governor mechanism comprising a pres-

sure chamber and a regulator movable therein

One set com-~ F
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in response to differential pressure, a fluid pas-
sage communicating with the pressure chamber,
a rotary member and a bearing support therefor,
a pilot valve movable axially in said support in
response to changes in speed in the rotary mem-

- ber, an opening in said rotary member and means

on said pilot valve normally blocking said open-
ing, speed responsive means actuable by said
rotary member for controlling axial movements of
said pilot valve, said fluid passage leading to said
rotary member in axial registry with said opening
whereby, upon displacement of the pilot valve to
expose said opening fluid pressure is transmitted
to the pressure chamber inintermittent jets as
said opening passes the fluid passage during ro-
tation of the rotary member.

2. A governor mechanism comprising a pres-
sure chamber and a regulator movable therein in
response to differential pressure, a pair of fluid

28 passages communicating with the pressure cham-

ber at opposite sides of said regulator, a rotary
member and a bearing support therefor, a pilot
valve movable axially in said support in response
to changes in speed in the rotary member, a
pair of axially spaced openings in said rotary
member and axially spaced valve means on said
pilot valve normally blocking said openings,
means for maintaining fluid pressure between
said spaced valve means, speed responsive means
actuable by said rotary member for controlling
axial movements of said pilot valve, said pair of
fluid passages leading to said rotary member in
axial registry with said pair of openings whereby,
upon displacement of the pilot valve to expose
either of said openings to the fluid pressure in the
space between the valve means differentia] pres-
sure is applied to the regulator member in inter-
mittent increments as said openings pass the fluid
passages during rotation of the rotary member.

3. A governor mechanism for prime movers
comprising a pressure operated actuating piston
connectible with the prime mover for controlling
the supply of an energizing medium thereto, a
pilot valve for controlling pressure to opposite
sides of said piston, speed responsive means for
moving said pilot valve from neutral position
upon & change in speed of the prime mover for
moving the actuating piston to regulate the sup-
ply of energizing medium to the prime mover, a
relatively stationary abutment and means pro-
jecting from the pilot valve for intermittent en-
gagement therewith upon rotation of the pilot
valve, said abuiment being outside the path of
movement of the projection when the pilot valve
is in neutral position but closely adjacent there-
to, whereby when the pilot valve is moved from
neutral position said projection is intermittently
engaged by said abutment to return the pilot valve
intermittently to neutral position against the ac-
tion of the speed responsive means.

ARMIN H. RODECK.
AIBERT G. MASSEY.
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