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10 Claims.

This invention relates to improvements in
governors of the ecentrifugal control valve type.

The primary object of the invention is to pro-
vide improved and simplified centrifugal control
valve type governors having free and positive
valve action whereby to assure sensitivity under
all operating conditions.

Another object of the invention is to provide
improved centrifugal control valve type governors
employing a minimum of parts and seals which
requires very little power to operate and a mini-
mum of service to maintain in effective accurate
operation.

A further object of the invention is to prowde
in a centrifugal control valve type governor a
simplified arrangement of elements and parts
which can be economically manufactured, as-
sembled and installed in an engine crankcase
for controlling the operation of the engine by
suitable servo mechanisms operated through the
governor by a source of fluid pressure, preferably
the engine lubricating oil system or any other
pressure source necessary for efficient operation
of the engine.

Other objects of the invention will become ap-
rarent by reference to the accompanying drawing
in which the single figure is a vertical sectional
view through a centrifugal. control valve type
governor embodying the invention,

Referring now to the drawing wherein like s

numerals refer to like and corresponding parts
throughout, the improved centrifugal control
valve type governor mechanism shown for the
purpose of illustrating the invention is disclosed
in connection with the drive shaft of the distribu-
tor of the electrical ignition system of an internal
combustion engine; however, it is to be under-
stood that governor mechanism embodying the
invention may be employed independent of the
distributor shaft by use of a separate governor
drive shaft if desired.

In the particular form of the invention illus-
trated, the improved centrifugal control valve
type. governor mechanism consists of a governor
housing (¢ which may be a portion of and integral
with an engine distributor housing preferably
mounted in a conventional manner in an opening
{i in an engine crankcase 12, the said crankcase
opening | communicating with the engine oil
sump, not shown. The governor housing 10 is
provided with an axial bore 13 to receive a gover-
nor shaft 14 which may serve as a distributor
shaft or a shaft to drive some other mechanism.
If the centrifugal control valve type governor
mechanism is constructed in combination with
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the engine distributor, the distributor housing
{00 may be formed integral with the governor
housing 10 and the governor shaft 14 extended
as indicated at 149 to serve as a distributor shaft.
The governor shaft {4 is driven at its lower end
in any suitable manner in timed relationship
to the engine by such means as timing gears
driven from the engine crankshaft, not shown.
The housing 10 is suitably counterbored at 15 to
accommodate a suitable oil seal 16 disposed
around the governor shaft {4 which prevents
leakage of oil from the housing 10 at the top
thereof.

The housing {8 is provided with pressure relief
chamber 17 intermediate its ends through which
the governor shaft 4 passes and into which is
located a centrifugally unbalanced valve element
generally designated by the numeral (8 carried
by and rotatable with the governor shaft i4.
The outer walls of the housing 18 opposite the
pressure relief chamber 17 are diametrically bored
and threaded to accommodate threaded plugs
19 which, when removed, provide access to the
centrifugally unbalanced valve i8, The housing
10 is provided with radiaily disposed bores above
and below the pressure relief chamber 11 form-
ing respectively an inlet passage 21 from the
engine oil pressure supply or other source of
fluid pressure to the axial bore 13 and an outlet
bpassage 20 from the axial bore {3 toc a pressure
responsive servo mechanism, not shown, which
servo mechanism may be employed to regulate .
items such as a carburetor butterfly valve where-
by to govern or limit the speed of the engine.

,x Obviously, improved centrifugal control valve

type governors embodying the invention may be
used to regulate or control various other items
and functions responsive to pressure operated
servo mechanisms.

The governor shaft 14 is diametrically hored
at 22 to accommodate the valve spool 23 of the
centrifugally unbalanced valve element 8 carried
thereby. The governor shaft (4 is annularly
grooved at 24 and 25 and diagonally bored to
brovide diagonal passages 26 and 27 communicat-
ing respectively between each annular groove £4
and 25 and the said transverse valve bore 22
through the governor shaft {4, The diagonal pas-
sages 26 and 27 preferably meet the ‘ransverse
valve bore 22 at opposite sides thereof in longi-
tudinally staggered or non-overlapping relation-
ship as indicated in the drawing. The valve
spool 238 is annularly grooved to provide an anui-
lar passage 28 therearcund which communicates
with a suitable notch or by-pass passage 29 form-



2,864,908

3

ed in the governor shafi {4 located to provide
ccmmunication between the diagonal passage 26
and the pressure relief chambper {7 when the cen-
trifugally unbalanced valve element is in its
normal by-pass position to which it is spring
lcaded, the said valve speol closing the diagonal
nassage 27 simultaneously. When the valve spool
23 moves to the left as viewed in the drawing,
communication is gradually established hetween
the diagonal passages 26 and 27 through the an-
nular valve spool passage 28, and the by-vass
passaze 2§ to the pressure relief chamber {7 is
gradually closed.

By suitabkly arranging the diagonal passages 26
and 21, the annular passage 28 and the by-pass
passage 29, for example as indicated in the draw-
ing, communication between the diagonal pas-
sages 25 and 27 and flow of oil under pressure
from the oil pressure supply inlet passage 2{ to
and through the outlet passage 28 to servo mecha-
nism is not only established gradually but is
cushicned hy virbue of the gradual clozing of the
by-pass passage 28 after the initial opening of
the passages 26 and 27 to each other.

The governor shaft 14 is circumferentially
formed to a smaller diameter at {480 whereby
to provide a return oil passage 38 therearound.
The housing 18 is provided with a diagonal bore
31 between the pressure relief chamber T and
the bore I3 opposite the upper end of the oil
passage 38. The housing {8 is also provided
with a radial bore 22 opposite the lower end of
the oil passage 39 which communicates with a
Jongitudinal groove 23 forined on the outer pe-
riphery of the lower end of the housing (0 ex-
tending from the radial bore 32 to within the
engine crankease {2. Thus, a return oil passage
is provided from the pressure relief chamber (7
into the crankease {2 through the diagonal bore
3i, the passage 30, the radial bore 32 and the
longitudinal groove 33. An oil drainage passage
34 is provided between the counterbore i5 below
the oil seal {3 to the pressure relief passage 1.
The lower end of the governor shaft 14 is spirally
grooved at 35 to lubricate the lower end of the
governor shaft {4 below the oil passage 30. The
outer periphery of the housing 19 is annularly
grooved at 3% at a point above the longitudinal
groove therein and within the crankcase 12 to
accommodate an O-ring 31 which prevents seep-
age of oil from within the crankcase {2 around
the housing 10. ’

The centrifugally unbalanced valve element 18
carried by the governor shaft 14 in the dia-
metric valve bore 22 therein comprises a valve
spool 23 slidably fit in the said valve bore 22 and
formed with an annular passage 28 therein as
hereinbefore described. The portion of the valve
spool 23 normally closing the diagonal passage
21 is preferably provided with a plurality of
spaced circumferential grooves 38 to reduce fric-
tion on the valve spool and cause a relative free
valve action by giving somewhat of a floating
action to the valve spool 23 within the valve
bore 22. The left end of the valve spool
23 as viewed in the drawing is provided with
a suitable centrifugal flyweight 40 bored and
counterbored as shown to accommodate a bush-
ing 41 of synthetic rubber or the like. The
said flyweight 49 is telescoped onto the valve
spool 23 and secured thereon by such means as
g spring clip 42 engaging the valve spool 23 near
the left end thereof at a circumferential groove
43 therein, or, as an alternate, an enlarged head
may be employed on the said left end of the
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valve spool 23. The right end of the valve spool
23 as viewed in the drawing is reduced in di-
ameter and threaded to accommodate a com-
pression spring 44, a round spring adjustment
nut 45 over which the spring 44 is telescoped, and
a lock nut 46. The compression spring 44 bears
at one end on the underside of the lock nut 45
and at its other end on the side of governor shaft
{4 adjacent the valve bore 22 therethrough
which is counterbored to provide a suitable spring
seatb.

Upon rotation of the governor shafi 14, the
centrifugal action of the centrifugally unbal-
anced valve element 18 causes the valve spool 23
thereof to move circumferentially outward with
its flyweighted end under restraint of its com-
pression spring 44. The weight of the fiyweight
40, the adjusted compressive strength of the com-
pression spring 44, and the speed of revolution
of the governor shaft 14 determines when and the
extent to which the valve spool 23 moves to gov-
ern the flow of fluid under pressure from the oil
pressure supply to the servo mechanism.

The improved centrifugal control valve type
governor construction herein disclosed is ex-
tremely sensitive and accurate in operation, is in-
expensive to manufacture and assemble, has
relatively few parts, and is readily adjusted as to
various control requirements by substituting
lighter or heavier valve springs for the spring 44
or by simple adjustment of the spring 44 by re-
moving the threaded plugs 1§ from the hous-
ing 1§, releasing the lock nut 46 on the valve
spool 23 and threading the spring adjustment nus
45 inwardly for heavier spring pressure or out-
wardly for lighter spring pressure.

Although but a single embodiment of the in-
vention has been disclosed and described in de-
tail, it is obvious that many modifications may he
made in the size, shape, detail and arrangement
of the various elements of the invention without
departing from the spirit and scope thereof as
defined by the appended claims.

Iclaim:

1. In a centrifugal control valve type governor,
a housing having a pressure relief chamber there-
in, a shaft rotatable in said housing extending
through said pressure relief chamber annularly
grooved each side of said pressure relief cham-
ber, the said housing having a fluid pressure in-
let and a fluid pressure outlet therein each com-
municating with one of said shaft grocves, ths
said shaft having a diametrically dispcsed valve
bore therethrough opposite said relief chamber
and diagonal passages therein communicating
between each annular groove and said valve hore
entering said valve hore in longitudinal stag-
gered relationship, the said shaft having a notch
therein communicating with said valve hore and
said pressure relief chamber, an unbalanced
valve element including a spool slidably mounted
in said valve bore having an annular passage
therein and means spring loading said valve ele-
ment to a position normally closing communi-
cation between said fluid pressure inlet and said
pressure relief chamber, the said valve spool be-
ing movable against the spring loading thereof
responsive to the rotation of said shaft whereby
to close communication gradually hetween said
fluid pressure outlet and said relief chamber and
establish communication gradually between said
fluid pressure inlet and the fluid pressure outlet
as the speed of rotation of said shaft inereases,
the said annular passage in said valve spool over-
lapping the point of communication of said notch
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with said valve bore and the end of one of said
diagonal shaft passages entering the valve bore
in the said normally closed position of the valve
element.

2. In a centrifugal control valve type governor,
2 housing having g pressure relief chamber there-
in, a shaft rotatable in said housing extending
through said pressure relief chamber annularly
srooved each side of said pressure relief cham-
ber, the said housing having a fluid pressure in-
let and a fluid pressure outlet therein each com-
municating with one of said shaft grooves, the
said shaft having a diametrically disposed valve
bore therethrough opposite said relief chamber
and diagonal passages therein communicating
between each annular groove and said valve bore
entering said valve bore in longitudinal stag-
gered relationship, the said shaft having a notch
therein communicating with said valve bore and
sald pressure relief chamber, a valve spool slid-
ably mounted in said valve bore having an an~
nular passage therein including a flyweight at
one end thereof and a spring at the other end
thereof urging said valve spool to a normal posi~
tion with the flyweight disposed against said
shaft and closing communication between said
fluid pressure inlet and said pressure relief cham-

ber, the said valve spool being movable against

said spring urge thereof responsive to the rota-
tion of said shaft whereby to close communica-
tion between said fluid pressure outlet and said
relief chamber gradually while simultaneously
establishing communication between said inlet
and said outlet as the speed of rotation of said
shaft increases, the said annular passage in said
valve spcol overlapping the point of communi-
cation of said notch with said valve bore and the
end of one of said diagonal shaft passages enter-
ing the valve bore in the said normally closed
position of the valve spool.

3. In a centrifugal control valve type gover-
nor, a housing having a pressure relief chamber
therein, a shaft rotatable in said housing extend-
ing through said pressure relief chamber annu-
larly grooved above and below said pressure re-
lief chamber and formed along a portion thereof
below said lower annular groove to provide a fluid
return passage between said shaft and said hous-
ing, the said housing having passages formed
therein communicating between said pressure re-
lief chamber, the said fiuid return passage be-
tween said shaft and said housing, and a sump,
the said housing having a fluid pressure inlet and
a fluid pressure outlet therein each communi-
cating with one of said shaft grooves, the said
shaft having a diametrically disposed valve hore
therethrough opposite said relief chamber and
diagonal passages therein communicating be-
tween each annular groove and said valve bore
entering said valve bore in longitudinal staggered
relationship, the said shaft having a notch there-
in communicating with said valve bore and said
pressure relief chamber, an unbalanced valve ele-
ment including a spool slidably mounted in said
valve bore having an annular passage therein and
means spring leading said valve element to a
position normally closing communication between
said fluid pressure inlet and said pressure relief
chamber, the said valve spool being movable
against the spring loading thereof responsive to
the rotation of said shaft whereby fto close com-
munication between said fluid pressure outlet
and said relief chamber and simultaneously
establish communication between said fluid pres-
sure inlet and the fluid pressure outlet as the
speed of rotation of said shaft increases, the said
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annular passage in said valve spool overlapping
the point of communication of said notch with
said valve bore and the end of one of said di-
agonal shaft passages entering the valve bore in
the said normally closed position of the valve ele-
ment. .

4. In a cenfrifugal control valve type governor,
a housing having a pressure relief chamber there-
in, a shaft rotatable in said housing extending
through said pressure relief chamber annhularly
grooved  above and below said pressure relief
chamber and formed along a portion thereof be-
low said lower annular groove to provide a fluid
return passage around said shaft, the said hous-
ing having passages formed therein communicat-
ing between said pressure relief chamber, the said
fluid return passage around said shaft and a
sump, the said housing having a fluid pressure
inlet and a fluid pressure cutlet therein each
communicating with one of said shaft grooves,
the said shaft having a diametrically disposed
valve bore therethrough opposite said relief
chamber and diagonal passages therein com-
municating between each annular groove and said
valve bore entering said valve bore in longitudinal
staggered relationship, the said shaft having a
notch therein communicating with said valve bore
and said pressure relief chamber, a valve spool
slidably mounted in said valve bore having an
annular passage therein including a flyweight at
one end therecf and a spring at the other end
thereof urging said valve spool to a normal posi-
tion with the flyweight disposed against said
shaft and closing communication between said
fluid pressure inlet and said pressure relief cham-
ber, the said valve spool being movable against
the spring urge thereof responsive to the rotation
of said shaft whereby to close communication be~
tween said fiuid pressure outlet and said relief
chamber gradually while simultaneously estab-
lishing communication between said inlet and
said outlet as the speed of rotation of said shaft
increases, the said annular passage in said valve
spool overlapping the point of communication
of said notch with said valve bore and the end of
one of said diagonal passages entering the valve
bore in the said normal position of the valve spool.

5. In a centrifugal control valve type governor,
a housing having a pressure relief chamber there-
in, a shaft rotatable in said housing extending
through said pressure relief chamber annularly
grooved each side of said pressure relief cham-
ber, the said housing having a fluid pressure inlet
and a fluid pressure outlet therein each communi-
cating with one of said shaft grooves, the said
shaft having a diametrically disposed valve bore
therethrough opposite said relief chamber and
diagonal passages therein communicating be-
tween each annular groove and said valve bore
entering said valve bore in longitudinal staggered
relationship, the said shaft having a notch there-

/In communicating with said valve bore and said

bressure relief chamber, a valve spool slidably
mounted in said valve bore having an annular
passage therein including a fiyweight at one end
thereof and a spring at the other end thereof
urging said valve spool to a normal position with
the flyweight disposed against said shaft closing
communication between said fluid pressure inlet
and said pressure relief chamber, the said valve
spool having annular grooves therein along the
portion nearest the weighted end thereof oppo-
site the said pressure outlet passage, the said
valve spool being movable against said spring urge
responsive to the rotation of said shaft whereby
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to close communication between said fluid pres-
sure outlet and said relief chamber gradually
while simnultaneously establishing communication
between said inlet and said outlet as the speed
of rotation of said shaft increases, the said an-
nular passage ih said valve spool overlapping the
point of communication of said notch with said
valve bore and the end of one of said diagonal
passages entering the valve bore in the said nor-
mal position of the valve spool.

6. In a centrifugal control valve type governor,
a housing having a pressure relief chamber there-
in, a shaft rotatable in said housing extending
through said pressure relief chamber annularly
grooved above and below said pressure relief
chamber and formed along & portion thereof
below said lower annular groove to provide a
fluid return passage around said shaft, the said
housing having passages formed therein com-
municating between said pressure relief chamber,
the said fiuid return passage around said shaft,
and a sump, the said housing having a fluid pres-
sure inlet and a fluid pressure outlet each com-
municating with one of said shaft grooves, the
said shaft having a diametrically disposed valve
bore therethrough opposite said relief chamber
and diagonal passagss therein communicating
between each annular groove and said valve bore
entering said valve bore in longitudinal stag-
gered relationship, the said shaft having a pas-
sage therein communicating with said valve bore
and said pressure relief chamber, a valve spool
slidably mounted in said valve bore having an an-
nular passage therein including a flyweight at
one end thereof and a spring at the other end
thereof urging said valve spool to a normal posi-
tion with the fiyweight disposed against said shaft
closing communication between said fluid pres-
sure inlet and said pressure relief chamber, the
said valve spool having annular grooves therein
along the portion nearest the weighted end there-
of opposite the said pressure inlet passage, the
said valve spool being movable against the spring
urge therecf responsive to the rotation of said
shaft to close communication between said fluid
rressure cutlet and said relief chamber gradually
while simultaneously establishing communication
between said inlet and said outlet as the speed of
rotation of said shaft increases, the said annular
passage in said valve spool overlapping the point
of communication cf said shaft passage with said
valve bore and the end of one of said staggered
diagonal passages entering the valve bore in the
said normal position of the valve spool.

7. In a centrifugal control valve type governor
for actuating servo mechanisms responsive to
engine speeds comprising a housing having a bore
therethrough and a pressure relief chamber
therein cominunicating with said bore, the said
housing also having an inlet passage from an
engine developed source of fluid under pressure
and a pressure outlet passage to a servo mecha-
nism each cemimunicating with said bore adja-
cent said pressure relicf chamber, and a fluid re-
turn passage from said pressure relief cham-
ber, an engine driven shaft extending through
said bore annularly grooved opposite said inlet
and outlet passages, the said shaft having a valve
bore diametrically therethrough and diagonal
passages communicating between each of said
annular grooves and said valve bore entering
said valve bore in longitudinal staggered relation-
ship, the said shaf$ having a notch therein com-
municating with said valve bore and said pres-
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ed through said shaft in said valve bore including
a flyweight on one end thereof and spring means
at the other end thereof resiliently maintaining
the said valve spool in its normal position with
said flyweight against said shaft, the said valve
spool having an annular passage therein connect-
ing the digonal passage communicating with the
pressure outlet passage and the shaft notch com-
municating with the pressure relief chamber
when said valve spool is in its normal position, the
said valve spool being slidable responsive to the
speed of rotation of the shaft under restraint of
said spring means whereby to gradually close
communication between said pressure outlet pas-
sage and said pressure relief chamber and estab-
lish communication between said pressure inlet
passage and said pressure outlet passage.

8. A centrifugal control valve comprising a
housing having a shaft bore therethrough and a
pressure relief chamber therein communicating
with said shaft bore intermediate its ends, a shaft
rotatable in said shaft bore extending through
said pressure relief chamber annularly grooved
each side of said pressure relief chamber, the said
housing having an oil pressure inlet and an oil
pressure outlet therein each communicating with
one of said shaft grooves, the said shaft having a
diametrically disposed valve bore therethrough
opposite said relief chamber and diagonal pas-
sages therein communicating between each an-
nular groove and said valve bore, the said shaft
having a passage therein communicating with
said valve bore and said pressure relief cham-
ker, an unbalanced valve element including a
valve spool slidably mounted in said valve bore
having an annular passage therein providing
communication between said pressure outlet and
said pressure relief chamber when said spool is
in its normazal position, means biasing said spool
to its normal position, the said valve spool being
movable from ifs normal position responsive to
the roation of said shaft to close communication
between said pressure cutlet and said pressure
relief chamber and establish commmunication be-
tween said pressure inlet and said pressure outlet
graduslly according to the speed at which said
shaft is rotated, the said annular passage in said
valve spool overlapping the point of communica-
tion of said shaft passage with said valve bore
and the end of one of said diagonal passages com-
municating with the valve bore in the said normal
position of the valve spool.

9, A centrifugal control valve according to
claim 8 wherein the rotating shaft is vertically
disposed and of less diameter than the shaft bore
along a portion thereof below the lowermost an-
nular groove therein forming an oil passage there-
along between said shaft bore and said shaft,
the said housing having passages formed therein
communicating between said pressure velief
chamber and said oil passage along said shaft
and bhetween said oil passage along said shaft
and a sump, the said shait having a spiral groove
therearound extending from said oil passage
along said shaft to said sump lubricating said
shait within the lower end of said housing and
aiding in the return of oil from said pressure re-
lief chamber to said sump.

10. A centrifugal governor valve comprising,
in combination, a valve body constituted by a
shaft adapted to be driven by a rotating agency
in accordance with the rotational speed thereof,
said shaft having a pair of spaced annular grooves
thereon, a diametrically extending crossbore be-

syre relief chamber, a valve spool slidably mount- 75 tween the said annular grooves, a pair of diagonal
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passages communicating between each annular
groove and the said valve bore and entering said
valve bore in longitudinally staggered relation-
ship and a notch in the periphery of the shaft
communicating with said valve bore, and an un-
balanced valve element including a valve spool
slidably mounted in said valve bore and having an
annular passage therein, means urging said valve
element to a position normally closing communi-
cation between one of said diagonal passages and
said notch, the said annular passage in said valve
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10
spool overlapping the point of communication
of said notch with said valve bore and the end of
one of said diagonal passages entering the valve
bore in the said normally closed position of the
valve element.
ARGYLE G. LAUTZENHISER.
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