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THE présent invértion’ ;‘élat‘es generally to 1m- i) hy dssetiible ed and s01d" 4% ‘4 unitary alsem=
provements’ in governors, and vélatés more” par: bi;}'a miod
ticularly to 1mpr0vements i the constructnori
and operation of speed giverrors of the cen'mf—

ugahy actuated type i ‘

It i customary to: donsti ééntz'ifugal gover-
TioYS with ong or mote weighits carlied b¥ a ro=
tary riember, such’ a§ the shaft of tHe machlne
or"énging to ke’ governed angd adapted to be ac-
£ d bv'centmfugal force agamst‘ the y1e1d1ng

his mvéntion’ is’ t&° pro ie
‘céntrlfrugal governor of the type

1jm the debn‘ed Work may usually b prese-
“of the tension on tHe spring
or" other mkans’ pr g’ the res1stance to the
rﬁove*nent of the Welghts The Wexght or ;

‘fof ath
movable axilily re
a plurahw of Welghts‘ fo'

dev'me a'sét of ﬁyball v
crum’-*d to formi levers or some’ si
smtably posx ioned dnd-associated with-the'com:
trol mechamsm

5r% pnor art govermng devices of the type
whereln a plurahty of Welcrlits fulcrumed to form

ddapted for cOopelatlon Wlth a’governor spindle éal con of one embodiment of the

ol pmh‘g‘er" Wh“e‘reb‘ uhe spmdle oF pluhger is p esent: mbrovemenp and 6f the' mode’ of con-

However, has hereto 01e beén encountered m
alignmg

inopera
2 is” o sinifilar’ section” 1 ' gov:

-t 1-the' weights' swung latérally out-
Ward about*thmrvaot ‘to’ operative po

tioh to' provide’ an-improved governor of-the'cen-
‘trifugaily detuated: typ *w‘hmh obv1ates tHe’ ob=
jectibhablé featired of the’ prior art systems anid
déviees:

Atiother object- of ‘the- préesent- itiveiition 15'1" to
provide® an- idiproved -ceritrifugal’ govern in
which the ax1ally movable spindle or plungeiis
posmoned and guided by the weights:

Another object of my' 1nventlon is to provxde
an improved centrlfugal governor Wwhich’ is 1g1d
'ancl compact in’ constriction and whieh™ may be

55 prov1ded &t ohe end thh 2 basé ‘8Tand at the op-

|




2,580,556

3

posite end with an adjustable head 9. The base
8 is of somewhat greater diameter than the cylin-
drical wall 7 to provide an annular flange I{ and
may be secured to the wall as by welding or the
like. 'The governor is mounted on the end of the
shaft 5 in any suitable manner, as by means of
bolts 12 coacting with the base flange (I and a
flange I3 of the rotary shaft. The head 9 is pro-
vided with screw threads 14 formed for coaction
with serew threads 15 in the wall T for adjusting
the position of the head for purposes hereinafter
more fully set forth, and peripheral sockets 7
are preferably formed in the head for receiving
the jaws of a spanner wrench.

Spaced at equal distances on the flange 11, a
plurality of fulecrum blocks 18 (preferably three
as shown) each having an extended knife edge 19
are provided. The blocks (8 are preferably loose-
1y swiveled for self-centering in recesses or holes
20 formed in the flange 1, and the e¢ylindrical
wall T is provided with a like number of similar-
Iy spaced apertures 21 adjacent the base 8. A
weight 28 having a main body porfion 24 and an
arm 25 is fulerumed at pivot point 26 on the
knife edge 18 of each of the blocks {8 with the
arm 25 thereof extended through the correspond-
ing aperture 21 of the cylindrical housing wall.
The arm 25 of each of the weights 23 has the ex~
tended portion thereof formed as an arcuate roll-
ing surface 271 generated with a radius equal to
the distance from the pivot or fulcrum point 26 of
the weight to the arcuate surface for reasons as
will hereinafter more clearly appear. Each weight
is also formed with an angular surface 52 adapted
to coact with the cylindrical wall T o limit move-
ment of the weights as they are swung laterally
outward about their pivots.

Within the cylindrical housing of the governor,
a floating guide member 29 carrying an elongated
guiding tube 30 formed for guiding coaction with
the annular lip 3f of a central opening in the
head 9 is provided. Housed within the tube 30
and cooperable at one end with the guide mem-
ber 29 and pivotally associated at the opposite
end with the control lever 6 is a spindle 32. The
guide member 29 is shown herein as being mount-
ed for rotation relative to the spindle 32 through
the expedient of a ball bearing 33, the inner race
35 of which is secured to a shank 36 of the guide

member 29 by means of a nut 37 and the outer

race 38 of which is secured to the head 39 of the
spindle 32 by means of a clamping ring 41 screw
threaded to the spindle head and forming a hous-
ing for the bearing. However, the guide mem-
ber 29 may be formed integral with spindle 32 if
desired, with the bearing interposed between the
sbindle and the lever 6 for rotation of the spindle
relative to the lever. Likewise, the guide mem-

ber 29 is shown herein as being formed of two .

parts, united as by welding for simplicity in ma-
chining and assembling, but this member 29 may
obviously be made in one piece.

A plurality of rectangular pockets 42, equal in
number to the apertures 2{ in the wall T and

spaced a like distance apart, are formed in the’

guide member 29. Each of the pockets 42 is
adapted to receive the arm 25 of one of the
weights 23, and each pocket is formed with an
‘inner lateral guiding surface 43 with which the
arcuate rolling surface 27 of the weight arm is
adapted to coact for positioning and guiding the

member 29. The outwardly extending surface of -

each pocket 42 is preferably provided with a
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45. A link 47 having opposite knife edge bhear-
ing surfaces coacting with the grooves 44, 45 is
provided in each of the pockets 42, thereby form-
ing a pivotal connection between each of the
weights and the floating guide member.

To constantly urge the guide member 29 to-
ward the base 8 and prevent disengagement of
the weights, a spring 48 is provided. The spring
48 is positioned within the cylindrical wall 7T and
is seated at one end on the inner surface of the
adjusting head 9 and at the opposite end on the
free race 50 of a ball bearing 49, the race
51 of which is carried by the guide member
29, Tension on the spring 48 may be var-
ied by screwing the adjusting head 9 to the
desired position, and the bearing 49 may ob-

" viously be eliminated, if desired, without mate-

rially affecting the operation of the device, this
bearing being provided only for the purpose of
permitting free relative rotation between the
spring and the guide member 29 during: adJust-
ments in the tension on the spring.

In assembling the improved governor, the cy-
lindrical wall 7T is first secured to the base 8 in
any suitable manner with the apertures 21
alisned with the holes 20 into which the blocks
18 are next inserted. The weights 23 are then
positioned with the pivot point 26 of each weight
resting on the knife edge 19 of its corresponding
fulerum block 18 and with the arms 25 thereof
extending through the apertures 21 into the cyl-
inder. With the weights swung laterally outward
to the fullest extent, such movement being lint-
ited by contact of the angular surface 52 with the
wall 1, and with the base in horizontal position,
the links 47 may be positioned with a knife edge
of each link seated in the groove 45 of each weight
arm 25 and the link resting against the inner side
wall of the groove in substantially vertical posi-
tion. The guide member 28 and spindle 32 may
be assembled separately as a unit by securing the
inner race 35 of bearing 33 to the shank 36 of
the guide member by means of nut 37 and secur-
ing the outer race 38 of the bearing to the spin-
dle head 39 by means of clamping ring 44 and
finally mounting the guide tube 30 and bearing
49, if utilized, in place on the guide member.
With the links 47 positioned as described, the
guide member and spindle assemblage may next
be slid axially into position within the cylinder
with the pockets 42, formed therein, receiving the
weight arms 25 and links 47. As the guide mem-
ber 29 is moved axially toward the base, each
link 47 slides into position with the opposite
knife edges thereof .in grooves 44, 45 and each
weight is caused to rotate about 1ts pivot 26 until
the body 24 is stopped by the wall T as shown in
Fig. 1. Pinally, the spring 48 is seated on the
bearing 49, or directly on the guide member if
the bearing is omitted, and the head 9 is screwed
into place by means of a spanner wrench or the

- like to complete the assemblage of the unit.

groove or V-shaped depression 44, and the arm .

of each weight is provided with a similar groove 7

After the governor has been thus assembled with
the various parts in the position shown in Fig. 1,
it is apparent that the unit may be applied to any
rotary shaft provided with a suitable flange 13
to which the base 8 can be secured and the spin-
dle 32 may be connected in any suitable manner
to control mechanism for performing the desired
work.

In operation after assemblage and mountmg,
the device may first be adjusted in an obvious
manner for response at the desired speed of ro-
tation of the shaft 5 by adjusting the tension on
the spring through the expedient of the threaded
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gdjusting head: 9, thereby establishing: the proper

tesilient resistance to. axial movement of the

spindle: by: the- lever' weights as they are: sub-:
jected to: centrifugal: force: during rotation. As

the: shaft carrying the governor is. rotated; the
weights remagin in- inactive: position  with. the

bodies thereof seated- on: the: cuter surface .of

the- ¢ylindrical wall' 1, .as illustrated:.in. Fig. I,
by: regson- of the resistance to movement estab-

lished'by the spring until-attainment of ‘the speed:

for which the governor:has.been: adjusted::. Dur-.
ing rotation--of the: shaft the entire: governing

unit is: rotated:: therewith with: the: exception of

the: spindle: 32.. As: the: speed for which the
governor: has: been. adjusted. is: reached,. the

tendency: of theispring to.resist . movement.of the
spindle: and weights: is. overcome: by: centrifugal:

force-acting ori:the weights; and the:weights are
swung-laterally: outward about their pivots; caus-

ing the: guide member and.spindle; through the

expedient. of links 41, to.moveraxially away from
the: base: against the resistance.of the:spring. to
actuate the lever 8 for: performing- the: desired
work: As the speed of the rotary shaft: is:re-
duced; the: tendency. of the'spring overcomes. the
centrifugal-force acting: on the weights; and: the
weights.are therefore rotated.about.their:pivots:
to.neutral: or inaperative: position. ' Throughout
axial movement.of: the:spindle.and-guide memker
and:as:the weights are:rotated in either direction
about: thein pivots, the arcuate:rolling surfaces
21 formed: on. the. weights; remain in. constant
contact. with: the: inner lateral guiding su1far'es
43:.of  the member 29 to position: and guide. the
member and the spindle centrally of: the shaf*
Obviously; the tube:390:is-likewise guided. through-
out axial:movement. by the lip 31 of the adjust-
ing:head,. thereby providing, guide means.for the

guide:member; and spindle -at two axially spaced.

points.

Prom:the; foregoing. detailed. description, it-is

apparent that the present invention provides.an
improved: centrifugal governor wherein all parts
are maintained in constant alignment through-
out the operation. thereof with a minimum of
frictional resistance. The improved governor is
simple, rigid and compact in. construction with
comparatively few parts requiring careful ma-
chining, and: it is: nevertheless highly sensitive
in operation. The axially movable spindle is
maved by the action of the weights against the
‘aetion of "the spring and- no separate means need
be;, provided' for positioning” and guiding: the
spindle during such movements; the weights be-

ingso.formed as to'position and guide the'spindle

throughout axial movement thereof. Governors
constructed in- accordance with the present in-
vention niay ‘be sold-as unitary assemblages in-
dependently of other- equipment and may te
readily” installed-and applied to  existihg’ ma-
chinery by“a novice, and - may - likewise be-readily
adjusted, without removal of parts, over a wide
range to meet particular requirements.

While my improved device has been illustrated
and described as being provided with three
weights, any desired number such as will serve
to guide the spindle and guide member at two
or more radial points may be provided. 'The size
and shape of the weights may likewise be varied
to meet any particular operating requirements,
and the main body of the weights may be length-
ened or shortened or increased or decreased in
thickness to response within the desired ranges.
If a highly sensitive governor is not a necessary
requirement, the knife edge link 47 may be elimi-
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nated and the: extended portion of the welght
drm:adjacent the-arcuate: surface may he formed
for -direct coaction with: the guide: member' for
transmitting moveiment of the weights to the
guide member and spindl€ for moving the: satie
axially: The-fulerium’ blocks: carried: by: the-base
flange: are: preferably’ loosely mounted: in theif
sockets for self-centering the same: with: respéct
to-the weights-carried thereby as well as-for self-
centering the unit: While-the guide-member: 29
has been hereint shown-and: described: as Heirig:
formed of two parts united' by welding aftey
machining and with the guide member: and
spindle rotatable relative-to' éach other; these
parts  may: be formed’ as a single integral uhit
as hereinaboveindicated; if desired; and the bedr=
ing 49 may also-be-eliininated: By= foriming’ the
angular surfaces'52 as-herein described, a simiple
limit stop for each  of the weights is' provided;
thereby elimingting ‘the possibility:of’ the weiglits
becoming” disengaged in the event: the sprihg
should break during operation:

It should therefore be  understood: that it s
not desired to limit the present invention to tie
exact details of construction' or to the precise
mode of operation herein-shown -and deseéribed;
since various modifications within: the- scope- of
the clairas may cccur to- persons- skilled: in- the
art.

It is claimed and desired to secure by Letters
Patent:

1. A centrifugal governor, comprising: a base
formed for rotation with a rotatable-shaft; ax-
iglly movable means; means-including a plurality
of centrifugally movable weights, rotatable in
unison. with said base, for causing axial moves
ment of said axially movable medns; said bisé
and. said weights comprising means for mount-
ing said weight for centrifugal movement includ= .
ing cooperating pairs of knife edge and knife
edge seat elements, at ledst one. of the elemerits
of each pair being mounted for swivelling move-
ment for self-alignment.

2. In.a.governor. to be centrifugally actuated by
a rotatable shaft, a base for connection with the
shaft, a plurality of fuleruim blocks pwotally
mounted on the base, a plurality of centnfugally
actuable weights severally mounted on: the fulx
crum bhlocks, means pivotally mounted: on-and
movable axially of the shaft by the weights upoir
centrifugdl movement thereof, the* fulerufit
blocks pivoting for coaxidl positioting witil' and
for retention of the-axially' movable' nieans'ify
coaxial position with the shaft by the-weights;
and means resisting daxial‘'movemetit’ of the first
said means. o

3. In g governor:to  be*centrifiizgally” actuated’
by a rotatable shaft, a base for connection: with
the "shaft; a plurdlity of Knife-edged’ fulerum
blocks pivotally mouhted on'the’ base, a-plardiity
of centrifugally sctiiable weights havitig V-
grooves for several mountings:of* the weights: or
the fulerum plocks, means pivotally mounted on
the weights and movable axially of the shaft
thereby upon centrifugal movement thereof, the
weights having arcuate  surfaces for contact
with the said means and the fulerum blocks
pivoting for bringing the arcuate weight surfaces
into and retaining the surfaces in contact with
said means for continuous coaxial positioning
thereof with the shaft, and means resisting axial
movement of the first said means.

4. A centrifugal governor comprising: a base
formed for rotation with a rotatable shaft;
meagns rotatable coaxially and in unison with
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said base and movable axially relatively to said
base; means biasing said rotatable means in an
axial direction; a piurality of centrifugally mov-
able pivoted weights rotatable in unison with
said base; means interposed between said weights
and said rotatable means having surfaces serving
solely to cause axial movement of said rotatable
means against said bias in response to centrifugal
movement of said weight and to cause said ro-
tatable means.to rotate in unison with said base;
and means interposed between said weights and
said rotatable means having cooperable surfaces
rotatable in unison about the axis of said base
serving solely to maintain said rotatable means
coaxial with said base during said axial move-
ment of said rotatable means, one of said sur~
faces being a plane surface parallel to the axis
of said rotatable means and the surface cooper-
able therewith being arcuate and concentric with
the axis of the pivot of the respective weight.

~ 5. A centrifugal governor comprising: a base
formed for rotation with a rotatable shaft;
means rotatable coaxially and in unison -with
said base and movable axially relatively to said

. base; means biasing said rotatable means in an

axial direction; a plurality of centrifugally mov-
able weights rotatable in unison with said base;
means interposed between said weights and said
rotatable means having cooperating knife edge
and seat surfaces serving solely to cause axial
movement of said rotatable means against said
bias in response to centrifugal movement of said
weight and to cause said rotatable means to ro-
tate in unison with said base; and means inter-

posed between said weights and said rotatable .
means having cooperable surfaces rotatable in "

unison about the axis of said base serving solely
to maintain said rotatable means coaxial with

said base during said axial movement of said’

rotatable means.

6. A centrifugal governor comprising: a base
formed for rotation with a rotatable shaft; means
rotatable coaxially and in unison with said base
and movable axially relatively to said base; means
biasing said rotatable means in an axial direc-
tion; a plurality of centrifugally movable weights
rotatable in unison with said base; means in-
cluding links knife edged at both ends respec-
tively interposed between and cooperating with
seats in said weights and said rotatable means
serving solely to cause axial movement of said
rotatable means against said bias in response to
centrifugal movement of said weight and to cause
said rotatable means to rotate in unison with
said base: and means interposed between said
weights and said rotatable means having co-
operable surfaces rotatable in unison about the
axis of said base serving solely to maintain said
rotatable means coaxial with said base during
said axial movement of said rotatable means.

7. In a governor to be centrifugally actuated by
a rotatable shaft, a base for connection with
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the shaft, a plurality of centrifugally actuable
weights pivotally mounted on the base, rotatable
means movable axially of the shaft upon centrif-
ugal movement of the weights, means includ-
ing links pivoting on the weights and pivotally
supporting the axially movable means, for rotat-
ing said axially movable means in unison with
said base and for transmitting cenfrifugal move-
ment of the weights as axial movement of the
rotatable means, and means resisting axial move-
ment of the first said means.

8. In a governor to be centrifugally actuated
by a rotatable shaft, a base for connection with
the shaft, a plurality of centrifugally actuable
weights pivotallyymounted on the base and having
v-grooves therein, rotatablie means movable axi-
ally of the shaft upon centrifugal movement of
the weights, the rotatable means having V-
grooves therein facing the V-grooves in the
weights, means including links knife edged at
both ends having the edges severally bearing in
the grooves in the weights and in the rotatable
means for rotating said rotatable means and
transmitting centrifugal movement of the
weights to the rotatable means substantially
parallel with the axis thereof, and means resist-
ing axial movement of the first said means.

9. A centrifugal governor, comprising: ‘a base
formed for rotation with a rotatable shaft; axi-
ally movable means; a plurality of centrifugally
movable weights rotatable in unison with said
base; means for causing axial movement of said
axially movable means in response fo centrifugal
movement of said weights and for determining
the general plane of centrifugal movement of the
respective weights; and said base and said weights
comprising means for mounting said weights for
centrifugal movement including cooperating pairs
of knife edge and knife edge seat elements, at
least one of the elements of each pair being
mounted for swivelling movement for self-align-
ment. )

EDWARD M. KUEMMERLEIN.
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