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"IMPROVELE N'U'S RELATING TO SPEED EQUALISING APPARATUS"

WE , AUBREY CARLYLE JAMIFSON, i.iﬂ_cni_ner:;_ Merchant, of 13-
Bradford Aveme, Kew, JOEN FRANCIS GARDINER, Engineer.
of 14 Hamilton Street,'Elsterhwiok, and JORN ALFRED
HUGHES IREW, Engineer, of 64 ﬁs.gent Street, Flsternwick,
211 in the Ztate of Vioturia.ucommunwealth of Australis,
British subjects, do hereby déal&re the nature of this
invention end in what manner the same is to be performed

to be partieulﬂrly desoribed and ascerteinod in and by

the followins stetement:-
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CHIO IRVEIAQIO0N ALLALES to epparatus for wqual-
I}ing'the'ﬂpeed 0f a1 maohine or ﬁovlce driven from a
nrime ﬁavur oT driving;ﬁlamant the speed of which ig liable
to vary or fiuctuate under varying loads, driving foraeﬁror

other conditions.

AS an exampla 0f the practicual application of the
invention it may be utili%;d Lo equuliﬂﬁ «ha varlable speod
trangmitted from a windmill or falling.welight mutor to there-
hy produce a Eﬁbatantialiy constant drivingnépeed in an |
eleotrio generator for lighting or other purpoxes ﬁhera aunﬁ
n constant speed 1s desirsgble. It will be hereinafter
ovident, however, ihat the invention is appliocable in genseral
to friotiongl transmiseion apparatues for automatically ocon-
verting the variable spsed of a driving element into the

suvbstantially oconstant spsed of u driven element.

It has hitherto been propcsed in frictionallybper-

nted speed equalising devices to arrange the peripheral face
of one friotion wheel in engagement with the side or radiall
faoe of another wheel and to relatively traverse the first
named wheel aocross the radisl face of the second wheel to
thus vary the effective radius of the latter and the speed
ratlo of the two wheels ln accordonce with variations of the
speed of the driving wheel so that a substantially oconstant
spoed is imparted to the driven ﬁhael. such devioces are more

or lesg suitable where comparatively small variations or

fluotuations of spesd are oncountered but owing to the rel-
atively large distance of traverse required and ocnsequent
oross grinding of the periphery of one wheel against the

radial face of the other sush o device 1s objeotionable and

unsuitah;e for reoctifying relatively large variations in speed.
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The prinary objeet of the Dresent invention is
v0 provide a simple, compact angd genorally efficient spesd-
¢gualicing apparatus emhodying: « plurality of friotion -
wheels which are so arranged and operated that a maximum
range of speed-variations may be corresteg within a
relatively small compass or short distance of traverss,

The objectionahle 6ross-grinding action referred to is

thus reduced to o minimum.

A Turther objact of the imrantionl is to provide
a apee&aequalfa}ng apparatus:-as aforasaid in whioch the

moechanism for relatively traversing the friotion. wheels to

produce the desired variationg of apeod-rqtioaz is oper-

ated from a varisble speed element B0 that the rate of
such traverse variaes proportionately to the varying gear.
ratios and tho fluetuatingapeed of <he driving.element !or

prime mover for the purposes hereinafter described.

Further features of the invention regige in the
employment and arrangeuent of a centrifugal governor to
operate the travergingamechaniamJund in the special corewa
.and=nut arrangement for produsing the desired traversing
motion. An important characteristic of such traversing.
mechanism residss in the arrangement of a pair of subgid-
lary friction.wheslas adapted to operaté the sorew.and.nut
itraversesmechaniem, these two friotic:.mhagls being
selectively engaged with the radisl face of one of the
main frioction oyheels to thnereby operate the traversing-geaf
in 0ppoéite directions according rospectively to the
increese or dsoreass of the speed of the driving .

element.

A further characteristiec Paaturs regsides in the

arrangement whereby.the governor fluctustions are adaptedg?
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maraly_irasa cne or other of said subsidiary friction.sheels
{into action against the side face of the adjocent main Irig-
tion-wheel so that the power for driving the subsidiary wheeals
and oonsequently oporating the traversing-mechaniem i8 furn-
{ghed by said main wheel and not through the govarnor}whioh
{g 1eft free for the comparatively light duty of "balancing"
or sslectively moving the subsidinry wheels into asotion under

+he opposite impulses of the governor.

\

Other featurcs.of the invention will be apparent

from the following description and appendod ¢laims.

BUT IN ORDER that this invention may be better
understood reference wiil now bo madz to the accompanylng
sheet of drawings which ars to bo taken as part of this speo-
ification and read herewith:-

FIGURE 1 is a semi-diagrammatic view i11uEtrat1ng

a praferred embodiment of the invenilion.
FIGURE 2 is a eimilar view of a modification.

*IGURE 3 shows o modified arrangemont of the trav-
ersing mechaniem seen in Figure 1 and illustrated the am-
rloyment of o reversing gear whereby the relative direotions
of traverse for incressing and diminishing speeds of the driv-
ing element remain the same irrespective of whether such drive-

ing element is running in s forward or reverse direotion,

¥1GURX. 4 1llustrates a power storege device and

automatie oontrol mechanism therefor which may be advantag-

sously emrloyed when the speed sequaliping apparatus is driven

A.N, -4 -
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from a wind motor.

Referring first to rigure 1 the numbral 2 indiasates
a varlable speed driving wheel in tha form of a friotion diso
whioh may receive its rotary motion from any available motor
or driving element the varying spoced of which is to rendersd
oconstant. the periphery of ths wheel 2 may bear againet
the side or radial face of an intermodiate transmission whesl
o whioch 1is sngaged on the opposite side of its axins by the
periphery of a driven wheel 4 the speed of whioch is rendered

substuntially constant or uniform as hereinafter desoribed,

It will be evident that by radially traversing the
wheel 3 in relation to the whoelc 2 and 4, ‘the sffective radii
of the wheel 3 on opposite sides of its axis, or in relation
to the wheels 2 and 4, will be simultaneously variocd so that
the speed ratio of wheel 2 to wheel 3 and of the latter wheel
to the wheel 4 will be simultanecusly ahd‘pr0portionally-in-
creased or diminished acocording to the radial direotion in
whioch the wheel 3 is traversed relatively to the wheels £ and 4.
By this means a "oompound" or "double" variation in the relastivs
speed ratios of the thres wheels is obtained and conséguently
only a minimum distance of traverase is required to equalise the
spead of the drivén whasl 4 for a given iﬁnreaae.or reduction

in the speed of the driving wheel 2.

The meohanism for imparting such relative travers-

ing movement to the wheel 3 preferably comprises an epgaging
B0TeWw 6 and nut 7, As seen in Figures 1 and 3 regpectively
the nut 7 or sorew 6 may be pivoted to osaillate ahout a

fulorum point 8 and carried by s3id nuv or serew aug the csgs

may be, 1s a pair of oppositely aisposed subpidiary friotion
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wheely 8 and 11 which aro adupted to respectivel? opersxte the
truversing mechanism in opposite directions as hereinaftar
describ ed. “he two subsidiary friotion wheels 9, 11l miy be
arranged as in Frigures 1 and ¥ to respectively engage the

spm@ side faoce of the wheel 3 at diametriocally opposite points
80 that the aut 7 and the Yraveraing frioticn wheei 3 will be
moved in cpposite directicns along the scrow 6 acw rding to

the particular wheel 9 or 11 whish is in friotional eéngagsment
with the wheel 3.

r'his seleotive operation of the snbgidiery wheels 9
and 11 is automationlly effeoted in accordance with the in-
crezse or reduction of speed of the drivinj; wheel £ prefershly
through the medliwn of the spriag controlled centrifugal gover-
nor 12 whioh may bs arranged upon the shaft 13 of tiie driven

wheal 4 and as seen in Figure 1, is operatively connected withk

a lever l4 fulorumed at 16 and suitably connected at 17 to ths
goraw 6 80 that any t endenoy of the wheel 4 to inorease or
dimirish its speed will cause the governor 12 to move the lever
14 in one direction or the other and thus swing dr oscillate
the sorew and nut mechanism bodily about the pivot 8 to thereby
bring the requieito wheel 9 or 11l into engagement with the side
face of wheel 3. This causes the nut 7 aund wheel Z to traverse
bodily along the sorew 6 in the requisite dirsotion to simul-
tensously and proportionatsly vary the spe=2d ratios of the
wheels 2 gnd 5 and of the wheels 3 and 4 to thereby equalise
the npeed of the latter wheel as aforesaid.

In thed ternative embodiment seen in Migure 2 it
will be soen that the opposite side or radial faoces of the
variable spsed driving wheel 2 and the constant speed driven
wheel 4 are arranged to engage the peripheral face of the

intermediate transmission wheel 3, The suveidiary friotion
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wheels 9 snd 11 are, in thip case, adapted Lo soloctively en-
cage the opposite cide faces of the friction wheel 4 acgoréding
10 the direotion of movemont of the lever 14 by the governor
18, Aaaording to this embodiment the screw snd nut meochanism
6, 7 with the whowlo 9 und 11 may be mountnd to move bodily
on a auitoble frame or mupport 18 conneotad by a link 19 or
tho ‘'1ike with the lever 14 so that as the latter is moved in
opposite directions by the fluctuations of the governor l& the
appropriate friction wheel 9 or 11 is pressed against the ad-
jucent side faoe of the whoel 4 to thus turan the nut 7 and move
the worew 6 in ths requisite dirsction for traversing the
wheel 3. The speed ratios of the whoels 2 snd 3 and whezls
and 4 are thus simultaneously and propoxtionately inoresazsed or
diminiched as the speed of the dxriving olement respectively
diminishes or inocraunse=. It will be svidunt that in this em-
bodiment it is necessary to provide some means of rotating the
aut 7 from the wheel 11 and such means mway convenienvly oom-
rrise three engaging spur wheels 21, 22 and 23, the latter spur
wheel boing ndapted to rotate with the nut and the ihtermediate
ppur wheel 22 boing introduced to rotate the wheel £3 in the
game direotion as the whoel 21 whioh rotates with friction

To prevent "overwinding" of tho aforesaid sorew and
nut mechanism in either direction a free or unthreaded seotion
indiocated st £0, is provided on the sorew spindle at each ond
of the thread thereof to freely accommodate the nut 7 as the
latter diaenéages the screw thread at each end of the traveras,
Adjoining oach of the free spaces 20 is & cciled spring 26

whioh aocts to press the nut 7 into operative engagement with

the sorew thread immedintely the diroction of rotation of the

nut or sorew is reversoed.
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It will be sBaen from the foregoing that the requisite
distancaea of traverse of the wheel % relative to the wheels 2 and
4 for given variations in the opeod of the driving wheel &, is
reduced to a minimum, the objectionable "cross grinding" of the
friotion wheels against each other during such traverse being
conseguently minimised and tho officienoy and acouracy of the
device inoreased. Relatively large speed variations may thus

be rectified within a comparatively small compass and with a

s8imple and ocompact apparatus.

When the wheel 3 is noar one end of its traversing
movement it will be evident that u relatively large variation
in the speed ratios of the maln friction wheels occurs over a
comparatively small distanc® of traverse but this rslative
variations of the Bpeocd ratios gradually diminishes throughout
the length of traverse until tho opposite condition obtains at
the other end of the traversing movement, that is to say, a
rolatively small variation of the speed ratios Occurs over s

oomparatively large distance of travoerse where the effeotive

diameters of the engaging friction wheels 2 and 3 are most alike.

By driving the subpldiary or traverse operating

!
frietion wheels 9 and 11 from a variable speed element such,

for instance, as the wheel 3, (Figure 1) it will be evident

that the latter wheel will be traverssd at relatively slow speed
near one end of the traversing movement when the driving speeds
are slowest and where the speed ratios ars changing most quickly,
the rate of traverse being gradually increased as the driving
speed rises to a maximum at the other end where the speed raties
are changing most slowly. The variatlion of spesd ratios 1s thus
- affected at a comparatively uniform rate throughout the travers-
ing movement owing o the varying gradation of the trﬁversing

speed to compensate for the varying gradation in the relative

speed ratios of the main friction wheels 2, 3 and 4. This

A'B- ¢ - B -




'*_ 1‘
featuro, although not essential as till be seen from Figure 2
where the traversing mechanismis operated from the substante
ially oconstant speed wheel 4, is preferable as showu in Figore
1 where the traversing mechanism is driven from the varying
sreaed wheel 3. The samd result may obviously be obtained

¥ith the construotion seen in Figure 2 by cperating the sub-

sldiary friction wheels 9 and 11 and attendant gears 21, 22

£3 from the variable speed element 2 instend of the oonstant

speed whael 4,

It will also be ovident as before mentioned that
the flustuations of the governor gre utilised merely to pross
or engage the oppositely disposed traverse operating or sub-
Bldiary wheels 9 and 11 against the adjacent main wheel 3 or
4 whilst the necessary power for driving the traversing meoh-
anism being furnished by the wheel 3 in Figure 1 or the whsel
4 in PFigure 2. The governor 1s thus free for selectively
moving the suhsidiary friction wheels 9 and 11 into action
ascording tc the tendency of the driveu wheel 4 to incresse

or diminish its speed.

In certain applications of the invention, for
instanoe, when it i3 to be applied to power-driven vehicles
or the like wherein the prime mover or driving element is sub-
Jeot to reversal, consequently reversing the direction of ro-
tation of the varleble spssd driving wheel 2, it is necessary
to introduce some means whereby the rolative directions of
traverse for inoreasing and desrsasing Bpeeds respaectively,
will rsmain the same 1rresﬁective of whether the driving
elsment and consequently the wheels 2 and 3 are moving in a
forward or reverse direction, Various devices may be pro-
vided for this purpose, one example of a suitable reversing

mechanism to produce the desired result being showm in Figure 3

-9-‘
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wherein the posivion of the parts for forward motion of the
driving wheel 2, i1s indicated in full 1lines, whilst the rel-
ntive position of tho parts foxr Tsverass movoment of seaid
driving wheel is indicated in broken lines. It will here be
pasn that the shaft 13 is provided with a revaersing screw 26
and nut 27. This nut ie prevaented from turning by the
atutionary member or abutmont 28 and is adapted to move in
opposite dirsotions along the sorew 26 mocording to whether

the main Trioction wheels aro rotated in a forward or raevorse

direotion.

Pivoted to the nut £7 is a 1link 29 the outer end of
whioh 18 oconnectod as showa to & pin 31 working in a2 slot 32
‘of a T-shaped lever 33 which is suitably fulcrumed at 24.
This lever tukes tho place of tha bell-crank lever 14 before
roeferred to and its end 36 is nimilarly moved ﬁlcng the ghaft
13 by fluotuations of the governor 12. Ths pin 31 is connect-
od by a socond link 37 to the nut 7?7 which sngages the travers-
ing screw 6 and is adapted to swing bodily with the latter and
the friction wheels 9 and ahout the pivot 8 as indicated by
the broken lines in Kiguro 3. The rospective attitudes of
the wheels 9 and 11 to the wheel 3 are thus revorsed uacocording
to the direotion of rotation of the driving element and von-

sequently of the main friction wheels 2, 3 ard 4.

It will thus be evident that in the svent of the
driving elemant being roversed und-tha whaels 2, 3, and 4
conasequently rotated in opposite direovions, as indicated by
the dotted arrows in Figure 3, the reverse movement of the
shaft 13 will oause the nut 27 to move along the sorew 26 po

the ponsition indicated in broken lines, This causes the link

29 40 move to the other ond of tho slot 32 with the result

A.-Hl - 10 -
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that the link 37, nut 7 snd Lruvaercing scerew 7 ulgo move
over to the position indicatoed in brokon Iines, the trav-
arsing soraw und nut 7 swinglag adbout the axis of the pivot
a. Thie obviously moves the other eubdbsldicry wheol ¢ into
agtion snd the companion wwheel 11 out of soction. Conse-
quently when the maip ITriotion whnels are rotatiung in the
direcotion of the unbrolen aurrows the fluctuations of the
govarnor 12, acting through the lever 33 und link 37 will
nauge the wheel 9 to bo hrought into motion oy an inorease
in the govornor speed and oongequont downwurd movement of
the end 36 of levaer 35 in Figure 3, whilst the oppoaite
wheel 11 is brought into nction by a dedrvuse in suoh speod.
W“hen, however, the Iriotjonmwheala 2, &, snd 4 are rotuting
in the reverss direotion, and the parts are consequently in
the position shown in broken lines, the rolative anttitude of
4he whreels 9 and 11 to the wheel 3 is reversad tho whool 1l
being brought into action for increases of the governor speed,

whilst the other wheel 9 in aotuated for decroeas=as in such

&nead.

The reversing sorew £6 im alao provided at sach
end with ihe aforesanid fre2 or unthreaded seoticns 20 to
stationurily asccommodate the nut 27 at opponito ends nf 1its
travel. 'he spring of the adjoining goverpor 12 muy func-
tion ag one of thoe previously mentioned cprings 26 to press
the nut 27 into engagoemont with one end of the sorow whilstl
at the othor oend thereof a spring 2B muy be proviasd uo

prags the nut into ongagement with the adioining end of sorew.

This lattor spring is controlled by centrifugally opserated

weighted arns 30, whioch at relatively high spefds, terd to

oompress the apring 262 und thus leave the nut 27 free of the
screw 26 whoreas when the screw slows down and stops rotating
the nut is prassed into engagement with the thread. The

govornor 12 sots in a similar rapnsr on the nut 27 when

AR, - 11 «




the latter is av the opposito ond of its travel. It will
thus bhe evident thﬁt whilst under normal running oonditions
the nut 27 lies 1dle in one or othor of the free msotione 20
at the sorew ends, immedintoly the sorsw £6 slows down and
8tops to reverse iis motion, the nut is preesed into engage-
ment with tho adjoining ond of tho sorew thread and thus

proocaeeds Lo travel along the same as hefore mentioned.

By the above or othar sultublo reversing gear the
relative direolions of traverse for lnoreasing and deoreasing
speed respectively will always remnin the same irrespeotive
of the direction of rotation of the driving maochins and the
main fiiction whesels 2, 3, and 4. The desired variation in
the speed ratios of suoch wheels is thus ohtained under all
conditions to produce a suwbstantially uniform spesd of the
driven wheel 4 und uny maschine that may he operated thereby,

1t will be understood that the opposite movements
of the goveranor and tho consequont 0n0illating motion of the
subsidiary friction wheels 9 and 11 to operate the travera-
ing gear in opposito directions, is very slight and the
fluotuations in the epeed of the driven wheel 4 ars scaraely

appreciable owing to the sendtiveness of the governor ocon-

trolled maschanian.

In some instances, for example, when the equalising
apparatus is operated from a driving machine or element such
as a windmill, the reoliprocating or.ocrank mechanism of sush
a driving olement muy come to rest in a "dead ocuntre™ position
and thus possibly causs the Iriction wheels 2, 3, 4 to rotate
in a reverse direotion on restarting. ia auch cases any
suitable well known meckanical device may bs lncorporated to

ensureé that the driving element and consegquently the hain

AIH. - 12 e




friotion whaels of the cgualising apparatus will always ro-
tate in the Bumoe direotion thus rondexring the reversing geur

foen in I'lgure U unnoecosoary.

Wwhon tho invention lo upplied to the cqualisation
of the speed of a wind-motor the power derived from such motor

or driving olement will at timos bhe in odcess of icmmedlete

requirenonts, whilst at other times owlng VYo lower wind vel-

. ocitics the driving power and consequently the speed of the
driving wheoel £ will become excesasively low. In order to
sonasQrve agch surplus powayr or anorgy whon the wind is ctrong
and to utilise same when tho wind {orce 1s relatively low a
ﬁowar ptorage devico and automatic control mechanism therefor
may he provided as shown by way of exunple in Higure 4. By
this moang, whon the wind force axcecds a certain limit and
Tthe vurishlo aspesd driving whoel 2 1o sonsequently rotating

at relatively high veloeity the surplus energy ie stored up

in the power ntorage device and when the wind and consequently
the spoed of the driving eloment dropa below a oortain pro-
determined limit the potential energy in the power storage
device 1is automgetically npplied to drive or assist in driving
tha wheel 2 of the aspeed oqualising apparatus. AB Been in
Pigure 4 this reosult maoy be obtanined by operatively conneoting
a phaft 41 with the variabloe speed driving whoel 2 so ag to
permanently rotate therowith. 'This shaft 41 carries freely
thoroon a clutch wheol 42 having a clutch fsce 43 adapted to
be oenpgaged by a co-operating ocluteh member 44 slidably mounted
on the shaft 41 =0 that when the clutch momber 44 is moved
into engagement with the whoel 42 the latter drives, through
transmissign gears 46, on to a winding drum 47 to thereby
wind up the cable 48 and raise the weight 49. The winding
drum 47 is permitted to rotate independently of the shaft 51

when raising the weight but when the drum is turned in a

- 13 -




reversn direction by the faulling of the welght the shaft 51 in
driven throuzgh the pawl 528 and ratchet wheel b3. The shaft
ol 13 operatively connsoted through traunsmission gear 54 with

a spur wheel 56 {reely mountod on the ghaft 41.

The sliding clutch memboer 44 is controlled by au
heavily welghted governor 57 which may act as n fly wheel for
the wholoe mnohinoe and revolves with the shuaft 41 and the var-
iable spoed driven wheel 2. ‘he gpring 55 of this govornor
is udapted to normally force the clutch membher 44 out of
ongagomont with the whoel 42 but whon the wind and consequent-
ly the gpeod of the shaft 41 increcases beyond o certain limit,
the governor welighls swing outwardly and cause the arms 59 of
the govornor to compross the spring 58 and thus engage the

olutoh momber 44 with the wheel 42, The winding drum 47 is

thus opersted to raise the waeight.

The clutoh membor 44 may be connected by sliding
rods 61 or other suitable means with another slidadle ﬁlutoh
membexr 62 which permanently rotates with shaft 41 and is
adapted to force a sliding dise 63 out of engagement with a
stationary brake bend or holding membexr B4, when the spoed of
the shaft 41 falls below normal.  The dise 62 is slidably

mounted on and turns with the boss of vne wheel 56 and a spring

66 tends to foroe the disc 63 against the stationary brake

band or holding momber 64, the axial thrust on the wheel 56
beliag taken by a ¥all bearing collaxr 67 or the like.

should excess driving power bscome available the
inoreased speed of ths shafi 41 causes the welghtes of the
governor 57 to fly outwardly, thus compressing the spring 58

to throw in clutch 44 and thus rotate the wheel 42 and operate
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winding drum 47 to raise the welght 49 as aforesaid thus
storing ap surplus enorgy for cubsequent uss. Vhen the
wind velocity and the spoad of the shaft 41 again falls to
a nredatermined normal degree the weighte of governor 57
move inwardly thus permitting the spring 58 to throw out
the clutoch 44 so that tho drum 47 is no longer driven and
the whole of the driving power is utilised, through the
speed equulising apparatus, to opsrate the desired driven
maochine. Under such normal oconditions the diso 63 is
pressed agalnst the sYationary member 64 and the wheel b6
is thus held stationary, the weight 49 being hoeld lo Bus-
pension until the dise 63 ia freed from the stationary member
64,

Should the driving speed fall below a oertain
limit the weights of the governox 57 will swing further in-
vards with the result that the governor arms 59 move the
clutoh member 62 axially into engagement with the diso 63
and force the latter away'from.tha str.clonary member 64
against the sction of the spring 66. The hraking effeot
being thus removed from the diso 63, the latter and the

wheel 56 are permitted to rotate frealy on the shaft 41 the

wheel 56 belng now driven by the falling welght 49 through
the transmission gears 54. Owing to the sliding olutdh
member 62, whioch is keynd to the shaf 41, being now pressed
into engagement with diso 63 the shaft 41 and driving
frioction wheel 2 of the spesd equalising apparatus are now
also operated by the £alling welight which supplies the neoc-
essary roserve power to operate the spsed equ&lis}ng appar-
atus snd tho driven machine until the wind again inoreases
to the requisite extent. The olutoh 62 thereupon beconss
disengaged from the diso 63 so that the wheal 56 is agaln
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hold Btationary with tha woight 49 annpondad until again

raquired.

By suitahle meand nuch &0 a pawl 68 and ratohet
wheel 69 interpoued bolwoen tha wheaol 2 and the ariving shaft
70 €rom the windmill, the wheel £ nnd the shaft 41 to whioh
nald whool fo Jixed, aXrs normittad o ovaXrun the windmill
shaft 69 in the eveant of lho fulling waelight driving the moeoh -
and gm at u gronter apeed than the apsed of the windmill, as
207 lagtanoce whon tho vitnd volooity dropa helow tho speed im-

purtod hy the ulling woight.

1t will be ohvious that various arrangeients of
moohtod am othax than thone sposiTionlly Aesoribed and illus~
trated may e amployed to praduaa'auuivdlent resnlts without
departing from the opirit and soops of the invention. %
will 4130 bo undsratood that the neoesnaxry traversing movemeat
of tha mpeed oqualising apparatus may bo imparted to the wheele
n and 4 instead of Tto tho intormedinte wheel 3 as chove
daoporibed and the tero "palatively" as applied %0 this tra-

vorsing motion in the appandal alaimp will thorefor bhe inter-

preted acsordingly.

HAVIKG HOW partioularly degoribed and apcerteined s
nature of our said invontion and in what manneYy the game ip to

be performed, we deolaro that what we ¢laim dp:i-

lat, in a ppeed equalising apparatus a txain of
main friation wheols oomprxising o varinble speed dxiving
whoel, a substuntially constont speed driven wheol, wnd. an
intermediste tranamiasion wheel having ite radial oOX pori~

phoral fage yaspootively sngaging uho paripheral o radlial

faces of sald driving and driven wheels, and medns fox
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traversing sald intermediate wheel relatively to sald driving
and driven whoels whereby the ruespestive speed ratios of the
driving whael to the intermedinte wheel and of the intermed-
iate wheel to the driven whool, are simultaneously and pro-

portionately varisd, for the purpose set forth,

gnd. Apparatus acocording to cluim 1 wherain the
travaraingmeana}gontrollad by a oentrifugal governor
whioh 18 aotuated by flustuations in spesd of the apparatus
to theroby operate the traversing means in opposite directions
to ocompenaate for incroeasing and diminishing speeda raspect-

ively.

3rd. Appsratus accoirding to oclaim 2 wherein the
governor is operated from the substantially constant speed
driven wheel whereby the tendenocy of said wheel to inorease or
diminish its spsed causos the governor tolfluntuatu according-
ly and thus operate the traversing means in the requisite

dirsction.

41th. Apparatus according to any of the foregbing
claims wherein the traversing means comprises a seorew and nut
mechanism adapted tq operate in opposite direstions to thereby
compensatefor inoreasing and decreasing speeds respectively

of the driving friotion wheel.

bth. Apparatus acgording to claims 2 gud 4 where-
in the screw and nut traversing mechanism is operatively ocon-

nected with the governor for thé purpose set forth.

6th. Apparstus sccording to clsims 4 or 5 wherain
the sorew gﬁ& nut travoroing mechanism has asgociated there-

'with a pair of oppositely disposed subsidiary friction whesls

which are adapted to be seleotivaly and independently driven

e s e, S U e s i . . i . s, B g .
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directions.

Tthe apparatus acsording to cluims 4, 6, or 6
wnerein the truversing sorew is provided 2t euoch end with an
unthreaded section to freely accommodate the ymt, and aprings
adjoining said unthreaded sections and adupied to press the
nmit into engagement with the sorew thread for the purpose set

forth,

8th, Apparatus uccording to olaoim 6 wherein the
pexripheral faces of the subsidisry friction vheols are adapted
to be seleotively engaged with the udjaceﬁt fudial driving
fave of another friotion wheel in such & manner as to rotate ;
8aid subsidiary wheels in relatively opposite direcotions for

the purpose set forth,

9th. Apparatus 2ccording to olaims 2 and 8 where-
in the oppositely disposed subsidinry friction wheelS ure
bodily osoillated avout a pivotal point by the fluotuations
of the governor to thereby feleotively engnge said subsidiary
whoels with the adjacent driving face, for the purpose set
forth. I

10th. Apparatus according to olaim ¢ wherein
BeEid oscillating movement is imparted to the subsidiary fric-
tion wheels through a8 pivoted lever which is operatively

connected with the governor for the purpose set forth.

1lth. Apparatus agcording to olaims 9 or 10
whefein.the subsidiary friction vheels are carried by nf oper-
atively connected with the secrew and nut travaraing.méahaniﬁm
821d sorew and mut mechanism and friction wheels being adapted
to osoillate bodily about 8 common pivotal 2xis under the

influence of the governor fluctuations for the purpose set

ity TR




12th. apparstus ubaording to sny of the foregoing
cluims wherein the traversing ﬁeﬂns is operated from & vuriéble
speed olement to thereby vury the rate of traverse in sccordance
with the varying speed ratios of the muin friotion wheels for

the purpose set forth.

13th., Apporatug uéuording to nny.@f the foregoing
cleims charaoterised by & ravefsing gear operoatively oconnected.
with said traversing means unddnduptad to be automatioally
0cntrﬁlled by the faverﬂal of fhe direction of rotation of
gaid driving wheel whereby thﬂ'traverﬂe vperstes in the some
relctive direotions for inoreasing and diminishing speeds res-
peotively, irrespeotive of the direction of rotution of said

drivine iwheol.

l4th. Apparatus aécurding t0 claims 9 and 13
wherein the reversing gear is édﬂpted to osgillate thé scréw
and nut traversins meochanism to thereby Bselectively actuate
the subsidiary frietion wheels according to the diresction of
rotation of said driving wheel:

15th. Apparatus ﬂécording to c¢laim 14 wherein
the reversing gear includes & écraw.und travelling rmt thereon

and 8 link mechanism operatively connecting said nut with the

traversine mechanism for the purpuse specified.

=

loth. In & speed éqpalisjng apparatus a driving
friotion wheel and & driven ffiction_Wheél, one of said wheels
h&ving jts periphsral face in éngagamant with the radiasl face
of the compsnion wheel, automatic means for relatively travers-

ing said wheels to thereby vary the effective radius of the

R G




49418

latter wheel in soccordance with variations in the 8peed of tﬁe
driving wheel, stid iraversing meins being notusted from &

viriable speed element wheroby the route of truversse varies in
dooordance with variatione in the speed ratios of seid wheels

for the purposs set forth.

17th. ln speed eqﬁaliaing eppératus a driving
friction wheel and a driven friation wheel ona of seid wheels
having its3 peripherual faoe in éng;gemanm with the radial faoge
of the other wheel, nutcmatio iecna for relatively traversing
stid wnheels to thereby vary Lhé effective radius of the latter
wheel in agcordenoce with varyiﬁg npaeﬁs of the driving wheel,
said travelrsing means oumpriﬂiﬁg & 83rew und nut devige, 8
pair of OppOBitBiF rotating subsidiary friotion wheels adapted
to reaspectively operate 8sid sorew and nut device in opposite
direotions as the speed of ﬂﬂi& driving wheel respectively
rises and fells, and a centrifﬁgﬂl governor acting in synchron-
i8m with s&id driven friction ﬁhaal, 8&id zovernor being adap-
ted to respectively enqepe said aubﬂidiafy wheels with an
addjunoent frictionel driving Inﬁa for tho purpose set forth.

l8th. A 8peed aqnéliﬁing aApparstus consisting in
the ocumbination und arrungement of parts adapted to co-operate

substanivially as desocribed forﬂthe purposes specified.

1¥th. A 8peed equelising apparatus counstructed

And adapted to operate substantislly as desoribed with rertic-

ular reference to Figure 1 of the accumpanying drawings.

<0th. A sneed equélising apparatus oconstructed
and sadapted to operate substuntielly ss descoribed with partlc-

ular reference to Figure £ of the accumpanyinz drawings.




2lst. 4 8peed equalising apparatus embodying o
reversing gzear substuntiully o8 desoribed with purtiocular

reference to Figure 3 of the togoompanyin: drawingzs.

g2nd. Apparutus acocording to any of the foregﬁing
cluims in combination with pbwar 8torags device associated
with the speed equelising uppﬁfutua and adapted to agoumulate
energy from a driving wind motor ut relatively high wind
speeds, and automatic means whércby said power storage devios
is operitively conneoted with the driving friotion wheel of
the spoed equelising appiratus to thereby operate the latter at

relatively low wind 8peeds.

23rd. Apparstus aécﬂrding to claim 22 wherein the
powar 8torage devioe oomprises & winding drum and suspended
weight, said winding drum being controlled by & oconirifugal
governor whioh actuates & olutoh mochanism whereby the sus-

pended wolght 14 osuused 10 drive 9aid friction wheel when the

wind force drops below a predaferminﬂd limit.

2c4th. Apparcztus abcording to olaim 23 wherein
the power storage device &ng gbvernor agtusted clutch mech-
aniam agsociated therewith, are arranged to operste sub-
stantially ns described with reference %o Fimare 4 of the

agcoompanying drawings.
at Wellington

Dated this  4th dey of Jenumy A.D. 1923,

(Sd) HIGGS AND O' DONNELL

Patent Attorneyvs for the Appliconts.

Certified to be o true copy.
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