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SHAFT PHASE CONTROL MECHANISM .This i.nvention relates to a phase
conurbl mechani sm for contrdlling a predetermn ned phase rel ationship
of “at | east one out put. 5 Many situations exist in industry and
transport where it is necessary to be able to alter the phase
relationship between concentric rotating shafts, parallel shafts or
other simlar elenments while they are in, potion and under | oad. 10
Exanpl es of this need, include the contrd8f of the pitch of propellers
of aircraft and boats, particul arly ships; controlling the pitch of
power producing windmlls; opening - and closing lathe and drill chucks
while they are in notion during production runs; controlling the
eccentricity of 15 sone fornms of continuously variable transm ssions and
determning the valve timng of camshafts in internal conbusti on
engi nes. Operations of the type nmentioned above is usually achieved
by usi ng el ecELECTRECALBISCHARGE AFPARATIRS AND BIEGTRICAL DISCHARGEe
mechani snms all have difficulty with high |evels of torque, and in
general, with reliability. MACHENING IMEEHO2 exists for a nechanica
rotating nechanisnt which is able to alter the phase relationship
betmeen t wo nore concentric or parallel shafts while they are in
not i on r | oad. The invention may be said to reside in
a phase conﬁ&ﬁ‘ﬂjmgLF mechani sm i ncl udi ng: an input for
supplying input rotary power; a plurality of outputs each
for providing output 30 rotary pomer a. plurality of

first gear ”e”beksmﬁaﬁtﬁnggﬁgta‘ﬁgnteﬂd position detecting lgtﬂ &% A08B4S the end positi
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out put of thg ﬂhﬂélﬁhh@bp@fati@ﬂtapﬁt(ﬁﬂl)-th step. A machining@pertiolR&REng Pbsition
transmitting rotary power from the Tnput to the outputs so that when

the input i getgétinguhit (30) detaemtie StartingpRkitiofl foothe Meachiting berhtin ald kithg t he
out puts; 5 a phase adjusting nmeans for causing the first

gear nenber step.0 Aarhaehinimgqpositiogr comtparisdmtniv 2) comperea titenin svith each othend If
means for actuating the phase adjusting nmeans to t her eby cause the
first gear thedifferencobetweemthenvis lessghans pmletermmedtwah@, acigmabisupuide at o
change the phase_.rel atjonship bet ween t he out put Thus, in

order to chmqgl@mqsecoaﬁa@@ qhéna@s yait 33 andiapontrol yalve 35). e%ﬁ@tﬁsglttﬂt@
t uat d t t
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relative to e%ﬁHGother to change the phase rel ationship between the
out put s. Thg ‘phase between the outputs can therefore be adjusted to
not only supply rotary power fromthe input to the outputs but

also to alter the position of a device or article coupled 20 on the

out puts relgﬁ%qo to one another. The phase rel ati onship can be
changed wi th the nechani sm operating (that is supplying rotary power)
or with the nechanism stationary. It is not necessary to stop the
mechanismto change the phase rel ationship and therefore the phase 25
rel ati onship of the input and output can then be adjusted during
operation as required. I n one enbodi nent of the invention the input
is integral with a first of the output shafts and a second of the

out put shafts is nmounted concentrically on the first output 30 shaft, the
drive nmeans conpri ses: in respect of the first output, the

i ntegral coupling of that output to the input, and in
respect of the second out put conprises; (a) a fixed spur
gear having a first set of 35 teeth which mesh with teeth of
the first gear WO 97/ 30813
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on the first output, the fixed spur gear havi ng a second set
of teeth which nmesh with teeth on an idler gear rotatable
relative to the outputs: 5 a second spur gear
which has a first bet of teeth meshing wwth the idler gear and a
second set of teeth meshing with the first gear nmenber coupled to the
second out put; and wherein said second spur gear is
nounted in a 10 yoke pivotal relative to the outputs and wherein the
second - spur gear forns said phase adjusting neans and the yoke

forms said actuating neans so that when the yoke is pivoted relative
to the input and out put, the second spur gear is driven around the

flrst gear on the second output and the 15 |dIer gear.. to cause the first . .-
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