
TAPERED COUPLING STRUCTURE AND ROTATING MACHINE BACKGROUND OF THE INVENTION
FIELD of the invention      The present invention relates to a tapered.
coupainq structure in which a shaft provided wnth a. taper-shaped putbr
periphery and a hub provided with a taper -shaped inner periphery are
coupled to each other, Description of the Related Art      As a machine
element for transmitting the output of a driver to driven equipment, a
coupling has been known_ Among various types of couplings, there has been
known a coupling' in which an output shaft of driver provided with a
taper-shaped outer periphery in the shaft end portion thereof (hereinafter,
referred to as a tapered shaft) and a hub into which the shaft end portion
is inserted and which has a hollow part provided with a. taper-shaped inner
periphery' are coupled to each other. This coupling. structure is ,,-Jed to
transmit high output, for example, to transmit the output of a steam
turbine to a compressor, or to transmit engine power to a propeller shaft.
In some cases, the hub is provided on the driver side, and the tapered
shaft is provided. on. the driven equipment side. 



In the tapered coupling structure (hereinafter, sometimes referred to
simply as a coupling structure), when the tapered shaft is coupled to
tactub, or when the tapered shaft is decoupded from the hub, oil is fed to
the coupling surfaces of the tapered shaft and the hub to increase the
diameter of the hub, by which coupling and decoupling are enabled. For this
purpose, the coupling structure is configured so that an oil passage is
provided in the tapered shaft (or the hub), and an oil groove connecting
with the oil passage is provided in the outer peripheral surface of the
tapered shaft (or the inner peripheral surface of the hub) to feed oil to
the coupling surfaces via the oil passage and oil. groove.       Coupling
and decoupling of the coupling structure can also be performed by heating
and thermally expanding the hub besides the use of hydraulic pressure.
However, the work for heating the hub is not easy'rform in the case where
the hub is large. Also, the heating of hub may produce thermal deformation
of the hub. In this case, it s difficult to reuse the hub as it is as a
rotating body.      Therefore, in the coupling structure, coupling and
decoupling are performed with hydraulic pressure In most cases.     As
described in Registered Utility Model No. 3054261, the coupling structure
in which coupling and decoupling are performed by hydraulic pressure has a.
problem in that  



surroundings, --Z.edistered Utility Model No. 3054261 proposesfinhe depth
is 5/100 mm or   -ss) UE termed in the inner periphera) surfacethe hub.
According to Registered Utility Model No 3054261 due to the formation of
fine groove, since oil as a complete fluid does not exs,,,, on the inner
surface of the hub, even iftapered shaft is removed and therebyoil is
in,:posed to the air, the oil does not scatter fiuiHiv and maintains a
state of adhering still to the surface layer portion. Inc.oblem of oil
scatcan bethe o.r000sa.i_- Registered Uti__.Model No. 3054261 and 



further by the kind of oil used, However, with regard to the coupling
structure, a problem described below has been brought --ward" To facilitate
coupling and decoupling us hydraulic pressure, conventionally, a technique
in wh oh aninteiposed between the tapered shaft and the           often
been ado ted, In this technique, a pair of 0 -ridisposed at a predetermined
interval In the axle direction, and an oil groove is prov.ded between    e
paired 0-rings. By doing this, the oil fed via the oil passage and di:
-4roove is accumulated inclosed space formed by the taoereci shaft, the
hub, anu the paired 0-rings, so that a hydraulic pressure for  



- 4 -      However., a demand for avoidance of the use of 0- rings has
arisen. The reason for this is that it is supposed that. if the 0-fihq is
broken during the use of the coupling structure, decoupling of the tapered
shaft from the hub may become difficult to do.     In the coupling
structure without the use of 0-rings, the fed oil is liable to leak from
the end part of the structure, so that a hydraulic pressure necessary for
coupling or decoupling is difficult to obtain. If coupling or decouplina is
performed forcedly in this state, scratches occur on the outer peripheral
surface of the tapered shaft and the inner peripheral surface of the hub.
SUMMARY OF THE INVENTION :7present invention has been accomplished to solve
h above-described technical problems, and accordingly an object thereof is
to provide a tapered coupling. structure in which a tapered shaft can be
coupled to and decoupled from a. hub without the use of an 0-ring
Conditions for decoupling a tapered shaft 110 from a hub 120 in a coupling
structure 100 are explained with reference. to FIGS. IA and 16.      In the
coupling structure 100, in the state in which the tapered shaft 110 is
coupled to the hub 120, the tapered shaft 100 is subjected to a pressure
(surface pressure) P by the hub 120 as shown in FIG. 1A. 



-       When oil is fed to between the tapered shaft 110 and the hub 120 to
debouple the tapered shaft 110 from the hub 120.rce Ft directed in the
direction. indicated                    nax 1<in FIG. le acts on the
tapered shaft 110, On other hanct, between cnetlpereo shaft 110 aAd the hub
120, a frictionad. resistance W\E directed in the c,posite direc n to Ft
acts. When Ft exceeds the tapered shaft. 110 can be aecoupiEtrom the hub
120. en p, denotes the coefficient of dynamiclotion, and theter N denotes
the load based on the surface pressure P. 



Conventionally, to feed oil to between the tapered shaft 110 and the hub
120, an oil, groove 119 provided in the outer per_pneral surface of the
tapered shaft 110 (of the inner peripheral surface of the hub 120) has been
arranged in the center (or in the vicinity of the center) in me axial
direction of a taper part 111 of the tapered. shaft. 110. This is because
the oil permeates in a Th :canoe in the axial direction of the taper part
111. By the pressure of the fed oil 0, as shown in FIGS. 211 and      the
inner peripheral surface of the hub 120 is curved into a concave shape.
When the inside diameter of the hub 120 is increased in this manner, the
contact area between the tel.ft 111 and the hub 120 decreases and
accordingly the frictional resistance pi decreases. That is to say, when
the contact area between the taper part 111 and the hub 120 is small as
shown in FIG. 211,  decoupling is easy to perform, and when the co act area
between the taper part 111 and the hub 120 is larce as shown in FIG. 2B,
decoupling is difficult to pirform.      As shown in FIG. 1A, the surface
pressure P increases in a portion in which the thickness in the radial
direction of the hub 120 is large, that is, as the rigidity in the radial
direction increases. Therefore, in order to remove the tapered shaft 110,
the hydraulic pressure actingthis portion must be increased. However, if
the oil groove 112 is arranged in the center (or in the vicinity of the
center) in the axial direction 



of the taper pa111 of the tapered shaft 110, the distance to this portion
is long, so that the hydraulic pressure acting on this portion is low.
As described above, in the conventional, coupling structure 100, the
position at which the d.j. groove 112 is provided has been unsuitable to
the shape of the hub 120.      Accordingly, the pr-sent invention provides
a rotating machine comprising: a. driver for delivering a rotational force;
a driven equipment rotationally driven by the output of the driver; and a
coupling structure for transmitting the output of the driver to the driven
equipment. The coupling structure according to the present invention
comprises a tapered shaft and a hub which are coupled to each other. The
tapered shaft is provided with a taper part on the side which is coupled
to the hub, the taper part having an axial oil passage formed therein along
the axial direction of the tapered shaft from a front end surface of the
taper part. The hub is provided with a high-rioic - part having a thickness
in the radial direction larger than that of other regions and having a high
rigidity in the radial direction, and a flange part located on the front
end side of the high-rigidity part and continuous with the high -rigidity
part.       A first oil. groove formed in an outer peripheral. surface of.
the taper part or in the inner peripheral surface of the hub to feen oil,
which was fed to the axial oil passage, to the coupling surfaces of the
taper part and the hub is provided in a first region corresponding to the
high rigidity part in the axial direction, and a second oil groove is
provided in a second region different from the first regon.       The high
rigidity' pert is arranged on the front end side of the coupling part of
the taper part and the imb. Further, the first oil groove is arranged on
the rear end. side of the center of width in the axial direction of the
higt . rigidity part:.. 



Inthis rotating machine, oil is fed from the front end surface to the axial
oil passage.       In the rotating machine according to the present
invention, the tapered shaft can be formed with: a radial oil passage
connecting the axial csil passage and the  first oil groove; and a
connecting oil groove connecting the first oil groove and the second oil
groove and extending in the axial direction on an outer surface of the
tapered shaft.      In the rotating machine according to the present
invention, when the tapered shaft is decoupled from the hub, oil. can be
fed from both of the first. oil groove and the second oil groove next the
fee, of oil from the second oil groove can be stopped, and oil can be fed
from the first oil groove only, and next, the feed of oil from the first
oil groove can be stopped, and the feed of oil from the second oil groove
can be restarted. Accordingly, the present invention provides a tapered
coupling structure in which a tapered shaft and a hub are coupled to each
other, the tapered shaft being provided with a taper part on the side of
being coupled to the hub; and the hub being provided with a high-rigidity
part having a thickness in the radial direction larger than that of other
regions and having a high rigidity in the radial direction, wherein a first
oil groove formed in the outer peripheral surface of the taper part or in
the inner peripheral surface of the hub to feed oil to the coupling
surfaces of the taper part and the hub is provided in. a first region
corresponding to the birth-  rigidity part in the axial direction,      In
the present invention, the high-rigidity oart is preferably arranged on the
front end side of the coupling'. 



part. of. the taper part and the huh. in this case, the first oil groove is
preferably arranged on the rear end. side of. the center. of width. in. the
axial direction of the high-J      Riso, in the present invention, a second
oil groove can be formed in. a second region different from. the first
region.      The tapered coupling structure in accordance with the present.
invention is used as a coupling structure in a rotatinb machine comprising
a driver for delivering a rotatienal force: driven eguioment rotationally-
driven by the output of the driver; and the couplin structure for
transmitting the c-otp:ot of the drivbr to the driven eq-mipment.      The
tapered coupling structure in accordance with the pfesent invention can
feed oil preferentally to a region havinb a high surface pressure because
the first oil groove for feeding the oil to the coupling surfaces of the
taper part and the hub is provided in the first tegibn corresponding to the
high-rigidity- part in the axial direct.cfl c Rs a result, there can be
prolded the tapered couplinb structure in which the tapered shaft can be
coupled to and deccapied from the hub without the use oh an 0-ring,  



10 BRIEF DESCRIPTION OF THE DRAWINGS       FIGS. IA and 18 are diagrams for
explaining a. force acting on a tapered coupling structure;       FIGS. 2A
and 28 are sectional views showing a state in which oil is fed to coupling
surfaces of a tapered shaft and a huh of a tapered coupling structure;
FIGS. 3A and 312. are sectional views of a tapered coupling structure in
ccordance with a first embodiment;       FIG, 4 is a sectional view of a
tapered coupling structure in accordance with a second embodiment;
FIGS. 52\, 5B and 50 are sectional views of a tapered coupling structure in
accordance with a third embodiment; 



FIGS. &A, 68 and 60 are sectional views showing a deco piing procedure for
a tapered coupling structure in accordance with a second embodiment; and
FIG. 7 is a diagram showing a general configuration of a. rotating machine
for which a tapered coupling structure is used_  --      DETAILED
DESCRIPTION OF THE PREFERRED EMBODIMENTS First. Embodiment      The present
invntion will now be descrfbed in detail based on a first. embodiment shown
in the accompanying drawing,       FIGS. 3.P. and 3B are sectional. views
of a coupling structure 10 in accordance with the first embodiment, FIG. 3A
being a sectional view taken along the line 3a-3a. of FIG. 35. and FIG. 3B
being a sectional view taken alonp the line 3b-3b of FIG. 3A_       The
coupling structure 10 is made up of a tapered shaft 20 and. a hub 30
coupled to the tapered shaft 20. The tapered shaft 20 constitutes, for
example, the output shaft of a steam turbine, not shown. The hub 30 is
connected to, 1-or example, the input shaft of a compressor, not shown, and
functions as an element for transmitting the output of the steam turbine to
the compressor. 



The tapered shaft 20 includes a taper part 21 the diameter of which
decreases toward the tip end. In the present invention, the tip end side of
the tapered shaft 20 is defined as the front, and the opposite side thereto
as the rear.       An axial oil. passage 22 is formed along the axial
direction of the tapered. shaft 20 from a front end surface, F of the taper
part. 21. Also, a radial oil passage 23 is formed in the rariial direction
of the taper  - 12 - part 21. The radial oil passage 23 communicates wit,:
the axial oil passage 22, and both ends thereof are open to the outer
peripheral surfacethe taper part 21. Therefore, oil fed from a hydraulic
pressure source, not shown, flows along the axial direction in the axial
oil passage 22 that is open to the front end surface F of the taper part.
21, and then flows to the outer periphery side in the radial direction
along the radial oil passage 23 as indicated by arrow marks. Thereafter,
the oil flows out to the coupling surfaces of the taper part 21 and the hub
30.      At a position at which the radial oil passage 23 is open on the
outer peripheral surface of the taper part 21, an oil. groove 24, is formed
along the circumferential direction of the taper part 21. The oil flowing
out of the opening of the radial oil passage 23 flows in the oil groove 24,
by which the oil is permeated in the circumferential direction of the outer
peripheral surface of the taper part 21. When oil is fed even after the oil
groove 24 has been filled with oil, the oil is permeated toward the axial
direction onto the coupling surfaces of the taper part 21 and the hub 30.
The hub 30 includes a base part 31 having a hollow part through which the
taper part 21 of the tapered shaft 20 penetrates, a high-rigidity part 32
having an outside diameter larger than that of the base part 31, and a
flange part 33 located on the front end side of the high- 



rigidity part 32. The flange part 33 is connected, with bolts or other
fastening means, to a. struatural member that is subjected to a transmitted
force. The hienrigidity part 32 is a part that is continuous with the
flange part 33 and is subjected to a high torsional. stress, so that the
wall thickness thereof in the radial direction is set large. Therefore, the
high-rigidity. part 32 is arranged on the front end. side. Since the
high-rigidity part 32 has a wall thickness in the radial direction larger
than that of the base part 31, the surface pressure P of the taper parr 21
received from the high-rigidity part 32 is higher than the surface pressure
P of the taper part 21 received from the base part Si as shown in FIG. 1A.
The hollow part of the hub 30 penetrates in. the axial direction, and there
is formed a taper part accommodating part. 34 the diameter of which
decreases continuously toward the front end from the rear end thereof.
As shown in FIG. 31k, in the tapered coupling structure 10 in which the
tapered shaft 20 and the hub 30 are coupled to each other at a normal
position, the oil groove 24 is provided in a region (a first region)
corresponding to the high-rigidity part 32 of the hub 30. More
specifically, the oil groove 24 is formed in the range in the axial
direction in which the tapered shaft 20 and the hub 30 are coupled to each
other and in. the  - 14 - range in which the hiczh-r gidity part 32 is
located the range indicated by 7, in FIG. 3A).       In the tapered
coupling structure 10, the oil groove 24 is provided at a position
corresponding to the high-rigidity part 32 of the hub 30, As described
above, the surface pressure P of the taper part 21. received from the
high-rigidity part 32 is high. However, since the oil groove 24 is provided
at a. position corresponding to the high-rigidity part '' the hydraulic
pressure acting on the hub 30 against the surface pressure is higher than
the hyhr.anlic pressure on the surroundings. Therefore, the tapered shaft
20 can be coupled to or decoupled from the hub 30 without the provision of
an 0-ring. 



In the case of the tapered coupling structure 10, the high-rigidity part 32
is arranged on the front end side. In this case, if the position at which
the oil groove 24 is provided is too close to the front end surface F of
the tapered shaft 20 even if corresponding to the high-rigidity part 32 of
the hub 30 (being in the range indicated by Z in FIG. 3A), the fed oil may
leak to the outside without acting. In this case, therefore, the oil groove
24 is preferably provided at a position corresponding to the high-rigidity
part 32 and moreover on the rear end side of the center in the axial
direction of the high-rigidity part. 32. Needless to say, this
consideration is unnecessarythe case where the high-  - 15 - rigidity part
32 is arranged at a position other than the position near the front end.
Second Embodiment      FIG. 4 is a sectional view of a coupling structure
50 in accordance with a second emhodiment.      The coupling structure 50
comprises a tapered shaft 40 and the hub 30 coupled to the tapered. shaft
40. The hub 30 is the same as that of the first embodiment, and therefore
the emplafatcr thereof is omitted.      The tapered shaft 40 includes a
taper part 41, and an axial oil passage 42 is formed along the axial
direction of the tapered shaft 40 from the front end surface of the taper
part 41. Also, in the radial. direction of the taper.. part 41, a first
radial oil passage 43 and a second radial oil passage 45, which. is
provided. at a predetermined interval from the first radial oil passage 43,
are formed. The first radial on passage 43 communicates with the axial oil
passage 42, and both ends thereof are open to the outer peripheral surface
of the taper part 41_ The second radial oil passage 45 communicates with
the terminal end of the axial oil passage 42, and both ends thereof are
open to the outer peripheral surface of the taper part 41. Therefore, oil
fed from a hydraulic pressure source, not shown, flows in the axial oil
passage 42 and the first radial oil. passage 43 in order, and flows out to
the 



- 16 - outer peripheral surface of the taper part 41. Also, the oil flows
in the axial oil passage 42 and the second radial oil passage 45 in order,
and flows out to the outer peripheral surface of the taper part 41.      At
a position at which the first radial oil passage 43 is open on the outer
peripheral surface of the taper part 41, a first oil groove 44 is formed
along the circumferential direction of the taper part 41. The oil flowing
out of the opening of the first radial oil passage 43s in the first oil
Groove 44, by which the oil is permeated in the circumferential direction
of the outer peripheral surface of the taper part 41. Also, at a position
at which the second radial oil passage 45 is open on the outer peripheral
surface of the taper part 41, a second oil groove 46 is formed along the
circumferential direction of the taper part 41. The oil flowing out of the
opening of the second radial oil passage 45 flows in the second oil groove
46, by which the oil is permeated in the circumferential direction of the
outer peripheral surface of the taper part 41_ When the first oil groove 44
and the second oil groove 46 are filled with oil, the oil is permeated
along the axial direction onto the coupling surfaces of the taper part 41
and the hub 30. As shown in FIG.. 4, in the tapered coupling 



structure 50 in which the tapered shaft 40 and the hub 30 are coupled to
each other at a normal position, the first  oil groove 44 is provided in a.
region (a first region) corresponding to the high-rigidity part 32 of. the
hub 30. Also, the secohd --I' groove 46 is provided in a rebion (a second
region) corresponding to the base part 31 of the huh 30.      In the
tapered coupling structure SO, since the first oil groove 44 is provided in
the region, corresponding to the high-rigidity part 32 of the hub 30, the
hydraulic pressure acting on the hub 30 against the surface pressure of the
taper part 41 received from the high-rigidity part 32 is high,
Furthermore, in the tapered. coupling structure 50, the second oil groove
46 is provided in the region corresponding to the base part 31 of the hnh
30. Therefbre, the oil can be permeated easily into a large region of the
coupling surfaces in the axial direction of the tapered shaft 40 and tha
hub 30, so that the tapered shaft 40 can be coupled to or decouoled from
the hub 30 more easily than in the first. embodiment. Third Embodiment
FIGS, 5A, SB and EC are sectional views of a coupling structure 70 in
accordance with the third embodiment, FIG. 5A being a sectional, view taken
along the line 5a-5a of FIG, 5B, FIG. SE being a. sectional view taken
along the line 5h 5h of FIG. 5A, and FIG. 50 being a sectional view taken
along the line 5c-5c of FIG, 5A. 



- 18 -       The coup_ina structure 70 comprises a tapered. shaft 60 and
the huh 30 coupled to the tapered shaft 60. The hub 30 is the same as that
of the first embodiment, and therefore the explanation thereof is omitted.
The tapered shaft 60 comprises a taper part 61, and an axial oil. passage
62 is formed along the axial direction of the tapered shaft 60 from the
front end surface of the taper -Art 61. Also, in the radial direction of
the taper part 61, a radial oil passage 63 is formed. The radial oil
passage 63 communicates with the terminal end of the axial oil passage 62,
and both ends the ; are open to the outer peripheral surface of the tape_
part 41. Therefore, oil. fed from a hydraulic pressure source, not shown,
flows in the axial oil passage 62 and the radial oil passage 63 in order,
and flows out to the outer peripheral surface of the taper part 61.
At a position at which the radial oil. passage 63 is open on the outer
peripheral surface of the taper par_ a second oil groove 65 is formed along
the circumferential direction of the taper partThe oil flowing out of the
opening of the radial oil passage 63 flows in the second oil groove 65which
the oil is 



permeated in the circumferential direction of the outer peripheral surface
of the taper part 61.      in the outer peripheral surface of the taper
part 61, there is provided a connecting oil groove 66 one end of  - which
communicates with the second oil groove 65 and which extends in the axial
direction toward the front end of the tapered shaft 60, The other end of
the connectihe oil groove 66 communicates with a first oil groove 64. The
first. oll groove 64 is formed along the circumferential direction. in the
outer peripheral surface of the taper part. 61. Some of the oil flowing in.
the second oil groove 65 passes through the connecting oil groove 66 and
reaches the first oil groove 64. This oil flows in the first oil groove 64,
by which the oil is permeated in the circumferential direction of the outer
peripheral surface of the taper part 61,       In the tapered coupling
structure 70 in which the tapered shaft 60 and the hub 30 are coupled to
each other at a normal position, the first oil. groove. 64 is provided in a
region corresponding to the high-rigidity part 32 of the hub 30, Also, the
second oil groove 65 is provided in a region corresponding to the base part
31 of the hub 30.       In the tapered coupling structure 70, since the
first oil groove 64 is provided in the region corresponding to the
high-rigidity part $2 of the hub 30, the hydraulic pressure acting on the
hub 30 against the surface pressure of the taper part 61 received from the
high-rigidity part 32 Is high. 



Furthermore, in the tapered coupling structure 70, the second oil groove 65
is provided in the region  - 20 - corresponding to the base part 31 of the
hub 30. Therefore, the oil can be permeated easily into a large region of
the coupling surfaces in the axial direction of the tapered shaft 60 and
the hub 30, so that the tapered shaft 60 can be deco-LT.1i, from the hub $0
more. easily than in the first embodiment       Also, the feed. of oil from
the second oil groove 65 to the filet oil groove 64 is accomplished via the
connectingcove 66. This connecting oil groove 66 can be mach ned easily as
compared with the first radial oil passage 43 in the second embodiment, th
Embodiment       Regarding the coupling structure 50 shown as the second
embodiment, a. preferred procedure for decoupling the tapered shaft 40 from
the hub 30 is explained with reference to FIGS, 6A, 6B and 6C. 



The coupling structure 50 comprises the first. oil groove 44 and the second
oil groove 46. When the tapered shaft 40 is decoupled from the hub 30, o 1.
can he fed from both of the first oil. groove 44 and the second ci groove
46 from beginning to end of the decoupiing, and also the feed of oii from.
the f st oil groove 44 or t c" second oil. groove 46 can be stopped
depending on the stage of deconpling.       As shown in FIG. 6A, at the
decoupling start time, since the surface pressure P received from the hub
30 by  - 21 - the tapered. shaft 40 is the highest, oil is fed. from both
of the first oil groove 44 and the second oil groove 46. By doing this, the
tapered shaft 40 and the hub 30 axe moved relatively. in. the decouhring
direction. in FIGS, 6A, 61-1 and 60, the region to which oil is fed is
painted over in black.      Next, as shown in FIG. 61-3, the feed of oil
from the second oil groove 46 is stopped, and oil. is fed from the first
oil. groove 44 only. After oil has been fed from both of the first oil
groove 44 and. the second oil groove 46, decoupling can be performed
relatively easily, However, to the region. corresponding to the
high-rigidity part. 32, oil is fed from. the first oil Groove 44 because
the surface pressure P thereof: is high_       Next, as shown in FIG. 60,
the feed of oil from the first oil groove 44 is stopped, and. the feed of
c.Yfl from. the second oil groove 46 is restarted. As the tapered shaft 40
and the hub 30 move relatively in the decoupling direction, the surface
pressure P from the high-rigidity part 32 decreases. Therefore, to give
priority to the permeation of oil in the axial direction as far as
possible, oil is fed from the second oil groove 46.       The changeover
timing from FIG. GA to FIG, 6B and the changeover timing from FIG. GB to
FIG. 6C can be set appropriately based on the shapes, sizes, and the like
of the tapered shaft. 40 and the hub 30. 



in the above description, a procedure consisting of the feed from both of
the first oil groove 44 and the second oil groove 46, the feed from. the
first oil groove 44 only, and the feed from the second oil groove 46 has
been used- However, a different procedure may be used depending on the
shapes and sizes of the tapered shaft 40 and the huh 30 and further the use
of the first oil groove 44 and the second oil groove 46. The essential
thing is that. in the case where two oil grooves of the first oii. groove
44 and the second oil groove 46 are provided, a procedure suitable for
decoupling the tapered shaft 40 from the hub 30 most efficiently should be
used.      Means for feeding oil selectively from the first oil groove 44
and the second oil groove 46 is not subject to any restrithon. For example,
a nozzle member formed with discharg_, holes at positions corresponding to
the first oil groove 44 and the second oil groove 46 is inserted into the
axial oil passage 42, and is advanced and retracted.      The above is a
description of embodiments of the present invention. Besides the above-dest
ibed embodiments, the configurations described in the above described
embodiments can be taken and left, or can be changed appropriately to
another configuration as far as not departing from the spirit and scope of
the present invention.       For example, the oil groove can be provided in
the huh as described in Registered Utility Model NO. 3054261, or the oil
passaie can be provided in the hub,. Also, in the above description,
explanation of decoupling has been. given. However, needless to say, the
present invention is effective for coupling operation.       In. a rotating
machine 200 including a driver 210 for delivering a rotational force and a.
driven egbipment 220 rotationally driven by the output of the driver 210 as
shown in FIG, 7, the tapered coupling structure 10 (SO, 70) desc -thed
above is used as a coupling structure 230 for transmitting the output of
the driver 210 to the driven equipment 220. In this case, the tapered
coupling structure is formed by providing a taper-shaped shaft end on
either one of the rotating shaft on the driver 210 side and the rotating
shaft on the driven equipment 220 side and by providing a. hub on the other
thereof. As the driver 210, for example, a steam turbino, a gas turbine, an
internal combustion engine, or an electric motor is used. As tho driven
equipment. 220, a. compressor, a wheel, a propeller, or the like is used.
Between the driver 210 and the driven equipment 220, a speed-up gear and/or
a variable speed gear can be provided. In this case, the shaft end of the
rotating shaft of the speed-up gear and/or the variable speed gear may be
made taper-shaped, or a hub maw be provided thereon, 



24 -- Claims 1.A rotating machine comprising: a driver for delivering a
rotational force;       a driven equipment rotationally driven by the
output of the driver; and       a coupling structure for transmitting the
output of the driver to the driven equipment, wherein       the coupling
structure comprises a tapered shaft an a huh which are coupled to each
other, 



the tapered shaft being provided with a taper part on the side which is
coupled to the hub, the taper part having an axial oil passage formed
therein along the axial direction of the tapered shaft from a front end
surface of the taper part; and       the hub being provided with a
high-rigidity part havingthickness in the radial direction larger than that
of other regions and having a. high rigidli lin the radial di rectio.n and
a fiance par.,the front end side of the high :igidity part and continuous
with the igtpart, wherein      a first oil groove formed in an outer
peripheral surface of the taper part or in the inner peripheral surface of
the hub to feed oil, which was fed to the axial oil passage, to the
coupling surfaces of the taper part and the hub is provided in a first
region  25 - 



corresponding to the hl.qh--riqidit part in the axial direction,
wherein a second c: Ii groove is formed in a second region different from
the first region,      wherein the high- igidity part is arranged on the
front. end side of the, coupling part of the taper part and the hub,
wherein the first. oil groove 15 further arranged on the rear end side of
the center of width in the axial direction of the high-rigidity part, and
oil is fed from the front end. face to the axial oii oas5age. f.The
rotating machine according to claim 1, wherein. the tapered shaft is
ftnflo,id, with:      a radial oil passage connectin-1 the axial oil
passage and the first oil groove; and 



a. connecting oil groove connecting the first oil groove and the second on
groove and extending' in the axial direction on an outer surface of the
tapered shaft.       The rotating machine according to claim 1 or 2,
wherein,    when the tapered shaft is decoupJed. from the huh, oil is fed
from both of the first oil groove and the second oil groove,  - 26 -
next, the feed of oil from the second oil groove is stopped, and oil is fed
from the first oil groove only, and      next, the feed of oil from the
first oil groove is stopped, and the feed of oil from the second oil groove
is restarted, 


