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As the press portions E are pushed by a force F against the protruding end
portions T of the E- The present invention relates to an E-shaped   shaped
retainer ring A, the inner circumference of retainer ring. The closest
prior art is known from  the ring comes into contact with the groove G at
the DE-A1-1 450 966.                           5   points P. The contact
points P on the ring then In this known safety clip a retaining tongue with
slide on the outer circumference of the ring accom- a stop formed at its
end is erected in a manner to  modating groove G, expanding the opening 0,
until face rearwardly so that the stop abuts against the  the E-shaped
retainer ring A disengages from the pin to lock the safety clip. For
allowing the retaining  shaft S. tongue to be erected, the tongue is
separated from   10  To remove the E-shaped retainer ring A re- the arm by
slots, notches or cut-outs. Further,    quires a large push sufficient to
cause an elastic employed in DE-A-'966 for retaining the safety clip
deformation of the ring A. Furthermore, since the in the groove is a
dish-shaped embossment which    shaft S is mounted in a narrow space inside
a abuts against an inner wall of the groove and      machine, the removal
of the ring by using the tool produces an elastic force pressing the safety
clip  15  J is no easy work. against the other inner wall of the groove.
Further,  This invention has been accomplished to over- it is
disadvantageous that the known safety clip is  come these drawbacks and its
objective is to pro- removed from the pin 1 in two steps.
vide an E-shaped retainer ring which can be fitted Figure 1 shows the front
view of an E-shaped   firmly on a shaft with a large clamping force and
retainer ring A of JIS standard for use on shafts.  20  which can also be
removed easily with a small Figure 2 is a cross section of the E-shaped
retainer  pressing force. ring A fitted in a retainer ring accommodating
These objects are solved by the retainer ring groove G formed around the
circumference of a      as characterized in claim 1. shaft S.
The E-shaped retainer ring of the above con- The E-shaped retainer ring A
is made of such   25  struction works as follows: materials as a spring
steel or a spring stainless     As with conventional E-retainer rings, the
open- steel. As shown in Figure 1, the E-shaped retainer  ing of the
E-retainer ring of this invention is ring has an inner diameter d slightly
smaller than  pressed against the ring accommodating groove on the outer
diameter of the retainer ring accom-     the shaft and resiliently expanded
until the ring fits modating groove G. The E ring is formed with  30  in
the groove with a snapping force. recesses R on its inner circumference to
allow        The opening is expanded by the deformation of elastic
deformation to be made more easily and, at  the entire E-shaped retainer
ring and its elasticity one location on the circumference, with an opening
causes the ring to restore its original shape and 0.
thereby engage with  the ring accommodating The both sides of the opening O
are pressed   35  groove with a clamping force. against the retainer ring
accommodating groove G      The E-shaped retainer ring of this invention is
to resilientiy expand the opening O until the E-   almost similar in shape
to the conventional E- shaped retainer ring A snaps into the retainer ring
shaped retainer ring, except for the shape of the accommodating groove G
(see Figure 2). Now, the    front end portions. Thus, the clamping force
acting retainer ring A resiliently clamps the groove G and   40  on the
shaft is almost the same as the conventional is thus firmly fitted on the
shaft S. The E-shaped  ring. At the front end portions, however, the shaft
retainer ring A mounted on the shaft S has the     clamping force is
slightly larger than in the conven- function of positioning a part sleeved
on the shaft S  tional ring. or prevent it from slipping off.
The distance between the outer sides of the When the E-shaped retainer ring
A is to be   45  front end portions, on each side of the opening, of
removed, the protruding end portions T formed at   the E-shaped retainer
ring is almost equal to the the outer circumference of the ring on each
side of  outer diameter of the ring. Thus, when both the the opening O are
pushed away from each other to   front end portions are pushed by the tool,
the gap expand the opening O so that the ring can be taken  expanding
torque that occurs between the front out of the shaft S.
50  end portions and the contact points between the Figure 3 is a partly
sectioned front view show-  shaft and the ring's inner circumference is
larger ing the E-shaped retainer ring A being removed    than in the
conventional ring. from the shaft by a tool J. The tool J has a recess
So, the opening is more easily expanded and J1  formed at its front center,
large enough to    thus the ring can be removed with a smaller press-
accommodate the groove G. The tool also has  55  ing force than is required
with the conventional E- press portions E at the front on each side of the
shaped retainer ring. recess J1 which are adapted to be pressed against 



the protruding end portions T. 2    3                 EP0386617B1
4 BRIEF DESCRIPTION OF THE DRAWINGS                    Figures 23A and 23B
are partly cross-sectioned schematic views showing the process of remov-
Figure 1 is a front view of a conventional E-     ing the ring. shaped
retainer ring; Figure 2 is a vertical cross section of the con-   5
DESCRIPTION OF PREFERRED EMBODIMENTS ventional E-shaped retainer ring
fitted on the shaft;
Embodiments of this invention will be de- Figure 3 is a front view of the
conventional E-  scribed by referring to the attached drawings. shaped
retainer ring showing how the ring is        Figures 4 to 6 are front views
of E-shaped removed from the shaft;                     10  retainer rings
A1, A2, A3 according to this inven- Figures 4 through 8 show embodiments of
this   tion. Figure 7 shows a vertical cross section of the invention;
ring Al. Figure 4 is a front view of an E-shaped retainer    Figure 4 shows
the E-shaped retainer ring with ring A1 as one embodiment of the invention;
its opening A7 expanding outwardly. Protruding Figure 5 is a front view of
an E-shaped retainer  15  end portions A8 formed on each side of the open-
ring A2 as another embodiment;                  ing A7 and on the outer
circumference of the ring Figure 6 is a front view of an E-shaped retainer
are projected outwardly, when compared with the ring A3 as still another
embodiment;            conventional front end portions A4 indicated by
Figure 7 is a vertical cross section of Figure 4;  one-dot line. The outer
circumference of the E- Figure 8 is a front view of the E-shaped retainer
20  shaped retainer ring extends straight toward the ring A1 showing how
the ring is remove from     front end portions A8 in a manner maintaining
its the shaft;                                       width equal to the
outer diameter of the ring Al. Figures 9 to 17 show embodiments of a tool
That is, the distance between the front end (not forming part of this
invention) for fitting the E-  portions A8 at the outer circumference is
equal to shaped retainer ring of this invention;       25  the outer
diameter of the E-shaped retainer ring. Figure 9 is a front view of a
retainer ring fitting  It is seen that the greater the distance between
tool;                                           the outer parts of the
front end portions, the easier Figure 10 is a cross section taken along the
line  it will be to remove the E-shaped retainer ring Al. X-X of Figure 9;
However, since the space surrounding the E-ring Figure 11 is a cross
section taken along the line   30  on a shaft is narrow, there is an
increased chance Y-Y of Figure 9;                                 of the
ring assembly work being interfered with by Figure 12 is a cross section
taken along the line  other adjacent parts if the end-to-end distance is
Z-Z of Figure 9;                                increased. Also the
insertion of the tool will become Figure 13 is a perspective exploded view
of the  more difficult. Thus, the end-to-end distance is tool;
35  made equal to the outer diameter, the maximum Figures 14A to 14C are
simplified cross sections  width of the ring. showing how the retainer ring
fitting tool works;   Where a spring steel or spring stainless steel is
Figure 15 is a front view of another embodiment  used for the E-shaped
retainer ring A1, the ring of a retainer ring fitting tool;
may be formed with recesses R at the inner cir- Figure 16 is a cross
section taken along the line  40  cumference, like a ring A shown in Figure
1. Where V-V of Figure 15; and                            a plastic
material is used, these inner recesses R Figure 17 is a front view of a
further  embodi-  need not be formed. ment of a retainer ring fitting tool;
A recess A9 at the back of the ring on a side Figures 18 to 23B show a tool
not forming part  opposite to the opening A7 forms a surface to of this
invention for fitting and removing an E-  45  receive the tip of the tool
(not shown), which is shaped retainer ring of the present invention;
used to assemble the E-ring A1 on the shaft S from Figure 18 is a front
view of the E-shaped re-    a side opposite to the opening A7. The reason
why tainer ring fitting and removing tool with the   the tool receiving
surface 9 is formed as a recess cover removed;
is that the tool tip can be prevented from slipping Figure 19 is a front
view of the tool;      50  sideways on the outer circumference of the
E-ring Figure 20 is a partly cutaway side view of Figure  A1, allowing the
ring to be assembled easily. 19;
The tool receiving surface A9 is not a must and 



Figure 21 is a perspective exploded view of the  may be omitted, like an
E-ring A2 as shown in tool;
Figure 5, if the tool tip is shaped in conformity with Figures 22A to 22C
are partly cross-sectioned   55  the contour of the outer circumference of
the E-ring schematic views showing the process of fitting   because the
tool tip thus shaped will not easily slip the ring; and
sideways. 3    5                 EP 0 386 617 B1                    6 Now,
the action of the E-rings Al to A3 of the  portion of the tool body 101 is
provided a shallow above constructions will be explained by referring
support member mounting recess 103 that commu- to Figure 8, in which the
E-ring Al is shown.      nicates with the slide base accommodating recess
102. In the bottom of the recess 103 there is [Mounting on the Shaft]
5   formed a longitudinally extending groove 104. At an intermediate
portion of the groove 104, spring re- The E-ring is assembled on the shaft
S in a     ceiving projections 105 are formed protruding from way similar
to that in the conventional E-ring. The  both walls of the groove. Threaded
holes 106 are back of the ring A1 opposite to the opening A7 is  formed in
the bottom of the recess 103, two on pushed by the tool (not shown) to
press the open-  10  each side of the groove 104. The front end portion ing
A7 against the ring accommodating groove G     101a is formed with a notch
107 to avoid interfer- on the shaft S. As a result, the surfaces of the
ence with a shaft, on which the E-shaped retainer opening A7 being pressed
against the shaft S are   ring is to be fitted. acted upon by components of
a force that will          As shown at the lower part of Figure 9, the E-
expand the opening A7, deflecting the entire ring   15  shaped retainer
ring A has an opening A7 at one Al and resiliently expanding the gap of the
open-  location of a ring plate as in conventional retainer ing A7, until
the ring A1 firmly fits on the groove G.  rings. The ring A may also be
formed with a recess The E-shaped retainer ring A1 is similar in     A9 at
a point on the outer circumference opposite shape to the conventional one
and has the clamp-   to the opening A7 to receive the tool pressure. This
ing force on the shaft almost equal to that of the   20  is useful when
mounting the retainer ring A be- conventional ring. At the front end
portions A8, the  cause the tool can easily be pressed against the clamping
force is slightly larger.                 recess A9. When the retainer ring
A is made of a synthetic [Removing from the Shaft]
resin instead of a spring steel or spring stainless 25  steel, it only
requires a smaller pushing force to fit Referring to Figure 8, as the press
portions 236  the ring on a shaft. of the tool J are pressed against the
front end       A plate-like retainer ring support member 110 portions A8
of the ring with a force F1, the inner  is mounted in the recess 103 and is
securely fixed circumference of the ring A1 comes into contact    to the
retainer ring fitting tool body 101 by set with the ring accommodating
groove G on the shaft  30  screws 112 that are inserted through holes 111
cut S at points P. The contact points P are applied with  in the support
member 110 and screwed into the a moment of F1 x 1, causing the opening A7
of the  threaded holes 106. ring A1 to be expanded.
The width b of the front end portion of the The pressing force F1 required
to remove the   retainer ring support member 110 is roughly equal ring A1
is therefore smaller than the force F need-  35  to the outer diameter of
the retainer ring A. The ed for the conventional ring A, making the removal
support member 110 has at the front end an abut- of the ring Al easier.
ment 113 which is identical in shape with the mating surface of the ring A.
The abutment 113 is [Advantages of the Invention]
located inwardly from the front end of the tool body 40  101 by a distance
h that will just allow the E- Since the E-shaped retainer ring of this
inven-  shaped retainer ring A to be accommodated in the tion is
constructed as described above, the press-  front part of the tool body 101
(see Figure 9). A ing force required to remove the ring is reduced   square
hole 114 is formed in the retainer ring while the ring's clamping force on
the shaft slightly  support member 110 at a point close to the abut-
increases. This makes easier the hitherto difficult  45  ment 113. work to
remove the E-shaped retainer ring from the    A slide base 115 to be
inserted into the slide shaft installed in a narrow space inside a machine.
base accommodating recess 102 has at its rear Figure 9 is a front view of a
retainer ring fitting  end a shaft 116 that is inserted into the groove 104



tool B; Figure 10 is a cross section taken along the  (see Figures 10 and
11) and which has a spring line X-X of Figure 9; Figure 11 is a cross
section   50  117 sleeved thereover. taken along the line Y-Y of Figure 9;
Figure 12 is a  At the front end of the slide base 115 is formed cross
section taken along the line Z-Z of Figure 9;  a recessed surface 118 that
engages with the outer and Figure 13 is a perspective view of the ex-
circumferential surface of the shaft on which the ploded retainer ring
fitting tool.                 retainer ring A is to be mounted. The
recessed Referring to Figure 13, a tool body 101 has at  55  surface 118 is
formed with a slit 119 at the center. a front end portion 101a, which is
shown at the left,  The front part of the slide base 115 is formed, a slide
base accommodating recess 102 that opens   on one side of the slit 119,
with a threaded hole toward the front and upward. At an intermediate    120
and on the other side with an insertion hole 4    7                 EP 0
386 617 B1                        8 121 so that an adjust screw 122 is
passed through  the annular groove 129 (see Figure 14A). The the hole 121
and screwed into the threaded hole    opening A7 of the retainer ring A and
the recessed 120 to adjust the width of the slit 119 (see Figure  surface
118 of the slide base 115 move sliding on 12).
the outer circumferential surface of the shaft S until On the upper surface
of the slide base 115,   5   the retainer ring A comes at the annular
groove clamping projections 123 protrude upwardly from   129, at which time
the ring A sinks into the groove the edges at each side of the slide base
115. The  129 (see Figure 14B). In this way, the retainer ring gap between
the clamping projections 123 is al-    A can easily be located in its
mounting position. most equal to the outer diameter of the retainer
Next, the retainer ring fitting tool B is lightly ring A and can be finely
adjusted by the adjust  10  pressed against the shaft S. As a result, only
the screw 122. The front part of each clamping projec-  slide base 115 in
contact with the shaft S relatively tion 123 is tapered on the inner side
so that the  retracts against the force of the spring 117, causing tapered
surfaces 123a expand forwardly.            the E-shaped retainer ring A
pushed by the abut- At an intermediate position between the clamp-  ment
113 to fit in the annular groove 129 (see ing projections 123 is provided a
sliding guide   15  Figure 14C). piece 124 that bulges upwardly from the
upper         Figure 15 shows another embodiment of a re- surface of the
slide base 115 and is adapted to fit  tainer ring fitting tool B1. Figure
16 shows a cross into the square hole 114. The slide base 115 has   section
taken along the line V-V of Figure 15. grooves 125 formed one on each side,
into which       The retainer ring fitting tool B1 has a cover 130 are
fitted the front ends of guide screws 126 that  20  mounted on the upper
surface of the slide base are screwed into threaded holes in both side
walls  115 to cover the front end of the retainer ring of the tool body
101.                              support member 110. In other respects,
this em- Thus, the slide base 115 slides in the recess   bodiment has the
similar construction to that of the 102, guided by the sliding guide piece
124 and the  preceding embodiment B. guide screws 126 until the sliding
guide piece 124   25  The cover 130 is provided for the purpose of abuts
against the front or rear end wall of the    preventing the retainer ring A
from slipping off the square hole 114. The slide base 115 is urged
tool B1 in the event the ring A should get dis- toward the front of the
slide base accommodating   located from the clamping projections 123 of the
recess 102 by the spring 117 interposed between    slide base 115 during
the ring assembly work due the slide base 115 and the spring receiving
projec-  30  to insufficient clamping force of the projections tions 105.
123. A hole 127 cut in the side of the tool body 101    A hole 131 is
provided to the cover 130 for an is for inserting a tool to adjust the
adjust screw  operator to check that the E-shaped retainer ring A 122.
is in contact with the abutment 113. Next, the operation of the retainer
ring fitting   35  Figure 17 is the front view of a further embodi- tool B
of the above construction will be explained.  ment of a retainer ring
fitting tool B2. Figure 9 shows the front end of the slide base     The
tool B2 consists of two ring fitting tools B 115 moved by the spring 117
almost to the front    that are integrally connected back to back. At each
end of the tool body 101. In this condition, the E-  end portion of the
tool body 101 there is provided shaped retainer ring A can be placed on the
slide   40  a slide base accommodating recess 102, a retainer base 115
exposed from the abutment 113.            ring support member 110, and a
slide base 115. The distance between the clamping projections      Where
the retainer rings A used vary in size, it 123 is finely adjusted by the
adjust screw so that  is possible to fit two kinds of rings A by a single 



they will clamp the ring A with a small pressure.  tool B2. In this case,
as shown in Figure 17, it The pressure receiving surface of the retainer
ring   45  would be advantageous if one groove 104 is com- A is placed in
contact with the abutment 113, with  monly used in the tool body 101 and
shortened to both sides of the ring A clamped between the       such an
extent that the two opposite shafts 116 will clamping projections 123.
not interfere with each other. As shown in the simplified cross section of
The above construction offers the following ad- Figure 14A, the shaft S is
formed on its circum-  50  vantages. ference with two annular strips of
grooves 128, 129.  (1) Because the slide base is mounted slidable An
E-shape retainer ring C is already fitted in one  on the tool body, the
E-shaped retainer ring is of the annular groove 128 with a part P mounted
on   applied with almost no external pressure when the shaft S. Suppose you
wish to fit the retainer    the retainer ring fitting tool is placed in
contact ring A in the remaining annular groove 129. The   55  with the
outer circumferential surface of a shaft. following steps should be taken.
First, with the front  Thus, when the front end of the tool is slid on end
of the retainer ring fitting tool B lightly in   the outer surface of the
shaft, the ring will not contact with the shaft S, the tool B is moved
toward  slip off from the tool, allowing the ring to be 5    9
EP 0 386 617 B1                   10 easily positioned at the annular
groove.        serted in the recess 2022. The slide base 2152 has (2) The
tool is light enough to be manipulated  a spring support rod 216 projecting
therefrom, on by one hand and a simple operation of lightly    which one
end of a spring 217 installed in the pressing the tool against the shaft
enables the  spring accommodating groove 204 is sleeved, so retainer ring
to be fitted on the shaft. Thus, the   5   that the removing slide base
2152 is urged toward assembly work is done with ease.                the
end portion 202a2 of the recess 2022. (3) Where the mechanism at the front
end por-       The removing slide base 2152 is formed, at the tion of the
tool is provided to both ends of one  end, with a semicircular recess 218
that will come tool, two different kinds of rings can be assem-  into
contact with the shaft on which the E-shaped bled with a single tool. This
type of tool is  10  retainer ring is fitted. The end surfaces of the slide
advantageous when there are many kinds of E-    base 2152 on both sides of
the recess 218 form shaped retainer rings to be assembled.          press
portions 236 that will be pressed against the Figure 19 is a front view of
an E-shaped re-   ends of the E-shaped retainer ring at the opening. tainer
ring fitting and removing tool B; Figure 20 is  A plate-like cover 230 has
at one end an abut- a partly cutaway side view of the tool B; Figure 18
15  ment 213, which is shaped into the same contour is a front view of the
tool B with the cover re-   as an engagement surface of the ring opposite
to moved; and Figure 21 is a perspective exploded    the opening and which
is adapted to snugly fit the view of the tool B.
ring's engagement surface. At the other end the As shown in Figure 21, a
tool body 201 has     cover 230 has a notch 234 to avoid interference slide
base accommodating recesses 202,, 2022   20  with the shaft on which the
E-shaped retainer ring that open to the ends and upward. Erected one in  is
mounted. each recess [err] are cylindrical stays [err]    The cover 230 is
formed with two holes 232, 2242, which are formed in the core with threaded
through which screws 233 are inserted and holes [err] respectively.
screwed into the threaded holes [err] thus The end portions [err] of the
recesses   25  securely fastening it to the tool body 201. [err] are formed
with notches 207 to avoid       A grip cap 240 is fitted over either end of
the interference with a shaft on which the E-shaped   tool B to allow it to
be easily held in hand. The grip retainer ring is mounted. The recesses
[err]  cap 240 has an accommodating recess 236 that also have spring
accommodating grooves 204 re-     opens toward one end, and also has slits
235 cut at spectively on the side opposite to the end portions   30  that
end. [err].                                         Now, the action of the
retainer ring fitting and A fitting slide base [err] with a slot [err]
loose-  removing tool B will be explained. ly sleeved over the stay [err]
is slidably inserted in the recess [err]. The slide base [err] has a spring
[Fitting the E-shaped retainer ring] support rod 216 projecting therefrom,
on which one   35 end of a spring 217 installed in the spring accom-    As
shown in Figure 19, the E-shaped retainer modating groove 204 is sleeved,
so that the fitting  ring A is placed on the surface of the fitting slide
slide base [err] is urged toward the end portion    base 215 and clamped
between the clamping pro- 



[err] of the recess [err].                         jections 223, with the
engagement surface A9 of The fitting slide base 215, is formed, at the   40
the ring A opposite to the opening A7 placed in end, with a semicircular
recess 218 that will come  contact with the abutment 213. The distance be-
into contact with a shaft on which the E-shaped   tween the clamping
projections 223 is adjusted by retainer ring is to be fitted. The recess
218 is cut  the screw 227 so that they lightly clamp the ring A. with a
slit 219. The end portion is formed, on one    To fit the E-shaped retainer
ring A in the an- side of the slit 219, with a threaded hole 220   45
nular groove 228 formed around the circumference extending perpendicular to
the slit 219, and on the  of the shaft S, the following steps are taken.
First, other side with a hole 221 coaxial with the threaded  as shown in
Figure 22A, with the front end of the hole 220. A screw 222 is passed
through the hole  tool B lightly in contact with the shaft S, the tool B
221 and screwed into the threaded hole 220 to     is moved toward the
annular groove 228. The adjust the width of the fitting slide base 215, .
so  opening A7 of the ring A and the recess 218 of the On both sides of the
fitting slide base [err],  fitting slide base 215, move sliding on the
surface there are clamping projections 223 for clamping    of the shaft S
until the ring A comes to the annular the E-shaped retainer ring. The
clamping projec-   groove 228, when it sinks into the groove 228 (see tions
223 each have a tapered surface 223a on the  Figure 23B). In this way, the
ring A can easily be inner side at the end portion so that the tapered  55
located at the fitting position. surfaces 223a expand toward the end.
Next, the tool B is lightly pressed against the A removing slide base 2152
with a slot 2142    shaft S. Then, only the fitting slide base [err] that
loosely sleeved over the stay 2242 is slidably in-  is in contact with the
shaft S is relatively retracted 6    11                EP 0 386 617 B1
12 against the force of the spring 217. At the same      (A4, A8) of the
ring, time, the ring A is pushed by the abutment 213 to     the distance
between the outer sides of the advance and fit into the annular groove 228
(see      front end portions (A4, A8) being set equal to Figure 22C).
the outer diameter of the retainer ring (Al. A2, 5  A3) and the ring being
flat with the surfaces of [Removing the E-shaped retainer ring]
the opening (A7) being pressed against the shaft (S) being acted upon by
components of a As shown in Figure 23A, the ring A is shown        force
that will expand the opening (A7), de- mounted on the annular groove 228 of
the shaft S.     flecting the entire ring (A1) and resiliently ex- The
press portions 236 of the removing slide base  10  panding the gap of the
opening (A7), until the 2152 are pressed against the ends of the ring A at
ring (Al) firmly fits in the groove (G) with a the opening A7. And the
inner diameter of the ring    snapping force. A expands until the ring
disengages from the shaft S (see Figure 23B).
PatentansprUche 15 Advantages                                         1.
E-f6rmiger Haltering (Al, A2, A3) mit elnem Innenrand, der sich mit einer
um die Peripherie The above construction offers the following ad-    einer
Welle (S) gebildeten Nut im Eingriff bef- vantages.
indet, mit einer Offnung (A7), durch die eine (1) The retainer ring fitting
and removing tool is  20  Welle gleitet, wenn der Haltering auf der Welle
simple in construction, small and light, and easy   (S) montiert bzw. von
dieser entfernt wird, so- to grip in hand, so that the work in a narrow
wie mit vorstehenden Endsticken (A4, A8), die space of fitting and removing
the ring can easily   sich an beiden Seiten der Offnung (A7) an der be
done.                                            Aul3enseite des Rings
befinden, wobei der E- (2) In mounting the E-shaped retainer ring on a   25
formige Haltering (Al, A2, A3) durch Druckaus- shaft, when the tool is
placed in contact with the  Ubung eines Werkzeuges auf die vorstehenden
outer surface of the shaft, the ring is applied     EndstUcke (A4, A8) des
Rings von der Welle with almost no pressure. Thus, when the tool is
entfernt wird, wobei der Abstand zwischen den moved in sliding contact with
the surface of the    AuBenseiten der EndstUcke (A4, A8) dem Au- shaft, the
ring will not fall from the tool. The   30  Bendurchmesser des Halterings
(Al, A2, A3) positioning of the ring at the annular groove is    entspricht
und es sich um einen flachen Ring therefore can be carried out easily.
handelt, bei dem auf die Kontaktflachen der (3) Since the tool consists of
a retainer ring      Offnung (A7), die gegen die Welle (S) drUcken, 



fitting tool and a removing tool incorporated in    Kraftkomponenten
einwirken, durch die die Off- one and the same body, it can be used either
35    nung (A7) erweitert wird, wodurch der gesamte for fitting and
removing the ring.                  Ring (Al) aufgebogen und die Offnung
(A7) Fitting and removal of the ring can be done by     solange elastisch
erweitert wird, bis der Ring a simple operation of pressing the tool
against the   (Al) genau in die Nut (G) einrastet. shaft. The tool can thus
make the hitherto difficult work very easy.
40   Revendicatlons Claims                                             1.
Un anneau de retenue en forme de E (Al, A2, A3) comprenant: 1. A E-shaped
retainer ring (A1, A2, A3) compris-     une circonf6rence interne qui
s'engage avec ing:                                      45       une
rainure d'adaptation (G) de l'anneau de an inner circumference that engages
with a         retenue suivant la circonf6rence de l'axe (S); retainer ring
accommodating  groove  (G)          une ouverture (A7) travers~e par I'axe
lorsque formed around the circumference of a shaft        l'anneau de
retenue est mis en place et retir6 (S);
de ['axe (S) ; et des extr6mites avant en sail- an opening (A7) through
which a shaft passes   50  lies (A4, A8) sur chaque cot6 de l'ouverture
when the retainer                                  (A7), au niveau du
pourtour externe de l'an- ring is mounted on and removed from the
neau. L'anneau de retenue en forme de E (Al, shaft (S); and protruding
front end portions (A4,  A2, A3) peut 8tre retir6 de 1'axe en appuyant a
A8) formed on each side of the                    I'aide d'un outil sur les
extrdmites en saillie opening (A7) at the outer circumference of  s5  (A4,
A8) de l'anneau, la distance separant les the ring; whereby the E-shaped
retainer ring       c8tds extdrieurs des extr6mit6s avant en saillie (A1
,A2,A3) is removed from the shaft by press-   (A4, A8) devant Otre 6gal au
diambtre exterieur ing a tool against the protruding end portions     de
l'anneau de retenue (Al, A2, A3). L'anneau 7    11                 EP 0 386
617 B1                    12    *     C   L   M   S * against the force of
the spring 217. At the same       (A4, A8) of the ring, time, the ring A is
pushed by the abutment 213 to      the distance between the outer sides of
the advance and fit into the annular groove 228 (see       front end
portions (A4, A8) being set equal to Figure 22C).
the outer diameter of the retainer ring (A1, A2, 5      A3) and the ring
being flat with the surfaces of [Removing the E-shaped retainer ring]
the opening (A7) being pressed against the shaft (S) being acted upon by
components of a As shown in Figure 23A, the ring A is shown         force
that will expand the opening (A7), de- mounted on the annular groove 228 of
the shaft S.      flecting the entire ring (A1) and resiliently ex- The
press portions 236 of the removing slide base   10  panding the gap of the
opening (A7), until the 2152 are pressed against the ends of the ring A at
ring (A1) firmly fits in the groove (G) with a the opening A7. And the
inner diameter of the ring     snapping force. A expands until the ring
disengages from the shaft S (see Figure 23B).
Patentansprtiche 15 Advantages                                          1.
E-f6rmiger Haltering (A1, A2, A3) mit einem Innenrand, der sich mit einer
um die Peripherie The above construction offers the following ad-     einer
Welle (S) gebildeten Nut im Eingriff bef- vantages.
indet, mit einer Offnung (A7), durch die eine (1) The retainer ring fitting
and removing tool is  20  Welle gleitet, wenn der Haltering auf der Welle
simple in construction, small and light, and easy   (S) montiert bzw. von
dieser entfernt wird, so- to grip in hand, so that the work in a narrow
wie mit vorstehenden EndstUcken (A4, A8), die space of fitting and removing
the ring can easily    sich an beiden Seiten der Offnung (A7) an der be
done.                                             Auflenseite des Rings
befinden, wobei der E- (2) In mounting the E-shaped retainer ring on a   25
f6rmige Haltering (Al, A2, A3) durch Druckaus- shaft, when the tool is
placed in contact with the   Ubung eines Werkzeuges auf die vorstehenden
outer surface of the shaft, the ring is applied      EndstUcke (A4, A8) des
Rings von der Welle with almost no pressure. Thus, when the tool is
entfernt wird, wobei der Abstand zwischen den moved in sliding contact with
the surface of the     AuBenseiten der EndstOcke (A4, A8) dem Au- 



shaft, the ring will not fall from the tool. The   30  flendurchmesser des
Halterings (Al, A2, A3) positioning of the ring at the annular groove is
entspricht und es sich um einen flachen Ring therefore can be carried out
easily.                 handelt, bei dem auf die Kontaktflachen der (3)
Since the tool consists of a retainer ring       6ffnung (A7), die gegen
die Welle (S) drUcken, fitting tool and a removing tool incorporated in
Kraftkomponenten einwirken, durch die die 6ff- one and the same body, it
can be used either  35     nung (A7) erweitert wird, wodurch der gesamte
for fitting and removing the ring.                   Ring (Al) aufgebogen
und die 6ffnung (A7) Fitting and removal of the ring can be done by
solange elastisch erweitert wird, bis der Ring a simple operation of
pressing the tool against the    (Al) genau in die Nut (G) einrastet.
shaft. The tool can thus make the hitherto difficult work very easy.
40   Revendicatlons Claims                                              1.
Un anneau de retenue en forme de E (Al, A2, A3) comprenant: 1. A E-shaped
retainer ring (A1, A2, A3) compris-      une circonference interne qui
s'engage avec ing:                                       45       une
rainure d'adaptation (G) de l'anneau de an inner circumference that engages
with a          retenue suivant la circonf6rence de l'axe (S); retainer
ring  accommodating  groove  (G)           une ouverture (A7) traversee par
l'axe lorsque formed around the circumference of a shaft         l'anneau
de retenue est mis en place et retire (S);
de l'axe (S) ; et des extremit6s avant en sail- an opening (A7) through
which a shaft passes   so  lies (A4, A8) sur chaque c8t6 de l'ouverture
when the retainer                                  (A7), au niveau du
pourtour externe de l'an- ring is mounted on and removed from the
neau. L'anneau de retenue en forme de E (Al, shaft (S); and protruding
front end portions (A4,  A2, A3) peut 8tre retir6 de l'axe en appuyant a
A8) formed on each side of the                      l'aide d'un outil sur
les extr6mites en saillie opening (A7) at the outer circumference of  55
(A4, A8) de l'anneau, la distance s~parant les the ring; whereby the
E-shaped retainer ring        c8tes exterieurs des extremit6s avant en
saillie (Al,A2,A3) is removed from the shaft by press-     (A4, A8) devant
8tre 6gal au diambtre exterieur ing a tool against the protruding end
portions      de l'anneau de retenue (Al, A2, A3). L'anneau 7    tacos do
EP  0 386 617  B1                               *  C  L  M  S * dolt so
trouver dans la prolongement des sur- faces de l'ouverture (A7) appuy6e sur
I'axe (S), sous I'action des composants d'une force qui declenchera
l'ouverture (A7) du dispositif en 6cartant I'anneau antler (Al) et
I'interstice   5 d'6cartement resilient de l'ouverture (A7), jus- u'a co
quo I'anneau (Al) s'insbre definitive- ment dans la rainure (G) sous
I'action de la force d'encliquetage. 10 15 20 25 30 35 40 45 50 65 8    


