
MOUNTING APPARATUS OF LENS ACCESSORY The present invention relates to an
apparatus for mounting an accessory to a camera lens. Generally speaking, a
camera accessory, such as filter, close-up lens, hood, etc. is mounted to a
camera lens by screwing the same into an accessory mounting screw portion
(female thread) provided on the front end of a lens barrel of the camera
lens. However, the accessory mounting screw portion is made of a single
thread, and accordingly, the accessory engages with the accessory mounting
screw (female thread) at only one circumferential portion on the periphery
thereof. Therefore, it takes a relatively long time for an operator to meet
the male thread of the accessory with the female thread of the accessory
mounting screw portion. Furthermore, after the female thread meets with the
male thread, it is necessary for an operator to rotate the accessory by
several turns in order to completely engage the accessory in the accessory
mounting screw portion. Namely, the accessory mounting operation is a time
consuming  and troublesome operation. Because of this, an operator
(photographer) may miss a[err] photographing chance. Accessory mounting
devices using a permanent magnet or multiple thread which are free from the
above-mentioned problem are also known. However, in these conventional
mounting devices, the accessoryin particular a heavy accessory such as a
close-up lens having a plurality of lenses or a large hood, tends to fall
off the camera lens. Namely, in the case of a permanent magnet type
mounting device, the heavy accessory can be easily disengaged from the
camera lens when an external shock is applied thereto. On the other hand,
in the case of a multiple thread type mounting device, because of the large
lead of the multiple thread, when the camera is  



2 carried with the bottom up, the accessory easily falls off while rotating
due to the dead weight thereof. An accessory mounting device using a
bayonet is also known. However, in this accessory mounting device, it is
necessary to register a mark of the bayonet with a reference mark of the
camera lens. Generally speaking, a simple accessory mounting system has a
drawback of an easy detachment of the accessory from the camera lens.
Namely, the connection by the magnetic attraction mechanism can prevent the
accessory from accidentally falling down from the camera lens by the dead
weight thereof but it can not certainly prevent the accessory from being
disengaged from the camera lens by an external shock applied thereto. On
the other hand, the connection by the thread mounting mechanism is strong
enough to prevent the accessory from being disengaged due to the external
shock but it is not enough to prevent the disengagement of the accessory
from the camera lens due to the dead weight of the accessory. An object of
the present invention is to provided an accessory mounting apparatus which
can easily mount an accessory to a camera lens and which prevents the
accessory from being accidentally detached from the camera lens by a shock
or a dead weight thereof. According to the present invention there is
provided an accessory mounting apparatus for mounting an accessory to an
accessory mounting portion formed on a front end of a lens barrel, the
apparatus comprising multiple threads which are formed on the accessory and
the accessory mounting portion to engage with each other, and magnetic
members which are formed on the 



accessory and the accessory mounting portion to be mutually and
magnetically attracted. Preferably, said magnetic member provided on the
accessory mounting portion is a permanent magnet.    3 In this case, said
permanent magnet provided on the accessory mounting portion has an annular
body having an open magnetic attractive surface. Preferably, said magnetic
member provided on the accessory is made of a magnetic body. In this case,
said magnetic body has a magnetic attractive surface opposed to the
magnetic attractive surface of the annular permanent magnet. In a preferred
embodiment of the present invention, said lens barrel is provided on its
front end with a female thread and wherein said accessory mounting portion
is comprised of an accessory mount which is made of a sepearte piece from
the lens barrel and which has a male thread which can be engaged in the
female thread of the lens barrel. Conveniently, the apparatus further
comprises a keep ring which holds the magnet member provided on the
accessory mount. Preferably, said keep ring has a smaller diameter portion
which is provided on its inner periphery with a multiple thread. In this
case, said accessory comprises a smaller diameter portion which is formed
at the rear end thereof and which is provided on its outer periphery with a
multiple thread which can be engaged with the multiple thread 



of the keep ring. Conveniently, said magnetic member is held between the
accessory mount and the keep ring which is screw-engaged by the accessory
mount through the multiple threads thereof. In a preferred embodiment of
the invention, said multiple threads provided on the accessory and the
accessory mounting portion have 10 - 20 threads. In another embodiment of
the invention, said multiple multiple threads provided on the accessory and
the accessory mounting portion have a    4 lead angle of 10 - 15[err]. It
is also preferred that said magnetic  members provided on the accessory and
the accessory mounting portion are magnetically connected to each other
when a relative angular displacement of 25[err] 50[err] of the accessory
takes place after the multiple threads engage with each other. According to
another aspect of the present invention there is provided a combination of
an accessory mount provided on a front end of a lens barrel and an
accessory which is detachably attached to the accessory mount, wherein
magnetic members are provided on the accessory mount and the accessory to
be mutually magnetically attracted, and multiple threads are provided on
the accessory mount and the accessory to be mutually engaged. Preferably
said magnetic members are mutually attracted when the multiple threads
provided on the accessory mount and the accessory are engaged with each
other. 



According to still another aspect of the present invention there is
provided an accessory mounting apparatus for mounting an accessory to an
accessory mount provided on a front end of a  lens barrel, wherein said
accessory mount has a female stepped sectional shape having a large
diameter portion, an intermediate diameter portion and a smaller diameter
portion  in this order as viewed from the front, said accessory has a
corresponding male stepped sectional shape having a large diameter portion,
an intermediate diameter portion and a smaller diameter portion, and
wherein the apparatus comprises magnetic members provided between the
intermediate diameter portions of the accessory mount and the accessory,
and multiple threads provided on the smaller diameter portions of the
accessory mount and the accessory. An example of the invention will be
described below in detail with reference to the accompanying drawing which
is a longitudinal sectional view of an upper half of a lens accessory
mounting apparatus of the present invention.    The drawing shows an
embodiment of the present invention, in which barrel 11 of a photographing
lens 10 is provided  on an inner periphery of a front end thereof with a
single female thread 11a. An accessory mount 2 which has an annular
permanent magnet 1 is screwed in the single female thread lla through a
single male thread 2a of the accessory mount 2. The annular permanent
magnet 1 is held between an accessory mount body 2b having the single male
thread 2a and a keep ring 3 which is screw-engaged with the accessory mount
body 2b. The annular permanent magnet 1 has an open attractive end surface
la. The keep ring 3 has 



a reduced diameter portion 3a which has a smaller diameter than that of the
permanent magnet 1 and which has a multiple female thread 3b. Thus, the
accessory mount 2 has a female stepped sectional shape consisting of a
larger diameter portion of the mount body 2b, an intermediate diameter
portion of the permanent magnet 1 and a smaller diameter portion of the
keep ring 3. A close-up lens 4 as a lens accessory has a lens barrel 5
which is    usually made of aluminium alloy and which has a male stepped
sectional shape consisting of a larger diameter portion, an intermediate
diameter portion and a smaller diameter portion, corresponding to the
accessory mount 2. A magnetic member 6 is secured to the stepped portion of
the lens barrel 5 between the larger diameter portion and the intermediate
diameter portion thereof.  The magnetic member 6 has an attractive surface
6a which is opposed to the attractive end face la of the annular permanent
magnet 1 to be magnetically attracted thereby.  The lens barrel 5 is
provided, on the outer periphery of the smaller diameter portion thereof,
with a male multiple thread 5a which is engaged by the associated female
multiple thread 3b of the keep ring 3 when the attractive end surfaces la
and 6a come into contact with each other. In the accessory mounting
apparatus as constructed above, the accessory mount 2 is screw-engaged in
advance in the lens barrel 11 of the photographing lens 10 through the male
thread 11a and the female thread 2a. In this state, the close-up lens 4 is
inserted in the accessory mount 2 to oppose the male multiple thread 5a and
the female multiple thread 3b. Thereafter, the close-up lens 4 (the lens
barrel 5) is rotated with respect 



to the accessory mount 2.  Due to the multiple threads, only a slight
angular displacement (rotation) of the close-up lens 4 causes the male
multiple thread 5a to be engaged in the female multiple thread 3b.
Furthermore, due to large leads of the multiple threads, a slight angular
displacement of the close-up lens 4 causes the attractive end surface la to
come into contact with the corresponding attractive end surface 6a of the
magnetic member 6. In this state, even if an external shock is applied, the
engagement  of the multiple threads 3b and 5a on the accessory mount side
and the close-up lens side prevents the close-up lens 4 from being
disengaged from the accessory mount 2 (and accordingly the lens barrel 11
of the photographing lens 10).  On the other hand, even if the
photographing lens is carried or held with the bottom up, the magnetic
connection between the permanent magnet    1 and the magnetic member 6
effectively prevents the close-up lens 4 from accidentally falling  out
from the accessory mount 2. The lead angle and  the number of threads of
the multiple threads 3b and 5a are determined so as to effectively perform
the above mentioned operations and function with a balance.  In an example,
a good result was obtained by 10 15[err] of lead angle and 10[err]20
threads.  The effective engagement length of the multiple threads 3b and 5a
is preferably such that the angular displacement of the accessory (e.g.
close-up lens) 4 necessary for mounting the accessory to the accessory
mount and accordingly the lens barrel of the photographing lens is
25[err]50[err] The magnetic member 6 is needed since the lens barrel 5 is
usually made of a non-magnetic material. Therefore, if the whole lens
barrel 5 is made of 



a magnetic material, the magnetic member 6 can be dispensed with. Namely,
the attractive surface 6a can be provided directly on the lens barrel 5
without the magnetic member 6. As can be seen from the foregoing,   with
the present invention, the respective drawbacks of the magnetic attraction
connection and the multiple thread connection are mutually cancelled  so
that a simple and reliable accessory mounting apparatus in which an
accessory can be easily mounted and no accessory falls off from the
associated camera lens can be realized.   Namely, so long as an operator
(photographer) intentionally detaches the accessory from the camera lens,
there is no possibility that the accessory accidentally falls off  or is
accidentally disengaged from the camera lens due to an external shock
applied thereto or the dead weight of the accessory, thus resulting in no
possibility of breakage of the accessory. Consequently, it is possible for
a photographer to concentrate his or her attention upon the photographing.
Furthermore, since the accessory can be easily and quickly attached to the
camera lens, no photographer misses a photographing chance. The accessory
mounting portion can be formed integral with the lens barrel or can be
detachably screw-engaged in a female thread formed at the front end of the
camera lens barrel.    1.       An accessory mounting apparatus for
mounting an accessory to an accessory mounting portion formed on a front
end of a lens barrel, the apparatus ccmprising multiple threads which are
formed on the accessory and the accessary mounting portion to engage with
each other, and magnetic members 



which are formed on the accessory and the accessory mounting-portion to be
mutually and magnetically attracted. 2.        An accessory mounting
apparatus according to claim 1, wherein said magnetic member provided on
the accessory mounting portion is a permanent magnet. 3.       An accessory
mounting apparatus according to  claim 2, wherein said permanent magnet
provided on the accessory mounting portion has an annular body having an
open magnetic attractive surface. -- 4.        An accessory mounting
apparatus-according to any preceding claim, wherein said magnetic member
provided on the accessory is made of a magnetic.- body. 5.       An
accessory mounting apparatus according to claim 3 and 4, wherein  - - said
magnetic body has a magnetic attractive surface opposed to-the magnetic
attractive surface of the annular permanent magnet.                    ---
6.       An accessory mounting apparatus according to any preceding claim,
wherein said lens barrel is provided on its front end with a female thread
and wherein said accessory mounting portion is comprised of an accessory
mount    [err] which is made of a sepearte piece from the lens barrel and
which has a male thread which can be engaged in the female thread of the
lens barrel. 7.       An accessory mouning apparatus according to claim 6,
further comprising a keep ring which holds the magnet member provided on
the accessory mount. 8.       An accessory mounting apparatus according to
claim 7, wherein said 



keep ring has a smaller diameter portion which is provided on its inner
periphery with a multiple thread. 9.       An accessory mounting apparatus
according to claim 8, wherein said accessory comprises a smaller diameter
portion which is formed at the rear end thereof and which is provided on
its outer periphery with a multiple thread which can be engaged with the
multiple thread of the keep ring. 10.      An accessory mounting apparatus
according to claim 9, wherein said magnetic member is held between the
accessory mount and the keep ring which is screw-engaged by the accessory
mount through the multiple threads thereof. 11.      An accessory mounting
apparatus according to any preceding claim, wherein said multiple threads
provided on the accessory and the accessory mounting portion have 10 - 20
threads. 12.      An accessory mounting apparatus according to any
preceding claim, wherein said multiple threads provided on the accessory
and the accessory mounting portion have a lead angle of 10 - 15[err]
[err] 13.      An accessory mounting apparatus according to any preceding
claim, wherein said magnetic members provided on the accessory and the
accessory mounting portion are magnetically connected to each other when a
relative angular displacement of 25 - 50[err]the accessory takes place
after the multiple threads engage with each other. 14.      A combination
of an accessory mount provided on a front end of a lens barrel and an
accessory which is  detachably attached to the accessory mount, wherein
magnetic members are provided on the accessory mount and the 



accessory to be mutually magnetically attracted, and multiple threads are
provided on the accessory mount and the accessory to be mutually engaged.
15.      A combination of an accessory mount and an accessory according to
claim 14, wherein said magnetic members are mutually attracted when the
multiple threads provided on the accessory mount and the accessory are
engaged with each other. 16.      An accessory mounting apparatus for
mounting an accessory to an accessory mount provided on a front end of a
lens barrel, wherein said accessory mount has a female stepped sectional
shape having a large diameter portion, an intermediate diameter portion and
a smaller diameter portion in this order as viewed from the front, said
accessory has a corresponding male stepped sectional shape having a large
diameter portion, an intermediate diameter portion and a smaller diameter
portion, and wherein the apparatus comprises magnetic members provided
between the intermediate diameter portions of the accessory mount and the
accessory, and multiple threads provided on the smaller diameter portions
of the accessory mount and the accessory.    17.      An accessory mounting
apparatus for moun    an accessory to an accessory mounting portion formed
on a front end of a lens barrel, substantially as hereinbefore described
with reference to the accompanying drawing.    


