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Description

The invention relates to a dental X-ray film devel-
oping machine according to the preamble of claim 1.

A developing machine of this kind is disclosed in
DE-A-1 497 420. A mechanism is provided for auto-
matically engaging and disengaging a film holder with
an arm, wherein wires with a film attached thereto are
set in advance at predetermined locations. A plurality
of radially extending rods are caused to move upward-
ly so that each wire with a film attached thereto is
brought into engagement with hooks formed at the
free end portions of the adjacentrods. As aresult, the
wire is held between the adjacent rods. Downward-
movement of the rods releases the wire and film from
the rods. The engagement and disengagement is syn-
chronized with the downward- and upward-move-
ments of the rods which cause the film to be im-
mersed in the treatment solution and then pulled out
of the treatment solution.

A variety of automatic developing machines has
heretofore been proposed in order to perform the de-
velopment easily without labor, for example, as de-
scribed in assignee’s U.S. Patent 4,853,729 issued
August 1, 1989. The automatic developing machine of
the above U.S. patentwill be described with reference
to some of the accompanying drawings.

FIG. 1 is a plan view of the dental X-ray film de-
veloping machine. FIG. 2 is a cross-sectional view
taken along line lI-1l of FIG. 1. In these drawings, nu-
meral 1 indicates the developing machine. There are
shown a circular bottom wall 2a, a cylindrical outer
peripheral wall 2b provided upright from the peripher-
al edge of the bottom wall 2a, and a cylindrical inner
peripheral wall 2¢ provided at a predetermined inter-
val inside the outer peripheral wall 2b. An annular and
groove-like space is formed by the bottom wall 2a,
outer peripheral wall 2b and inner peripheral wall 2¢.
Designated at symbols 3a,3b,3c¢,3d are partition walls
provided radially between the outer peripheral wall 2b
and inner peripheral wall 2¢. The individual partition
walls 3a-3d are arranged at predetermined intervals.
owing to the provision of the partition walls 3a-3d, the
annular space is divided in four compartments
4a,4b,4c,4d.

Numeral 5 indicates a motor mounted on the bot-
tom wall 2a inside a cylindrical space formed by the
bottom wall 2a and inner peripheral wall 2¢. The draw-
ings also illustrate a rotary shaft 6 connected to the
motor 5 either directly or via a reducing gear unit, not
shown, an arm 7 fixed at one end thereof on the rotary
shaft 6 and extending radially from the rotary shaft 6,
and a suspending portion 7a formed in the opposite,
namely, free end of the arm 7. The free end, namely,
the suspending portion 7a of the arm 7 is positioned
above the annular space and approximately at mid-
point between the outer peripheral wall 2b and the in-
ner peripheral wall 2c. Designated at symbols
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8a,8b,8¢c are plugs closing their corresponding dis-
charge openings formed through lower parts of the
peripheral outer walls 2b of the respective compart-
ments 4a,4b,4c. Numeral 10 indicates a holder as a
film-mounting member, which is adapted to support a
dental X-ray film thereon. The structure of the holder
10 will next be described with reference to FIGS. 3(A)
and 3(B) which are a plan view of the holder shown in
FIG. 2 and a cross-sectional view taken along line
II(B)-1II(B) of FIG. 3(A), respectively.

The holder 10 is composed of a stem portion 10a,
a hole 10b formed through one end portion of the
stem portion 10a, and a film-mounting portion 10c
formed at the other end portion of the stem portion
10a. The film-mounting portion 10c is bifurcated as
is depicted in FIG. 3(A), and slots 10d,10d are formed
in inner edges of the bifurcated branches, respective-
ly, as is shown in FIG.3 (B). By inserting both sides
of a dental X-ray film F into the corresponding slots
10d,10d from the free end of the film-mounting por-
tion 10c, the dental X-ray film F is supported on the
holder 10.

A description will next be made of development
processing making use of the developing machine 1
with reference to an operation schematic illustrated in
FIG. 4 in which the individual compartments provided
in the toroidal arrangement are shown in a manner de-
veloped on a planar sheet. Upon development proc-
essing, as is illustrated in FIG. 4, the compartments
4a,4b and a following compartment (not shown) are
filled with a developer S,, afixer S, and a washing lig-
uid (not shown) respectively, but the compartment 4d
is left as a space. The exposed X-ray film F is taken
out of a dental X-ray film pack and is fitted in the slots
10d,10d of the holder 10 so as to support the film F.
As is illustrated in FIG. 2, the hole 10b of the holder
10 is fitted on the hook of the suspending portion 7a
of the arm 7 so that the holder 10 is suspended from
the free end of the arm 7. As will be described sub-
sequently, the arm 7 is set to assume the position
shown in FIG. 1, namely, the position close to the par-
tition wall 3a of the compartment4a. The dental X-ray
film F is therefore immersed in the developer S, when
the holder 10 is suspended initially from the suspend-
ing portion 7a as described above.

When the motor 5 is driven immediately in the
above state, the rotary shaft 6 of the motor 5 rotates
so that the free end of the arm 7 starts moving ap-
proximately along the angular center line of the com-
partment 4a. As a result, the dental X-ray film F
mounted on the film-mounting portion 10c¢ of the hold-
er 10 is also caused to move through the developer
S;. In the course of this movement, the development
of the dental X-ray film F is carried out.

When the dental X-ray film F approaches the par-
tition wall 3b, the film-mounting portion 10c of the
holder 10 is brought into contact with the tilted surface
2a, formed on the bottom wall 2a of the compartment
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4a. As the arm 7 moves, the holder 10 is pivoted up-
wardly about the suspending portion 7a by the tilted
surface 2a, and eventually rides on the partition wall
3b in a state as indicated by broken lines. When the
arm 7 moves further, the film-mounting portion 10c
moves on the partition wall 3b and then rides over the
partition wall 3b. At this moment, the holder 10 is al-
lowed to pivot downwardly about the suspending por-
tion 7a, whereby the film-mounting portion 10c is
dropped in the fixer S, in the compartment 4b to im-
merse the dental X-ray film F in the fixer S,. The den-
tal X-ray film F is thereafter caused to move through
the fixer S, to conduct its fixing as the arm 7 moves.

In exactly the same manner, the dental X-ray film
F moves into the compartment 4¢ so that the dental
X-ray film F enters a washing liquid. While moving
through the washing liquid, its washing is conducted.
The dental X-ray film F then moves from the compart-
ment 4c¢ into the compartment 4d. While the dental X-
ray film F passes through the compartment 4d, any
washing liquid still remaining on the surfaces of the
dental X-ray film F are allowed to drop.

After the film F has passed through the compart-
ment 4d, the holder 10 is detached from the arm 7 and
the dental X-ray film F is removed from the film-
mounting portion 10c¢ of the holder 10. The develop-
ment processing of the dental X-ray film F has now
been completed, so that an X-ray picture of a tooth is
shown there.

The above developing machine 1 is suitable for
easily developing the exposed dental X-ray film F by
a dentist or his assistant in his office. Desirably, the
developing machine 1 therefore has small overall di-
mensions and can be handled easily.

With the construction of the above developing
machine 1, replacement of the processing solutions
requires advance placement of catch pans below the
plugs 8a-8c respectively, and, after pulling out the
plugs 8a-8c¢, it is necessary to wait until the process-
ing solutions are discharged completely. The han-
dling of the developing machine is therefore rather
cumbersome.

When development processing is performed us-
ing the above developing machine 1, a dentist or the
like is required to pick up the holder 10, to fit the hole
10b on the suspending portion 7a of the arm 7 and,
after completion of the development, to detach the
holder 10 from the arm. The developing machine 1
therefore requires substantial labor in its handling.
Further, the developing machine 1 requires stopping
of the arm 7 after every full turn to detach the holder
10 with the exposed film F from the arm 7 and then
to suspend from the arm 7 another holder with an un-
exposed film mounted thereon. The developing ma-
chine 1 cannot therefore be rotated continuously,
leading to the drawback that the work efficiency of de-
velopment processing is poor.

An object of the present invention is to overcome
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the above-described problems or drawbacks of the
conventional art and to provide a dental X-ray film de-
veloping machine which permits easy replacement of
processing solutions and automated, continuous de-
velopment processing.

This object is achieved by the features in the
characterizing part of claim 1. The tanks are remov-
ably arranged along a peripheral wall of the housing.
One of the tanks contains a developer, and another
one of the tanks contains a final processing solution.
The film-holder-inserting portion is located before the
developer-containing tank relative to the turning di-
rection of the arm so that the film holder with the film
mounted thereon can be positioned at a point where
the film holder can be brought into engagement with
the arm which is being driven. The film-holder-
detaching means serves to detach the film holder
from the arm and is located after the final-processing-
solution-containing tank relative to the turning direc-
tion of the arm.

When the motor is driven, the arm is caused to
progressively rotate and, at the film-holder-inserting
portion, engages the film holder. The arm continuous-
ly rotates with the film holder kept in engagement with
the arm, so that the film holder is separated from the
film-holder-inserting portion and is held in a state
suspended from the arm. As the arm rotates, the film
mounted on the film holder successively passes
through the developing tank and a fixing tank so that
development processing is carried out. When the ro-
tation of the arm proceeds further, the film holder is
brought into contact with the film-holder-detaching
means and is detached from the arm, whereby the
film holder drops onto a predetermined position.
When the processing solutions have been deteriorat-
ed and their replacement by fresh ones is needed, the
tanks are removed and tanks containing fresh proc-
essing solutions, respectively, are placed instead.

The dental X-ray film developing machine ac-
cording to the present invention permits automated
attachment and detachment of the film holder to and
from the arm which is rotating and moving. The labor
and time required for the attachment and detachment
can therefore be obviated. In addition, the handling
has been much simplified. Since the attachment and
detachment of the film holder can be automatically
conducted in a continuous manner as mentioned
above, it is no longer necessary to stop the rotation
of the arm for the attachment and detachment of the
film holder so that the work efficiency of developing
processing can be improved. Further, the removable
arrangement of the tanks in the housing can facilitate
replacement of processing solutions.

BRIEF DESCRIPTION OF THE DRAWINGS

The above and other objects, features and ad-
vantages of the present invention will become appa-
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rent from the following description and the appended
claims, taken in conjunction with the accompanying
drawings, in which:
FIG. 1 is a plan view of a conventional developing
machine;
FIG. 2 is a cross-sectional view taken along line
lI-1l of FIG. 1;
FIG. 3(A) is a side view of a holder;
FIG. 3(B) is a cross-sectional view taken along
line HIB-1IB of FIG. 3(A);
FIG. 4 is an operation schematic of the develop-
ing machine shown in FIGS. 1 and 2;
FIG. 5 is a side view of a dental X-ray film devel-
oping machine according to afirst embodiment of
the present invention;
FIG. 6 is a plan view of the developing machine
of FIG. 5;
FIG. 7 is a perspective view of one of tanks shown
in FIG. 6;
FIG. 8 is a cross-sectional view taken along line
VIII-VIII of FIG. 7;
FIG. 9 is a cross-sectional view of the tank of FIG.
7, in which the tank is in a state fixed in the de-
veloping machine;
FIG. 10 is a plan view of fixing portions of the tank
of FIG. 7;
FIG. 11 is a cross-sectional view taken along line
XI-XI of FIG. 10;
FIG. 12 is a cross-sectional view taken along line
XII-XII of FIG. 10;
FIG. 13 is a fragmentary perspective view of an-
other specific example of the tank shown in
FIGS. 5 and 6;
FIG. 14 is a cross-sectional view of the tank of
FIG. 13;
FIG. 15 is a plan view of a film holder suitable for
use in the developing machine of FIGS. 5 and 6;
FIG. 16(A) is a side view of the film holder of FIG.
15;
FIG. 16(B) is similar to FIG. 16(A) but illustrates
another example of film holder;
FIG. 17 is a side view of the film holder of FIG. 15
as viewed in the direction of arrow XVIl in FIG. 15;
FIG. 18 is a plan view of a film-holder-inserting
box provided in the developing machine of FIG. 5
and 6;
FIG. 19 is a cross-sectional view taken along line
XIX-XIX of FIG. 18;
FIG. 20 is a cross-sectional view of a film-holder-
detaching portion provided in the developing ma-
chine of FIGS. 5 and 6;
FIG. 21 is an operation schematic of the film-
holder-detaching portion depicted in FIG. 20;
FIG. 22 is a plan view of another film holder suit-
able for use in a dental X-ray film developing ma-
chine according to a second embodiment of the
present invention;
FIG. 23 is a side view of the film holder of FIG. 22;
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FIG. 24 is a plan view of a film-holder-inserting
box provided in the developing machine accord-
ing to the second embodiment of the present in-
vention;

FIG. 25 is a cross-sectional view taken along line
XXV-XXV of FIG. 24;

FIG. 26 is a fragmentary cross-sectional view of
the developing machine according to the second
embodiment of the present invention;

FIG. 27 is a plan view of a cam shown in FIG. 26;
and

FIG. 28 is a cross-sectional view of a film-holder-
detaching portion illustrated in FIG. 26.

DETAILED DESCRIPTION OF THE INVENTION
AND PREFERRED EMBODIMENTS

Referring first to FIGS. 5 and 6, the dental X-ray
film developing machine according to the first em-
bodiment of the present invention will be described.
In each of these drawings, numeral 19 indicates the
developing machine. There are also shown a film-
mounting and placing portion 20, a development
processing portion 30 and a take-out portion 40, all of
which have a cylindrical shape. The film-mounting
and placing portion 20 is formed of a housing 21, and
includes two holes 22 opened in the housing 21, a
film-mounting stage 23 and a film-placing opening
24. Itis to be noted that only one of the holes 22 is visi-
ble in FIG. 5 and the other hole is formed on an op-
posite side and is hence not visible in FIG. 5. The de-
velopment processing portion 30 is formed of a hous-
ing 31 and includes a motor 32, a motor cover 33, a
motor shaft 34, an arm 35 connected to the motor
shaft 34 and tanks 36. Further, the take-out portion is
formed of a housing 41, and includes a film transfer
path 42 and a box 43 having a handle 44. Designated
atnumerals 45, 46 and 47 are a film-holder-detaching
portion, a detaching projection, and an opening of the
film transfer path 42, respectively. Incidentally, letter
H indicates a heater pad fixed on the motor cover 33.

Details of the construction of each tank in the first
embodiment shown in FIGS. 5 and 6 will be described
first with reference to FIGS. 7, 8 and 9, in which nu-
meral 36 indicates the tank. The tank contains a de-
veloper, a fixer, a washing liquid or the like (a devel-
oper S;in FIG. 8). Designated at numeral 361 is a cov-
er film closing an opening of the tank 36. The cover
film is peelably bonded to an upper face of an edge
of the opening. Symbols 361a,361b indicate tabs
formed at both ends of the cover film 361 to facilitate
its peeling.

As is apparent from FIG. 7, the tank 36 is con-
structed in a curved shape. The radius of curvature
of the tank substantially conforms with that of the
housing 31. As is illustrated in FIG. 9, the width W of
the tank 36 is set at a dimension much smaller com-
pared with the depth d of the tank 36. Further, desig-
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nated at numerals 311 and 312 in FIG. 9 are a bottom
wall of the housing 31 and a tank-fixing, upright wall
extending upright from the bottom wall 311, respec-
tively. InFIG. 7, symbols 36a,,36b, are lugs which are
provided on lower parts of the tank 36 and are used
to fix the tank 36. As is clearly envisaged from FIG.
9, similar lugs are provided on an opposite wall of the
tank 36. As will be described subsequently, owing to
the provision of these lugs, insertion of the tank 36 be-
tween the housing 31 and the upright wall 312 makes
it possible to fix the tank 36 in a state anchored on the
housing 31 as shown in FIGS. 5 and 6. When a need
arises for the replacement of the processing solution
during the use, itis only necessary to take out the tank
36, to fix another tank with fresh processing solution
filled therein, to hold the tab 361a or 361b of the cover
film 361 of the latter tank, and then to peel off the cov-
er film to expose the processing solution.

The fixing mechanism for the tank 36 will next be
described with reference to FIGS. 10 to 12, in which
numerals 31, 311 and 312 indicate the above-
described housing, bottom wall and upright wall, re-
spectively. Designated at symbols 31a,,31b, are vert-
ical grooves formed in an inner wall of the housing 31,
while symbols 31a,,31b, indicate horizontal grooves
which, as is illustrated in FIG. 12, are formed in contin-
uation with the vertical grooves 31a,,31b, and extend at
right angles relative to the vertical grooves 31a,,31b,,
respectively. Similarly, symbols 312a,,312b, designate
vertical grooves formed in an inner surface (as
viewed from the side of the tank) of the upright wall
312 while symbols 312a,,312b, indicate horizontal
grooves formed at right angles relative to the vertical
grooves 312a,,312b,, respectively. Designated at
symbols 31a3,312a; are holding slot formed in upper
edges of the housing 31 and the upright wall 312.

To fix the tank 36, the tank 36 is inserted between
the housing 31 and the upright wall 312 while the four
lugs of the tank 36 are maintained in engagement with
their corresponding vertical grooves 31a4,31b,,
312a,,312b,. When the tank 36 has reached the bot-
tom, the tank 36 is pushed in the direction of arrow A
in FIG. 10 so that the respective lugs are caused to
enter their corresponding horizontal grooves
31a,,31b,, 312a,,312b,. This state is shown in cross-
section in FIG. 9. A suitable holding rod (not shown)
is finally fitted in the holding slots 31a3,312a3, where-
by the tank 36 is prevented from moving in a direction
opposite to arrow A and is hence arranged in a state
fixed at the exact position. After the tank 36 has been
positioned and fixed as described above, the cover
film 361 is pulled upwards at either one of the tabs so
that the cover film 361 is peeled off from the tank 36.
As a result, the processing solution in the tank 36 is
exposed to permit entry of the film holder therein. Re-
moval of the tank 36 is carried out by an operation op-
posite to the above-described fixing operation.

FIGS. 13 and 14 illustrates another specific ex-
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ample of the tank fixing mechanism, in which ele-
ments either identical or equivalent to certain ele-
ments shown in FIGS. 7 and 9 are identified by like
reference numerals or symbols and their description
is omitted herein. Further, in FIGS. 13 and 14, ele-
ments corresponding to certain elements shown in
FIGS. 7 and 9 are identified by like reference numer-
als or symbols plus a prime (’).

Designated at symbols 36a,’,36a,’ are lugs. Un-
like the lugs 36a,,36a, in the above example, these
lugs 36a,’,36a,’ are provided on upper parts of the
tank 36. Symbols 31P,312P are flanges formed on up-
per ends of the housing 31 and upright wall 312, re-
spectively. Symbols 31a,’,312a,’ designate horizon-
tal grooves defined by the flanges 31P,312P, respec-
tively. Although not shown in the drawings, each of
the flanges 31P,312P defines similar vertical grooves
to those depicted in FIGS. 10-12.

The specific example shown in FIGS. 13-14 is
different from the preceding example only in that the
lugs 36a,’,36a,’ are formed on the upper parts rather
than the lower parts of the tank 36 and the vertical
grooves and horizontal grooves are not directly
formed in the housing 31 and the upright wall 312 but
are formed in the flanges 31P,312P on their upper
ends. By the flanges 31P,312P, the tank 36 is kept
suspended from the flanges 31P,312P when ar-
ranged and fixed in the developing machine. The
manner of arrangement and fixing of the tank in this
specific example is the same as the preceding exam-
ple so that its description is omitted.

A description will next be made of film holders
suitable for use in the developing machine according
to the first embodiment. These film holders corre-
spond to the conventional holder 10 depicted in FIGS.
3(A) and 3(B). In FIGS. 15, 16(A), 16(B) and 17, nu-
meral 50 indicates the film holders. There are also il-
lustrated a stem portion 51 of each film holder, a hook
portion 52 formed at one end of the stem portion 51,
and film-holding portions 5§3a,53b extending out in
the form of bifurcated branches from the other end of
the stem portion 51. Designated at symbols 54a,54b
are free end portions of the individual film-holding
portions 53a,53b. Incidentally, the stem portion 51 is
inclined relative to the film-holding portions 53a,53b
and protrudes out by a predetermined distance beyond
an imaginary longitudinal axis extending through either
one of the film-holding portions 53a,53b (the film-
holding portion 53b in the illustrated example). Both the
film holders 50 are bent as a whole as illustrated in
FIGS. 16(A) and 16(B). Their radius r of curvature is the
same as that of the housing 31 and tank 36. Film-holding
claws 55a4,55a,,55a5 are formed at the free end 54a
as shown in FIGS. 15 and 17. By these claws, the film
F is held on the film holder 50. Similar film-holding
claws are formed at the free end 54b and also at base
portions of the respective film-holding portions
53a,53b. Symbol 51a which appears in FIG. 16(B) is
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a thin-walled portion formed between the stem por-
tion 51 and the film-holding portions 53a,53b. Where
the width W (see FIG. 9) of the tank 36 is narrow
and/or the radius of curvature of each tank 36 is small,
movement of the film holder 50 in the tank 36 may
press the film holder against an inner wall of the tank
36 so that smooth movement of the film holder 50
may be prevented. The thin-walled portion 51a is
formed to avoid such a trouble. The film holder 50 has
flexibility as its thickness is small at the thin-walled
portion 51a. Even when the film holder 50 is pressed
against the inner wall of the tank 36, the film holder
50 is allowed to flex at the thin-walled portion 51a so
that movement of the film holder 50 is not prevented.

The film holder 50 with the film F held thereon is
then placed in the film-placing opening 24 shown in
FIGS. 5 and 6 and its hook portion 52 engages the
arm 35 which is connected to the motor shaft 34 and
is being rotated. As a result, the film holder 50 ad-
vances through the tanks 36 so that the film F held
thereon is developed. At the film-holder-detaching
portion 45 shown in FIG. 6, the engagement between
the film holder and the arm 35 is released at the film
holder take-out portion 45 illustrated in FIG. 6. The
film holder is then taken out of the box 43.

Referring next to FIGS. 18 to 21, a description will
hereinafter be made of the mechanism for the en-
gagement/disengagement between the film holder
50 and the arm 35.

A film-holder-inserting box shown in FIGS. 18
and 19 forms the film-holder-placing opening 24 of
the film-mounting and placing portion 20 illustrated in
FIGS. 5 and 6, while a film-holder-detaching portion
depicted in FIGS. 20 and 21 corresponding to the
film-holder-detaching portion 45 shown in FIG. 6.

The construction of the film-holder-inserting box
will be described first with reference to FIGS. 18 and
19, in which numeral 240 indicates the film-holder-
inserting box 240. The film-holder-inserting box 240
is constructed of the housing 21 as one of side walls,
a side wall 241 as the other side wall, said side wall
opposing the housing 21 and having the same curved
shape as the housing 21, a wall 242 connecting the
side wall 241 and the housing 21 to each other, guide
walls 243a,243b, a bottom wall 244, a film-holder-
placing opening 245 formed in an upper part, and a
cut-off portion 264 formed by cutting off the bottom
wall 244. In FIG. 19, designated at numeral 35 is an
arm which can undergo similar rotation as that depict-
ed in FIGS. 5 and 6, and arrow B indicates the direc-
tion of movement of the arm 35. Numeral 50 indicates
the film holder shown in FIGS. 15-17. In the illustrat-
ed embodiment, three film holders are shown in a
state stacked one over another.

The construction of the film-holder-detaching
portion will next be described with reference to FIGS.
20 and 21, in which elements identical to those shown
in FIGS. 5 and 6 are identified by like numerals or
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symbols. The film-holder-detaching portion 45 is con-
structed of the detaching portion 46 provided on the
housing 31 of the development processing portion 30,
the opening 47 formed through the bottom wall 311 of
the housing 31 atalocation underneath the detaching
portion 46, and the transfer path 42 provided inside
the housing 41 of the take-out portion 40 and commu-
nicating the opening 47 to the box 43. Designated as
numeral 421 are guide walls arranged on opposite
sides of the transfer path 42, while designated as nu-
meral 422 is a light-shielding plate covering the trans-
fer path 42. The detaching projection 46 is positioned
at a predetermined pointin the range of transfer of the
film holder after completion of the development proc-
essing.

Operation of the dental X-ray film developing ma-
chine according to the first embodiment of the pres-
ent invention will next be described together with op-
eration of the development processing. Upon devel-
opment processing, the developer tank 36 and the fix-
er tank 36 are arranged along the housing 31 as illu-
strated in FIG. 6. Arrangement and positioning of the
respective tanks 36 and peeling-off of the cover films
361 have already been described above. In this state,
an exposed dental X-ray film pack is inserted in the
housing 21 of the film-mounting and placing portion
20. An operator inserts both hands into the housing
through the two holes 22 formed in the housing 21 (an
arm cover for shielding light is provided between each
hole 22 and its corresponding hand). The X-ray film
F is taken out of the dental X-ray film pack and, using
the film mounting stage 23, the X-ray film F is mount-
ed on the film holder 50. The film holder with the film
F mounted thereon is placed in the direction indicated
in FIG. 19 into the film-holder-inserting box 240
through the film-holder-placing opening 245. The film
holder 50 so placed is supported on the bottom wall
244 so that the hook portion 52 downwardly pro-
trudes from the cut-off portion 246 and is located in
a path of the arm 35. Incidentally, in the case illustrat-
ed in FIG. 19, three film holders 50 are inserted one
over another.

When the motor 32 is driven and the arm 35 pro-
gressively advances in direction indicated by arrow B
in FIG. 19, the arm 35 is brought into engagement with
the hook portion 52 of the film holder 50, said hook
portion 52 protruding in the advancing path of the arm
35, so that the arm 35 continues its advancing move-
ment while dragging the film holder 50. This move-
ment of the film holder 50 takes place while slightly
pushing the overlying, other film holders 50 upwardly.
As soon as the free end 54b of the film-holding por-
tion 53b separates from the bottom wall 244, the film
holder 50 turns counterclockwise about the arm 35
whereby the film holder 50 is brought into a state such
that the film holder 50 is suspended at the hook por-
tion 52 from the arm 35. As the arm 35 advances, the
film holder 50 passes through the individual tanks 36
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as in the conventional developing machines so that
development and fixing are carried out successively.
Since the film holder 50 is curved as described
above, it can smoothly pass through the tanks 36
without any problem despite of the curved configura-
tion of the tanks even if the tanks 36 has a small width.
After the film holder 50 has been pulled out of the
film-holder-inserting box 240 by the arm 35 as descri-
bed above, the next film holder 50 which was sitting
on the film holder 50 so pulled out is positioned on the
bottom wall 244 and awaits arrival of the next arm 35.

When the development processing has been
completed and the film holder 50 has reached the
film-holder-detaching portion 45, the hook portion 52
is brought into contact with the detaching projection
46 fixed on the housing 31 as shown in FIG. 21. As
the arm 35 advances further, the engagement be-
tween the film holder 50 and the arm 35 is released
because the hook portion 52 is maintained in contact
with the detaching projection 46. Accordingly, the film
holder 50 drops by its own weight and slides down into
the box 43 through the opening 47 and the transfer
path 42 (see FIG. 20). Filling of water in the box 43
permits omission of the washing tank. The box 43 is
drawn out and the film holder 50 is taken out. The X-
ray film F is then removed from the film holder 50. The
development processing of the X-ray film F has now
been completed so that an X-ray picture of a tooth is
shown there.

Itis to be noted that inclination of the step portion
of the film holder is not essential. When the bottom
wall of the film-holder-inserting box is constructed
aslant, the hook portion is still allowed to extend into
the path of movement of the arm.

As has been described above, the present em-
bodiment permits automated attachment and detach-
ment of each film holder to and from the rotating arm.
This has made it possible to save the labor and time
required for the attachment and detachment, and has
also facilitated the handling substantially. Since the
attachment and detachment of each film holder can
be conducted automatically as described above, it is
no longer required to stop rotation of the arm for the
purpose of such detachment and attachment so that
the work efficiency of development processing can
be improved. Further, the curved configurations of
the tanks and film holders allow to reduce the overall
dimensions and the use of the removable tanks facil-
itates replacement of the processing solutions. Fur-
thermore, the opening of each tank is closed by a cov-
er film so that the tank itself can be handled with ease
and its processing solution can be protected from de-
terioration.

In the above-described embodiment, the arm 35
is fixed on the shaft 34 of the motor 32 and the arm
35 engages the hook portion 52 of the film holder 50.
The engagement of the arm 35 and the film holder 50
is however not limited to the construction described
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above but can be achieved by other constructions.
For example, the arm 35 can be constructed in such
a way that the arm can selectively extend or retreat
in the radial direction of the cylindrical housing 31, the
arm 35 is driven with its free end fitted in a through-
hole formed in one end of the film holder 50 during de-
velopment processing, and the free end of the arm 35
is released from the through-hole after completion of
the development processing. This construction will
hereinafter be described. Firstly, the shape of each
film holder useful for the above construction will be
described with reference to FIGS. 22 and 23, and the
structure of a film-holder-inserting box also useful in
the above construction will be described with refer-
ence to FIG. 24 and 25. Thereafter, a detaching
mechanism for the arm 35 and the film holder 50 will
be described with reference to FIGS. 26 and 27, and
the structure of a releasing portion for the arm 35 will
be described with reference to FIG. 28.

Referring now to FIGS. 22 and 23, elements eith-
er identical or equivalent to those shown in FIGS. 15,
16(A) and/or 16(B) are identified by like numerals or
symbols and their description is omitted herein. Nu-
meral 50 indicates a film holder. Designated at sym-
bol 52H is a through-hole formed in a free end of a
stem portion 51. There are also shown grooves 56
formed in film-holding portions 53a,53b and a stem
portion 51, respectively. Similarly to FIG. 16(B), de-
pending on the width of each tank and the length of
its radius of curvature, a thin-walled portion can be
formed in the stem portion 51 on the side of the film-
holding portions 53a,53b although this thin-walled
portion is omitted in the drawings. The film holder 50
with a film F mounted thereon is placed in the above-
described film-placing opening 24. The arm 35 which
is rotating together with the motor shaft 34 enters the
through-hole 52H of the film holder 50, whereby the
film holder 50 is caused to pass through the individual
tanks 36 while being dragged by the arm 35. As are-
sult, the film F is subjected to development process-
ing. Finally, the arm 35 is pulled out at the film-holder-
detaching portion 45 and the film holder 50 is then
taken out of the box 43.

Adescription will next be made of the film-holder-
inserting box into which the film holder 50 is inserted
through the film-placing opening 24 to place the film
holder 50 therein. Referring to FIGS. 24 and 25, ele-
ments either identical or equivalent to those shown in
FIGS. 18 and 19 are indicated by like numerals or
symbols and their description is omitted herein. Des-
ignated at numeral 240 is the film-holder-inserting
box. Designated at numerals 247 are ribs on which
the grooves 56 of the film holder 50 shown in FIG. 23
are fitted. In the embodiment depicted in FIG. 25,
three film holders 50 are stacked one over another.
In this case, the grooves 56 of only the lowermost film
holder 50 are not fitted on the ribs 247. Further, the
through-hole 25H of the lowermost film holder 50 is
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exposed into the interior of the housing 31.

With reference to FIGS. 26 and 27, a description
will now be made of the mechanism for inserting the
arm 35 into the through-hole 52H of the film holder 50
and pulling it out. Elements either identical or equiv-
alent to those shown in FIGS. 5-19 are indicated by
like numerals or symbols and their description is omit-
ted herein. Symbol 34B indicates a bearing for the
shaft 34 of the motor 32. An arm support 34H is con-
structed in the form of a disk. The arm support 34H
is located above the motor cover 33 and is fixed on
the shaft 34 of the motor 32, whereby the arm support
34H rotates together with the shaft 34. Designated at
symbols 34H,,34H,,34H; are pendants which sup-
port the arm 35 underneath the arm support 34H.
These pendants 34H,, 34H,,34H; are arranged at ra-
dial intervals as viewed in the direction of the radius
of the arm support 34H. Although not shown in the
drawings, plural set of such pendants are provided at
predetermined angular intervals. Each of the pen-
dants 34H,,34H,,34H; supports the arm 35 movably
in the direction of the radius of the arm support 34H.

There are also illustrated a spring seat 351
formed on the arm 35, a rod 352 provided on the arm
35, aroller 353 attached to a free end portion of the
rod 352, and a spring 354 arranged between the
spring seat 351 and the pendant 34H,. The rod 352
and the roller 353 together make up a cam follower.

Symbol 33C indicates a cam formed on the upper
surface of the motor cover 33. The configuration (con-
tour) of the cam 33C is illustrated in FIG. 27. The cam
33C includes an arm-retreating region 33C,, an arm-
extending region 33C, and a maximum spring-
compressing region 33C;.

Operation of this embodiment will next be descri-
bed. When the motor 32 rotates, the arm support 34H
also rotates. Thus, the arm 35 supported on the arm
support 34H also rotates. As a result of the rotation of
the arm 35, the roller 353 also rotates and moves
while being maintained in contact with the cam 33C
under the biasing force of the spring 354. Assume that
the roller 353 is now located in the region 33C; of the
cam 33C. Since the roller 353 has moved toward the
shaft 34 by compressing the spring 354, the arm 35
is located at the most retreated position (i.e., pulled-
in position). As the rotation proceeds further, the roller
353 enters the region 33C, of the cam 33C so that the
roller 353 moves away from the shaft 34. As a conse-
quence, the arm 35 is allowed to extend leftwards as
viewed in FIG. 26. The region 33C, is set such that,
when the arm 35 is extended as described above, the
position of the free end of the arm 35 exactly coin-
cides with the position of the through-hole 52H of the
lowermost film holder 50 placed in the film-holder-
inserting box 240.

As a result of insertion of the arm 35 into the
through-hole 52H, the film holder 50 is brought into
engagement with the arm 35 and is moved together
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with the arm 35. As the arm 35 advances, the film
holder 50 passes through the processing solutions in
the individual tanks as in the conventional machine so
that developing, fixing and washing are conducted.
Since the film holder 50 is curved as described
above, the film holder 50 can smoothly pass through
the tanks 36 without problem despite of their curved
configuration even when these tanks 36 have a nar-
row width. The film holders 50 stacked in the film-
holder-inserting box 240 successively move down-
wards as the lowermost film holder 50 is brought into
engagement with the arm 35 and is pulled out. Even
when the lowermost film holder 50 is pulled out, the
remaining film holders 50 however do not tilt owing to
the fitting of the grooves 56 on the ribs 247. As a re-
sult, the remaining film holders 50 can also be pulled
out smoothly. After the lowermost film holder 50 has
been pulled out, the next film holder awaits arrival of
the next arm 35.

When the development processing has been
completed and the roller 353 has entered the region
33C, of the cam 33C, the roller 353 again moves to-
ward the shaft 34 and, as a consequence, the arm 35
also moves rightwards as viewed in FIG. 26. As a re-
sult, the arm 35 is separated from the through-hole
52H of the film holder 50 so that the film holder 50
drops. The detaching mechanism for the film holder
50 will next be described with reference to FIG. 28.

In FIG. 28, elements identical to those depicted
in FIGS. 5, 6, 26 and 27 are identified by like numer-
als or symbols and their description is omitted herein.
In FIG. 28, there are shown the bottom wall 311 of the
housing 31, a detaching wall 312 extending upright
from a part of the bottom wall 311, a space 313 de-
fined between the detaching wall 312 and the hous-
ing 31, the bottom wall 411 of the housing 41, and the
light-shielding plate 422 covering the transfer path
42.

The detaching mechanism is constructed such
that, when the development processing has been
completed and the roller 353 has entered the region
33C, of the cam 33C, the film holder 50 kept in en-
gagement with the arm 35 is located inside the space
313. When the arm moves rightwards in this state as
described above, the film holder 50 is stopped by the
detaching wall 312 and the arm 35 is pulled out of the
through-hole 52H. As a result, the film holder 50
drops by its weight and slides down into the box 43
through the through-hole 52H and the transfer path
42. Filling of a washing liquid in the box 43 permits
omission of the washing tank. The box 43 is drawn out
and the film holder 50 is taken out. The X-ray film F
is then removed from the film holder 50. The devel-
opment processing of the X-ray film F has now been
completed so that an X-ray picture of a tooth is shown
there.

In the description of the second embodiment de-
scribed above, the arm support was formed in a disk-
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like shape by way of example. It may be formed in any
shape as long as the arm can be supported. For ex-
ample, the arm support may be rods fixed on the shaft
of the motor, the number of said rods being equal to
the number of arms. It is not essential to form each
film folder in such a curved configuration. It is not ab-
solutely necessary to provide the cam on the motor
cover. An additional plate can be provided to support
the cam. Further, it is not essential to use the roller as
the member maintained in contact with the cam. Any
suitable contact member (i.e., cam follower) can be
used.

The dental X-ray film developing machine ac-
cording to the second embodiment can bring about
the same advantages as the developing machine of
the first embodiment and, in addition, can also bring
about the advantage that the engagement between
the arm and the film holder can be ensured further.

In the above description of the first and second
embodiments, three film holders were placed one
over another in the film-holder-inserting box, by way
of example. The film-holder-inserting box can how-
ever be formed to place only one film holder or, de-
pending on the height of the housing 31, four or more
film holders. Each tank was formed with substantially
the same radius of curvature as the tank, by way of
example. The configuration of each tank is however
not necessary limited to it. Each tank may have a
straight portion as long as its width permits.

Claims

1. Adental X-ray film developing machine having a
housing (21,31,41) with a symmetry axis, a motor
(32) fixed on the housing, an arm (35) rotatably
driven by the motor around said symmetry axis,
and a film holder (50) for being brought into de-
tachable engagement with the arm (35) whereby
development processing of a film (F) mounted on
the film holder (50) is conducted while the film
holder (50) makes a full turn within the housing
(21,31,41), comprising:

a plurality of tanks (36) arranged along a
peripheral wall of the housing (21,31,41), one of
said tanks containing a developer, and another
one of said tanks containing a final processing
solution;

a film-holder-inserting portion (240) locat-
ed before the developer-containing tank (36) rel-
ative to the turning direction of the arm (35) so
that the film holder (50) with the film (F) mounted
thereon can be positioned at a point where the
film holder (50) can be brought into engagement
with the arm (35) which is being driven; and

a means (45,33C,) for detaching the film
holder (50) from the arm (35), said film-holder-
detaching means being located after the final-
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processing-solution-containing tank (36) relative
to the turning direction of the arm (35),
characterized in that the housing (21,31,41) is
cylindrical, in that the tanks (36) are removably
arranged, and in that the film-holder-insertion
portion (240) is arranged to bring the film holder
(50) into engagement with the arm (35) by only ro-
tating the arm around said symmetry axis.

The machine of claim 1, wherein a side wall of
each tank (36), said side wall opposing the per-
ipheral wall of the housing (21,31,41) when ar-
ranged in the developing machine, is formed with
a radius of curvature conforming with that of the
peripheral wall of the housing, and the width (W)
of tank (36) is much smaller than the depth (d) of
the tank.

The machine of claim 2, wherein each tank (36)
has an opening which is covered by a removable
film (361).

The machine of claim 2, wherein each tank (36)
is attached to the housing (21,31,41) by means of
a tank-positioning structure formed on a side of
the housing (21,31,41).

The machine of claim 4, wherein the tank-
positioning structure comprises at least one lug
formed on the tank (36) and a like number of
groove formed in the housing (21,31,41), where-
by the lug can be fitted in the groove.

The machine of claim 1, wherein the film-holder-
inserting portion (240) is provided along the per-
ipheral wall of the housing (21,31,41), defines an
opening for inserting the film holder (50) there-
through, and has a bottom wall (244) for support-
ing the film holder (50) and a cut-off portion
(246); and, when the film holder (50) is supported
on the bottom wall (244), the cut-off portion al-
lows one end of the film holder (50) to be located
at the point where the one end of the film holder
can engage the arm (35) and also permits re-
lease of the film holder (50) from the film-holder-
inserting portion (240).

The machine of claim 6, wherein the film-holder-
inserting portion (240) has a vertical depth suffi-
cient to permit insertion of at least one of the film
holder (50).

The machine of claim 1, wherein the film holder
(50) comprises a stem portion (51) having two
ends, a hook portion (52) formed at one end of the
stem portion (51) and engageable with the arm
(35), and a film-mounting portion (54a,54b)
formed at the other end of the stem portion (51)
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and permitting fitted insertion of the film (F)
therein.

The machine of claim 1, wherein the film holder
(50) comprises a stem portion (51) having two
ends, a through-hole (52H) formed in one end of
the stem portion (51) and engageable with the
arm (35), and a film-mounting portion (53a,53b,
54a,54b) formed at the other end of the stem por-
tion (51) and permitting fitted insertion of the film
(F) therein.

The machine of claim 8 or 9, wherein the stem
portion (51) has substantially the same curvature
as the peripheral wall of the housing (21,31,41).

The machine of claim 8 or 9, wherein at least one
thin-walled portion (51a) is formed in the stem
portion (51) on a side of the film-mounting por-
tion.

The machine of claim 8 or 9, wherein the film-
mounting portion (53a,53b,54a,54b) is bifurcat-
ed to define branches between which the film (F)
is fitted.

The machine of claim 9, wherein the arm (35) is
supported, movably in a radial direction of the cyl-
indrical housing (21,31,41), on a support (34H)
which is rotatable integrally with a rotary shaft
(34) of the motor (32); and the arm (35) is equip-
ped with a cam follower (352,353) movable in a
biased state and in contact with a cam (33C)
which controls movement of the arm (35).

The machine of claim 13, wherein the cam (33C)
is formed such that the arm (35) is extended at a
first position where the arm (35) engages the
through-hole (52H) of the film holder (50) and is
retreated at a second position where the arm (35)
is disengaged from the through-hole (52H) of the
film holder (50).

The machine of claim 14, wherein the first posi-
tion is the position that - when the film holder (50)
is resting on a bottom wall (244) of the film-
holder-inserting portion (240), said bottom wall
being an internal wall of the housing (21) - a free
end of the arm (35) faces the through-hole (52H).

The machine of claim 1, wherein the film-holder-
detaching means (45) comprises a detaching pro-
jection (46) fixed on an inner wall of the housing
(21,31,41) in a region where the film holder (50)
moves after completion of development process-
ing, an end portion of the film holder (50) being
brought into contact with the detaching projection
(46), and a transfer path (42) for guiding to a film
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holder take-out opening (43) the film holder (50)
dropped from the arm (35) by a contact with the
detaching projection (46).

The machine of claim 1, wherein the film-holder-
detaching means (45) comprises a region (33C3)
of a cam (33C), said region being capable of re-
treating the arm (35), and a transfer path (42) for
guiding to a film holder take-out opening (43) the
film holder (50) dropped by a retreat of the arm
(35).

Patentanspriiche

1.

Zahnrontgenfilmentwicklungsgerdt mit einem
Gehduse (21, 31, 41) mit einer Symmetrieachse,
einem Motor (32), der am Gehause befestigt ist,
einem Arm (35), der durch den Motor um die Sym-
metrieachse herum drehbar ist, und einem Film-
halter (50), der in einem I6sbaren Eingriff mit dem
Arm (35) bringbar ist, wobei die Entwicklung ei-
nes an dem Filmhalter (50) angebrachten Film (F)
durchgefiihrt wird, wahrend der Filmhalter (50) ei-
ne volle Umdrehung innerhalb des Geh&uses
(21, 31, 41) ausfihrt, umfassend:

eine Vielzahl von Behéltern (36), die entlang ei-
ner Umfangswand des Gehéduses (21, 31, 41) an-
geordnet sind, wobei einer der Behélter einen
Entwickler und ein anderer der Behélter eine L6-
sung zur abschlieRenden Behandlung enthélt, ei-
nen Filmhaltereinsetzbereich (240), der bezogen
auf die Drehrichtung des Arms (35) vor dem den
Entwickler enthaltenden Behélter (36) angeord-
net ist, so dal der Filmhalter (50) mit dem daran
angebrachten Film (F) an einer Stelle angeordnet
werden kann, an der der Filmhalter (50) mit dem
Arm (35), der angetrieben ist, in Eingriff gebracht
werden kann,

und ein Mittel (45, 33C,) zum L&sen des Filmhal-
ters (60) von dem Arm (35), wobei das
Filmhalterlésemittel bezogen auf die Drehrich-
tung des Arms (35) hinter dem die Lésung zur ab-
schlieBenden Behandlung enthaltenden Behélter
(36) angeordnet ist,

dadurch gekennzeichnet, daR das Gehéause
(21, 31, 41) zylindrisch ist, dal die Behalter (36)
entfernbar angeordnet sind und daR der
Filmhaltereinsetzbereich (240) so angeordnet ist,
dall der Filmhalter (50) mit dem Arm (35) zum
Eingriff gebracht wird, wobei sich nur der Arm um
die Symmetrieachse dreht.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, daR eine Seitenwand jedes Behalters (36),
wobei diese Seitenwand der Umfangswand des
Gehduses (21, 31, 41) gegeniiberliegt, wenn sie
in dem Entwicklungsgerat angeordnet ist, mit ei-
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nem Kriimmungsradius ausgebildet ist, der dem
der Umfangswand des Geh&duses entspricht, und
dal die Breite (W) des Behalters (36) viel kleiner
als die Tiefe (d) des Behalters ist.

Gerét nach Anspruch 2, dadurch gekennzeich-
net, daR jeder Behlter (36) eine Offnung auf-
weist, die durch eine entfernbare Folie (361) ab-
gedeckt ist.

Gerét nach Anspruch 2, dadurch gekennzeich-
net, daB jeder Behalter (36) am Gehause (21, 31,
41) mittels einer Behalteranordnungsstruktur be-
festigt ist, die an einer Seite des Gehduses (21,
31, 41) ausgebildet ist.

Gerét nach Anspruch 4, dadurch gekennzeich-
net, dal die Behalteranordnungsstruktur minde-
stens einen an dem Behélter (36) ausgebildeten
Ansatz und eine gleiche Anzahl von Nuten auf-
weist, die im Gehduse (21, 31, 41) ausgebildet
sind, wodurch der Ansatz in der Nut angesetzt
werden kann.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, dall der Filmhaltereinsetzbereich (240) ent-
lang der Ladngswand des Gehéduses (21, 31, 41)
vorgesehen ist, eine Offnung zum Einsetzen des
Filmhalters (50) dort hindurch aufweist und eine
Bodenwand (244) zum Abstiitzen des Filmhalters
(50) und einen Abschneidebereich (246) aufweist
und daR dann, wenn der Filmhalter (50) an der Bo-
denwand (244) abgestiitzt ist, der Abschneidebe-
reich es gestattet, ein Ende des Filmhalters (50) an
der Stelle anzuordnen, an der das eine Ende des
Filmhalters mit dem Arm (35) zum Eingriff kommen
kann, und auch die Freigabe des Filmhalters (50)
von dem Filmhaltereinsetzbereich (240) gestattet.

Gerét nach Anspruch 6, dadurch gekennzeich-
net, dal der Filmhaltereinsetzbereich (240) eine
vertikale Tiefe aufweist, die ausreicht, das Ein-
setzen mindestens eines Filmhalters (50)zu ge-
statten.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, dal der Filmhalter (50) einen Schaftbereich
(51) mit zwei Enden, einem Hakenbereich (52),
der an einem Ende des Schaftbereichs (51) aus-
gebildet und mit dem Arm (35) zum Eingriff bring-
bar ist, und einen Filmanbringungsbereich (54a,
54b) umfalt, der am anderen Ende des Schaft-
bereichs (51) ausgebildet ist und das dortige Ein-
setzen des Films (F) gestattet.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, dal der Filmhalter (50) einen Schaftbereich
(51) mit zwei Enden, einem Durchgangsloch
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(52H), das in einem Ende des Schaftbereichs
(51) ausgebildet und mit dem Arm (35) zum Ein-
griff bringbar ist, und einen Filmanbringungsbe-
reich (53a, 53b, 54a, 54b) umfalt, der am ande-
ren Ende des Schaftbereichs (51) ausgebildet
und das dortige Einsetzen des Films (F) gestat-
tet.

Gerét nach Anspruch 8 oder 9, dadurch gekenn-
zeichnet, dal der Schaftbereich (51) im wesent-
lichen die gleiche Kriimmung wie die Umfangs-
wand des Gehauses (21, 31, 41) aufweist.

Gerét nach Anspruch 8 oder 9, dadurch gekenn-
zeichnet, da mindestens ein diinnwandiger Be-
reich (51a) am Schaftbereich (51) an einer Seite
des Filmanordnungsbereichs ausgebildet ist.

Gerét nach Anspruch 8 oder 9, dadurch gekenn-
zeichnet, daR der Filmanbringungsbereich (53a,
53b, 54a, 54b) gegabelt ist, um Zweige zu bilden,
zwischen denen der Film (F) eingesetzt wird.

Gerét nach Anspruch 9, dadurch gekennzeich-
net, dal der Arm (35) in einer Radialrichtung des
zylindrischen Gehduses (21, 31, 41) bewegbar
an einem Trager (34H) abgestiitzt ist, der ein-
stiickig mit einer Drehwelle (34) des Motors (32)
drehbar ist, und dal der Arm (35) mit einem
Nockenlaufer (352, 353) ausgestattet ist, der in
einem vorgespannten Zustand und in Beriihrung
mit einem Nocken (33 C), der die Bewegung des
Arms (35) steuert, bewegbar ist.

Gerét nach Anspruch 13, dadurch gekennzeich-
net, dal der Nocken (33C) derart ausgebildet ist,
daf sich der Arm (35) an einer Stellung ausge-
streckt ist, an der der Arm (35) mit dem Durch-
gangsloch (52H) des Filmhalters (50) im Eingriff
steht, und an einer zweiten Stellung zuriickgezo-
gen ist, an der der Arm (35) von dem Durchgangs-
loch (52H) des Filmhalters (50) auler Eingriff
kommt.

Gerét nach Anspruch 14, dadurch gekennzeich-
net, dal die erste Stellung die Stellung ist, dal® -
wenn der Filmhalter (50) an einer Bodenwand
(244) des Filmhaltereinsetzbereichs (42) auf-
liegt, wobei die Bodenwand eine Innenwand des
Gehduses (21) ist - ein freies Ende des Arms (35)
dem Durchgangsloch (52H) zugewandt ist.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, dal das Filmhalterlésemittel (45) einen L&-
sungsvorsprung (46) aufweist, der an einer In-
nenwand des Gehauses (21, 31,41) in einem Be-
reich befestigt ist, in dem sich der Filmhalter (50)
nach Abschluf der Entwicklungsbehandlung be-
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wegt, wobei ein Endbereich des Filmhalters (50)
mit dem Lésungsvorsprung (46) in Beriihrung ge-
bracht wird, und eine Ubergabebahn (42) zur
Fiihrung einer Filmhalter-Entnahmed&ffnung (43)
aufweist, wobei der Filmhalter (50) von dem Arm
(35) durch eine Beriihrung mit dem Lésungsvor-
sprung (46) abgegeben wird.

Gerét nach Anspruch 1, dadurch gekennzeich-
net, dal das Filmhalterlésungsmittel (45) einen
Bereich (33C;) eines Nokkens (33C), wobei die-
ser Bereich den Arm (35) zuriickziehen kann, und
eine Ubergabebahn (42) zur Fiihrung zu einer
Filmhalter-Entnahmed&ffnung (43) umfalt, wobei
der Filmhalter (50) durch ein Zuriickziehen des
Arms (35) entfernt wird.

Revendications

Appareil de développement de films radiographi-
ques dentaires comportant un logement (21, 31,
41) avec un axe symétrique, un moteur (32) fixé
sur le logement, un bras (35) entrainé en rotation
par le moteur autour de cet axe de symétrie et un
porte-film (50) destiné a étre mis en engagement
amovible avec le bras (35), le traitement de dé-
veloppement d’un film (F) monté sur le porte-film
(50) étant effectué pendant que le porte-film (50)
effectue un tour complet a I'intérieur du logement
(21, 31, 41), 'appareil comprenant :

une pluralité de réservoirs (36) disposés le
long d’une paroi périphérique du logement (21,
31, 41), 'un de ces réservoirs contenant un révé-
lateur, et un autre de ces réservoirs contenant
une solution de traitement final ;

une portion d’insertion de porte-film (240)
située en amont du réservoir contenant le révé-
lateur (36) par rapport a la direction de rotation du
bras (35) de sorte que le porte-film (50) avec le
film (F) monté sur celui-ci peut étre positionné en
un point ou le porte-film (50) peut étre mis en en-
gagement avec le bras (35) qui est entrainé ; et

des moyens (45, 33C,) destinés a déta-
cher le porte-film (50) du bras (35), ces moyens
de détachement du porte-film étant situés en
aval du réservoir contenant la solution de traite-
ment final (36) par rapport a la direction de rota-
tion du bras (35),
caractérisé en ce que le logement (21, 31, 41) est
cylindrique, en ce que les réservoirs (36) sont dis-
posés de fagon amovible et en ce que la portion
d’insertion de porte-film (240) est disposée de fa-
¢on a amener le porte-film (50) en engagement
avec le bras (35) faisant uniguement tourner le
bras autour de I'axe de symétrie.

Appareil selon la revendication 1, dans lequel
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une paroi latérale de chaque réservoir (36), cette
paroi latérale faisant face a la paroi périphérique
du logement (21, 31, 41) en agencement dans
I'appareil de développement, estréalisée avec un
rayon de courbe adapté a celui de la paroi péri-
phérique du logement, et la largeur (W) du réser-
voir (36) est trés inférieure a la profondeur (d) du
réservoir.

Appareil selon la revendication 2, dans lequel
chaque réservoir (36) posséde une ouverture qui
est recouverte d’'une pellicule amovible (361).

Appareil selon la revendication 2, dans lequel
chaque réservoir (36) est fixé sur le logement
(21, 31, 41) au moyen d’une structure de posi-
tionnement de réservoir formée sur un cété de lo-
gement (21, 31, 41).

Appareil selon la revendication 4, dans lequel la
structure de positionnement de réservoir
comprend au moins une projection formée sur le
réservoir (36) et un nombre identique de gorges
formées dans le logement (21, 31, 41), la projec-
tion pouvant s’encastrer dans la gorge.

Appareil selon la revendication 1, dans lequel la
portion d’insertion de porte-film (240) est prévue
le long de la paroi périphérique du logement (21,
31, 41), définit une ouverture pour I'insertion du
porte-film (50), et posséde une paroi de fond
(244) servant a supporter le porte-film (50) et une
portion de découpe (246) ; et, lorsque le porte-
film (50) est supporté par la paroi de fond (244),
la portion de découpe permet de positionner une
extrémité du porte-film (50) au point ou I'une des
extrémités du porte-film peut coopérer avec le
bras (35) et permet également la libération du
porte-film (50) de la portion d’insertion de porte-
film (240).

Appareil selon la revendication 6, dans lequel la
portion d’insertion de porte-film (240) présente
une profondeur verticale suffisante pour permet-
tre l'introduction d’au moins I'un des porte-films
(50).

Appareil selon la revendication 1, dans lequel le
porte-film (50) comprend une portion de tige (51)
présentant deux extrémités, une portion de cro-
chet (52) formée sur une extrémité de la portion
detige (51) et pouvant coopérer avec le bras (35),
et une portion de montage de film (54a, 54b) for-
mée sur I'autre extrémité de la portion de tige
(51) et permettant I'insertion encastrée du film
(F) dans celle-ci.

9. Appareil selon la revendication 1, dans lequel le
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porte-film (50) comprend une portion de tige (51)
avec deux extrémités, un trou traversant (52H)
formé dans une extrémité de la portion de tige
(51) et pouvant coopérer avec le bras (35), et une
portion de montage de film (53a, 53b, 54a, 54b)
formée sur 'autre extrémité de la portion de tige
(51) et permettant l'introduction encastrée du
film (F) dans celle-ci.

Appareil selon la revendication 8 ou 9, dans le-
quel la portion de tige (51) présente sensiblement
laméme courbure que la paroi périphérique du lo-
gement (21, 31, 41).

Appareil selon la revendication 8 ou 9, dans le-
quel au moins une portion a paroi mince (51a) est
formée dans la portion de tige (51) sur un c6té de
la portion de montage de film.

Appareil selon la revendication 8 ou 9, dans le-
quel la portion de montage de film (53a, 53b, 54a,
54b) forme une bifurcation définissant des em-
branchements entre lesquels est encastré le film

F-

Appareil selon la revendication 9, dans lequel est
supporté le bras (35),-de fagon mobile dans une
direction radiale du logement cylindrique (21, 31,
41) sur un support (34H) qui est rotatif solidaire-
ment avec un arbre rotatif (34) du moteur (32) ;
et le bras (35) est muni d’'une contre-came (352,
353) mobile dans un état précontraint et en
contact avec une came (33C) qui commande le
mouvement du bras (35).

Appareil selon la revendication 13, dans lequel la
came (33C) est formée de telle sorte que le bras
(35) s’étend sur une premiére position ou le bras
(35) s’engage dans le trou traversant (52H) du
porte-film (50) et il est rabattu sur une seconde
position ou le bras (35) est libéré du trou traver-
sant (52H) du porte-film (50).

Appareil selon la revendication 14, dans lequel la
premiére position est la position ou - lorsque le
porte-film (50) repose sur la paroi de fond (244)
de la portion d’insertion de porte-film (240), la pa-
roi de fond étant une paroi interne du logement
(21) - une extrémité libre du bras (35) est en re-
gard du trou traversant (52H).

Appareil selon la revendication 1, dans lequel les
moyens de détachement du porte-film (45)
comprennent une saillie de détachement (46)
fixé surune paroi interne du logement (21, 31, 41)
dans une zone ou le porte-film (50) se déplace
aprés réalisation du traitement de développe-
ment, une portion d’extrémité du porte-film (50)
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étant mise en contact avec la saillie de détache-
ment (46), et une voie de transfert (42) permet-
tantle guidage sur une ouverture de prélévement
de porte-film (43), le porte-film (50) libéré du bras
(35) par un contact avec la saillie de détachement
(46).

Appareil selon larevendication 1, dans lequel les
moyens de détachement du porte-film (45)
comprennent une zone (33C3) d'une came (33C),
cette zone pouvant rabattre le bras (35), et une
voie de transfert (42) pour guider le porte-film
(50) qui a été libéré par le rabattement du bras
(35), sur une ouverture de prélévement de porte-
film (43).
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