
SPECIFICATION SCREEN EXTENDING FRAME Technical Field [0001]      The
present invention relates to a screen extending frame in which a
screen for screen printing in a sheet shape or a mesh shape is
extended and is mounted on a screen extending jig for adjusting
tension of the screen in regard to manufacturing of printed circuit
boards. Background Art [0002]     A printed circuit board in the
subtractive process that is generally used in electric/electronic
devices is configured to be formed with a conductive pattern by
removing unnecessary portions of copper foil stuck to an insulating
substrate, and active and passive elements are fixed to the
conductive pattern by means of soldering, or the like. [0003]     In
the subtractive process, after holes are made on an insulating
substrate, such as a glass epoxy plate, to which copper foil is
stuck, unnecessary portions of the copper foil is removed by printing
and etching, and then a conductive pattern is formed. When soldering
is performed by a reflow method, solder cream is printed further on
necessary portions. [0004]     In screen printing, a screen board,
which is a mesh-like sheet woven with a metal or a resin or a sheet
made of a metal or a resin, is used by forming holes of image thereon
and by extending the sheet in a frame with uniform tension, not
making crinkles. [0005] 



With regard to a printed pattern, a metal mask where through holes
are -1-  formed on a metal thin plate made of stainless steel or the
like is extended in a screen extending frame with tension, ink is
transferred onto the insulating substrate via the through holes using
a squeegee, and thereby, a conductive pattern or a solder pattern is
formed thereon. [0006]     At this moment, if the screen board does
not come into tight contact with the object to be printed, the ink
runs over from a gap causing bleeding, which results in inaccurate
printing. [0007]      A planar shape is ideal for the object to be
printed, but there may be warping or waviness thereon in some cases,
and a material with flexibility is selected for the squeegee in order
to keep the screen board in tight contact with the printed object,
and the extending tension of the screen is not so tensed. [0008]
However, since the screen is required to be as strongly extended as
possible, a rigid and sturdy screen frame is prepared, the sheet is
intensively pulled from four directions, and extended using a
stretching property of the sheet material and using a repulsive force
thereof. [0009]     When a metal mesh is used, it can be extended
since the mesh does not have a high stretching property but has a
little. When a metal sheet with no stretching property is used, the
sheet can be extended by connecting the outer circumference of the
centered metal sheet to a resin sheet having the stretching property.
[0010] 



The screen is used as attached to the screen extending frame. If
there has slack, the location of the printed pattern is deviated or
the pattern is warped when the screen is rubbed by the squeegee. In
order to prevent such a situation, it is necessary to always give a
certain degree of tension to the screen by exerting a tensile force
thereto when printing is performed.  [0011]      For a screen
extending frame, there are a tension fixed frame of which the size is
fixed so as to maintain the tensile force of the screen constant, and
a tension variable frame of which the size varies so as to be able to
change the tensile force of the screen. Since both frames are
required to have strength that gives a tensile force to the screen,
the frames have to be robust and large. In addition, the tension
variable frame of which the size varies includes a variable
mechanism, and accordingly, the frame costs higher. [0012]      The
screen needs to be separated from the circuit board to be printed
before and after printing, and to be brought into tight contact with
the circuit board when printing is performed using a squeegee. For
this reason, the screen is required to have the stretching property.
However, since the metal mask does not have the stretching property,
it is, in general, stuck to a mesh made of polyester strings,
stainless steel strings, or the like and is used as a screen. There
may be a case where a metal mask is used as it is, and in that case,
any extending and reducing mechanism is provided in the mounting
portion of the metal mask or in the screen extending frame. [0013]
A screen using a mesh is attached to the screen extending frame
mostly by using an adhesive agent, and such the screen is kept
attached to the screen extending frame so long as the screen is
necessary. For this reason, when being not in use, the heavy and
bulky screen has to be stored or transported. [0014]     There is a
screen extending frame in a configuration where the end part of the
screen using a mesh is attached thereto by means of winding,
clamping, or the like. In a case of such the screen extending frame,
it is possible to remove the screen from the screen extending frame
for storage or transportation when the screen is not in use, but it
is not easy to store or transport the screen without  damaging the
printing patterns that are precisely formed thereon as the screen is
thin. [0015] 



Taking the circumstances into consideration, the present inventor has
proposed in Patent Application No. 2002-556010 (refer to Publication
No. W02002/055304) a device for screen printing in which a screen
extending frame is divided into a screen extending jig having a
tensile force adjusting mechanism and a screen extending frame in a
simple structure without the tensile force adjusting mechanism, which
is provided with an engagement mechanism to connect the jig and the
frame with each other, and thereby, the screen is attached to the
screen extending frame. [0016] The screen printing device is
described referring to Fig. 1.      In Fig. 1 (A), the reference
numeral 1 is the screen extending jig, and the screen extending frame
2 having engagement grooves 4 is mounted on the screen extending jig
1. To the screen extending frame 2, a screen 3 is attached, which is
a sheet that is a metal plate or a resin plate with conductive
patterns formed by through holes, or is a mesh stuck a sheet with
conductive patterns formed by through holes, not shown in the
drawing, thereto. By extending and reducing the screen extending jig
1, an appropriate tensile force is exerted on the screen 3.     The
screen extending frame 2 is constituted by joining four plate-shaped,
or rectangular tube-shaped frame members together by means of
welding, or the like. [0017]     In description hereinafter, on frame
members constituting the screen extending frame, the length in the
longitudinal direction of each frame member represents the "length",
the length from the outside to the inside thereof represents the
"width", and the length between a face to which the sheet is attached
and a face to which the sheet is not attached represents the
"thickness". [0018]        Figs. 1 (B) and (C) illustrate mounting
the screen extending frame 2 on the screen extending jig 1. Fig. 1
(B) shows the state of the screen extending frame 2 before being
mounted on the screen extending jig 1, and Fig. 1 (C) shows the state
of the screen extending frame 2 being mounted on the screen extending
jig 1. [0019]      The engagement grooves 4 are formed on the
mounting sides of the screen extending frame 2 along the longitudinal
direction of the screen extending jig, and engagement elements 5 are
formed on the mounting sides of the screen extending jig 1 along the
longitudinal direction of the screen extending jig. [00201 



The tensile force to the screen 3 is adjusted by extending or
reducing the screen extending jig 1 in the arrow directions shown in
the drawing where the engagement elements 5 are kept engaged with the
engagement grooves 4.      Conductive patterns are formed using the
screen by transferring ink with a squeegee not shown in the drawing
via through holes. [0021]      When the screen is not in use and to
be stored, it is most ideal to store the screen extending frame 2
being mounted on the screen extending jig 1, but since the screen
extending jig 1 having an extending and reducing mechanism is not
only expensive but also bulky, storage or transportation of the
screen extending frame 2 attached with the screen being mounted on
the screen extending jig 1 is not efficient. [0022]     The screen is
attached to the screen extending frame 2 by fixing means such as an
adhesive agent, that is mounted on the screen extending jig 1, and
the tensile force is exerted thereon by the screen extending jig 1.
When not being mounted on the screen extending jig 1, slack or the
like occurs which may cause the screen deformation. It is, therefore,
desirable for the screen to have a certain degree of tension even
being attached only to the screen extending frame 2.  [0023]     A
screen printing device using a screen extending frame, in which the
screen is attached to a screen extending frame, the screen extending
frame is mounted on the screen extending jig, and the tension of the
screen is adjusted by changing the size of the screen extending jig,
is disclosed in Japanese Patent Laid-Open Publication Nos.
2006-212955, 2006-44180 and 2008-1010 by the present inventor, in
addition to the publication W02002/055304. Furthermore, Japanese
Patent Laid-Open Publication No. 2000-15777 also describes a screen
printing device using a screen extending frame. [0024]     Figs. 2
and 3 show the configuration of the screen extending frame of the
related art shown in Japanese Patent Laid-Open Publication Nos.
2006-212955 and 2008-1010.     In the drawings, (A) is an overall
view of the screen extending frame, (B) is an enlarged exploded view
of a portion indicated by a dashed circle B in (A) , and (C) is a
cross-sectional view of a portion indicated by a dashed line C in (B)
. [0025] 



The screen extending frame 10 shown in Fig. 2 is constituted by two
parallel frame members11a and 11c, two frame members lib and lid that
are arranged orthogonal to the above frame members and parallel to
each other, and four corner members 13a, 13b, 13c, and 13d that
connect the above four frame members. [0026]     On the four frame
members 11a, 11b, 11c, and 11d, engagement grooves 12a, 12b, 12c, and
12d are formed, with which engagement elements formed on a screen
extending jig are engaged. [0027]     The four frame members 11a,
11b, 11c, and lid have the same cross-sectional shape, and the frame
member 11a shown in Fig. 2 (B) as a representative example has an
insertion hole 15a inside thereof and the engagement groove 12a
formed on  one face to be engaged with the engagement element of the
screen extending jig, and has a flat face on the other side so as to
attach a screen thereto. In addition, both ends of four frame members
11a, 11b, 11c, and lid have planes at an angle of 90? with respect to
the length direction. [0028]     The four corner members 13a, 13b,
13c, and 13d have the same cross-sectional shape, the corner member
13a shown in Fig. 2 (B) as a representative example is provided with
two corner plates 17a and 17b orthogonal to each other in a main body
14a of which the upper face is a square. The corner plates 17a and
17b have a cross-sectional shape so that the corner plates can be
respectively inserted and slid in the insertion hole 16a of the frame
member Ha and the insertion hole 16b of the frame member lib. [0029]
The corner plate 16a is inserted into the insertion hole 15a of the
frame member ha in the arrow direction, the corner plate 16b is
inserted into the insertion hole 15b of the frame member lib in the
arrow direction, and accordingly, the four frame members Ha, 11b,
11c, and lid and the four corner members 13a, 13b, 13c, and 13c1 are
assembled together to form the screen extending frame 10. [0030]
The screen is attached to the screen extending frame 10, the
engagement elements of the extending jig are engaged with the
engagement grooves 12a, 12b, 12c, and 12d, the corner plates inserted
into the insertion holes slide in the insertion holes when the
extending jig extends or reduces, whereby the screen extending frame
10 extends and reduces, and the tensile force is exerted on the
screen. 



[0031]     A screen extending frame 20 shown in Fig. 3 is constituted
by two parallel frame members 21a and 21c, two more frame members 21b
and 21d that are arranged orthogonal to the above frame members and
parallel to each other, and  four corner members 23a, 23b, 23c, and
23d that connect the four frame members, not shown specifically in
the drawing. [0032]      On the four frame members 21a, 21b, 21c, and
21d, engagement grooves 22a, 22b, 22c, and 22d are formed, with which
engagement elements formed on a screen extending jig are engaged.
[0033]     The four frame members 21a, 21b, 21c, and 21d have the
same cross-sectional shape, and the frame member 21a shown in Fig. 3
(B) as a representative example has a insertion hole 25a inside
thereof and the engagement groove 22a formed on one face to be
engaged with the engagement element of the screen extending jig, and
has a flat face on the other side so as to attach a screen thereto.
In addition, both ends of four frame members 21a, 21b, 21c, and 21d
have inclined planes at the angle of 45? in this example, which
incline to the inner side of the screen extending frame 20 in the
length direction. [0034]      The four corner members 23a, 23b, 23c,
and 23d have the same shape. The corner member 23a shown in Fig. 3
(B) as a representative example is provided with two corner plates
26a and 26b which are orthogonal to each other, have a
cross-sectional shape so that the corner plates can be inserted and
slid in the insertion holes 25a and 25b respectively. [0035]      The
corner plate 26a is inserted into the insertion hole 25a of the frame
member 21a in the arrow direction, the corner plate 26b is inserted
into the insertion hole 25b in the arrow direction, and accordingly,
the four frame members 21a, 21b, 21c, and 21d and the four corner
members 22a, 22b, 22c, and 22d are assembled together to form the
screen extending frame 20. [0036] 



The screen is attached to the screen extending frame 20, the
engagement  elements of the screen extending jig are engaged with the
engagement grooves 22a, 22b, 22c, and 22d, and the corner plates
inserted into the insertion holes slide in the insertion holes when
the screen extending jig extends or reduces, whereby the screen
extending frame 20 extends or reduces, and the tensile force is
exerted on the screen. Related Art References [00371 Document 1:
JP-A-2000-15777 Document 2: W02002/055304 Document 3:
JP-A-2006-212955 Document 4: JP-A-2006 44180 Document 5:
JP-A-2008-1010 Disclosure of the Invention Object of The Invention
[00381      These screen extending frames of the prior art can exert
a certain degree of tension on the screen by exerting the tensile
force to the screen when the screen is fixed thereto, but since the
frame has no function of exerting the tensile force, it is not
possible to exert a sufficient tension. For this reason, if the
screen extending frame is removed from the bulky screen extending jig
in order to effectively use the expensive screen extending frame to
save space for storage and transportation, there is a concern that
slack occurs in the screen, resulting in deformation of the screen.
The invention according to the present application aims to provide a
screen extending frame that can prevent the above circumstance. Means



[0039]      The configuration overview of the invention for achieving
the above aim is as follows.      According to the invention provided
in the present application, cut grooves are formed in the inner sides
and/or outer sides of connections orthogonally connecting four frame
members constituting a screen extending frame so that the angles of
the connections change, allowing the frame members inwardly or
outwardly change in shape, and accordingly, the size of the screen
extending frame variable. [0040]     The screen extending frame
mounted with an elastic element is reduced by a jig such as a screen
extending jig having an extending and reducing function, a screen is
attached to the screen extending frame in that state, and when fixing
work, such as adhesion, is completed, setting the extending or
reducing degree of the screen extending jig to be optimum, then
screen printing is performed. [0041]      It is possible to extend
and reduce the screen extending frame with an extending function by
setting the function of extending the screen extending frame in a
screen printing device. [0042]      In addition, in order to achieve
the object of the invention, a gap or an elastic element is provided
in each coupling of the four frame members so as to give an extending
force to an end of a frame side in each connections of the frame
members, whereby flexibility is given to the extending frame,
according to the invention of the present application. [0043]
For the elastic element to be provided, a solid elastic element such
as natural rubber or synthetic rubber, or a non-solid spring such as
a plate spring or a coil spring can be used, and it is also possible
to further provide an elastic element in the gap in the coupling.
[0044] 



The screen extending frame mounted with the elastic element is
reduced by a jig such as a screen extending jig having an extending
and reducing function, a screen is attached to the screen extending
frame in that state, and when fixing work, such as adhesion, is
completed, setting the extending or reducing degree of the screen
extending jig to be optimum, then screen printing is performed.
[0045]      It is possible to reduce the screen extending frame with
a reducing function by setting the function of reducing the screen
extending frame in a screen printing device. [0046]      Specific
configurations for achieving the above objective are described in the
following (1) to (38) . [0047]       (1) A screen extending frame in
a rectangular shape which is constituted by four frame members having
the square-shape cross-section, and is used in such a way that a
screen is attached to one face thereof, and the other face thereof is
mounted on a screen extending jig having an extending and reducing
function, in which couplings of the four frame members have
flexibility and elasticity. [0048]       (2) The screen extending
frame according to (1) above, in which the four frame members connect
in the couplings, and the couplings have flexibility and elasticity.
[0049]       (3) The screen extending frame according to (2) above,
in which the four frame members are solid bodies. [0050]       (4)
The screen extending frame according to (3) above, in which cut
grooves are formed in the width direction of the couplings. 



[0051]      (5) The screen extending frame according to (3) above, in
which cut grooves are formed in the direction connecting the outer
angle and the inner angle each of the couplings. [0052]      (6) The
screen extending frame according to (3) above, in which grooves are
formed on both faces of the couplings in the thickness direction.
[0053]       (7) The screen extending frame according to (6) above,
in which the grooves in the thickness direction are formed in the
width direction of the frame members. [0054]       (8) The screen
extending frame according to (6) above, in which the grooves in the
thickness direction are formed in the direction connecting the outer
angle and the inner angle each of the couplings. [0055]       (9) The
screen extending frame according to (3) above, in which through holes
are formed in the thickness direction of the couplings. [0056]
(10) The screen extending frame according to (9) above, in which the
through holes are disposed in the direction connecting the outer
angle and the inner angle each of the couplings. 



[0057]       (11) The screen extending frame according to (9) above,
in which the through holes are disposed in the width direction of the
frame members. [0058]       (12) The screen extending frame according
to (1) above, in which the four frame members are hollow bodies.
[0059]         (13) The screen extending frame according to (12)
above, in which notch portions are formed in the thickness direction
of the couplings. [0060]       (14) The screen extending frame
according to (13) above, in which the notch portions are formed in
the direction orthogonal to the longitudinal direction of the frame
members. [0061]       (15) The screen extending frame according to
(13) above, in which the notch portions are formed in the direction
connecting the outer angle and the inner angle each of the couplings.
[0062]       (16) The screen extending frame according to (12) above,
in which the 



notch portions are formed in the width direction of the frame
members. [0063]       (17) The screen extending frame according to
(16) above, in which the notch portions are formed in the direction
connecting the outer angle and the inner angle each of the couplings.
[0064]       (18) The screen extending frame according to (12) above,
in which through holes are formed in the couplings toward the
thickness direction of the frame members. [0065]       (19) The
screen extending frame according to (18) above, in which the through
holes are disposed in the direction connecting the outer angle and
the inner angle each of the couplings. [0066]       (20) The screen
extending frame according to (18) above, in which the through holes
are disposed in the direction orthogonal to the longitudinal
direction of the frame members.  [0067] 



(21) The screen extending frame according to (18) above, in which the
through holes are disposed in the width direction of the frame
members. [0068]      (22) The screen extending frame according to (1)
above, in which the four frame members are two-tier hollow bodies
including a hollow body having a plane onto which the screen is
attached and a hollow body having a plane onto which the screen is
not attached. [0069]      (23) The screen extending frame according
to (22) above, in which notch portions are formed in the thickness
direction of the coupling of the hollow-body having the plane onto
which the screen is attached. [0070]      (24) The screen extending
frame according to (23) above, in which the notch portions are formed
in the width direction of the couplings. [0071]      (25) The screen
extending frame according to (22) above, in which notch portions are
formed on a wall face in the thickness direction of the frame side of
the upper half hollow body in the two-tier hollow body. [0072]
(26) The screen extending frame according to (22) above, in which
through holes are formed on the wall face in the thickness direction
of the frame side of the upper half hollow body in the two-tier
hollow body. [0073]       (27) The screen extending frame according
to (1) above, in which the four frame members are individual units,
adjacent frame members are joined by a corner member, and connections
of the four frame members and the four corner members have
flexibility and elasticity. [0074] 



(28) The screen extending frame according to (27) above, in which end
faces of connecting portions to which the four frame members are
adjacent are faces inclined in the longitudinal direction of the four
frame members, and gaps are formed between respective inclined faces.
[0075]       (29) The screen extending frame according to (27) above,
in which end faces of connecting portions to which the four frame
members are adjacent are faces inclined in the longitudinal direction
of the four frame members, and elastic elements are inserted between
respective inclined faces. [0076]       (30) The screen extending
frame according to (29) above, in which the elastic element is made
of natural rubber or synthetic rubber. [0077]       (31) The screen
extending frame according to (29) above, in which the elastic element
is a coil spring. [0078]       (32) The screen extending frame
according to (29) above, in which the elastic element is a leaf
spring. [0079]       (33) The screen extending frame according to
(27) above, in which end faces of connecting portions to which the
four frame members are adjacent are faces orthogonal to the
longitudinal direction of the four frame members, the corner members
are rectangular parallelepiped shape, and elastic elements are
inserted between the orthogonal faces of the frame members and the
corner members. [0080] 



(34) The screen extending frame according to (33) above, in which the
elastic element is made of natural rubber or synthetic rubber. [0081]
(35) The screen extending frame according to (33) above, in which the
elastic element is a coil spring. [0082]       (36) The screen
extending frame according to (33) above, in which the elastic element
is a leaf spring. [0083]       (37) A screen printing apparatus,
including a mechanism for mounting a screen extending frame, and a
mechanism for extending and reducing the mounted screen extending
frame. Brief Description of the Drawings [0084]     Fig. 1
illustrates a screen extending jig and a screen extending frame of
the related art. Fig. 2 illustrates a configuration of the screen
extending frame of the related 



art.     Fig. 3 illustrates another configuration of the screen
extending frame of the related art.     Fig. 4 is an illustrative
configuration diagram of a screen extending frame according to
Embodiment 1.     Fig. 5 is an illustrative function diagram of the
screen extending frame according to Embodiment 1.     Fig. 6 is an
illustrative configuration diagram of a screen extending frame
according to Embodiment 2.     Fig. 7 is an illustrative function
diagram of the screen extending frame according to Embodiment 2.
Fig. 8 is an illustrative configuration diagram of a screen extending
frame according to Embodiment 3.     Fig. 9 is an illustrative
configuration diagram of a screen extending frame according to
Embodiment 4.      Fig. 10 is an illustrative configuration according
to Embodiment 5.     Fig. 11 is an illustrative configuration
according to Embodiment 6.      Fig. 12 is an illustrative
configuration according to Embodiment 7.      Fig. 13 is an
illustrative configuration according to Embodiment 8. 



Fig. 14 is an illustrative configuration according to Embodiment 9.
Fig. 15 is an illustrative configuration according to Embodiment 10.
Fig. 16 is an illustrative configuration according to Embodiment 11.
Fig. 17 is an illustrative configuration according to Embodiment 12.
Fig. 18 is an illustrative configuration according to Embodiment 13.
Fig. 19 is an illustrative configuration according to Embodiment 14.
Fig. 20 is an illustrative configuration according to Embodiment 15.
Fig. 21 is an illustrative configuration according to Embodiment 16.
Fig. 22 is an illustrative configuration according to Embodiment 17.
Fig. 23 is an illustrative configuration according to Embodiment 18.
Fig. 24 is an illustrative configuration   diagram of a screen
extending frame diagram of a screen extending frame diagram of a
screen extending frame diagram of a screen extending frame diagram of
a screen extending frame diagram of a screen extending frame diagram
of a screen extending frame diagram of a screen extending frame
diagram of a screen extending frame diagram of a screen extending
frame diagram of a screen extending frame diagram of a screen
extending frame diagram of a screen extending frame diagram of a
screen extending frame diagram of a screen extending frame 



according to Embodiment 19. Fig. 25 is an illustrative configuration
diagram of a screen extending frame according to Embodiment 20. Fig.
26 is an illustrative configuration diagram of a screen extending
frame according to Embodiment 21. Fig. 27 is an illustrative function
diagram of the screen extending frame according to Embodiment 21.
Fig. 28 is an illustrative configuration diagram of a screen
extending frame according to Embodiment 22. Fig. 29 is an
illustrative function diagram of the screen extending frame according
to Embodiment 22. Fig. 30 is an illustrative configuration diagram of
a screen extending frame 



according to Embodiment 23. Fig. 31 is an illustrative function
diagram of the screen extending frame according to Embodiment 23.
Mode for Carrying out the Invention [0085]     Hereinafter,
embodiments of the invention according to the present application are
described with reference to the drawings.     A screen extending
frame to be shown in embodiments is a screen extending frame in a
rectangular shape and used, when a screen is attached thereto, by
being mounted on a screen extending jig having an extending and
reducing function. It is constituted by a first frame member and a
third frame member that are arranged in parallel and have the same
length, and a second frame member and a fourth frame member that are
arranged in parallel and have the same length, the cross-sections of
the first, the second, the third and the fourth frame members are
square, one faces of the first, the second, the third and the fourth
frame members are plane to which the screen is attached. A
rectangular screen extending frame is formed by  connecting the first
and the second frame members, the second and the third frame members,
the third and the fourth frame members, and the fourth and the first
frame members, and the corners of the screen extending frame are
configured so as to have flexibility and elasticity. [0086]     In
screen extending frames of Embodiments 1 to 20 shown in Figs. 4 to
25, four frame members constituting the frame each are formed in a
single unit, and in screen extending frames of Embodiments 20 to 22
shown in Figs. 26 to 31, four frame members constituting the frame
each are formed in separate units. [0087] 



In Embodiments 1 to 12 described with reference to Figs. 4 to 15,
flexibility of the couplings of the solid screen extending frames is
obtained through cut grooves formed in the couplings of the frame
members in the width direction. Embodiment 1 [0088]      Fig. 4 shows
a configuration of Embodiment 1, and Fig. 5 illustrates the function
of Embodiment 1.      In Fig. 4, (A) is an overall view of a screen
extending frame 30, (B) is an enlarged exploded view of a portion
indicated by the dashed circle B in (A) , and (C) is a
cross-sectional view of the portion indicated by the dashed line C in
(B) . [0089]      As shown in Fig. 4 (A) of the overall view and Fig.
4 (B) of the enlarged exploded view, the screen extending frame 30 is
assembled with four frame members 31a, 31b, 31c, and 31d to be formed
in a rectangular shape, and structured by fixedly joined by means of
welding, or the like. [0090]      On the four frame members 31a, 31b,
31c, and 31d, engagement grooves 32a, 32b, 32c, and 32d with which
engagement elements formed in a screen extending jig are engaged each
are formed.  [0091] 



A cut groove 33a in the inner side of the joint of the frame members
31a and 31b from the inner angle to the outer angle; a cut groove 33b
in the inner side of the joint of the frame members 31b and 31c from
the inner angle to the outer angle; a cut groove 33c in the inner
side of the joint of the frame members 31c and 31d from the inner
angle to the outer angle; and a cut groove 33d in the inner side of
the joint of the frame members 31d and 31a from the inner angle to
the outer angle are formed. [0092]     All of the four frame members
31a, 31b, 31c, and 31d have the same cross-sectional shape, the
engagement groove 32a with which an engagement element of the screen
extending jig is engaged is formed on one face of the frame member
31a as shown by the cross-section in Fig. 4 (C), and the opposite
face is set to be a plane in order to attach the screen thereto.
[00931     When the screen is attached to the screen extending frame
30, the engagement elements of the extending jig are engaged with the
engagement grooves 32a, 32b, 32c, and 32d, and the extending jig is
extended and reduced, the screen extending frame 30 extends and
reduces, and accordingly, the tensile force to the screen is
adjusted. [0094] The function of the screen extending frame 30 is
described referring to Fig. 5.     The screen extending frame 30
configured by the joined four frame members 31a, 31b, 31c, and 31d is
pressed in the directions of the black arrows using a tool such as
the screen extending jig, a clamp, a vise, or the like, not shown in
the drawing. For this reason, as the open ends of the cut grooves
33a, 33b, 33c, and 33d reduce, the frame members 31a, 31b, 31c, and
31d inwardly bend, and the screen extending frame 10 is reduced, and
resulted a reduced screen extending frame 30' constituted by curved
frame members 31a' , 31b' , 31c' , and 31d' . [0095]      Then, the
screen is fixed to the reduced screen extending frame 30' by means of
adhesion, or the like. [0096] In the state where fixation of the
screen to the reduced screen extending frame 30' is completed, the
pressing force to the reduced screen extending frame 



30' exerted by the screen extending jig, the clamp, the vice, or the
like is released. [0097]      When the pressing force to the reduced
screen extending frame 30' is released, the curved frame members 31a'
, 31b' , 31c' , and 31d' that inwardly bend will return to the shape
of the state of not being compressed, and as the open ends of the cut
grooves 33a' 33b' , 33c' , and 33d' open widely, the reduced screen
extending frame 30' extends, and accordingly, a tensile force is
exerted on the screen attached to the screen extending frame thus
extended. [0098]      Since the tensile force is exerted even in the
state of not using the extending jig, it is possible to keep the
screen to be in tension even in the state where the screen is simply
fixed to the screen extending frame, and there occurs no sagging in
the screen. [0099]      As is obvious from the above description of
the function, the screen extending frame gives a tensile force on the
screen even when the extending jig is not used, and therefore, it is
possible to perform screen printing only with the screen extending
frame alone without using the screen extending jig. [0100]
Insertion of a solid elastic element such as natural rubber or
synthetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 33a, 33b, 33c, and 33d enables
protection of the open ends and supplementation of elasticity.
Embodiment 2 [0101]      Embodiment 2 obtained by modifying
Embodiment 1 is shown in Fig. 6, and the function of Embodiment 2 is
described referring to Fig. 7. 



In the drawing, (A) is an overall view of a screen extending frame
40, (B) is an enlarged exploded view of a portion indicated by a
dashed circle B in (A) , and (C) is a cross-sectional view of a
portion indicated by a dashed line C in (B). [0102]      As shown in
Fig. 5 (A) of the overall view and Fig. 5 (B) of the enlarged
exploded view, the screen extending frame 40 is assembled with four
frame members 41a, 41b, 41c, and 41d to be formed in a rectangular
shape, and structured by fixedly joined by means of welding, or the
like. 10103]       On the four frame members 41a, 41b, 41c, and 41d,
engagement grooves 42a, 42b, 42c, and 42d with which engagement
elements formed in screen extending jig are engaged each are formed.
[0104]      An inclined cut groove 43a in the inner side of the joint
of the frame members 41a and 41b from the inner angle to the outer
angle; a narrow inclined cut groove 43b in the inner side of the
joint of the frame members 41b and 41c from the inner angle to the
outer angle; a narrow inclined cut groove 43c in the inner side of
the joint of the frame members 41c and 41d from the inner angle to
the outer angle; and a narrow inclined cut groove 43d in the inner
side of the joint of the frame members 41d and 41a from the inner
angle to the outer angle are formed. [0105]      Furthermore, there
are formed on the frame member 41a a narrow cut groove 44ab from the
outer side orthogonally toward the inner side at the joint with the
frame member 41b and a narrow cut groove 44ad from the outer side
orthogonally toward the inner side at the joint thereof with the
frame member 41d; on the frame  member 41b a narrow cut groove 44ba
from the outer side orthogonally toward the inner side at the joint
with the frame member 41a and a narrow cut groove 44bc from the outer
side orthogonally toward the inner side at the joint thereof with the
frame member 41c; on the frame member 41c a narrow cut groove 44cb
from the outer side orthogonally toward the inner side at the joint
with the frame member 41b and a narrow cut groove 44cd from the outer
side orthogonally toward the inner side at the joint thereof with the
frame member 41d; and on the frame member 41d a narrow cut groove
44dc from the outer side orthogonally toward the inner side at the
joint with the frame member 41c and a narrow cut groove 44da from the
outer side orthogonally toward the inner side at the joint thereof
with the frame member 41a. [0106]     All of the four frame members
41a, 41b, 41c, and 41d have the same cross-sectional shape, the
engagement groove 42a with which an engagement element of the screen
extending jig is engaged is formed on one face of the frame member
41a as shown by the cross-section in Fig. 6 (C), and the opposite
face is set to be a plane in order to attach the screen thereto. 



[0107]     When the screen is attached to the screen extending frame
40, the engagement elements of the extending jig are engaged with the
engagement grooves 42a, 42b, 42c, and 42d, and the extending jig is
extended and reduced, the screen extending frame 40 extends and
reduces, and accordingly, the tensile force to the screen is
adjusted. [0108] The function of the screen extending frame 40 is
described referring to Fig. 7.      In the drawing, the screen
extending frame 40 configured by the joined four frame members 41a,
41b, 41c, and 41d is pressed in the directions of the black arrows
using a tool such as the screen extending jig, a clamp, a vise, or
the like, not shown in the drawing. For this reason, as the open ends
of the cut grooves 43a,  43b, 43c, and 43d are reduced, resulting in
reduced open ends 43a', 43b', 43c', 43d  , 43ab' , 43ba' , 43bc' ,
43cb' , 43cd' , 43dc' , 43da' , and 43ad' , the frame members 41a,
41b, 41c, and 41d inwardly shift, causing the screen extending frame
40 to be reduced, and resulted a reduced screen extending frame 40'
constituted by reduced frame members 41a' , 41b' , 41c' , and 41d' .
[0109]     The screen is, then, fixed to the screen extending frame
40' by means of adhesion, or the like. [0110] In the state where
fixation of the screen to the reduced screen extending frame 40' is
completed, the pressing force to the reduced screen extending frame 



40' exerted by the screen extending jig, the clamp, the vice, or the
like is released. [0111] When the pressing force to the reduced
screen extending frame 40' is released, the frame members 41a' , 41b'
, 41c' , and 41d' that inwardly shift will return to the shape of the
state not being compressed, and as the open ends of the cut grooves
43a' ,43b' ,43c' ,43d' , 43ab' , 43ba' , 43bc' , 43cb' , 43cd' , 43dc
, 43da' , and 43ad' open widely, the reduced screen extending frame
40' extends, and a tensile force is exerted on the screen fixed to
the screen extending frame thus extended. [0112]     Since the
tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the
state where the screen is simply fixed to the screen extending frame,
and there occurs no sagging in the screen. [0113]     As is obvious
from the above description of the function, the screen extending
frame gives the tensile force on the screen even when the extending
jig is not used, and therefore, it is possible to perform screen
printing only with the screen  extending frame alone without using
the screen extending jig. 



[0114]     Insertion of a solid elastic element such as natural
rubber or synthetic rubber or a non-solid spring such as a plate
spring or a coil spring into the cut grooves 43a, 43b, 43c, 43d,
43ab, 43ba, 43bc, 43cb, 43cd, 43dc, 43da, and 43ad enables protection
of the open ends and supplementation of elasticity. Embodiment 3
[0115]     Embodiment 3 that is another Embodiment obtained by
modifying Embodiment 1 is shown in Fig. 8.     In the drawing, (A) is
an overall view of a screen extending frame 50, (B) is an enlarged
exploded view of a portion indicated by a dashed circle B in (A) ,
and (C) is a cross-sectional view of a portion indicated by a dashed
line C in (B) . [0116]     As shown in Fig. 8 (A) of the overall view
and Fig. 8 (B) of the enlarged exploded view, the screen extending
frame 50 is assembled with four frame members 51a, 51b, 51c, and 51d
to be formed in a rectangular shape, and structured by fixedly joined
by means of welding, or the like. [0117]     On the four frame
members 51a, 51b, 51c, and 51d, engagement grooves 52a, 52b, 52c, and
52d with which engagement elements formed in a screen extending jig
are engaged each are formed. [0118]     There are formed a narrow
inclined cut groove 53a in the inner side of the joint of the frame
members 51a and 51b from the inner angle to the outer angle; a narrow
inclined cut groove 53b in the inner side of the joint of the frame
members 51b and 51c from the inner angle to the outer angle; a narrow
inclined cut groove 53c in the inner side of the joint of the frame
members 51c and 51d from the inner angle to the outer angle; and a
narrow inclined cut groove 53d in the inner side of  



the joint of the frame members 51d and 51a from the inner angle to
the outer angle. [0119]      Furthermore, there are formed on the
frame member 51a a cut groove 54ab that is orthogonal to the outer
side from the inner side of the joint with the frame member 51b and a
narrow cut groove 54ad that is orthogonal to the outer side from the
inner side of the joint thereof with the frame member 51d; on the
frame member 51b a narrow cut groove 54ba that is orthogonal to the
outer side from the inner side of the joint with the frame member 51a
and a narrow cut groove 54bc that is orthogonal to the outer side
from the inner side of the joint thereof with the frame member 51c;
on the frame member 51c a narrow cut groove 54cb that is orthogonal
to the outer side from the inner side of the joint with the frame
member 51b and a narrow cut groove 54cd that is orthogonal to the
outer side from the inner side of the joint thereof with the frame
member 51d; and on the frame member 51d a narrow cut groove 54dc that
is orthogonal to the outer side from the inner side of the joint with
the frame member 51c and a narrow cut groove 54da that is orthogonal
to the outer side from the inner side of the joint thereof with the
frame member 51a. [0120]     All of the four frame members 51a, 51b,
51c, and 51d have the same cross-sectional shape, the engagement
groove 52a with which an engagement element of the screen extending
jig is engaged is formed on one face of the frame member 51a as shown
by the cross-section in Fig. 8 (C), and the opposite face is set to
be a plane in order to attach the screen thereto. [0121]     When the
screen is attached to the screen extending frame 50, the engagement
elements of the extending jig are engaged with the engagement grooves
52a, 52b, 52c, and 52d, and the extending jig is extended and
reduced, the screen extending frame 50 extends and reduces, and
accordingly, the tensile force to the screen is adjusted.  [0122]
When the screen extending frame 50 configured by combining the four
frame members 51a, 51b, 51c, and 51d is pressed in the inward
direction using a tool such as the screen extending jig, a clamp, a
vise, or the like, the open ends of the cut grooves 53a, 54ab, 54ba,
53b, 54bc, 54cb, 53c, 54cd, 54dc, 53d, 54da, and 54ad that are formed
inner side are reduced, the frame members 51a, 51b, 51c, and 51d
inwardly bend, and accordingly, the screen extending frame 50 is
reduced. [01231     The screen is, then, fixed to the screen
extending frame by means of adhesion, or the like. [0124]     In the
state where fixation of the screen to the reduced screen extending
frame is completed, the pressing force to the reduced screen
extending frame exerted by the screen extending jig, the clamp, the
vice, or the like is released. 



[01251     As a result of releasing the pressing force to the reduced
screen extending frame, the frame members that inwardly bend will
return to the shape of the state not being compressed, and as the
open ends of the cut grooves 53a, 54ab, 54ba, 53b, 54bc, 54cb, 53c,
54cd, 54dc, 53d, 54da, and 54ad open widely, thereby the frame
members 51a, 51b, 51c, and 51d outwardly extend, causing the screen
extending frame 50 to extend, and a tensile force is exerted on the
screen attached to the extended screen extending frame. [0126]
Since the tensile force is exerted even in the state of not using the
extending jig, it is possible to keep the screen to be in tension
even in the state where the screen is simply fixed to the screen
extending frame, and there occurs no sagging in the screen. [0127]
Insertion of a solid elastic element such as natural rubber or
synthetic rubber  or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 53a, 53b, 53c, 53d, 54ab, 54ba,
54bc, 54cb, 54cd, 54dc, 54da, and 54ad enables protection of the open
ends and supplementation of elasticity. Embodiment 4 [0128]
Embodiment 4 that is another Embodiment obtained by modifying
Embodiment 1 is shown in Fig. 9. Description of the function
corresponding to that of Fig. 5 or Fig. 7 is omitted. In Fig. 9, (A)
is an overall view of a screen extending frame 60, (B) is an enlarged
exploded view of a portion indicated by a dashed circle B in (A) ,
and (C) 



is a cross-sectional view of a portion indicated by a dashed line C
in (B) . [0129]      As shown in Fig. 9 (A) of the overall view and
Fig. 9 (B) of the enlarged exploded view, the screen extending frame
60 is assembled with four frame members 61a, 61b, 61c, and 61d to be
formed in a rectangular shape, and structured by fixedly joined by
means of welding, or the like. [0130]      On the four frame members
61a, 61b, 61c, and 61d, engagement grooves 62a, 62b, 62c, and 62d
with which engagement elements formed in a screen extending jig are
engaged each are formed. [0131]      There are formed a narrow
inclined cut groove 63a in the outer side of the joint of the frame
members 61a and 61b from the outer angle to the inner angle; a narrow
inclined cut groove 63b in the outer side of the joint of the frame
members 61b and 61c from the outer angle to the inner angle; a narrow
inclined cut groove 63c in the outer side of the joint of the frame
members 61c and 61d from the outer angle to the inner angle; and a
narrow inclined cut groove 63d in the outer side of the joint of the
frame members 61d and 61a from the outer angle to the inner angle.
[0132]        Furthermore, there are formed on the frame member 61a a
narrow inclined cut groove 64ab from the outer side toward the inner
side of the joint with the frame member 61b and a narrow inclined cut
groove 64ad from the outer side toward the inner side of the joint
thereof with the frame member 61d; on the frame member 61b a narrow
inclined cut groove 64ba from the outer side toward the inner side of
the joint with the frame member 61a and a narrow inclined cut groove
64bc from the outer side toward the inner side of the joint thereof
with the frame member 61c; on the frame member 61c a narrow inclined
cut groove 64cb from the outer side toward the inner side of the
joint with the frame member 61b and a narrow inclined cut groove 64cd
from the outer side toward the inner side of the joint thereof with
the frame member 61d; and on the frame member 61d a narrow inclined
cut groove 64dc from the outer side toward the inner side of the
joint with the frame member 61c and a narrow inclined cut groove 64da
from the outer side toward the inner side of the joint thereof with
the frame member 61a. [0133]     All of the four frame members 61a,
61b, 61c, and 61d have the same cross-sectional shape, the engagement
groove 62a with which an engagement element of the screen extending
jig is engaged is formed on one face of the frame member 61a as shown
by the cross-section in Fig. 9 (C), and the opposite face is set to
be a plane in order to attach the screen thereto. [0134]     When the
screen is attached to the screen extending frame 60, the engagement
elements of the extending jig are engaged with the engagement grooves
62a, 62b, 62c, and 62d, and the extending jig is extended and
reduced, the screen extending frame 60 extends and reduces, and
accordingly, the tensile force to the screen is adjusted. 



[0135]     When the screen extending frame 60 configured by combining
the four frame members 61a, 61b, 61c, and 61d is pressed in the
inward direction using a tool such  as the screen extending jig, a
clamp, a vise, or the like, the open ends of the cut grooves 63a,
63b, 63c, and 63d that are formed in the inner side are reduced, the
open ends of the cut grooves 64ab, 64ba, 64bc, 64cb, 64cd, 64dc,
64da, and 64ad that are formed in the outer side open widely, and
accordingly, the frame members 61a, 61b, 61c, and 61d inwardly bend,
causing the screen extending frame 60 to be reduced. [0136]     The
screen is, then, fixed to the reduced screen extending frame by means
of adhesion, or the like. [0137]     In the state where fixation of
the screen to the reduced screen extending frame is completed, the
pressing force to the reduced screen extending frame exerted by the
screen extending jig, the clamp, the vice, or the like is released.
[0138]     As a result of releasing the pressing force to the reduced
screen extending frame, the frame members that inwardly bend will all
return to the shape of the state not being compressed, and as the
open ends of the cut grooves 63a, 63b, 63c, and 63d that are formed
in the inner side are widely open and the open ends of the cut
grooves 44ab, 64ba, 64bc, 64cb, 64cd, 64dc, 64da, and 64ad that are
formed in the outer side are reduced, thereby the frame members 61a,
61b, 61c, and 61d extend to the outer side to extend the screen
extending frame 60, and therefore, a tensile force is exerted on the
screen attached to the extended screen extending frame. [0139]
Since the tensile force is exerted even in the state of not using the
extending jig, it is possible to keep the screen to be in tension
even in the state where the screen is simply fixed to the screen
extending frame, and there occurs no sagging in the screen. [0140] 



Insertion of a solid elastic element such as natural rubber or
synthetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 63a, 63b, 63c, 63d, 64ab, 64ba,
64bc, 64cb, 64cd, 64dc, 64da, and 64ad enables protection of the open
ends and supplementation of elasticity. Embodiment 5 [0141]
Embodiment 5 that is another example obtained by modifying Embodiment
1 is shown in Fig. 10. Description of the function corresponding to
that of Fig. 5 or Fig. 7 is omitted.      In Fig. 10, (A) is an
overall view of a screen extending frame 70, (B) is an enlarged
exploded view of a portion indicated by a dashed circle B in (A) ,
and (C) is a cross-sectional view of a portion indicated by a dashed
line C in (B). [0142]      As shown in Fig. 10 (A) of the overall
view and Fig. 10 (B) of the enlarged exploded view, the screen
extending frame 70 is assembled with four frame members 71a, 71b,
71c, and 71d to be formed in a rectangular shape, and structured by
fixedly joined by means of welding, or the like. [0143]      On the
four frame members 71a, 71b, 71c, and 71d, engagement grooves 72a,
72b, 72c, and 72d with which engagement elements formed in a screen
extending jig are engaged each are formed. [0144]      There are
formed a narrow inclined cut groove 73a in the outer side of the
joint of the frame members 71a and 71b from the outer angle to the
inner angle; a narrow inclined cut groove 73b in the outer side of
the joint of the frame members 71b and 71c from the outer angle to
the inner angle; a narrow inclined cut groove 73c in the outer side
of the joint of the frame members 71c and 71d from the outer angle to
the inner angle; and a narrow inclined cut groove 73d in the outer
side of the joint of the frame members 71d and 71a from the outer
angle to the inner angle. 



[0145]      Furthermore, there are formed on the frame member 71a a
narrow inclined cut groove 74ab from the inner side toward the outer
side of the joint with the frame member 71b and a narrow inclined cut
groove 74ad from the inner side toward the outer side of the joint
thereof with the frame member 71d; on the frame member 71b a narrow
inclined cut groove 74ba from the inner side toward the outer side of
the joint with the frame member 71a and a narrow inclined cut groove
74bc from the inner side toward the outer side of the joint thereof
with the frame member 71c; on the frame member 71c a narrow inclined
cut groove 74cb from the inner side toward the outer side of the
joint with the frame member 71b and a narrow inclined cut groove 74cd
from the inner side toward the outer side of the joint thereof with
the frame member 71d; and on the frame member 71d a narrow inclined
cut groove 74dc from the inner side toward the outer side of the
joint with the frame member 71c and a narrow inclined cut groove 74da
from the inner side toward the outer side of the joint thereof with
the frame member 71a. [0146]     All of the four frame members 71a,
71b, 71c, and 71d have the same cross-sectional shape, the engagement
groove 72a with which an engagement element of the screen extending
jig is engaged is formed on one face of the frame member 71a as shown
by the cross-section in Fig. 10 (C) , and the opposite face is set to
be a plane in order to attach the screen thereto. [0147]      When
the screen is attached to the screen extending frame 70, the
engagement elements of the extending jig are engaged with the
engagement grooves 72a, 72b, 72c, and 72d, and the extending jig is
extended and reduced, the screen extending frame 70 extends and
reduces, and accordingly, the tensile force to the screen is
adjusted. [0148] When the screen extending frame 70 configured by
combining the four frame  members 71a, 71b, 71c, and 71d is pressed
in the inward direction using a tool such as the screen extending
jig, a clamp, a vise, or the like, the open ends of the cut grooves
73a, 73b, 73c, 73d, 74ab, 74ba, 74bc, 74cb, 74cd, 74dc, 74da, and
74ad are reduced, and accordingly, the frame members 71a, 71b, 71c,
and 71d inwardly bend, causing the screen extending frame 70 to be
reduced. [0149]     The screen is, then, fixed to the reduced screen
extending frame by means of adhesion, or the like. 



[0150]     In the state where fixation of the screen to the reduced
screen extending frame is completed, the pressing force to the
reduced screen extending frame exerted by the screen extending jig,
the clamp, the vice, or the like is released. [0151]     As a result
of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the
shape of the state not being compressed, and as the open ends of the
cut grooves 73a, 73b, 73c, 73d, 74ab, 74ba, 74bc, 74cb, 74cd, 74dc,
74da, and 74ad are widely open, the frame members 71a, 71b, 71c, and
71d extend to the outer side to extend the screen extending frame 70,
and therefore, a tensile force is exerted on the screen attached to
the screen extending frame thus extended. [0152]     Since the
tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the
state where the screen is simply fixed to the screen extending frame,
and there occurs no sagging in the screen. [0153]     Insertion of a
solid elastic element such as natural rubber or synthetic rubber or a
non-solid spring such as a plate spring or a coil spring into the cut
grooves 73a, 73b, 73c, 73d, 74ab, 74ba, 74bc, 74cb, 74cd, 74dc, 74da,
and 74ad enables protection of the open ends and supplementation of
elasticity. Embodiment 6 [0154] The configuration of Embodiment 6 is
shown in Fig. 11. 



Description of the function corresponding to that of Fig. 5 or Fig. 7
is omitted.     In Fig. 11, (A) is an overall view of a screen
extending frame 80, (B) is an enlarged exploded view of a portion
indicated by a dashed circle B in (A) , and (C) is a cross-sectional
view of a portion indicated by a dashed line C in (B). [0155]     As
shown in Fig. 11 (A) of the overall view and Fig. 11(B) of the
enlarged exploded view, the screen extending frame 80 is assembled
with four frame members 81a, 81b, 81c, and 81d to be formed in a
rectangular shape, and structured by fixedly joined by means of
welding, or the like. [0156]     On the four frame members 81a, 81b,
81c, and 81d, engagement grooves 82a, 82b, 82c, and 82d with which
engagement elements formed in a screen extending jig are engaged each
are formed. [0157]     There are formed a narrow cut groove 83a in
the outer side of the joint of the frame members 81a and 81b from the
outer angle toward the inner angle; a narrow cut groove 83b in the
outer side of the joint of the frame members 81b and 81c from the
outer angle toward the inner angle; a narrow cut groove 83c in the
outer side of the joint of the frame members 81c and 81d from the
outer angle toward the inner angle; and a narrow cut groove 83d in
the outer side of the joint of the frame members 81d and 81a from the
outer angle toward the outer angle. [0158]     All of the four frame
members 81a, 81b, 81c, and 81d have the same cross-sectional shape,
the engagement groove 82a with which an engagement element of the
screen extending jig is engaged is formed on one face of the frame
member 81a as shown by the cross-section in Fig. 11 (C) , and the
opposite face is set to be a plane in order to attach the screen
thereto. [0159] 



When the screen is attached to the screen extending frame 80, the
engagement elements of the extending jig are engaged with the
engagement grooves 82a, 82b, 82c, and 82d, and then the extending jig
is extended and reduced, the screen extending frame 80 extends and
reduces, and accordingly, the tensile force to the screen is
adjusted. [0160]     When the screen extending frame 80 configured by
combining the four frame members 81a, 81b, 81c, and 81d is pressed in
the inward direction using a tool such as the screen extending jig, a
clamp, a vise, or the like, the open ends of the cut grooves 83a,
83b, 83c, and 83d are reduced, and accordingly, the frame members
81a, 81b, 81c, and 81d inwardly bend, causing the screen extending
frame 80 to be reduced. [0161]     The screen is, then, fixed to the
reduced screen extending frame by means of adhesion, or the like.
[0162]     In the state where fixation of the screen to the reduced
screen extending frame is completed, the pressing force to the
reduced screen extending frame exerted by the screen extending jig,
the clamp, the vice, or the like is released. [0163]     As a result
of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the
shape of the state of not being compressed, and as the open ends of
the cut grooves 83a, 83b, 83c, and 83d, are widely open, the frame
members 81a, 81b, 81c, and 81d extend to the outer side to extend the
screen extending frame 80, and therefore, a tensile force is exerted
on the screen attached to the extended screen extending frame.
[0164]     Since the tensile force is exerted even in the state of
not using the extending jig, it is possible to keep the screen to be
in tension even in the state where the screen is simply fixed to the
screen extending frame, and there occurs no sagging in the screen.
Embodiment 7 



[0165] Embodiment 7 that is obtained by modifying Embodiment 6 is
shown in Fig. 12. Description of the function corresponding to that
of Fig. 5 or Fig. 7 is omitted. In Fig. 12, (A) is an overall view of
a screen extending frame 90, (B) is an enlarged exploded view of a
portion indicated by a dashed circle B in (A) , and (C) is a
cross-sectional view of a portion indicated by a dashed line C in
(B). [0166]     As shown in Fig. 12 (A) of the overall view and Fig.
12 (B) of the enlarged exploded view, the screen extending frame 90
is assembled with four frame members 91a, 91b, 91c, and 91d to be
formed in a rectangular shape, and structured by fixedly joined by
means of welding, or the like. [0167]      On the four frame members
91a, 91b, 91c, and 91d, engagement grooves 92a, 92b, 92c, and 92d
with which engagement elements formed in a screen extending jig are
engaged each are formed. [0168]      There are formed a narrow
inclined cut groove 93a in the outer side of the joint of the frame
members 91a and 91b from the outer angle toward the inner angle; a
narrow inclined cut groove 93b in the outer side of the joint of the
frame members 91b and 91c from the outer angle toward the inner
angle; a narrow inclined cut groove 93c in the outer side of the
joint of the frame members 91c and 91d from the outer angle toward
the inner angle; and a narrow inclined cut groove   93d in the outer
side of the joint of the frame members 91d and 91a from the outer
angle to the inner angle. 



[0169]      Furthermore, there are formed on the frame member 91a a
narrow cut groove 94ab that is orthogonal to the outer side from the
inner side at the joint with the frame member 91b and a narrow cut
groove 94ad that is orthogonal to the outer side from the inner side
at the joint thereof with the frame member 91d; on the frame member
91b a narrow cut groove 94ba that is orthogonal to the outer side
from the inner side at the joint with the frame member 91a and a
narrow cut groove 94bc that is orthogonal to the outer side from the
inner side at the joint thereof with the frame member 91c; on the
frame member 91c a narrow cut groove 94cb that is orthogonal to the
outer side from the inner side at the joint with the frame member 91b
and a narrow cut groove 94cd that is orthogonal to the outer side
from the inner side at the joint thereof with the frame member 91d;
and on the frame member 91d a narrow cut groove 94dc that is
orthogonal to the outer side from the inner side at the joint with
the frame member 91c and a narrow cut groove 94da that is orthogonal
to the outer side from the inner side at the joint thereof with the
frame member 91a. [0170]     All of the four frame members 91a, 91b,
91c, and 91d have the same cross-sectional shape, the engagement
groove 92a with which an engagement element of the screen extending
jig is engaged is formed on one face of the frame member 91a as shown
by the cross-section in Fig. 12 (C), and the opposite face is set to
be a plane in order to attach the screen thereto. [0171]     When the
screen is attached to the screen extending frame 90, the engagement
elements of the extending jig are engaged with the engagement grooves
92a, 92b, 92c, and 92d, and the extending jig is extended and
reduced, the screen extending frame 90 extends and reduces, and
accordingly, the tensile force  to the screen is adjusted. [0172]
When the screen extending frame 90 configured by combining the four
frame members 91a, 91b, 91c, and 91d is pressed in the inward
direction using a tool such as the screen extending jig, a clamp, a
vise, or the like, the open ends of the cut grooves 93a, 93b, 93c,
and 93d that are formed in the outer side are open wide, the open
ends of the cut grooves 94ab, 94ba, 94bc, 94cb, 94cd, 94dc, 94da, and
94ad that are formed in the inner side are reduced, and accordingly,
the frame members 91a, 91b, 91c, and 91d inwardly bend, causing the
screen extending frame 10 to be reduced. [0173]     The screen is,
then, fixed to the reduced screen extending frame by means of
adhesion, or the like. [0174] 



In the state where fixation of the screen to the reduced screen
extending frame is completed, the pressing force to the reduced
screen extending frame exerted by the screen extending jig, the
clamp, the vice, or the like is released. [0175]     As a result of
releasing the pressing force to the reduced screen extending frame,
the frame members that inwardly bend will all return to the shape of
the state of not being compressed, and as the open ends of the cut
grooves 93a, 93b, 93c, and 93d are reduced and the open ends of the
cut grooves 94ab, 94ba, 94bc, 94cb, 94cd, 94dc, 94da, and 94ad are
widely open, the frame members 91a, 91b, 91c, and 91d extend to
extend the screen extending frame 90, and therefore, a tensile force
is exerted on the screen attached to the extended screen extending
frame. [0176]     Since the tensile force is exerted even in the
state of not using the extending jig, it is possible to keep the
screen to be in tension even in the state where the screen is simply
fixed to the screen extending frame, and there occurs no sagging in
the screen. [0177]      Insertion of a solid elastic element such as
natural rubber or synthetic rubber or a non-solid spring such as a
plate spring or a coil spring into the cut grooves 93a, 93b, 93c,
93d, 94ab, 94ba, 94bc, 94cb, 94cd, 94dc, 94da, and 94ad enables
protection of the open ends and supplementation of elasticity.
Embodiment 8 [0178]      Embodiment 8 that is another example
obtained by modifying Embodiment 6 is shown in Fig. 13. Description
of the function corresponding to that of Fig. 5 or Fig. 7 is omitted.



In Fig. 13, (A) is an overall view of a screen extending frame 100,
(B) is an enlarged exploded view of a portion indicated by a dashed
circle B in (A) , and (C) is a cross-sectional view of a portion
indicated by a dashed line C in (B). [0179]     As shown in Fig. 13
(A) of the overall view and Fig. 13 (B) of the enlarged exploded
view, the screen extending frame 100 is assembled with four frame
members 101a, 101b, 101c, and 101d to be formed in a rectangular
shape, and structured by fixedly joined by means of welding, or the
like. [0180]     On the four frame members 101a, 101b, 101c, and
101d, engagement grooves 102a, 102b, 102c, and 102d with which
engagement elements formed in a screen extending jig are engaged each
are formed. [0181]     There are formed a narrow inclined cut groove
103a in the outer side of the joint of the frame members 101a and
101b from the outer angle to the inner angle; a narrow inclined cut
groove 103b in the outer side of the joint of the frame members 101b
and 101c from the outer angle to the inner angle; a narrow inclined
cut groove 103c in the outer side of the joint of the frame members
101c and 101d from the   outer angle to the inner angle; and a narrow
inclined cut groove 103d in the outer side of the joint of the frame
members 101d and 101a from the outer angle to the inner angle. [0182]
Furthermore, there are formed on the frame member 101a a cut groove
104ab that is orthogonal to the inner side from the outer side at the
joint with the frame member 101b and a cut groove 104ad that is
orthogonal to the inner side from the outer side at the joint thereof
with the frame member 101d; on the frame member 101b a cut groove
104ba that is orthogonal to the inner side from the outer side at the
joint with the frame member 101a and a cut groove 104bc that is
orthogonal to the inner side from the outer side at the joint thereof
with the frame member 101c; on the frame member 101c a cut groove
104cb that is orthogonal to the inner side from the outer side at the
joint with the frame member 101b and a cut groove 104cd that is
orthogonal to the inner side from the outer side at the joint thereof
with the frame member 101d; and on the frame member 101d a cut groove
104dc that is orthogonal to the inner side from the outer side at the
joint with the frame member 101c and a cut groove 104da that is
orthogonal to the inner side from the outer side at the joint thereof
with the frame member 101a. 



[01831     All of the four frame members 101a, 101b, 101c, and 101d
have the same cross-sectional shape, the engagement groove 102a with
which an engagement element of the screen extending jig is engaged is
formed on one face of the frame member 101a as shown by the
cross-section in Fig. 13 (0 , and the opposite face is set to be a
plane in order to attach the screen thereto. [01841     When the
screen is attached to the screen extending frame 100, the engagement
elements of the extending jig are engaged with the engagement grooves
102a, 102b, 102c, and 102d, and the extending jig is extended and
reduced, the screen extending frame 100 extends and reduces, and
accordingly, the tensile  force to the screen is adjusted. [0185]
When the screen extending frame 100 configured by combining the four
frame members 101a, 101b, 101c, and 101d is pressed in the inward
direction using a tool such as the screen extending jig, a clamp, a
vise, or the like, the open ends of the cut grooves 103a, 103b, 103c,
and 103d are widely open, and open ends of the cut grooves 104ab,
104ba, 104bc, 104cb, 104cd, 104dc, 104da, and 104ad are reduced, and
accordingly, the frame members 101a, 101b, 101c, and 101d inwardly
bend, causing the screen extending frame 100 to be reduced. [0186]
The screen is, then, fixed to the reduced screen extending frame by
means of adhesion, or the like. [0187]     In the state where
fixation of the screen to the reduced screen extending frame is
completed, the pressing force to the reduced screen extending frame
exerted by the screen extending jig, the clamp, the vice, or the like
is released. [0188] 



As a result of releasing the pressing force to the reduced screen
extending frame, the frame members that inwardly bend will all return
to the shape of the state of not being compressed, and as the open
ends of the cut grooves 103a, 103b, 103c, and 103d are reduced and
the open ends of the cut grooves 104ab, 104ba, 104bc, 104cb, 104cd,
104dc, 104da, and 104ad are reduced, the frame members 101a, 101b,
101c, and 101d outwardly extend to extend the screen extending frame
100, and therefore, a tensile force is exerted on the screen attached
to the screen extending frame thus extended. [0189]     Since the
tensile force is exerted even in the state of not using the extending
jig, it is possible to keep the screen to be in tension even in the
state where the screen is simply fixed to the screen extending frame,
and there occurs no sagging in  the screen. [0190]     Insertion of a
solid elastic element such as natural rubber or synthetic rubber or a
non-solid spring such as a plate spring or a coil spring into the cut
grooves 103a, 103b, 103c, 103d, 104ab, 104ba, 104bc, 104cb, 104cd,
104dc, 104da, and 104ad enables protection of the open ends and
supplementation of elasticity. Embodiment 9 [0191]     Embodiment 9
that is another example obtained by modifying Embodiment 6 is shown
in Fig. 14. Description of the function corresponding to that of Fig.
5 or Fig. 7 is omitted.     In Fig. 14, (A) is an overall view of a
screen extending frame 110, (B) is an enlarged exploded view of a
portion indicated by a dashed circle B in (A), and (C) is a
cross-sectional view of a portion indicated by a dashed line C in
(B). [0192] 



As shown in Fig. 14 (A) of the overall view and Fig. 14 (B) of the
enlarged exploded view, the screen extending frame 110 is assembled
with four frame members 111a, 111b, 111c, and 111d to be formed in a
rectangular shape, and structured by fixedly joined by means of
welding, or the like. [0193]     On the four frame members 111a,
111b, 111c, and 111d, engagement grooves 112a, 112b, 112c, and 112d
with which engagement elements formed in a screen extending jig are
engaged each are formed. [0194]     There are formed a narrow
inclined cut groove 113a in the outer side of the joint of the frame
members 111a and 111b from the outer angle to the inner angle; a
narrow inclined cut groove 113b in the outer side of the joint of the
frame members 111b and 111c from the outer angle to the inner angle;
a narrow inclined cut groove 113c in the outer side of the joint of
the frame members 111c and 111d from the  outer angle to the inner
angle; and a narrow inclined cut groove 113d in the outer side of the
joint of the frame members 111d and 111a from the outer angle to the
inner angle. [0195]     Furthermore, there are formed on the frame
member 111a a narrow inclined cut groove 114ab that leads to the
outer side from the inner side of the joint with the frame member
111b and a narrow inclined cut groove 114ad that leads to the outer
side from the inner side of the joint thereof with the frame member
111d; on the frame member 111b a narrow inclined cut groove 114ba
that leads to the outer side from the inner side of the joint with
the frame member 111a and a narrow inclined cut groove 114bc that
leads to the outer side from the inner side of the joint thereof with
the frame member 111c; on the frame member 111c a narrow inclined cut
groove 114cb that leads to the outer side from the inner side of the
joint with the frame member 111b and a narrow inclined cut groove
114cd that leads to the outer side from the inner side of the joint
thereof with the frame member 111d; and on the frame member 111d a
narrow inclined cut groove 114dc that leads to the outer side from
the inner side of the joint with the frame member 111c and a narrow
inclined cut groove 114da that leads to the outer side from the inner
side of the joint thereof with the frame member 111a. [0196]     All
of the four frame members 111a, 111b, 11].c, and 111d have the same
cross-sectional shape, the engagement groove 112a with which an
engagement element of the screen extending jig is engaged is formed
on one face of the frame member 111a as shown by the cross-section in
Fig. 14 (C), and the opposite face is set to be a plane in order to
attach the screen thereto. [0197]     When the screen is attached to
the screen extending frame 110, the engagement elements of the
extending jig are engaged with the engagement grooves 112a, 112b,
112c, and 112d, and the extending jig is extended and reduced, 



the screen extending frame 110 extends and reduces, and accordingly,
the tensile force to the screen is adjusted. [0198]     When the
screen extending frame 110 configured by combining the four frame
members 111a, 111b, 111c, and 111d is pressed in the inward direction
using a tool such as the screen extending jig, a clamp, a vise, or
the like, the open ends of the cut grooves 113a, 113b, 113c, and 113d
that are formed in the outer side are widely open, and open ends of
the cut grooves 114ab, 114ba, 114bc, 114cb, 114cd, 114dc, 114da, and
114ad that are formed in the inner side are reduced, and accordingly,
the frame members 111a, 111b, 111c, and 111d inwardly bend, causing
the screen extending frame 110 to be reduced. [0199]     The screen
is, then, fixed to the reduced screen extending frame by means of
adhesion, or the like. [0200]     In the state where fixation of the
screen to the reduced screen extending frame is completed, the
pressing force to the reduced screen extending frame exerted by the
screen extending jig, the clamp, the vice, or the like is released.
[0201]     As a result of releasing the pressing force to the reduced
screen extending frame, the frame members that inwardly bend will all
return to the shape of the state not being compressed, and as the
open ends of the cut grooves 113a, 113b, 113c, and 113d that are
formed in the outer side are reduced and the open ends of the cut
grooves 114ab, 114ba, 114bc, 114cb, 114cd, 114dc, 114da, and 114ad
that are formed in the inner side are widely open, the frame members
111a, 111b, 111c, and 111d extend outwardly to extend the screen
extending frame 110, and therefore, a tensile force is exerted on the
screen attached to the screen extending frame thus extended. [0202]
Since the tensile force is exerted even in the state of not using the
extending jig, it is possible to keep the screen to be in tension
even in the state where the screen is simply fixed to the screen
extending frame, and there occurs no sagging in the screen. [0203] 



Insertion of a solid elastic element such as natural rubber or
synthetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 113a, 113b, 113c, 113d, 114ab,
114ba, 114bc, 114cb, 114cd, 114dc, 114da, and 114ad enables
protection of the open ends and supplementation of elasticity.
Embodiment 10 [0204]     Embodiment 10 that is another example
obtained by modifying Embodiment 6 is shown in Fig. 15. Description
of the function corresponding to that of Fig. 5 or Fig. 7 is omitted.
In Fig. 15, (A) is an overall view of a screen extending frame 120,
(B) is an enlarged exploded view of a portion indicated by a dashed
circle B in (A), and (C) is a cross-sectional view of a portion
indicated by a dashed line C in (B). [0205]     As shown in Fig. 15
(A) of the overall view and Fig. 15 (B) of the enlarged exploded
view, the screen extending frame 120 is assembled with four frame
members 121a, 121b, 121c, and 121d to be formed in a rectangular
shape, and structured by fixedly joined by means of welding, or the
like. [0206]     On the four frame members 121a, 121b, 121c, and
121d, engagement grooves 122a, 122b, 122c, and 122d with which
engagement elements formed in a screen extending jig are engaged each
are formed. [0207]     There are formed a narrow inclined cut groove
123a in the outer side of the joint of the frame members 121a and
121b from the outer angle to the inner angle; a  



narrow inclined cut groove 123b in the outer side of the joint of the
frame members 121b and 121c from the outer angle to the inner angle;
a narrow inclined cut groove 123c in the outer side of the joint of
the frame members 121c and 121d from the outer angle to the inner
angle; and a narrow inclined cut groove 123d in the outer side of the
joint of the frame members 121d and 121a from the outer angle to the
inner angle. [0208]      Furthermore, there are formed on the frame
member 121a a narrow inclined cut groove 124ab that leads to the
inner side from the outer side at the joint with the frame member
121b and a narrow inclined cut groove 124ad that leads to the inner
side from the outer side at the joint thereof with the frame member
121d; on the frame member 121b a narrow inclined cut groove 124ba
that leads to the inner side from the outer side at the joint with
the frame member 121a and a narrow inclined cut groove 124bc that
leads to the inner side from the outer side at the joint thereof with
the frame member 121c; on the frame member 121c a narrow inclined cut
groove 124cb that leads to the inner side from the outer side at the
joint with the frame member 121b and a narrow inclined cut groove
124cd that leads to the inner side from the outer side at the joint
thereof with the frame member 121d; and on the frame member 121d a
narrow inclined cut groove 124dc that leads to the inner side from
the outer side at the joint with the frame member 121c and a narrow
inclined cut groove 124da that leads to the inner side from the outer
side at the joint thereof with the frame member 121a. [0209]     All
of the four frame members 121a, 121b, 121c, and 121d have the same
cross-sectional shape, the engagement groove 122a with which an
engagement element of the screen extending jig is engaged is formed
on one face of the frame member 121a as shown by the cross-section in
Fig. 15 (C) , and the opposite face is set to be a plane in order to
attach the screen thereto. [0210]      When the screen is attached to
the screen extending frame 120, the engagement elements of the
extending jig are engaged with the engagement grooves 122a, 122b,
122c, and 122d, and the extending jig is extended and reduced, the
screen extending frame 120 extends and reduces, and accordingly, the
tensile force to the screen is adjusted. [0211]     When the screen
extending frame 120 configured by combining the four frame members
121a, 121b, 121c, and 121d is pressed in the inward direction using a
tool such as the screen extending jig, a clamp, a vise, or the like,
the open ends of the cut grooves 123a, 123b, 123c, 123d, 124ab,
124ba, 124bc, 124cb, 124cd, 124dc, 124da, and 124ad are widely open,
and accordingly, the frame members 121a, 121b, 121c, and 121d
inwardly bend, causing the screen extending frame 120 to be reduced.
[0212]     The screen is, then, fixed to the reduced screen extending
frame by means of adhesion, or the like. [0213] 



In the state where fixation of the screen to the reduced screen
extending frame is completed, the pressing force to the reduced
screen extending frame exerted by the screen extending jig, the
clamp, the vice, or the like is released. [0214]     As a result of
releasing the pressing force to the reduced screen extending frame,
the frame members that inwardly bend will all return to the shape of
the state not being compressed, and as the open ends of the cut
grooves 123a, 123b, 123c, 123d, 124ab, 124ba, 124bc, 124cb, 124cd,
124dc, 124da, and 124ad are reduced, the frame members 121a, 121b,
121c, and 121d extend outwardly to extend the screen extending frame
120, and therefore, a tensile force is exerted on the screen fixed to
the extended screen extending frame. [0215]      Since the tensile
force is exerted even in the state of not using the extending jig, it
is possible to keep the screen to be in tension even in the state
where the screen is simply fixed to the screen extending frame, and
there occurs no sagging in the screen. [0216]     Insertion of a
solid elastic element such as natural rubber or synthetic rubber or a
non-solid spring such as a plate spring or a coil spring into the cut
grooves 123a, 123b, 123c, 123d, 124ab, 124ba, 124bc, 124cb, 124cd,
124dc, 124da, and 124ad enables protection of the open ends and
supplementation of elasticity. Embodiment 11 [0217] Embodiment 11 is
shown in Fig. 16. Description of the function corresponding to that
of Fig. 5 or Fig. 7 is omitted.     In Fig. 16, (A) is an overall
view of a screen extending frame 130, (B) is an enlarged exploded
view of a portion indicated by a dashed circle B in (A) , and (C) is
a cross-sectional view of a portion indicated by a dashed line C in
(B) . 



[0218]     As shown in Fig. 16 (A) of the overall view and Fig. 16
(B) of the enlarged exploded view, the screen extending frame 130 is
assembled with four frame members 131a, 131b, 131c, and 131d to be
formed in a rectangular shape, and structured by fixedly joined by
means of welding, or the like. [0219]     On the four frame members
131a, 131b, 131c, and 131d, engagement grooves 132a, 132b, 132c, and
132d with which engagement elements formed in a screen extending jig
are engaged each are formed. [0220]     There are formed on the frame
member 131a a narrow cut groove 134ab that leads to the inner side
orthogonally from the outer side at the joint with the frame member
131b and a narrow cut groove 134ad that leads to the inner side
orthogonally from the outer side at the joint thereof with the frame
member 131d; on the frame member 131b a narrow cut groove 134ba that
leads to the inner side orthogonally from the outer side at the joint
with the frame member 131a and a narrow cut groove 134bc that leads
to the inner side orthogonally from the outer side at the joint
thereof with the frame member 131c; on the frame member 131c a narrow
cut groove 134cb that leads to the inner side orthogonally from the
outer side at the joint with the frame member 131b and a narrow cut
groove 134cd that leads to the inner side orthogonally from the outer
side at the joint thereof with the frame member 131d; and on the
frame member 131d a narrow cut groove 134dc that leads to the inner
side orthogonally from the outer side at the joint with the frame
member 131c and a narrow cut groove 134da that leads to the inner
side orthogonally from the outer side at the joint thereof with the
frame member 131a. [0221]     All of the four frame members 131a,
131b, 131c, and 131d have the same cross-sectional shape, the
engagement groove 132a with which an engagement element of the screen
extending jig is engaged is formed on one face of the frame member
131a as shown by the cross-section in Fig. 16 (C), and the opposite
face is set to be a plane in order to attach the screen thereto.
[0222]     When the screen is attached to the screen extending frame
130, the engagement elements of the extending jig are engaged with
the engagement grooves 132a, 132b, 132c, and 132d, and the extending
jig is extended and reduced, the screen extending frame 130 extends
and reduces, and accordingly, the tensile force to the screen is
adjusted. [0223] 



When the screen extending frame 130 configured by combining the four
frame members 131a, 131b, 131c, and 131d is pressed in the inward
direction using a tool such as the screen extending jig, a clamp, a
vise, or the like, the open ends of the cut grooves 134ab, 134ba,
134bc, 134cb, 134cd, 134dc, 134da, and 134ad that are  formed in the
outer side are reduced, and accordingly, the frame members 131a,
131b, 131c, and 131d inwardly bend, causing the screen extending
frame 130 to be reduced. [0224]     The screen is, then, fixed to the
reduced screen extending frame by means of adhesion, or the like.
[0225]     In the state where fixation of the screen to the reduced
screen extending frame is completed, the pressing force to the
reduced screen extending frame exerted by the screen extending jig,
the clamp, the vice, or the like is released. [0226]     As a result
of releasing the pressing force to the reduced screen extending
frame, the frame members that inwardly bend will all return to the
shape of the state not being compressed, and as the open ends of the
cut grooves 134ab, 134ba, 134bc, 134cb, 134cd, 134dc, 134da, and
134ad that are formed in the outer side are widely open, the frame
members 131a, 131b, 131c, and 131d extend outwardly to extend the
screen extending frame 110, and therefore, a tensile force is exerted
on the screen attached to the extended screen extending frame. [0227]
Since the tensile force is exerted even in the state of not using the
extending jig, it is possible to keep the screen to be in tension
even in the state where the screen is simply fixed to the screen
extending frame, and there occurs no sagging in the screen. [0228]
Insertion of a solid elastic element such as natural rubber or
synthetic rubber or a non-solid spring such as a plate spring or a
coil spring into the cut grooves 134ab, 134ba, 134bc, 134cb, 134cd,
134dc, 134da, and 134ad enables protection of the open ends and
supplementation of elasticity. 



Embodiment 12  [0229] Embodiment 12 is shown in Fig. 17. Description
of the function corresponding to that of Fig. 5 or Fig. 7 is omitted.
In the drawing, (A) is an overall view of a screen extending frame
140, (B) is an enlarged exploded view of a portion indicated by a
dashed circle B in (A) , and (C) is a cross-sectional view of a
portion indicated by a dashed line C in (B) . [0230]      As shown in
Fig. 17 (A) of the overall view and Fig. 17 (B) of the enlarged
exploded view, the screen extending frame 140 is assembled with four
frame members 141a, 141b, 141c, and 141d to be formed in a
rectangular shape, and structured by fixedly joined by means of
welding, or the like. [0231]      On the four frame members 141a,
141b, 141c, and 141d, engagement grooves 142a, 142b, 142c, and 142d
with which engagement elements formed in a screen extending jig are
engaged each are formed. [0232]      There are formed on the frame
member 141a a narrow cut groove 144ab that leads to the outer side
orthogonally from the inner side at the joint with the frame member
141b and a narrow cut groove 144ad that leads to the outer side
orthogonally from the inner side at the joint thereof with the frame
member 141d; on the frame member 141b a narrow cut groove 144ba that
leads to the outer side orthogonally from the inner side at the joint
with the frame member 141a and a narrow cut groove 144bc that leads
to the outer side orthogonally from the inner side at the joint
thereof with the frame member 141c; on the frame member 141c a narrow
cut groove 144cb that leads to the outer side orthogonally from the
inner side at the joint with the frame member 141b and a narrow cut
groove 144cd that leads to the outer side orthogonally from the inner
side at the joint thereof with the frame member 141d; and on the
frame member 141d a narrow cut groove 144dc that leads to the outer
side orthogonally from the inner side at the joint with the  



frame member 141c and a narrow cut groove 144da that leads to the
outer side orthogonally from the inner side at the joint thereof with
the frame member 141a. [0233]     All of the four frame members 141a,
141b, 141c, and 141d have the same cross-sectional shape, the
engagement groove 142a with which an engagement element of the screen
extending jig is engaged is formed on one face of the frame member
141a as shown by the cross-section in Fig. 17 (C) , and the opposite
face is set to be a plane in order to attach the screen thereto.
[0234]     When the screen is attached to the screen extending frame
140, the engagement elements of the extending jig are engaged with
the engagement grooves 142a, 142b, 142c, and 142d, and the extending
jig is extended and reduced, the screen extending frame 140 extends
and reduces, and accordingly, the tensile force to the screen is
adjusted. [0235]     When the screen extending frame 140 configured
by combining the four frame members 141a, 141b, 141c, and 141d is
pressed in the inward direction using a tool such as the screen
extending jig, a clamp, a vise, or the like, the open ends of the cut
grooves 143ab, 143ba, 143bc, 143cb, 143cd, 143dc, 143da, and 143ad
that are formed in the inner side are reduced, and accordingly, the
frame members 141a, 141b, 141c, and 141d inwardly bend, causing the
screen extending frame 140 to be reduced. [0236]     The screen is,
then, fixed to the reduced screen extending frame by means of
adhesion, or the like. [0237]     In the state where fixation of the
screen to the reduced screen extending frame is completed, the
pressing force to the reduced screen extending frame exerted by the
screen extending jig, the clamp, the vice, or the like is released.
[0238]      As a result of releasing the pressing force to the
reduced screen extending frame, the frame members that inwardly bend
will all return to the shape of the state not being compressed, and
as the open ends of the cut grooves 144ab, 144ba, 144bc, 144cb,
144cd, 144dc, 144da, and 144ad that are formed in the inner side are
widely open, the frame members 141a, 141b, 141c, and 141d extend
outwardly to extend the screen extending frame 140, and therefore, a
tensile force is exerted on the screen attached to the extended
screen extending frame. 



[0239]     Since the tensile force is exerted even in the state of
not using the extending jig, it is possible to keep the screen to be
in tension even in the state where the screen is simply fixed to the
screen extending frame, and there occurs no sagging in the screen.
[0240]     Insertion of a solid elastic element such as natural
rubber or synthetic rubber or a non-solid spring such as a plate
spring or a coil spring into the cut grooves 144ab, 144ba, 144bc,
144cb, 144cd, 144dc, 144da, and 144ad enables protection of the open
ends and supplementation of elasticity. [0241]     In Embodiments 1
to 12 described using Figs. 4 to 17, the frame members, each of which
is solid, provide flexibility by forming cut grooves at the coupling
areas of the frame members in the width direction. In Embodiments 13
to 20 to be shown in Figs. 18 to 25, a solid screen extending frame
gains flexibility by a way of forming grooves in the both sides of
the frame at the coupling areas of the frame members in the thickness
direction. Embodiment 13 [0242]     As shown in (a) of Fig. 18 for
Embodiment 13, two grooves on one side and one groove on the other
side of a joint of solid frame members are formed in the  direction
connecting the outer angle and the inner angle.      With the
grooves, a flexible part that bends in the shape shown by the
cross-section in (b) is configured. Embodiment 14 



[0243]     As shown in (a) of Fig. 19 for Embodiment 14, two grooves
on one side and three grooves on the other side of a joint of solid
frame members are formed in the direction connecting the outer angle
and the inner angle.     By increasing the number of grooves as
above, a flexible part shown by the cross-section in (b) exhibits a
greater effect. Embodiment 15 [0244]      In Embodiment 15 shown in
Fig. 20, in the solid frame members two grooves on one side and one
groove on the other side are formed respectively at the vicinity of
the joint of frame members in the width direction. A bendable
flexible part is configured by these grooves. [0245]     In
Embodiments 16 and 17 illustrated in Figs. 21 and 22, a solid screen
extending frame gains flexibility at the joint thereof with through
holes formed on the joint. Embodiment 16 [0246]     In Embodiment 16
shown in Fig. 21, square-shaped through holes are formed along the
direction connecting the inner angle and the outer angle of the joint
of solid frame members. Embodiment 17 



[0247]     In Embodiment 17 shown in Fig. 22, square-shaped through
holes are formed along the direction connecting the inner angle and
the outer angle of the joint of  solid frame members, and the shape
of the through holes are elongated along the arrangement direction.
[0248]      In Embodiments 18 to 20 illustrated in Figs. 23 to 25, a
hollow-bodied screen extending frame gains flexibility at the joint
of frame members by cut grooves formed on the joint. [0249]     While
stress is put on the frame and a screen is attached thereto using a
repulsive force against the stress, the sides of the frame bend, and
the repulsive power is generated.      The repulsive force is
generated strong in the center of the sides of the frame, and weaker
as close to the vicinity of couplings of the frame.      The
situation is similar also in other configurations, and crinkles may
occur around the corners if there is no countermeasure. Embodiment 18
[0250]      In Embodiment 18 shown in Fig. 23, in each of
square-shaped hollow frame members one notch is formed on both sides
in the vicinity of the joint of frame members in the width direction.



A bendable flexible part is configured with these notches. Embodiment
19 [0251]      In Embodiment 19 shown in Fig. 24, in each of
square-shaped hollow frame members two notches on one side and one
notch on the other side are formed respectively in the vicinity of
the joint of frame members in the width direction. A bendable
flexible part is configured with such grooves. Embodiment 20 [0252]
In Embodiment 20 shown in Fig. 25, a frame member is constituted by a
two-tier hollow body including a hollow body having a plane to which
a screen is attached and a hollow body having a plane to which a
screen is not attached, and only one tier of the hollow bodies is
formed with a notch. [0253]      Since the upper half part of the
frame is transformed to a rhombus shape by the notch, and a repulsive
force to return is generated in the vicinity of the joint, it is
possible to apply a tensile force also in the vicinity of the joint
and therefore, a screen can be extended in overall uniform. In
addition, since the lower half part thereof does not have a notch,
the lower half part constitutes a frame with strength. [0254] 



In this case, it is very effective to make the thickness in the
vertical portion of the upper half part of the two-tier hollow body
thin and the thickness in the vertical portion of the lower half part
of the two-tier hollow body thick. [0255]      A notch or a through
hole is formed on a wall face hi the thickness direction of the frame
side in the upper half part of the hollow body in the thickness
direction in order to lower the strength of the frame side and to
make deformation easy. [0256]      By doing this, deformation becomes
easy by lowering the strength of the wall face of the upper frame
side in the thickness direction, and thus, it is possible to apply a
tensile force also in the vicinity of the joint, and overall uniform
extending is possible. [0257]     Since a notch or a through hole is
not formed in the lower half part of the frame side, the lower half
part constitutes the frame with strength, that has the same effect as
making the thickness in the vertical portion of the upper half part
of the two-tier hollow body thin and the thickness in the vertical
portion of the lower half part of the two-tier hollow body thick.
[0258]      In Embodiment 20 described referring to Figs. 26 and 27,
the configuration of end portions of a screen extending frame member
allows the screen extending frame to bend using the elasticity of the
frame member itself which constitutes the screen extending frame.
Embodiment 21 [0259]     Embodiment 21 shown in Fig. 26 is obtained
by applying the invention of the present application to the related
art shown in Fig. 2. The function of the Embodiment is described
referring to Fig. 27. 



In Fig. 26, (A) is an overall view of a screen extending frame 150,
(B) is an enlarged exploded view of a portion indicated by a dashed
circle B in (A) , and (C) is a cross-sectional view of a portion
indicated by a dashed line C in (B). [0260]     The screen extending
frame 150 is constituted by two parallel frame members 151a and 151c,
two parallel frame members 151b and 151d that are arranged orthogonal
to the above frame members, and four corner members 153a, 153b, 153c,
and 153d which combine the four frame members. 153a only out of the
four corner members is shown in Fig. 26 (B) . [0261]     Both ends of
the frame members 151a and 151b shown as an example of the four frame
members 151a, 151b, 151c, and 151d have inclined faces 157a and 15Th
with an angle of, for example 42  , which is a little smaller than 45
with respect to the length direction of the frame members toward the
inner side of the screen extending frame 150.     For this reason,
both ends of the four frame members 151a, 151b, 151c, and 151d do not
contact on a respective complete one plane with each other, and gaps
158a, 158b, 158c, and 158d with an angle of 4  are present in the
inner side of the frame, as shown in Fig. 26 (A). The angle of the
gap is not limited to 4  .  [0262]     All of the four frame members
151a, 151b, 151c, and 151d have the cross-sectional shape shown in
the representative example in Fig. 26 (C) , and the frame member 151a
shown as an example is formed with an insertion hole 155a therein,
and an engagement groove 152a with which an engagement element of a
screen extending jig engages on one face, and the opposite face is
set to be a plane so as to attach a screen. [0263]     The corner
member 153a is constituted by two corner plates 156a and 156b
orthogonal to each other in an L shape, and the corner plates 156a
and 156b have a cross-sectional shape each which can comfortably
enter and slide in the insertion hole 156a of the frame member 151a
and the insertion hole 156b of the frame member 151b respectively.
[0264] 



The corner plate 156a is inserted into the insertion hole 156b in the
white arrow direction, the corner plate 156b is inserted into the
insertion hole 156b in the white arrow direction, and as in a same
way, the four frame members 151a, 151b, 151c, and 151d, and the four
corner members 153a, 153b, 153c, and 153d are assembled, and then,
the screen extending frame 150 with the gaps 158a, 158b, 158c, and
158d is configured. [0265]     The screen is attached to the screen
extending frame 150, engagement elements of the extending jig are
engaged with engagement grooves 152a, 152b, 152c, and 152d, and the
corner plates inserted in the insertion holes slide in the insertion
holes when the extending jig extends and reduces, and accordingly,
the screen extending frame 150 extends and reduces, whereby a tensile
force is exerted on the screen. [0266] Using Fig. 27, the function of
the screen extending frame shown in Fig. 25 is  described.     In the
drawing, Fig. 27 (A) shows the state of the screen extending frame
before the screen is attached thereto, and Fig. 27 (B) shows the
state of the screen extending frame immediately before the screen is
attached thereto. [0267]     Since the screen extending frame 150
shown in Fig. 27 (A) is the same as one described based on Fig. 3,
description thereof is not provided here. [0268]     As shown in Fig.
27 (B) , the screen extending frame 150 configured by assembling the
four frame members 151a, 151b, 151c, and 151d and the four corner
members 153a, 153b, 153c, and 153d not shown in the drawing is
pressed in the black arrow directions using a tool such as a screen
extending jig, a clamp, a vise, or the like not shown in the drawing.
[0269] 



As a result, the outer end of each frame members is deformed, the gap
158a between the frame members 151a and 151b, the gap 158b between
the frame members 151b and 151c, the gap 158c between the frame
members 151c and 151d, and the gap 158d between the frame members
151d and 151a are reduced to form gaps 158a' , 158b' , 158c' , and
158d' , or disappear, and each of the frame members are inwardly
reduced as shown by 151a' , 151b' . 151c' , and 151d' . [0270]     As
each of the gaps is thus, reduced or disappears, in the state of, as
a result, the shape of a screen extending frame 150' that inwardly
bends, the screen is fixed to the screen extending frame 150' by
means of adhesion, or the like. [0271]     In the state where
fixation of the screen to the screen extending frame 150' is
completed, the pressing force to the screen extending frame 150'
exerted by the screen extending jig, the clamp, the vice, or the like
is released. [0272]        The frame members 151a' , 151b' . 151c' ,
and 151d' released from the pressing force will return to the state
of not bending with their own elasticity. As a result, a tensile
force is exerted on the fixed screen. [0273]      In addition,
insertion of a solid elastic element such as natural rubber,
synthetic rubber, or the like, or a plate or a linear spring, or the
like shown in Embodiment 2 of Fig. 6 into the gaps 158a, 158b, 158c,
and 158d also can further improve performance of exerting a tensile
force on the screen. [0274]      Since the tensile force is exerted
even in the state of not using the extending jig, it is possible to
keep the screen to be in tension even in the state where the screen
is simply fixed to the screen extending frame, and printing is
possible without using the screen extending jig with no sagging in
the screen. 



Embodiment 22 [0275]      Embodiment 22 shown in Fig. 28 is obtained
by applying the invention of the present application to the related
art shown in Fig. 3 similarly to Embodiment 21. Its function is
described referring to Fig. 29.     In Fig. 28, (A) is an overall
view of a screen extending frame 160, (B) is an enlarged exploded
view of a portion indicated by a dashed circle B in (A), and (C) is a
cross-sectional view of a portion indicated by a dashed line C in
(B). [0276]     The screen extending frame 160 is constituted by two
parallel frame members 161a and 161c, two parallel frame members 161b
and 161d that are arranged orthogonal to the above frame members, and
four corner members 163a, 163b, 163c, and 163d which combine the four
frame members. Only 163a out of the four corner members is shown in
Fig. 28 (B) . [0277] On the four frame members 161a, 161b, 161c, and
161d, engagement grooves  162a, 162b, 162c, and 162d with which
engagement elements formed on a screen extending jig are engaged each
are formed. [02781     All of the four frame members 161a, 161b,
161c, and 161d have the same cross-sectional shape. On the frame
member 161a shown as a representative example in Fig. 28 (B) , an
insertion hole 46a is formed inside thereof, the engagement groove
162a with which an engagement element of a screen extending jig
engages is formed on one face, and the opposite face is set to be a
plane so as to attach a screen.     Both ends of the four frame
members 161a, 161b, 161c, and 161d have inclined faces with an angle
of, for example 45? with respect to the length direction, which is
inclined to the inner side of the screen extending frame 160. 



[0279]     All of the four corner members 163a, 163b, 163c, and 163d
have the same shape, and 163a shown as a representative example in
Fig. 28 (B) is constituted by two corner plates 166a and 166b
orthogonal to each other in an L shape, and the corner plates 166a
and 166b have a cross-sectional shape each that enables comfortable
insertion and sliding in the insertion hole 165a of the frame member
161a and the insertion hole 165b of the frame member 161b
respectively. [0280]     The screen extending frame 160 is configured
in such a way that the corner plate 166a is inserted into the
insertion hole 165b of the frame member 161a in the arrow direction,
the corner plate 166b is inserted into the insertion hole 45b of the
frame member 161b in the arrow direction, and thereby, the four frame
members 161a, 161b, 161c, and 161d, and the four corner members 163a,
163b, 163c, and 163d are assembled. [0281]     The screen is attached
to the screen extending frame 160, the engagement elements of the
extending jig are engaged with the engagement grooves 162a, 162b,
162c, and 162d, and when the extending jig is extended and reduced,
the corner plates inserted in the insertion holes slide in the
insertion holes and accordingly, the screen extending frame 160
extends and reduces, whereby a tensile force is exerted on the
screen. [0282]     As shown in Fig. 28 (B) , an elastic element 167a
is disposed at the location where the corner plates 166a and 166b of
the corner member 163a orthogonally contact with each other.
Fig. 28 (A) shows other elastic elements 168b, 168c, and 168d in
addition to the elastic element 167a. [0283]      For the elastic
element, a solid elastic element such as rubber, or a hollow elastic
element such as a plate spring or a coil spring can be used. 



[0284]      In addition, it is easy to provide the elastic element
167a by being divided into two, one of which is provided from the
corner plate 166a and the other one of which is provided from the
corner plate 166b. [0285] The function of the screen extending frame
160 is described referring to Fig. 29.     In the drawing, (A) shows
the state of the screen extending frame before the screen is attached
thereto, and (B) shows the state of the screen extending frame
immediately before the screen is attached thereto. [02861     Since
the screen extending frame 160 shown in Fig. 29 (A) is the same as
one described based on Fig. 3, description thereof is not provided
here. [0287] As shown in Fig. 29 (B) , the screen extending frame 160
configured by assembling the four frame members 161a, 161b, 161c, and
161d and the four corner  members 163a, 163b, 163c, and 163d not
shown in the drawing is pressed in the black arrow directions using a
tool such as the screen extending jig, a clamp, a vise, or the like
not shown in the drawing. 



[0288] Then, an elastic element 167a' provided in the corner member
163a, an elastic element 167b' provided in the corner member 163b, an
elastic element 167c   provided in the corner member 163c, and an
elastic element 167d' provided in the corner member 163d are all put
in a compressed state. [0289]     As a result of each elastic element
compressed as above, the screen extending frame 160 becomes a reduced
screen extending frame 160' . In this state, the screen is fixed to
the screen extending frame 160' by means of adhesion, or the like.
[0290]     In the state where fixation of the screen to the reduced
screen extending frame 160' is completed, the pressing force to the
reduced screen extending frame 160' exerted by the screen extending
jig, the clamp, the vice, or the like is released. [0291]     The
elastic elements 167a' , 167b' , 167c' , and 167d' released from the
pressing force will all return to the state of not compressed,
thereby the screen extending frame 160' extends, and therefore, a
tensile force is exerted on the screen attached to the screen
extending frame 160' thus extended. [0292]     Since the tensile
force is exerted even in the state of not using the extending jig, it
is possible to keep the screen to be in tension even in the state
where the screen is simply fixed to the screen extending frame, and
printing is possible without using the screen extending jig with no
sagging in the screen. Embodiment 23 



[0293]     Embodiment 23 shown in Fig. 30 is obtained by applying the
invention of the present application to the related art shown in Fig.
3. Its function of the embodiment is described referring to Fig. 31.
In the Fig. 30, (A) is an overall view of a screen extending frame
170, (B) is an enlarged exploded view of a portion indicated by a
dashed circle B in (A) , and (C) is a cross-sectional view of a
portion indicated by a dashed line C in (B) . [0294]     The screen
extending frame 170 is constituted by two parallel frame members 171a
and 171c, two parallel frame members 171b and 171d that are arranged
orthogonal to the above frame members, and four corner members 173a,
173b, 173c, and 173d which combine the four frame members. [0295]
On the four frame members 171a, 171b, 171c, and 171d, engagement
grooves 172a, 172b, 172c, and 172d with which engagement elements
formed on a screen extending jig are engaged each are formed. [0296]
All of the four frame members 171a, 171b, 171c, and 171d have the
same cross-sectional shape. On the frame member 171a shown as a
representative example in Fig. 30 (B), an insertion hole 55a is
formed inside thereof, the engagement groove 172a with which an
engagement element of a screen extending jig engages is formed on one
face, and the opposite face is set to be a plane so as to attach a
screen.     In addition, both ends of the four frame members 171a,
171b, 171c, and 171d have faces with an angle of 90? with respect to
the length direction. [0297]    All of the four corner members 173a,
173b, 173c, and 173d have the same shape. The corner member 173a
shown as a representative example in Fig. 30 (B) includes a main body
174a having a square-shape on its upper surface, provided 



with two corner plates 176a and 176b orthogonal to each other. The
corner plates 176a and 176b have a cross-sectional shape that enables
comfortable insertion and sliding in the insertion hole 175a of the
frame member 171a and the insertion hole 175b of the frame member
171b respectively. [0298]     The screen extending frame 170 is
configured in such a way that the corner plate 176a is inserted into
the insertion hole 175b of the frame member 171a in the arrow
direction, the corner plate 176b is inserted into the insertion hole
175b of the frame member 171b in the arrow direction, and thereby,
the four frame members 171a, 171b, 171c, and 171d, and the four
corner members 173a, 173b, 173c, and 173d are assembled. [0299]
The screen is attached to the screen extending frame 170, the
engagement elements of the extending jig are engaged with the
engagement grooves 172a, 172b, 172c, and 172d, and when the extending
jig is extended and reduced, the corner plates inserted in the
insertion holes slide in the insertion holes and accordingly, the
screen extending frame 170 extends and reduces, whereby a tensile
force exerted on the screen is adjusted. [0300]     As shown in Fig.
30 (A) and Fig. 30 (B), an elastic element 177a is provided in the
corner plate 176a at the location where the corner member 173a
contacts the frame member 171a, and an elastic element 177b is
provided in the corner plate 176b at the location where the corner
member 173a contacts the frame member 171b. [0301]     In the same
manner, there are provided with elastic elements 178b and 178c in
each of two corner plates of the corner member 173b; elastic elements
177c and 177d in each of two corner plates of the corner member 173c;
and elastic elements 178d and 178a in each of two corner plates of
the corner member 173d.  



For the provided elastic element, a solid elastic element such as
natural rubber or synthetic rubber, or a hollow elastic element such
as a plate spring or a coil spring can be used. [0302] The function
of the screen extending frame 170 is described referring to Fig. 30.
In the drawing, (A) shows the state of the screen extending frame
before the screen is attached thereto, and (B) shows the state of the
screen extending frame immediately before the screen is attached
thereto. [0303]     Since the screen extending frame 170 shown in
Fig. 31 (A) is the same as one described based on Fig. 8, description
thereof is not provided here. [0304]     As shown in Fig. 31 (B), the
screen extending frame 170 configured by assembling the four frame
members 171a, 171b, 171c, and 171d and the four corner members 173a,
173b, 173c, and 173d is pressed in the black arrow directions using a
tool such as a screen extending jig, a clamp, a vise, or the like not
shown in the drawing. [0305]     Then, all of elastic elements 177a'
, 177b' , 178b' , 178c' , 177c' , 177d' , 178d' , and 178a' are put
in a compressed state, and as a result, the screen extending frame
170 is reduced to a reduced screen extending frame 170' constituted
by curved frame members 171a' , 171b' , 171c' , and 171d' . [0306]
The screen is, then, fixed to the reduced screen extending frame 170'
by means of adhesion, or the like. 



[0307] In the state where fixation of the screen to the reduced
screen extending frame 170' is completed, the pressing force to the
reduced screen extending frame   170' exerted by the screen extending
jig, the clamp, the vice, or the like is released. [03081      As a
result of releasing the pressing force to the reduced screen
extending frame 170' , all of the elastic elements 177a' , 177b' ,
178b' , 178c' , 177c' , 177d   , 178d' , and 178a' will return to the
state of not compressed, the screen extending frame 170' extends, and
therefore, a tensile force is exerted on the screen attached to the
screen extending frame thus extended. [03091     Since the tensile
force is exerted even in the state of not using the extending jig, it
is possible to keep the screen to be in tension even in the state
where the screen is simply fixed in the screen extending frame, and
printing is possible without using the screen extending jig with no
sagging in the screen. Industrial Applicability [03101     As
understood from the above description, according to the screen
extending frame of the present invention, since a tensile force is
exerted on the screen thus attached thereto, even in the state of not
using an extending jig, it is possible to keep the screen to be in
tension even when the screen is simply fixed in the screen extending
frame, and printing is possible without using the screen extending
jig with no sagging in the screen. 



Therefore, it is possible to safely store and transport the screen
even after being taken out from a screen extending jig that is heavy,
bulky, and expensive, with regard to storage and transportation. That
is useful for managing the screen to be used in screen printing.
[0311]     In addition, installation of a mechanism for mounting a
screen extending frame on a screen printing machine and a mechanism
for expanding and reducing the mounted screen extending frame makes
an overall configuration of the printing  machine simple. Reference
Numerals [0312] 1screen extending jig 2screen extending frame 3screen
4, 12a - 12d, 22a - 22d, 32a - 32d, 42a - 42d, 52a - 52d, 62a - 62d,
72a - 72d, 82a 82d, 92a - 92d, 102a - 102d, 112a -- 1 12 d, 12 2 -
122d, 132a - 132dengaging grooves 5engaging element 10, 20, 30, 40,
50, 60, 70, 80, 90, 100, 11-0, 120, 130, 140, 150, 160, 170 screen
extending frame 



11a - 11d, 21a - 21d, 31a - 31d, 41a - 41d, 51a - 51d, 61a - 61d, 71a
- 71d, 81a - 81d, 91a - 91d, 101a -- 101d, 111a - 111d, 121a - 121d,
131a - 131d, 141a - 141d, 151a - 151d, 161a - 161d, 171a - 171d frame
members 13a, 23a - 23d, 163a, 173a - 173d, 43a corner member 167a -
167d, 177a - 177d, 178a -- 178delastic element 33a - 33d, 43a - 43d,
53a - 53d, 63a - 63d, 73a - 73d, 83a - 83d, 93a - 93d, 103a - 103d,
123a - 123d cutting groove  Claims 1. A screen extending frame in a
rectangular shape, comprising:      four frame members having the
square-shape cross-section, being used in such a way that a screen is
attached to one face thereof, and the other face thereof is mounted
on a screen extending jig having an extending and reducing function,
wherein couplings of said four frame members have flexibility and
elasticity. 2. The screen extending frame according to claim 1,
wherein said four frame members connect in said couplings, and the
couplings have flexibility and elasticity. 3. The screen extending
frame according to claim 2, wherein said four frame members are solid
bodies. 



4. The screen extending frame according to claim 3, wherein cut
grooves are formed in the width direction of said couplings. 5. The
screen extending frame according to claim 3,      wherein cut grooves
are formed in the direction connecting the outer angle and the inner
angle each of said couplings. 6. The screen extending frame according
to claim 3,     wherein grooves are formed on both faces of said
couplings in the thickness direction. 7. The screen extending frame
according to claim 7,     wherein said grooves in the thickness
direction are formed in the width direction of said frame members.
8. The screen extending frame according to claim 6,     wherein said
grooves in the thickness direction are formed in the direction
connecting the outer angle and the inner angle each of said
couplings. 9. The screen extending frame according to claim 3,
wherein through holes are formed in the thickness direction of said
couplings. 10. The screen extending frame according to claim 9, 



wherein said through holes are arranged in the direction connecting
the outer angle and the inner angle each of said couplings. 11. The
screen extending frame according to claim 9,      wherein said
through holes are arranged in the width direction of said frame
members. 12. The screen extending frame according to claim 1, wherein
said four frame members are hollow bodies. 13. The screen extending
frame according to claim 13, wherein notch portions are formed in the
thickness direction of said couplings. 14. The screen extending frame
according to claim 13,     wherein said notch portions are formed in
the direction orthogonal to the longitudinal direction of said frame
members. 15. The screen extending frame according to claim 13,
wherein said notch portions are formed in the direction connecting
the outer angle and the inner angle each of said couplings.  16. The
screen extending frame according to claim 12,     wherein said notch
portions are formed in the width direction of said frame members. 17.
The screen extending frame according to claim 16, 



wherein said notch portions are formed in the direction connecting
the outer angle and the inner angle each of said couplings. 18. The
screen extending frame according to claim 12,      wherein through
holes are formed in said couplings toward the thickness direction of
said frame members. 19. The screen extending frame according to claim
18,      wherein said through holes are arranged in the direction
connecting the outer angle and the inner angle each of said
couplings. 20. The screen extending frame according to claim 18,
wherein said through holes are arranged in the direction orthogonal
to the longitudinal direction of said frame members. 21. The screen
extending frame according to claim 18,      wherein said through
holes are arranged in the width direction of said frame members. 22.
The screen extending frame according to claim 1,     wherein said
four frame members are two-tier hollow bodies including respectively
a hollow body having a plane onto which said screen is attached and a
hollow body having a plane onto which said screen is not attached.
23. The screen extending frame according to claim 22, 



wherein notch portions are formed in the thickness direction of the
couplings of said hollow bodies each having the plane onto which said
screen is attached. 24. The screen extending frame according to claim
23,      wherein said notch portions are formed in the width
direction of said couplings. 25. The screen extending frame according
to claim 22,     wherein notch portions are formed on a wall face in
the thickness direction of the frame side of the upper half hollow
body in said two-tier hollow body. 26. The screen extending frame
according to claim 22,      wherein through holes are formed on a
wall face in the thickness direction of the frame side of the upper
half hollow body in said two-tier hollow body. 27. The screen
extending frame according to claim 1,      wherein said four frame
members are individual units, adjacent frame members are joined by a
corner member respectively, and couplings of said four frame members
and said four corner members have flexibility and elasticity. 28. The
screen extending frame according to claim 27,     wherein end faces
of connecting portions to which said four frame members are adjacent
are faces inclined in the longitudinal direction of said four frame
members, and gaps are formed between respective inclined faces. 29.
The screen extending frame according to claim 27, wherein end faces
of connecting portions to which said four frame members  



are adjacent are faces inclined in the longitudinal direction of said
four frame members, and elastic elements are provided between
respective inclined faces. 30. The screen extending frame according
to claim 29, wherein said elastic element is made of natural rubber
or synthetic rubber. 31. The screen extending frame according to
claim 29, wherein said elastic element is a coil spring. 32. The
screen extending frame according to claim 29, wherein said elastic
element is a leaf spring. 33. The screen extending frame according to
claim 27,     wherein end faces of connecting portions to which said
four frame members are adjacent are faces orthogonal to the
longitudinal direction of said four frame members, said corner
members are rectangular parallelepiped shape, and elastic elements
are provided respectively between the orthogonal faces of said frame
members and said corner members. 34. The screen extending frame
according to claim 33, wherein said elastic element is made of
natural rubber or synthetic rubber. 35. The screen extending frame
according to claim 33, wherein said elastic element is a coil spring.
36. The screen extending frame according to claim 33, wherein said
elastic element is a leaf spring. 37. A screen printing apparatus,
having: - 73 -  a mechanism for mounting a screen extending frame;
and a mechanism for extending and reducing the mounted screen
extending frame. 


