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APPARATUS FOR POSITIONING A FACEPLATE PANEL OF A SHADOWMASK COLOUR
TELEVISION TUBE (71)   We, HITACHI, LTD., a Japanese  screen and exposing
selected areas of the Body' Corporate  of  5-1,  1-chome, layer to a
controlled light source for per- Marunouchi, Chiyoda-ku, Tokyo, Japan, do
manently affixing a repetitive pattern of red, hereby declare the invention
for which we  green and blue light-emitting phosphor dots 5 pray that a
patent may -be granted to us, to the glass screen. This makes it necessary
50 and the method by which it. is to be per- to mount a shadowmask in the
panel each formed, to be particularly described in and  time such operation
is performed. It has by the following. statement:-           hitherto been
customary to rely on manual This invention relates to apparatus for
operation in mounting a shadowmask in the 10 accurately positioning a
faceplate panel in  panel.                           55 a predetermined
position in a process for   As aforesaid, the present practice in the
manufacturing shadowmask color picture  production of color picture tubes
includes tubes.                                  process steps which
require a lot of manual Generally, a process for manufacturing  operation.
This has resulted in very low 15 color picture tubes, a 'faceplate panel is
production efficiency in the. manufacture of 60 arranged in a predetermined
position and  color picture tubes and has hampered various process steps
are repeatedly followed  realization  of advantages from  use . of for
working on the panel and attaching and  automatically-operated,
labor-saving, appa- detaching various parts to' and from  the  ratus in the
manufacture of color picture 20 panel. In positioning the panel in the pre-
tubes.                           65 determined position, it is essential to
effect   Accordingly, an object of the present in- positioning in such a
manner that panel pins  vention is to provide an  apparatus for attached to
inner lateral surfaces of the  accurately positioning a panel, which has
panel for mounting a shadowmask in the  been placed in a position near to
its correct :25 panel are used as a reference and such  position on
substantially horizontal support 70 panel pins are correctly positioned in
pre- means, on such support means by using, as determined positions at
least in a horizontal a reference,panel pins attached to inner plane.
Additionally, in some cases, it is  lateral surfaces of the panel.
necessary to effect positioning of the panel   According to the present
invention. there 30 pins also in a vertical direction. Hereto-  is.
provided apparatus for positioning a 75 fore, a problem has been
encountered in  faceplate panel of a shadowmask color tele- accurately
positioning the panel.  Varia-  vision tube by using; as a reference, a
tions in the material of the panels and hand. plurality of panel pins'
attached to different ling thereof in the step for producing the inner
lateral surfaces of the panel, com- 35 same result in variations in the
shape and  prising: support means having a subsantially 80 dimensions of
the panel. It is thus impos- horizontal support surface for movably sup-
sible to automatically effect accurate posi- porting said panel and a
plurality of posi- tioning of such panels by using the panel tioning units
corresponding in number and pins as a reference. The present practice is
position to said panel pins, each of said 40 to rely on manual operation in
carrying out positioning units comprising a positioning 85 positioning of
the- panels.             lever formed therein with a groove for guid- Also,
in a process for manufacturing color  ing one of said panel pins to a
predeter- picture tubes, it is necessary to perform the  mined position as
said positioning lever is operations of applying layer of phosphor-
actuated while said panel is held by said 45 containing photosensitive
material on a glass  support means, the lever being formed with 90    2
l 543 287                                  2 a tapered surface for guiding
the panel pin    Fig. 7 is a perspective view showing one to said groove.
of the panel pins being held in position -by Another object of the present
inventio  one of the positioning upright portions of a provides apparatus
for mounting a shadow-  panel holding plate; 



mask in a faceplate panel of a color tele-   Fig. 8 is a view similar to
Fig. 3 but 70 vision tube, said panel including a substan-  showing a dummy
panel being placed on tially' quadrangular lower opening, four panel rests;
inner lateral surfaces extending upwardly   Fig. 9 is a fragmentary
sectional plan from said lower opening and three panel view showing one of
the plate springs, of a 10 pins each attached to one of three of, said
shadowmask being in engagement with one  75 four inner lateral surfaces,
and said shadow-  of ' the panel pins of a panel; and mask having attached
to lateral surfaces    Fig. 10 is a perspective view of a shadow- thereof
corresponding to said panel pins  mask and a dummy panel for holding the
plate springs each formed with an aperture  shadowmask. 15 for receiving
one of the panel pins, such    Fig. 1 to Fig. 9 show a panel positioning 80
apparatus comprising: means comprising a  apparatus according to the
invention and a substantially horizontal support surface for shadowmask
mounting apparatus utilizing movably supporting said panel;'a plurality
the panel positioning apparatus for mounting of positioning units
corresponding in num-   a shadowmask in a panel. 20 ber and position to the
panel pins of said    Before describing in detail the shadow- 85 panel
placed on said support means and  mask mounting apparatus shown in Fig. 1
each including a positioning lever formed  to Fig. 9, a shadowmask handled
in the therein with a groove for guiding one of aforesaid apparatus and a
dummy panel said panel pins to a predetermined position  used for conveying
the shadowmask will be 25 for positioning said panel as said position-
outlined. Referring to Fig. 10, the shadow- 90 ing lever. is actuated while
said  panel mask 60 which is substantially rectangular is being held by
said support means-, a  in shape has attached to three sides thereof
shadowmask holding device located beneath  plate springs 61, each of which
is secured at the panel placed on said support means for one end thereof to
one of the sides of 30 holding. the shadowmask. said device com- the
shadowmask 60 and free at the other 95 prising means for causing said plate
springs end thereof with an aperture  62 being attached to the lateral
surfaces of said  formed in each plate spring 61 in the vicinity shadowmask
to be deformed in a manner  of its free end. Theapertures 62 are each to
move toward the lateral surfaces of the  adapted to. receive therein one of
pins 35 shadowmask; and a shadowmask holding de- attached to inner lateral
surfaces of a panel 100 vice  actuating  device.. for moving  the  (not
shown) when the shadowmask 60 is shadowmask holding device upwardly and
mounted and held in the panel. mounting the shadowmask held thereby in
The shadowmask 60 is temporarily sup- a predetermined position in the
panel.  ported in a shadowmask housing jig 63 40  The invention will become
further evident which is in the form of a rectangular frame 105 from the
description set forth hereinafter by  and generally referred to as a dummy
panel, way of example when considered in con-  when it is supplied to the
apparatus shown junction with the accompanying' drawings  in Fig, 1. The
dummy  panel 63. has in which:                               attached to
its inner lateral surfaces pins 64, 45  Fig. 1 is a perspective view of the
appa-  as. is the case with a panel, which each cor- 110 ratus comprising
one embodiment of the  respond in position to one of the apertures present
invention;                      62 formed in the plate springs 61 attached
Fig. 2 is a plan view, with certain parts  to the shadowmask 60, so. that
the shadow- being omitted of the apparatus shown in  mask 60 is supported
in the. dummy panel 50 Fig. 1;                                 63 through
the agency of: the pins 64 and 115 Fig. 3. is an exploded side view of the
the plate springs 61. The dummy panel apparatus shown in Fig. 1, with' the
right 63 is formed on. outer surfaces of opposing half of. the figure
showing the positioning  short side walls with protuberances 65a and unit 4
in a side view and the left half of  65b, one protuberances 65a being
formed 55 the figure showing the positioning unit 2  therein with a
circular reference hole 66 120 in a side view;     '            '
while the other protuberance 65b being Fig. 4 is a perspective view, shown
on an  formed therein with a slot 67. The refer- enlarged scale. of the
forward end of a  ence hole 66: and the. slot 67 are used. for positioning
lever;                      positioning the dummy panel 63. 60 Fig. 5 is a
sectional view of a positioning Referring to Figs. l to 3, the numeral 1
125 lever showing the manner in which one of designates a base secured to a
frame (not the guide pins of a panel is guided by the  shown) and
supporting thereon three posi- guide groove 18d of the positioning lever;
tioning units 2, 3 and 4. The two posi- Fig. 6 is a sectional view taken
along the  tioning units 3 and 4 are disposed in face-to- 65 line VI-VI of
Fig. 2;                   face relation and spaced apart from each 130    3
1 543287                                       3 other a predetermined
distance. Since the  tapering surface 18b is an introducing groove 



units 3 and 4 are of a mirror image struc-  portion 18c of the V-shape
which is con- ture, like reference characters designate  tinuous with a
guide grove portion 18d. The similar parts in the two units. The posi-
tapered surface 18b thus acts to guide a tioning unit 2 is located such
that it is at panel pin [err] to the tapered lead in position 70 a right
angle to the other units 3 and 4.  18c of the guide grove. The guide groove
The positioning unit 3 comprises a hori- portion 18d, which functions to
guide the zontal support plate 5 and columns 6  forward end of one of panel
pins [err] attached secured to the base 1 and supporting the  to inner
lateral surfaces of the panel P, has 10 support plate 5. Secured to the
underside  a width which is slightly greater than the 75 of the support
plate 5 is a pneumatic cylin-  width of the panel pin [err] as shown in
Fig. 5. der 7 which receives therein a piston rod 8  The position and the
stroke of the pneumatic extending upwardly through the support cylinder 21
are such that the positioning plate 5 and connected at its forward end to
lever 18 moves between one position in 15 the underside of an elevatory
plate 9. The  which the rectilinear portion 18a having the 80 elevatory
plate 9 is supported by a plurality  guide groove portion 18d is disposed
vertic- of guide rods 10 which are each slidably  ally as shown in Fig. 3
and the other posi- supported by one of sleeves 11 secured to  tion in
which the rectilinear portion 18a is the underside of the support plate 5.
Thus, disposed horizontally as shown in Fig. 8, 20 actuation of the
pneumatic cylinder 7 ver- Also, the positioning lever 18 is positioned 85
tically moves the elevatory plate 9.    -   such that, when the lever 18
moves upwardly As' is best shown in Fig. 1, a panel rest together with the
elevatory plate 9 with the 12 is disposed above the elevatory plate 9
rectilinear portion 18a of the lever 18 being and secured to the support
plate 5 through  disposed vertically as shown in Fig. 3, the 25 columns 13,
so that the panel rest 12 is guide groove portion l8d guides the corres- 90
stationary,  Pads 14  made  of resilient ponding panel pine [err] of the
Panel P to a material, such as rubber, are located on  predetermined
position. A suitable stopper corners of the opposing end edges of the  may
be provided so as to positively cause panel rests 12 of the positioning
units 3  the positioning lever -18 to stop after the 30 and 4, and a guide
pin 15 is attached in a  rectilinear portion 18a thereof having the 95
position on each end edge of the panel guide groove l8d has moved to its
vertical rests 12' which is midway between the two  position. pads 14. The
guide pins 15 are adapted to    The panel rest 12 which remains station- be
inserted in the reference hole 66 and the  ary is partially cut out so as
to avoid colli- 35 slot 67 respectively of the dummy panel sion of the
posts 16, 20, positioning lever 100 63 shown in Fig. 10 when the latter is
18 and pneumatic cylinder 21 with one an- placed on the. pads 14, so that
the guide pins  other when the elevatory plate 9 -is moved. 15 perform the
function of positioning the    Like the positioning units 3,4, the posi-
dummy panel 63 in a predetermined posi- tioning unit 2 comprises a support
plate 24 40 tion. The pads 14 are located such that they  secured to the
base 1 through columns 23, 105 correspond' in. position to four corners of
a  sleeves 25 secured to the support plate 24, panel P or dummy panel 63
when the latter  guide rods 26 each slidably supported by one is placed on
the former, and each pad 14  of the sleeves 25, an elevatory plate 27 has a
horizontal support surface for support. secured to upper ends of the guide
rods 26 45 ing the underside of each  of the four and a pneumatic cylinder
28 secured to the 110 corners of the -panel P or dummy panel 63. underside
of the support plate 24 and re- Attached to the surface of the elevatory
ceiving therein a piston rod- 29 extending plate 9 is 'a. pair of posts 16
which supports. through a support plate 24 and-connected at through a pin
17, one end of an L-shaped  its forward end to the undetside of the 50
positioning lever 18. A tiny arm 19 is pro-  elevatory plate 27. Mounted on
the elevat- 115 vided in the vicinity of one end of the posi- ory plate 27
are a p;air of posts 30, a posi- tioning lever 18 (see Fig. 3). Another
pair  tioning lever 32 pivotally supported by the of posts 20 is disposed
parallel to the pair  pair of posts 30 through a pin 31, a pair of of posts
16 and pivotally supports a pneuma-  posts 33, and a pneumatic cylinder 34
pivot- 55 tic cylinder 21 which receives therein a  ally supported by the
pair of posts 33 and 120 piston rod 22 connected at its forward end
receiving therein a piston rod 35 connected to 'the. arm 19 of the
positioning lever 18. at its forward end to the positioning lever Actuation
of the pneumatic cylinder 21  32. 'The positioning lever 32 has adjacent
causes the positioning lever 18 to move in  its free end a rectilinear
portion 32a which 60 pivotal motion about the pin 17.         is formed,
'as' shown in Fig. 4, with a taper- 125 The positioning lever 18 is formed,
in a  ing surface 32b, an introducing groove por- rectilinear portion 18a:
adjacent the free  tion of the V-shape 32c and a guide groove end of the
positioning lever 18, with a  portion 32d as is the case with the position-
tapering surface 18b as shown on an en-  ing lever 18. The
positioning:lever 32, which 65 larged scale in Fig. 4. Continuous with the
is substantially in the form of a latter U to 130   



1 543 287                                    4 avoid its collision with the
frame of the  cam 46 rotates in. one direction, all the apparatus, .can
move between one position  pawls move away from one another simul- in which
the rectilinear portion 32a is dis-  taneously or with a time lag, and when
it posed vertically and the other position in  rotates in the reverse
direction, all the pawls 5 which it is disposed horizontally. (See Fig.
move toward each other,. The grooved cam 70 8), as is the case with the
positioning lever  46 is driven by a torque actuator 47. secured 18.. in
the form -of a letter L.    to the underside of the mask holder 43.
Arranged in a. space surrounded by the,   As can be seen in Figs. l and 2,
the three positioning units 2, 3 and 4 is a panel mask holder 43 has frame
guides 48 made 10 and mask holding unit 36 which comprises  of::rubber or
other resilient material and 75 an elevatory plate 37 having connected to
its  mounted on four corners .of the upper sur- underside a plurality of
guide rods 38 each  face thereof. slidably supported by one of sleeves 39
Arranged between the mask holder 43. secured to the base 1. Secured to the
under- and 'the elevatory plate 37 is. a panel hold- 15 side of the base 1
is a pneumatic. cylinder  ing plate 49 which has secured to its under- 80
40 which receives therein a piston rod 41  side sleeves 50 each slidable
along a guide extending upwardly through the base 1 and rod 42, and which
is secured to an upper connected at its forward end to the under- end of a
piston rod 52 received in a pneuma- side of the elevatory plate 37. Thus,
actua- tic. cylinder 51 secured to the upper surface. 20 tion of the
pneumatic cylinder 40 causes the  of ,the elevatory plate 37. Thus,
actuation 85 ejevatory plate. 37 -to move in a vertical of the pneumatic
cylinder 51causes the panel direction.                .
holding plate 49 to move in a vertical direc- The elevatory plate 37 has
secured to its tion. The panel holding plate 49 is formed upper surface a
plurality of upstanding  at its outer peripheraledges with three posi- 25
guide rods 42 which mount at their upper tioning upright portions 53 which
are dis- 90 ends a mask. holder 43 having mounted on  posed in three
positions corresponding to its surface four guides 44a, 44b, 44c and  those
of the panel pins [err] of the panel. P. 44d as shown in Fig. 2, the guide
44a, The positioning upright portions 53 are 44b, .44c. and 44d supporting
sliders 45a, each formed, as shown in Fig. 7, at the 30 45b, 45c and 45d
respectively for sliding upper end thereof with a U-shaped notch 53a 95.
motion.  The sliders 45a and .45c' are  for receiving one of the panel pins
P. The adapted to move in a direction which is U-shaped notches 53a
correspond in posi- parallel to the plane, in which the position-  tion to
the guide groove portions 18d, 32d ing lever 32 of the positioning unit 2
moves, of. the 'positioning levers 18, 32 in Fig. 2.- 35 while the sliders
45b and 45d are adapted- to  Thus, if the panel holding plate 49 is moved
100 move in a direction at a right angle to such  upwardly, the U-shaped
notches 53a formed plane. The sliders 45a, 45b, 45c and 454  in the
positioning upright portions 53 re-- each engage at one end thereof a
grooved  ceive therein the panel pins [err] of the panel cam 46 in the form
of a disk, so that rotation  P resting on the pads 14 and positioned 40 of
the groved cam 46 causes the sliders to  accurately by the positioning
levers 18,.32, 105 move in sliding motion. As shown in Fig. thereby holding
the panel P. The panel 6, the grooved cam 46 includes two cam- holding
plate 49 is adapted to move between disks 46a and 46b, with the sliders 45b
and  a predetermined position- in which the. panel 45d being in engagement
with grooves holding plate 49 is in close. proximity to the 45 formed in
the upper cam disk 46a and the  mask holder 43: (when the panel holding 110
sliders 45a and 45c being in engagement plate 49 is in this position,
positioning up- with grooves formed in the lower cam. disk  right portions
53 extend beyond the mask 46b.. . The. sliders 45a, 45b. 45c and 45d
holder 43 and the panel P held by the posi- are formed at the other end
thereof with  tioning upright portions 53 and the. shadow- 50 upright pawls
45a', 45b', 45c' and 45d' mask 60 held by the mask holder 43) and a 115
respectively. The pawl 45a' is adapted to  position in which the panel
holding plate come into engagement with a side surface  49 is moved away
from the -mask holder of the shadowmask 60 which. has no plate  43 (when
the panel holding plate 49 is in spring 6- attached thereto, while the rest
this position, the positioning, upright -por- 55 of the pawls 45b', 45c'
and 45d' are adapted  tions 53 are disposed below the upper sur- 120 to
come into engagement with the-; plate  face of the mask holder 43).
springs- 61 at the other side surfaces of :the  . All the . pneumatic
cylinders and' the shadowmask 50 and cause them to deflect torque actuator
are connected to a control toward the side surfaces of the shadowmask
device- (not: shown)  and  automatically 60 60. It is to be understood that
the pawl actuated in sequence as subsequently to be 125 45a' is not limited
to the form which is described.  Such control device is known small in
width as shown, and that the pawl  and can be readily designed by one of 45
may have a large width.  The cam   ordinary skill in the art, so that
detailed groves of the grooved cam 46 are shaped  description thereof will
be omitted.- 



65 and configured such that, when the grooved  Operation of the embodiment
of the in 130    5                                   1543287
5 vention constructed as aforesaid will now be  28 of the positioning units
2, 3 and 4 are described. As shown in Fig. 8, the posi- actuated to move
the elevator plates 9 and tioning levers 18, 32 are brought to the  27
upwardly. As the elevatory plates 9 lower limits of their pivotal
movements, and 27 move upwardly, the recilinear por- 5 and the support
plates 5. 27 and the elevat- tions 18a and 32a at the forward end of 70 ory
plate 37 are brought to their lowermost the positioning levers 18 and 32
also move positions. In this condition, the dummy  upwardly and enter the
inner hollow space panel 63 temporarily supporting the shadow- of the panel
P, so that the panel pins Pi are mask 60 therein is placed on the pads 14
introduced into the guide groove portions 10 on the panel rests 12, with
the guide pins 15  18d and 32d through the introducing groove 75 extending
vertically from the panel rests 12  portions 18c and 32c. of the
positioning being received in the reference hole 66 and  levers 18 and 32.
In this way, the panel P the slots 67 respectively in the protuberances  is
accurately positioned on the pads 14 in a 65 formed on the outer surfaces
of opposing  position which is determined by the guide 15 short side walls
of 'the dummy panel 63. groove portions l8d and 32d with the panel 80 Since
the dummy panel 63 is accurately posi- pins [err] serving as a reference.
Following tioned by means of the guide pins 15, refer- the positioning of
the panel P. the pneumatic ence hole 66 and slot 67, the shadowmask
cylinders 7, 21, 28 and 34 are actuated to 60 supported in the dummy panel
63 is bring the positioning levers 18 and 32 and 20 also accurately
positioned. At this time, the  the elevatory plates 9 and 27 to their
origi- 85 pawls 45a', 45b', 45c' and 45d' of the sliders nal positions
(shown in Fig. 8). 45a. 45b. 45c and 45d 'respectively on the    Then, the
pneumatic cylinder 51 of the mask holder 43 are located in positions in
panel and mask holding unit 36 is actuated which they are moved outwardly
away from  to move the panel holding plate 49 up- 25 one another.
wardly to a position in which it is in 90 Then, actuation of the pneumatic
cylinder  close proximity to the mask holder 43 40 causes the elevatory
plate 37 and the  holding the shadowmask 60 thereon. In mask holder' 43 to
move upwardly, with the  this position, the positioning upright por- result
that the pawls 45a', 45b', 45c' and  tions 53 of the panel holding plate 49
are 30 45d' are each inserted between one of the  disposed alongside of the
pawls 45a', 45b', 95 inner side wall surfaces of 'the dummy  45c' and 45d'
on the mask holder 43. At panel 63 and one of the plate springs 61  this
time, the pneumatic cylinder 40 is actu- attached to the side surfaces of
the shadow-  ated to move the elevatory plate 37 up- mask 60. Thereafter,
actuation of the torque  wardly along with the mask holder 43 and 35
actuator 47 causes the grooved cam 46 to  the panel holding plate 49, with
the result 100 rotate, thereby moving the pawls 45a', 45b', that the
shadowmask 60 held by the mask 45c' and 45d' toward onb another.' This
holder 43 is introduced into the panel P. causes the plate springs 61 to
be. deflected  At -the same time, the panel P is held by to press -against
the side surfaces of the  the panel holding plate 49 as the panel pins 40
shadowmask 60 and releases the same from  [err] are each received in one of
the U-shaped 105 engagement with pins 64 of the dummy  notches 53a formed
at the upper end of the panel 63. Finally, the pneumatic cylinder 40
positioning upright portions 53 of the panel is actuated again to move the
elevatory plate  holding plate 49. In this state, the panel 37 downwardly
while the 'mask holder 43 P is accurately positioned both horizontally 45
supports the shadowmask 60 thereon. The  and vertically with respect to the
shadow- 110 dummy panel 63 is removed from the panel mask 60. Thereafter,
the torque actuator 47 rests 12, 12 by a conveyor device (not is actuated
to move the pawls 45a', 45b', shown).                                 45c'
and 45d' away from one another out- The aforementioned series bf operation
wardly and release the plate springs 61 of 50 steps are performed
preliminary to mount-  the shadowmask 60 from engagement there-  115 ing of
the'shadowmask 60 in the panel P. with. This allows the plate springs' 61
to Then, the panel P is conveyed by a con-  be displaced outwardly and
permits each of veyor device (not shown) and' placed in a  the panel pins
[err] of the panel P to be position near to its correct position on the
received in one of the -apertures 62 in the 55 pads 14 of the panel rests
12, 12 as shown  plate springs 61 as shown in Fig. 9. Thus, 120 in Figs. 2'
and 3. The conveyor device  the shadowmask 60 is mounted in the panel used
is of a known type and detailed -de-  P.' After the shadowmask 60 is
mounted scription thereof is therefore omitted. After  in the. panel P, the
pneumatic cylinders 40 the panel P is placed on the pads 14, the  and; 51
are actuated again to move the 60 pneumatic cylinders 21 and 34 of the
posi-  elevatory plate 37 and the panel holding 125 tioning units 2, 3 and
4 are actuated to bring  plate 49 to their original positions. The 



the positioning levers 18 and 32 to posi- panel P having the shadowmask 60
mounted tions in which the guide groove portions  therein is moved to the
next processing 18d, 32d 'thereof are disposed vertically. station by a
conveyor device (not shown). 65 Thereafter, the pneumatic cylinders 7 and
This completes one cycle of operation steps 130    6
1 543 287                                         6 for mounting a
shadowmask in a panel, and  pins attached to inner lateral surfaces there-
this cycle is repeated again.             of and said apparatus comprises
three of In the embodiment shown and descibed  the positioning units
provided to handle hereinabove, the panel holding plate 49 is  said thre
pins. 5 used to ensure that the shadowmask 60 held   7. Apparatus as
claimed in any preceding 70 by the" mask holder 43. is located correctly
claim, further comprising a panel holding relative to the panel P in a
vertical direction., device located in a :spa  surrounded by However, the
use of the panel holding plate  said positioning units and, including a
panel 49 is not essential and the plate 49 may be. holding plate movable in
a substantially ver- 1Q done without. If this is the case, it is neces-
tical diirection means for moving said panel 75 sary to move the mask
holder 43 upwardly  holdig plate in the substantially vertical to a
predetermined vertical position relative  direction, and a plurality of
positioning up- to the panel P held by the pads 14.      right portions
formed on said panel holding WHAT WE CLAIM, IS:-                plate and
each formed at an upper end 15  1. Apparatus for positioning a faceplate
thereof with a notch for receiving one of the 80 panel of a shadowmask
color television tube  panel pins, said notches for receiving the by using,
as a reference, a plurality of panel panel pins being disposed in a
position in pins attached to different inner lateral sur-  which  they are
brought into engagement faces of the panel, comprising: support with the
panel pins of the aleady positioned. 20 means having a substantially
horizontal sup-  panel when the panel holding plate is moved, 85
port'surface for movably supporting said  upwardly. panel; and a plurality
of positioning units   8. Apparatus for mounting a shadows- corresponding
in number and position  to  mask in a faceplate panel of a colour tele-
said panel pinS each of said positioning units  vision tube, said panel
including a substan- 25 comprising a positioned lever formed there-  tially
quadrangular lower opening, four 90 in with a grove for guiding one of said
inner lateral surfaces extending upwardly panel pins to a predetermined
position as  from said lower opening and three panel said positioning
lever is actuated while  pins each attached to one of three of said said
panel is held by said support means, four inner lateral surfaces and said
shadow- 30  the lever being formed with a tapered sur-   mask having
attached to lateral surfaces 95 face for guiding the panel pin to said
grove. thereof corresponding to said panel pins 2 Apparatus as claimed in
Claim l,  plate. springs each formed with an aperture wherein said groove
comprises an introducing  for receiving one of the panel pins, such groove
portion open at one end and in-  apparatus comprisng: 35  creasingly
reduced in width in going toward    means comprising a substantially hori-
100 the other end threreof, and a guide groove  zontal support surface for
movably sup- portion of a constant width continuous with   porting said
panel; the other end of said introducin  groove    a plurality of
postioning units corres- portion.                                  ponding
in number and position to the 40  3, Appartus as claimed in  Claim  2
panel pins of said panel placed on said  105 wherein each of said
positioning units fur-  support means and each including a posi- thQr
comprises an elevatory plate support  tioning lever formed therein with a
groove ing said positioning lever and movable in  for guiding one of said
panel pins to a pre- a, subsantially vertical direction, and means
determined position for positioning said 45 for moving said elevatory
plate.         panel as said positioning lever is actuated Ito 4. Apparatus
as  claimed Claim  3, while said panel is being held by said sup- wheein
each said positioning lever com-   port means: prises a rectilinear portion
formed with said    a shadowmask holding device located be- grove in close
proximity to one end thereof  neath the panel placed on said support 50
and is pivotally supported on said elevatory means for holding the
shadowmask, said de- 115 plate, said positioning lever being capable  vice
comprising means for causing said plate of movement between a position in
which  springs attached to the lateral surfaces of said rectilinear portion
is disposed substan-  said shadowmask to be deformed in  a tially
vertically beneath the correspding  manner to move toward the lateral
surfaces 55  panel pin of the panel held by said support of the shadowmask;
and                 120 means and a position in which said recti-  a
shadowmask holding device actuating linear portion is disposed away from
beneath  device for moving the shadowmask holding said panel.
device upwardly and mounting the shadow- 



5. Apparatus as claimed in Claim 4,    mask held thereby in a predetermined
posi- 60  wherein each said positioning unit further  tion in the panel.
comprises means located on said elevatory     9. Apparatus as claimed in
Claim 8. fur- plate for moving said positioning lever in  ther comprising a
panel holding device for pivotal motion.                          holding
and moving upwardly the panel 6. Apparatus as claimed in any  preceding
placed support surface in such a 65  claim, wherein said panel has three
panel  manner that the panel is located in a pre- 130    1 543 287
6 for mounting a shadowmask ina panel, and  pins attached to inner lateral
surfaces there. this cycle is repeated again.           of and said
apparatus comprises three of In the embodiment shown and described  the
positioning units provided to handle hereinabove, the panel holding plate
49 is  said three pins. 5 used to ensure that the shadowmask 60 held   7.
Apparatus as claimed in any preceding 70 by the mask holder 43 is located
correctly  claim, further comprising a panel holding relative to the panel
P in a vertical direction. device located in a space surrounded by However,
the use of the panel holding plate  said positioning units and including a
panel 49 is not essential and the plate 49 may be  holding plate movable in
a substantially ver- 10 done without. If this is the case, it is neces-
tical direction, means for moving said panel 75 sary to move the mask
holder 43 upwardly  holding plate in the substantially vertical to a
predetermined vertical position relative  direction, and a plurality of
positioning up- to the panel P held by the pads 14.     right portions
formed on said panel holding WHAT WE CLAIM  IS:-                   plate
and each formed at an upper end 15  1. Apparatus for positioning a
faceplate  thereof with a notch for receiving one of the 80 panel of a
shadowmask color television tube  panel pins, said notches for receiving
the by using, as a reference, a plurality of panel panel pins being
disposed in a position in pins attached to different inner lateral sur-
which they are brought into engagement faces of the panel, comprising:
support with the panel pins of the already positioned 20 means having a
substantially horizontal sup-  panel when the panel holding plate is moved
85 port surface for movably supporting said  upwardly. panel; and a
plurality of positioning units   8. Apparatus for mounting a shadow,
corresponding in number and position to  mask in a faceplate panel of a
colour tele- said panel pins each of said positioning units  vision tube,
said panel including a substan- 25 comprising a positioned lever formed
there- tially quadrangular lower opening, four 90 in with a grove for
guiding one of said  inner lateral surfaces extending upwardly panel pins
to a predetermined position as from said lower opening and three panel said
positioning lever is actuated while  pins each attached to one of three of
said said panel is held by said support means, four inner lateral surfaces,
and said shadow- 30 the lever being formed with a tapered sur-  mask having
attached to lateral surfaces 95 face for guiding the panel pin to said
grove. thereof corresponding to said panel pins 2. Apparatus as claimed in
Claim  1, plate springs each formed with an aperture wherein said groove
comprises an introducing  for receiving one of the panel pins, such groove
portion open at one end and in- apparatus comprising: 35 creasingly reduced
in width in going toward    means comprising a substantially hori- 100 the
other end thereof, and a guide groove  zontal support surface for movably
sup- portion of a constant width continuous with  porting said panel; the
other end of said introducing groove    a plurality of positioning units
corres- portion.                                ponding in number and
position to the 40  3. Apparatus as claimed in Claim  2. panel pins of said
panel placed on said 105 wherein each of said positioning units fur-
support means and each including a posi- ther comprises an elevatory plate
support- tioning lever formed therein with a groove ing said positioning
lever and movable in  for guiding one of said panel pins to a pre- a
subsantially vertical direction, and means  determined position for
positioning said 45 for moving said elevatory plate,        panel as said
positioning lever is actuated 110 4. Apparatus as claimed in  Claim 3,
while said panel is being held by said sup- wherein each said positioning
lever com- port means; prises a rectilinear portion formed with said    a
shadowmask holding device located be- grove in close proximity to one end
thereof neath the panel placed on said support 50 and is pivotally
supported on said elevatory  means for holding the shadowmask, said de- 115
plate, said positioning lever being capable  vice comprising means for
causing said plate of movement between a position in which  springs
attached to the lateral surfaces of said rectilinear portion is disposed
substan-  said shadowmask to be deformed in a tially vertically beneath the
corresponding  manner to move toward the lateral surfaces 55 panel pin of
the panel held by said support of the shadowmask; and             120 



means and a position in which said recti-    a shadowmask holding device
actuating linear portion is disposed away from beneath  device for moving
the shadowmask holding said panel.                             device
upwardly and mounting the shadow- 5. Apparatus as claimed in Claim  4. mask
held thereby in a predetermined posi- 60 wherein each said positioning unit
further tion in the panel.                  125 comprises means located on
said elevatory    9.'Apparatus as claimed in Claim 8, fur- plate for moving
said positioning lever in  ther comprising a panel holding device for
pivotal motion.                         holding and moving upwardly the
panel 6. Apparatus as claimed in any preceding  placed on said support
surface in such a 65  claim. wherein said panel has three panel manner that
the panel is located in a pre- 130    7
1543287                                       7 determined vertical
position relative to the  another when rotated in one direction and 40
shadowmask held by said shadowmask hold- move said engaging pawls of all
the sliders ing device.                                   toward one
another when rotated in the 10. Apparatus as claimed in Claim  9, reverse
direction, and means for rotating 5 wherein said shadowmask holding device
said rotary cam. actuating device comprises an elevatory plate   12.
Apparatus as claimed in Claim 10 or 45 movable in a substantially vertical
direction, 11, wherein each of said positioning units a plurality of guide
rods for securing the  comprises an elevatory plate supporting said
shadowmask holding device on said elevat-  positioning lever and movable in
a substan- 10 ory plate with a predetermined spacing, and  tially vertical
direction, means for moving means for moving said elevatory plate in a
said elevatory plate, means for pivotally 50 substantially vertical
direction, and wherein  connecting said positioning lever to said said
panel holding device comprises a panel elevatory plate in such a manner
that a holding plate interposed between said elevat- rectilinear portion at
the forward end of the 15 ory plate and said shadowmask holding de-
positioning lever formed with said groove vice and movable along said guide
rods, a  is movable between a position in which said 55 plurality of
positioning upright portions  rectilinear portion is disposed substantially
formed on said panel holding plate and each  vertically beneath the
corresponding panel formed with a notch for receiving one of pin of the
panel placed in a substantially 20 said panel pins, and means for moving
correct position on said panel Support means said panel holding plate
between a position  and a position in which said rectilinear 60 in which
the panel holding plate is disposed  portion is disposed away from beneath
said in close proximity to said shadowmask  panel, and means for pivotally
moving said holding device with 'a predetermined positioning lever. 25
spacing therebetween and  a position in   13 Apparatus for positioning a
faceplate which the panel holding plate is moved  panel of a shadowmask
color television tube 65 downwardly away from  the shadowmask
substantially as hereinbefore described with holding device.
reference to and as shown by the accom- 11. Apparatus as claimed in Claim
10, panying drawings. 30 wherein said means of said shadowmask    14.
Apparatus for mounting a shadow- holding device for causing the plate
springs  mask in a faceplate panel of a color tele- 70 to be deformed
comprises four slider each  vision tube substantially as hereinbefore de-
formed at one end thereof with an engaging  scribed with reference to and
as shown by pawl for sliding movement in a direction at the accompanying
drawings. 35 a right angle to one of the sides of the shadowmask, a rotary
cam in engagement            J. A. KEMP & CO., with said sliders at the
other end thereof and  Chartered Patent Agents, adapted to move said
engaging pawls of             14, South Square, all the sliders
simultaneously away from one   Gray's Inn, London, W.C.1. Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd.,
Berwick-upon-Tweed, 1979. Published at the Patent Office, 25 Southampton
Buildings, London, WC2A IAY, from which copies may be obtained.    


