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[57] ABSTRACT 
A multiple projection television receiver is made from 
of identical modules, each of the modules each of which 
have three cathode-ray tubes corresponding to the col 
ors red, green and blue, respectively. The modules are 
stacked vertically and horizontally to form a single 
picture made from the modules. Each of the modules 
has a screen in the front behind which is located a Fres 
nel lens. The cathode-ray tubes project the picture 
through the Fresnel lens onto the screen. Couplers 
which are attached to the top of all the modules except 
the modules on the top row, which do not have cou 
plers on top, are U-shaped support members which 
interlock with modules stacked on top. The height of 
the couplers may be larger towards the rear so that the 
assembled multiple projection television receiver is 
inclined forward. Engaging members extend out and 
interlock with adjacent modules to horizontally ?x the 
television receiver modules. 

19 Claims, 6 Drawing Sheets 
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MULTIPLE PROJECTION TELEVISION 
RECEIVER 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. 

BACKGROUND OF THE INVENTION 

The present invention relates to a multiple projection 
television receiver in which a plurality of projection 
television receiver modules are vertically and horizon 
tally coupled to each other. 

In a conventional multiple projection television re 
ceiver, screens are provided with separate Fresnel 
lenses which are disposed on the front of a box. Addi 
tionally, there are groups of cathode-ray tubes. The 
groups correspond in number to the screens and each 
group consists of three cathode-ray tubes which corre 
spond to the colors red, green and blue. These groups of 
cathode-ray tubes are disposed at the rear of the box. 

Since the plural groups of cathode-ray tubes and the 
screens equal in number to the groups of the tubes are 
provided in a single box in the conventional multiple 
projection television receiver, the tubes and the screens 
need to be detached from the box and the box must then 
be disassembled when the receiver is to be subjected to 
transportation or the like. After transportation or the 
like, the receiver must be assembled according to a 
reverse process of the disassembly thereof. This assem 
bly and/ or disassembly of a multiple projection televi 
sion receiver is very troublesome. 
The focusing directions of the Fresnel lenses pro 

vided behind the screens are varied in order to equalize 
the illuminations from each of the lenses for the center 
line among them. For example, if the number of the 
screens is four, the foci of the lenses are placed on the 
center line among the four screens. For these reasons, it 
is necessary to take the positions of the lenses into con 
sideration in assembling the multiple projection televi 
sion receiver. Therefore, it requires some skill to assem 
ble the receiver. Moreover the lenses are not inter 
changeable, so they cannot be mass-produced and are, 
therefore, expensive. 
The screens are made ?at overall in order to be dis 

posed in the box. For this reason, if the height of the 
multiple projection television receiver is large, the il 
lumination at the top and bottom of the screen assembly 
is so low for some eye positions of the viewer of the 
receiver that he cannot see a sharp picture of uniform 
luminance. 

SUMMARY OF THE INVENTION 

Accordingly, it is an object of the present invention 
to provide a multiple projection television receiver 
which solves the above mentioned problems of the 
conventional multiple projection television receiver. 
To achieve the objects and in accordance with the 

purpose of the invention, as embodied and broadly 
described herein, the multiple projection television re 
ceiver of this invention comprises a plurality of projec 
tion television receiver modules, each including a Fres 
nel lens; a screen located at the front of said receiver 
modules; three cathode-ray tubes corresponding to the 
colors red, green and blue, respectively, for projecting 
a picture from the tubes onto a screen through the Fres 
nel lens; and means for vertically and horizontally cou 
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2 
pling each module to other modules wherein the front 
surface of said modules adjoining each other are adja~ 
cent and located in substantially the same plane. 

In the multiple projection television receiver pro 
vided in accordance with the present invention, projec 
tion television receiver modules, each of which have 
the same constitution and include three cathode-ray 
tubes corresponding to the colors red, green and blue so 
that a picture is projected from the tubes onto a screen 
through a Fresnel lens, are vertically and horizontally 
coupled to each other so that the front surface of the 
modules adjoining each other are coincident with each 
other or located in the same plane. It is preferable that 
the modules in upper positions are inclined forward 
relative to the modules in lower positions. 
The projection television receiver modules can be 

vertically coupled to each other by a coupling device in 
which couplers are secured to the tops of the lower 
modules so that the upper modules are placed on the 
couplers; and bolts engaged in tapped holes provided at 
the bottoms of the upper modules are inserted into the 
couplers so that the bolts can be tightened or loosened 
to move the upper modules back or forth relative to the 
lower modules, for adjustment. The height of each of 
the couplers may be greater at the rear end of the cou 
pler than at the front end thereof to incline the upper 
modules forward relative to the lower modules. 
The accompanying drawings which are incorporated 

in and constitute a part of this speci?cation, illustrate 
one embodiment of the invention and, together with the 
description, serve to explain the principles of the inven 
tion. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shows a perspective view of each of the mod 
ules of a multiple projection television receiver accord 
ing to a preferred embodiment of the present invention; 
FIG. 2 shows a side view of the module according to 

the present preferred embodiment; 
FIG. 3 shows a plan view of the module according to 

the present preferred embodiment; 
FIG. 4(a) shows a plan view of the horizontal adjust 

ing portion of the module according to the present 
preferred embodiment; 
FIG. 4(b) shows a rear view of the horizontal adjust 

ing portion according to the present preferred embodi 
ment; 

FIG. 5 shows a perspective view of the multiple 
projection television receiver in an assembled state ac 
cording to the present preferred embodiment; 
FIG. 6 shows a perspective view of the multiple 

projection television receiver in an alternative assem 
bled state according to the present preferred embodi 
ment; 
FIG. 7 shows a plan view of a section of the casing of 

the module according to the present preferred embodi 
ment; and 

FIG. 8 shows a front view of the multiple projection 
television receiver according too the present preferred 
embodiment. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference will now be made in detail to the present 
preferred embodiment of the invention, an example of 
which is illustrated in the accompanying drawings. 



Re. 34,689 
3 

The preferred embodiment of a multiple projection 
television receiver comprises a plurality of projection 
television receiver modules A and a plurality of cou 
plers B for coupling the modules to each other verti 
cally as shown in FIG. 5. Each of modules A comprises 
a casing 1; three cathode ray tubes (not shown in the 
drawings) provided in the rear portion of the casing 
corresponding to the colors red, green and blue, respec 
tively; a screen 2 (generally referred to as a lenticular 
lens) provided on the front of the casing; and a Fresnel 
lens 13 shown in FIG. 7 provided behind the screen. All 
the modules A have the same lenticular lenses 2 and the 
same Fresnel lenses 13. 
Two handholds 3 for carrying the module A are 

provided on each of the right and left sides of the casing 
1. Two hanger rings 4 for suspending the module A 
while positioning it are provided on casing 1 near each 
of the right and left side edges of the top thereof. Each 
of fasteners 5 has an engaging bar 5b which is moved 
back and forth by turning a handle 5a up and down. 
Two fasteners 5 are attached to the top of the casing 1 
at one side edge of the top, as shown in FIG. 3. Two 
stoppers 6 are attached to the top of the casing 1 at the 
side edge opposite fasteners 5 on the top, as shown in 
FIG. 3. 
When the modules A are juxtaposed together, the 

handles 5a of the fasteners 5 of one of the modules are 
turned up to move forth the engaging bars 5b thereof so 
that engaging discs 50 thereof engage stoppers 6 of the 
other adjacent module. When handles 5b of fasteners 5 
of the modules A juxtaposed together are thereafter 
turned down, engaging bars 5b thereof are moved back 
so that the engagement of engaging disks 50 thereof and 
stoppers 6 is made ?rm and the modules are fastened to 
each other. 

Feet 7’ and 7 are secured to the corresponding front 
and rear portions, respectively, of the bottom of casing 
1 of each module A so that the feet extend from one side 
to the other of the casing. Hooks 8 for tentative attach 
ment are provided on the bottom of the casing 1 of each 
module A at both the side edges of the bottom slightly 
behind the front feet 7'. Each of the rear feet 7 has two 
screw insertion holes 7a at both the sides of the rear 
foot. A nut 7b is secured to one side of each rear foot 7 
concentrically to the screw insertion hole 7a. 
Some of couplers B are secured to the tops of the 

modules A except for the uppermost modules, and each 
include a pair of slender members 9 secured to the top of 
easing 1 of the corresponding module near the right and 
left side edges, respectively, of the top by screws or the 
like. The cross section of each slender member 9 is 
U-shaped. The height of each slender member 9 is grad 
ually decreased from the rear end thereof toward the 
front end thereof. Three reinforcing members 10 are 
welded to each slender member 9. The rear reinforcing 
member 10 has two screw insertion holes 10a, which 
coincide with the screw insertion holes 7a of the corre 
sponding rear foot 7. A nut 10b is secured to one side of 
the rear reinforcing member 10 concentrically to the 
screw insertion hole 10a corresponding to the screw 
insertion hole 7a at which the nut 7b is not secured. The 
upper portion of each slender member 9 has a notch 9a, 
in which the corresponding rear foot 7 is ?tted. 
The other couplers B are secured to the bottom of the 

lowermost modules A, as shown in FIG. 2. The slender 
members 9’ of these couplers B are the same as those 9 
of the preceding couplers B except that the height of 
each of the slender members 9’ is uniform from the rear 
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4 
end thereof to the front end thereof. The slender mem 
bers 9’ can be secured not only to lowermost modules 
A, but also to the other modules A to couple them to 
each other in parallel with each other. I 
A procedure of coupling all the projection television 

receiver modules A to each other by the couplers B to 
assemble the multiple projection television receiver will 
now be described. Slender members 9 of couplers B are 
secured to the tops of modules A by screws or the like 
except for the uppermost modules. The slender mem 
bers 9' of the other couplers B are secured to the bot 
toms of the lowermost modules A to secure the modules 
to bases C by the slender members, as shown in FIGS. 
5 and 6. A television reception means, a control circuit 
for sending out divided video signals to the cathode-ray 
tubes, loudspeakers and so forth are housed in the bases 

The lowermost modules A juxtaposed together are 
coupled to each other by the fasteners 5 and the stop 
pers 6 attached to the tops of the casings 1 of the mod 
ules, so that no gap is made between the modules. The 
second lowermost modules A are then placed on the 
lowermost ones by hanging the second lowermost mod 
ules by hanger rings 4 with a hoist or the like. At that 
time, the hooks 8 provided on the bottom of the second 
lowermost modules A are engaged with the slender 
members 9 provided on the tops of the lowermost mod 
ules A, and the feet 7 provided on the second lowermost 
modules A, and the feet 7 provided on the second low 
ermost modules are ?tted in the notches 9a of the slen 
der members 9 provided on the lowermost modules. 

After that, bolts 11 are inserted into the two screw 
insertion holes 10a of each reinforcing member 10, one 
of the bolts is engaged in the nut 10b secured to the 
reinforcing member and put at the tip of the bolt in 
contact with the foot 7, and the other bolt is engaged in 
the nut 7b, as shown in FIG. 4. It is possible that one of 
the bolts 11 is tightened and the other is loosened to 
move the foot 7 back or forth to displace the casing of 
the second lowermost module A back or forth to make 
the front of the casing adjacent and substantially copla 
nar with that of the casing of the lowermost module A. 
The third lowermost modules A are thereafter likewise 
fastened to the tops of the second lowermost modules 
A. The modules A can thus be stacked at a desired 
number of levels. 

If the module of the multiple projection television 
receiver provided in accordance with the present inven 
tion are vertically coupled to each other by the cou 
pling device having the couplers, the height of each of 
which is greater at the rear end of the coupler than at 
the front end thereof, the upper modules A are inclined 
forward relative to the lower modules A as shown in 
FIG. 5. The resultant assembly is not completely planar 
but has a forward inclination so that a viewer even at a 
short distance from the multiple projection television 
receiver can see the pictures on the upper modules in 
sharp focus. The vertical and horizontal angles of the 
?eld of vision of the viewer to each module are nor 
mally 110° and i40°, respectively. 

If a limited number of the modules A are coupled to 
each other as shown in FIG. 6 or the multiple projec 
tion television receiver is viewed from a relatively long 
distance, the upper modules do not need to be inclined 
forward relative to the lower modules and therefore all 
of the screens are located in the same plane. In that case, 
modules A are coupled to each other by the couplers B 
having slender members 9’, the height of each of which 
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is uniform from the rear end of the member to the front 
end thereof. 
The thickness of the thin front frame 14 of the casing 

1 of each module A, which is shown in FIG. 7, is set at 
5.5 mm to minimized the width of the portion of the 
multiple projection television receiver which does not 
display any picture, shown in FIG. 8. For that purpose, 
an aluminum box 19 and a steel plate 16 of 1.6 mm in 
thickness are secured to each other by countersunk 
screws 18 to constitute casing 1. The screen 2 made of 
a lenticular sheet 12 and the Fresnel lens 13 are ?tted on 
a rubber pad 15 and secured to the casing by frame 14 
and countersunk screws 17, so that the screen can be 
detached from the front of casing 1, for replacement, 
when the screen is scratched or damaged. The portion 
of the multiple projection television receiver which 
does not display any picture is thus made nearly negligi 
ble. This overcomes the disadvantages of a picture on a 
multiple projection television receiver wherein ordi 
nary projection television receivers are merely stacked 
together, and has a large area of at least 100 mm in 
width which does not display any picture. 
According to the present invention, projection televi 

sion receiver modules of the same construction can be 
easily vertically and horizontally coupled to each other 
by couplers to assemble a multiple projection television 
receiver, and can be easily uncoupled from each other 
to disassemble the receiver for transportation, storage 
or the like. Since any number of the modules to be 
coupled to each other can be chosen, the size of the 
receiver can be easily changed. The cost of the receiver 
is reduced since the modules are substantially identical. 
Since a module on the top of another module can be 
moved back and forth, i.e., horizontally, relative to the 
latter by manipulating the couplers, the width of the 
boundary line between the front surfaces of the screens 
of the modules adjoining each other can be minimized 
to make the portion of the receiver which does not 
display any picture nearly negligible. The screens of the 
receiver do not re?ect things located around the re 
ceiver, and the picture thereon is ?at. Couplers, the 
height of each of which is decreased from the rear end 
thereof toward the front end thereof can be used to 
couple the modules to each other to incline the upper 
modules forward relative to the lower modules to en 
able a viewer to see a sharp picture on the receiver 
regardless of the position of the viewer. Desirable ef 
fects are thus produced. 

It will be apparent to those skilled in the art that 
various modi?cations and variations can be made in the 
multiple projection television receiver of the present 
invention without departing from the scope or spirit of 
the invention. Thus, it is intended that the present in 
vention cover the modi?cations and variations of this 
invention provided they come within the scope of the 
appended claims and their equivalents. 
What is claimed is: 
1. A multiple projection television receiver compris 

ing a plurality of projection television receiver modules, 
each including: 

a Fresnel lens; 
a screen located at the front of said receiver modules; 
three cathode-ray tubes corresponding to the colors 

red, green and blue, respectively, for projecting a 
picture from said tubes onto said screen through 
said Fresnel lens; 

means for vertically and horizontally coupling each 
module to other modules wherein the front sur 
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6 
faces of said modules adjoining each other are 
adjacent and located in substantially the same 
plane, wherein each of said modules further includes 
a recess portion provided in the upper surface thereof 
and rearward of the front surface, 

and wherein said coupling means includes a coupler 
disposed in said recess portion and a foot member 
disposed on the under surface of said module, 

said coupler and said foot member being con?gured and 
positioned for cooperative engagement between the 
coupler of a lower module and the foot member of a 
vertically adjacent upper module. 

2. [A multiple projection television receiver accord 
ing to the claim 1,] A multiple projection television re 
ceiver comprising a plurality of projection television receiver 
modules, each including: 
a Fresnel lens; 
a screen located at the front of said receiver module; 
three cathode-ray tubes corresponding to the colors red, 

green and blue, respectively, for projecting a picture 
from said tubes onto said screen through said Fresnel 
lens; 

means for vertically and horizontally coupling each 
module to other modules wherein the front surfaces of 
said modules adjoining each other are adjacent and 
located in substantially the same plane, wherein said 
coupling means includes vertical coupling means 
for inclining forward the projection television re 
ceiver modules in upper positions relative to the 
projection television receiver modules in lower 
positions. 

3. A multiple projection television receiver according 
to claim 1 wherein said coupling means includes cou 
plers secured to the tops of said modules except for the 
uppermost module wherein the upper modules are 
placed on the couplers secured to the tops of the lower 
modules. 

4. A multiple projection television receiver according 
to claim 3 wherein said coupling means includes bolts 
engaged in tapped holes provided at the bottoms of said 
upper modules, said bolts are inserted into said couplers 
and are operable to adjust the position of said upper 
modules back or forth relative to said lower modules. 

5. A multiple projection television receiver according 
to claim 1 wherein each of said plurality of projection 
television receiver modules further includes [the] a 
casing wherein said screen is removably attached to the 
front portion of said casing. 

6. A multiple projection television receiver according 
to claim 5 wherein said [case] casing includes a steel 
box open at one end wherein said open end is sur 
rounded by a thin steel band for minimizing the portion 
of the multiple projection television receiver which 
does not display any picture. 

7. A multiple projection television receiver according 
to claim 6 wherein the box forms a shoulder inside of 
said [steel plate] thin steel band and wherein said 
screen and said Fresnel lenses are secured against said 
shoulder. 

8. A coupling device for a multiple projection televi 
sion receiver, having a plurality of projection television 
receiver modules each of which include three cathode 
ray tubes corresponding to the colors red, green and 
blue, respectively, wherein a picture is projected from 
said tubes onto a screen through a Fresnel lens and said 
projection television receiver modules are vertically 
coupled to each other, comprising: 
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couplers secured to the tops of said modules except 
for the uppermost module wherein the upper mod 
ules are placed on the couplers secured to the tops 
of the lower modules; and 

bolts engaged in tapped holes provided at the bot 
toms of said upper modules, said bolts are inserted 
into said couplers and are operable to adjust the 
position of said upper modules back or forth rela 
tive to said lower modules. 

9. A coupling device according to the claim 8, 
wherein the height of each of the couplers is greater at 
the rear end of the coupler than the front end thereof to 
incline the upper modules forward relative to the lower 
modules. 

10. A multiple projection television receiver comprising a 
plurality of projection television receiver modules, each 
including: 

a Fresnel lens; 
a screen located at the front of said receiver module; 
means for projecting a picture onto said screen through 

said Fresnel lens; and 
means for vertically and horizontally coupling each 
module to other modules wherein the front surfaces of 
said modules adjoining each other are adjacent and 
located in substantially the same plane, wherein each 
of said modules further includes a recess portion pro 
vided in the upper surface thereof and rearward of the 
front surface, 

and wherein said coupling means includes a coupler 
disposed in said recess portion and a foot member 
disposed on the under surface of said module, 

said coupler and said foot member being con?gured and 
positioned for cooperative engagement between the 
coupler of a lower module and the foot member of a 
vertically adjacent upper module. 

11. A coupling device for a multiple projection television 
receiver, having a plurality of projection television receiver 
modules each of which includes projecting means, wherein 
a picture is projected from said projecting means onto a 
screen through a Fresnel lens and said projection television 
receiver modules are vertically coupled to each other, com 
prising: 

couplers secured to the tops of said modules except ?rr 
the uppermost module wherein the upper modules are 
placed on the couplers secured to the tops of the lower 
modules; and 

bolts engaged in tapped holes provided at the bottoms of 
said upper modules, said bolts are inserted into said 
couplers and are operable to adjust the position of said 
upper modules back or forth relative to said lower 
modules. 

12. A module for forming a multiple projection television 
receiver in which modules of the same construction are 
vertically coupled to each other, said module comprising: 

a Fresnel lens; 
a screen, in the form of a substantially planar shape; 

5 

8 
means for projecting an optical image onto the screen 

through said Fresnel lens; 
a casing having a forward portion for mounting said 

screen, a rearward portion for mounting said project 
ing means, and an upper portion; and 

means disposed on said casing upper portion jbr coupling 
said module to modules positioned horizontally adja 
cent to said module and to a module positioned verti 
cally above and adjacent said module, 

wherein said coupling means includes a coupler having 
an inclined surface for spacing the vertically above 
adjacent module, said inclined surface inclining 
downwardly in the forward direction. 

13. A multiple projection television receiver comprising a 
15 plurality of projection television receiver modules, each 
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including: 
a Fresnel lens; 
a screen located at the front of said receiver module; 
means for projecting a picture onto said screen through 

said Fresnel lens; and 
means for vertically and horizontally coupling each 
module to other modules wherein the front surfaces of 
said modules adjoining each other are adjacent and 
located in substantially the same plane, wherein said 
coupling means includes vertical coupling means for 
including forward the projection television receiver 
modules in upper positions relative to the projection 
television receiver modules in lower positions. 

14. A multiple projection television receiver according to 
claim 10, wherein said coupling means includes couplers 
secured to the tops of said modules except for the upper 
most module wherein the upper modules are placed on the 
couplers secured to the tops of the lower modules. 

15. A multiple projection television receiver according to 
claim 14, wherein said coupling means includes bolts en 
gaged in tapped holes provided at the bottoms of said upper 
modules, said bolts are inserted into said couplers and are 
operable to adjust the position of said upper modules back 
or forth relative to said lower modules. 

I 6. A multiple projection television receiver according to 
claim 10, wherein each of said plurality of projection televi 
sion receiver modules further includes a casing wherein 
said screen is removable attached to the front portion of 
said casing. 

] 7. A multiple projection television receiver according to 
claim 16, wherein said casing includes a steel box open at 
one end wherein said open end is surrounded by a thin steel 
band for minimizing the portion of the multiple projection 
television receiver which does not display any picture. 

I 8. A multiple projection television receiver according to 
claim I 7, wherein the box forms a shoulder inside of said 
steel band and wherein said screen and said Fresnel lenses 
are secured against said shoulder. 

19. A coupling device according to claim 11, wherein the 
height of each of the couplers is greater at the rear end of 
the coupler than the front end thereof to incline the upper 
modules forward relative to the lower modules. 

* * * * * 
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