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©  Photographic  printing  apparatus. 

©  A  photographic  printing  apparatus  having  a  sin- 
gle  light  source  and  a  reflecting  mirror.  The  mirror  is 
provided  between  the  light  source  and  the  light- 
modulating  device  having  light-modulating  filters,  a 
mirror  tunnel  and  diffusers  and  has  a  light-passing 
portion.  Most  part  of  the  light  from  the  light  source  is 
reflected  by  the  mirror  and  used  for  exposing  nega- 
tive  films  after  passing  it  through  the  light-modulat- 
ing  device.  The  remainder  of  the  light  from  the  light 
source  passes  through  the  light-passing  portion  and 
is  used  for  scanning. 
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This  invention  relates  to  a  photographic  printing 
apparatus  and  more  particularly  to  a  reflecting 
member  mounted  in  its  light  source  unit  for  printing 
and  exposure. 

Figs.  4A  and  4B  show  conventional  photo- 
graphic  printing  apparatus.  A  light  source  unit  used 
in  such  photographic  printing  apparatus  has  to 
have  two  functions,  i.e.  the  function  as  a  light 
source  for  a  scanner  unit  for  adjusting  the  intensity 
of  light  from  the  light  source  unit  and  the  function 
as  a  light  source  for  printing.  The  light  source  unit 
shown  in  Fig.  4A  has  a  single  light  source  that 
performs  both  of  the  functions,  while  the  one 
shown  in  Fig.  4B  has  two  light  sources,  each  of 
which  carry  out  the  respective  function. 

The  apparatus  shown  in  Fig.  4A  comprises  a 
light  source  1,  light-modulating  filters  2,  a  mirror 
tunnel  3,  diffusers  4  provided  in  front  and  rear  of 
the  mirror  tunnel  3,  a  negative  mask  5,  a  lens  6 
and  a  shutter  7.  The  image  on  a  negative  film  NF 
is  printed  on  paper  P.  The  light  from  the  light 
source  passes  through  a  hole  8  formed  in  the 
negative  mask  5  into  a  scanner  unit  9. 

The  apparatus  shown  in  Fig.  4B  has  a  scanner 
device  provided  separately  from  the  printing  ap- 
paratus.  Each  of  the  printing  apparatus  and  the 
scanner  device  has  its  own  light  source  1s,  mirror 
tunnel  3s  and  diffusers  4s.  A  carrier  member  K  for 
feeding  a  negative  film  is  formed  with  a  hole  8s  to 
guide  light  to  a  scanner  unit  9s.  Letter  T  indicates  a 
loop  tank  for  adjusting  the  feed  rate  of  negative 
films. 

Of  these  two  conventional  photographic  print- 
ing  apparatus,  the  former  one  having  a  single  light 
source  has  a  problem  in  that  printing  work  has  to 
be  interrupted  while  the  light  source  is  being  used 
for  scanning,  though  there  is  no  need  to  correct  the 
negative  information  obtained  by  the  scanner. 

The  latter  printing  apparatus  having  two  light 
sources  has  a  problem  in  that  it  is  necessary  to 
correct  the  negative  information  obtained  by  the 
scanner  when  printing,  because  the  ray  of  light 
from  the  light  source  for  printing  and  the  ray  from 
the  light  source  for  scanning  differ  from  each  other 
in  various  properties  such  as  aging  change  and 
variations  in  the  color  components. 

An  object  of  this  invention  is  to  provide  a 
photographic  printing  apparatus  which  makes  it 
possible  to  use  a  single  light  source  both  as  a  light 
source  for  exposure  and  as  a  light  source  for 
scanning,  which  can  reduce  the  cost  of  the  printing 
apparatus  and  which  can  improve  the  efficiency  of 
printing  work. 

According  to  the  present  invention,  there  is 
provided  a  photographic  printing  apparatus  com- 
prising  a  light  source,  a  filter,  a  mirror  tunnel,  a 
diffuser,  a  lens,  a  shutter,  and  a  scanner  unit, 
characterized  in  that  the  apparatus  further  com- 

prises  a  light  reflecting  member  having  a  light- 
passing  portion  for  reflecting  part  of  the  light  from 
the  light  source  to  pass  through  the  filter,  mirror 
tunnel,  diffuser,  lens  and  shutter,  the  remaining  of 

5  the  light  passing  through  the  light  reflecting  mem- 
ber  toward  the  scanner  unit. 

Such  a  light-passing  portion  may  be  a  hole 
formed  in  the  reflecting  member  or  may  be  formed 
by  partially  removing  or  thinning  a  reflecting  film 

io  formed  on  the  reflecting  member  by  vapor  deposi- 
tion. 

By  providing  the  reflecting  member,  the  light 
from  the  light  source  can  be  divided  into  a  light 
beam  for  exposure  and  a  light  beam  for  scanning. 

75  More  specifically,  most  part  of  the  light  from  the 
light  source  is  reflected  by  the  reflecting  member 
and  guided  into  an  ordinary  light-modulating  unit 
comprising  light-modulating  filters,  diffusers  and  a 
mirror  tunnel. 

20  The  remaining  part  of  the  light  passes  through 
the  light-passing  portion  formed  in  the  reflecting 
member  and  is  directed  into  the  scanner  device, 
where  various  properties  of  the  light  such  as  the 
intensity  of  light  and  the  rate  of  color  tones  are 

25  determined.  The  properties  of  light  thus  obtained 
are  used  to  control  the  light-modulating  device 
when  printing.  Thus,  a  single  light  source  can  be 
used  both  for  exposure  and  scanning. 

The  reflecting  mirror  according  to  this  invention 
30  is  provided  between  the  light  source  and  the  light- 

modulating  device.  By  providing  such  a  reflecting 
mirror,  a  single  light  source  can  be  used  for  two 
purposes.  This  greatly  improves  the  efficiency  of 
printing  work. 

35  Other  features  and  objects  of  the  present  in- 
vention  will  become  apparent  from  the  following 
description  made  with  reference  to  the  accompany- 
ing  drawings,  in  which: 

Fig.  1  is  a  schematic  view  showing  the  entire 
40  structure  of  the  photographic  printing  apparatus 

of  the  embodiment; 
Figs.  2A  -  2D  are  views  of  reflecting  mirrors  of 
different  type; 
Fig.  3  is  a  view  of  the  scanner  filter  unit;  and 

45  Figs.  4A  and  4B  are  schematic  views  of  conven- 
tional  photographic  printing  apparatus. 

Referring  to  Fig.  1,  the  photographic  printing 
apparatus  of  this  embodiment  has  its  light  source  1 
arranged  so  that  its  optical  axis  is  perpendicular  to 

50  an  optical  axis  that  extends  through  light-modulat- 
ing  filters  2,  a  lens  6  and  a  shutter  7.  The  light  from 
the  light  source  1  is  bent  by  an  angle  of  90  °  by  a 
reflecting  mirror  10  provided  in  a  light  source  box 
1a. 

55  The  reflecting  mirror  10  has  a  central  light- 
passing  portion  11.  Part  of  the  light  around  its 
optical  axis  passes  through  the  light-passing  por- 
tion  11  and  is  received  by  a  scanner  device  15.  In 
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the  embodiment,  the  reflecting  mirror  10  is  inclined 
by  an  angle  of  45  °  with  respect  to  the  optical  axis 
of  the  light  from  the  light  source  1  so  as  to  bend 
the  light  by  90  °  .  But  the  angle  of  inclination  of  the 
reflecting  mirror  10  is  not  limited  to  45  but  may  be 
determined  at  any  other  value  provided  the  light 
directed  to  the  scanner  device  is  separable  by  the 
reflecting  mirror  10. 

Figs.  2A  and  2D  show  light-passing  portions  1  1 
of  different  shapes  formed  in  the  reflecting  mirror 
10.  The  light-passing  portion  shown  in  Fig.  2A 
comprises  a  single  rectangular  hole  (such  a  hole 
may  be  of  circular  or  any  other  shape).  Fig.  2B 
shows  a  light-passing  portion  in  the  form  of  a  slit 
dividing  the  reflecting  mirror  into  two  separate 
parts.  The  one  shown  in  Fig.  2C  comprises  a 
plurality  of  small  holes  while  the  one  shown  in  Fig. 
2D  comprises  a  plurality  of  slits  formed  in  the 
reflecting  mirror. 

Such  a  light-passing  portion  1  1  may  be  formed 
by  removing  or  thinning  a  corresponding  part  of  the 
reflecting  film  vapor-deposited  on  the  reflecting 
mirror  or  by  actually  forming  a  single  hole  or  a 
plurality  of  holes  or  cutouts  in  the  reflecting  mirror. 

The  reflecting  mirror  of  the  embodiment  may 
be  replaced  with  a  plate  having  its  surface  mirror- 
finished  and  made  of  a  heat-resistant  material  such 
as  plastic,  a  metal  such  as  iron,  stainless  steel  or 
aluminum,  or  ceramics. 

Behind  the  reflecting  mirror  10  is  provided  a 
mirror  tunnel  13  having  diffusers  14  at  both  ends 
thereof.  It  serves  to  direct  the  light  from  the  light 
source  1  in  a  straight  line  to  the  scanner  device  15, 
which  comprises  a  scanner  filter  16  carrying  B 
(blue),  G  (green)  and  R  (red)  filters,  a  lens  17  and  a 
photometric  sensor  18.  They  are  arranged  along 
the  optical  axis. 

As  shown  in  Fig.  3,  the  scanner  filter  16  com- 
prises  a  rotary  disk  driven  by  a  motor  19  and  B-, 
G-  and  R-filter  sections  16B,  16G  and  16R  moun- 
ted  on  the  disk.  A  filter  sensor  20  is  provided  along 
the  outer  periphery  of  the  scanner  filter  16  to 
detect  the  timing  of  passage  of  each  filter  section. 
The  disk  has  a  cutout  16X  for  detecting  the  angular 
position  of  the  filter  16.  The  lens  17  is  provided  to 
improve  the  detecting  accuracy  of  the  photometric 
sensor  18. 

A  loop  tank  T  is  provided  to  adjust  the  length 
of  the  negative  film  NF  being  fed  but  it  is  not  an 
essential  part. 

Now  we  will  describe  the  printing  operation 
carried  out  by  use  of  the  photographic  printing 
apparatus  of  this  embodiment. 

The  light  emitted  from  the  light  source  1  is 
reflected  by  the  reflecting  mirror  10  and  has  its 
color  tone  modulated  by  the  light-modulating  filters 
2.  The  light  then  enters  through  one  diffuser  4  into 
the  mirror  tunnel  3,  where  it  is  diffused  and  mixed. 

The  diffused  and  mixed  light  leaves  the  mirror 
tunnel  3  through  the  other  diffuser  4  and  is  applied 
to  each  frame  of  the  negative  film  NF  supported  on 
a  negative  mask  5,  thus  irradiating  each  frame 

5  uniformly  over  the  entire  surface  thereof.  The  im- 
ages  on  the  negative  films  are  thus  printed  on  the 
paper  P  under  the  printing  conditions  determined 
by  the  lens  6  and  the  shutter  7.  The  operations 
described  above  are  ordinarily  practiced  ones. 

io  The  light  from  the  light  source  1  is  divided  into 
a  light  beam  for  exposure  and  a  light  beam  for 
scanning.  Namely,  the  latter  light  beam  passes 
through  the  light-passing  portion  11  formed  in  the 
reflecting  mirror  10  and  then  through  the  scanner 

is  filter  16  and  is  received  by  the  photometric  sensor 
18.  Every  time  the  light  passes  through  each  of  the 
B,  G  and  R  filter  sections  16B,  16G  and  16R  of  the 
scanner  filter  16  which  is  rotating,  the  timing  of 
passage  of  light  through  the  respective  filter  sec- 

20  tion  is  detected  by  the  filter  sensor  20  so  as  to 
measure  each  component  of  the  light  that  passes 
through  the  respective  filter  section,  with  the  pho- 
tometric  sensor  18. 

By  determining  the  light  amount  for  the  compo- 
25  nents  of  the  light  that  pass  through  the  respective 

filter  section,  it  is  possible  to  detect  the  compo- 
nents  of  the  entire  light  that  passes  through  the 
negative  film.  The  printing  and  exposure  conditions 
are  determined  and  controlled  according  to  the 

30  measuring  results  for  the  components  of  the  entire 
light  thus  detected. 

According  to  this  invention,  in  order  to  divide 
the  light  from  the  light  source  1  into  the  light  for 
exposure  and  the  light  for  scanning,  the  reflecting 

35  mirror  has  a  non-reflective  portion.  The  shape  and 
size,  of  the  non-reflective  portion  will  have  no  influ- 
ence  on  the  amount  of  light  for  printing.  This  is 
because  the  light  reflected  by  the  reflecting  mirror 
10  is  diffused  and  mixed  while  it  passes  through 

40  the  diffuser  4  and  the  mirror  tunnel  3  and  thus  the 
light  is  applied  to  the  negative  film  uniformly  over 
the  entire  surface  thereof. 

Claims 
45 

1.  A  photographic  printing  apparatus  comprising 
a  light  source,  a  filter,  a  mirror  tunnel,  a  dif- 
fuser,  a  lens,  a  shutter,  and  a  scanner  unit, 
characterized  in  that  said  apparatus  further 

50  comprises  a  light  reflecting  member  having  a 
light-passing  portion  for  reflecting  part  of  the 
light  from  said  light  source  to  pass  through 
said  filter,  mirror  tunnel,  diffuser,  lens  and  shut- 
ter,  the  remaining  of  the  light  passing  through 

55  said  light  reflecting  member  toward  said  scan- 
ner  unit. 

3 
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2.  A  photographic  printing  apparatus  as  claimed 
in  claim  1  wherein  said  light-passing  portion  is 
a  hole  formed  in  said  light  reflecting  member. 

3.  A  reflecting  member  as  claimed  in  claim  1  5 
wherein  said  light-passing  portion  is  formed  by 
partially  removing  or  thinning  a  reflecting  film 
formed  on  said  light  reflecting  member  by 
vapor  deposition. 
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