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UNITED STATES 

2,600,168 

2,600,168 
PHOTOPRINTING DEVICE 

Battle: 

sporation of New York 

118 claims. 
The present invention relates to photo-print 

ing devices and more particularly to new and im 
proved apparatus for printing characters on a 
photographic" record 'strip in a rapidland-effec 
tive manner. : : - -- 5 
The copending application of Walter E. Peery, 

Serial No. 41,318, filed July 20, 1948, for “Elec 
tronic Photo-Typecomposing System," discloses 
an electronic photocomposing system in which 
selected characters on a rotating discare printed 
successively ... --r-A-ar l: ...--s . . 

Since only one characterisprinted forea 
revolution of the disc, this apparatus has a 

25 

mand they are 
ctively by an op 
parts w 

rapid movement. - - - 
In a typical embodiment, electric signals rep 

resentative of the position coordinates of a chair 
acter are applied to “corresponding mirror gal 
vanometers which control the point-of-impinge 
ment of a beam of light upon the character bear 
ing member. Light from the illuminated char 
acter is then directed to a photographic-strip on 
which the characteri may be printed, suitables. 45: 
means being provided for sprinting successive 
characters in a line. " . . . . . . . . . . ." . . 
According to another embodiment of the in 

vention, positioning indicia are associated with 
each character on the character bearing mem-50 
ber and they are adapted to be illuminated si 
multaneously with the respective characters to 
which they correspond. The illumination of the 
positioning indicia causes signals to be generated 
which modify the action of the imirror: gal- is: 

Application March 26, 1949, 

O 

30 acter bearing memberiff. Whilet 
Oimayabe disposed on the character-bes 

as shown in Fig.2. 

40. 

Battle:H.Klyce, stamford, Conn, assignor to 
sTime: Incorporated, New York, N.Y. rate- : a cor-. 

vanometers in such fashion; as to:position: the 
corresponding characters accurately on the phos 
tographic strip. . . . . . . . . . . . . . . . . . . . . . . . . . . . 

.Additional objects and advantages will beeonae. 
apparenti from the following: detaileds desertips 
tion of several typical embodiments, taken incoln 
junction with: the accompanyings drawings 
which: . . . . . .- . . . . . . . . . . . . . . 

ing, apparatus constructed according to 
vention; . . . . . . . . . . . . . . . . . * ... . . . 

...Fig.2 illustrates schematically:a::typical char 
acter bearing member-for-use with the - 

Fig. 3 is a graph showing representative-curves: 
of... the voltages:applied to eitheismirror gigals. 
vanometers asia, function of time; toget 
a curve showing the exposure-time; - - 

Fig. 4:is a view in elevation of part of the chara 
acter bearing member, showing positioningine. 
dicia associated with a character thereoni and 

... Fig.5:isia viewins elevations showing how the 
images of the positionings indicia:appear : 
seen through the viewing sits. ' ' ' is 
: In the illustrative form of the invention 
in Figs.:1-and-2, a plurality of characters 
a character bearing member fare adapted to be, 

the-point 

member, Ein:any suitable two-dime 
ordinate system; they are:disc 
way of example; in horizonta 

The 3 characterisbearing member Film s: 
formed in anyidesired manner and itsmay.com 
prise, for example, a photographics negative: 12 
on which the", characters; if O-appearias:transpar. 
encies, mounted upon a suitablespecular-refleet. 
ing surface 3 suchiasia: mirror; for: example. 
Preferably, the mirror portion underlying:each. 
characters should gbeia; plane mirror', the adjas. 
cent plane mirrors being disposed on aspherical 
surface. Preferably, a lens 4:is disposed in front. 
of each of the characters: Ozontthe character 
bearing member fl. With this: construction, 
parallel light rays passing throughiaiens, 44 will. 
strike the correspondirigglianenirrorportion and 

I will return: along thessameilines whence they 
Care. - 

The-beam for illuminating:the charactersion 
the character bearings members fi may be: pro 
ducediniany desired manner; as for example-by. 
an approximate point sourced 5 such as a west. . 

  

  

  

  

  



3 
ern Union crater lamp. Light from the point 
Source 5 is directed through a lens system com 
prising the lenses 6, 7 and 8 to a mirror gal 
vanometer 9 which is mounted for rotation about 
the vertical axis to select the column in which 
a character to be printed appears. From the 
Column mirror galvanometer 9, the beam of light 
is directed through another lens 20 to another 
mirror galvanometer 2 which is mounted for 
rotation about a horizontal axis to select the 
rOW in which the character to be printed appears. 
If the galvanometers i9 and 20 can be placed 
near one another, the lens 20 may be omitted. 
The column and row galvanometers 9 and 2, 

respectively, are adapted to be actuated by elec 
tric signals generated in response to column and 
row code markings 22 and 23, respectively, on a 
record strip 24. The record strip 24 is adapted 
to be moved continuously in the direction indi 
cated by the arrow from a supply spool 25 to a 
take-up spool 26 which may be driven by any 
Suitable motor 27, for example. 

In the code system shown on the tape 24 (Fig. 
1), the number of code markings 22 indicates the 
number of the column in which the letter to be 
printed appears while the number of code mark 
ings 23 indicates the row in which the charac 
ter appears. Thus, the lower case letter d is rep 
resented by one code mark 22 and one code mark 
23, since it is in the first column and first row 
On the character bearing member . Other suit 
able code systems may be employed as will be 
apparent to those skilled in the art. 
The column code markings 22 are adapted to 

be Scanned by a Suitable photoelectric cell 28 
which is connected to an amplifier 29. The out 
put of the amplifier 29 is connected by conduit 
means 30 to a pulse generator 3 which produces 
a pulse each time a code mark 22 is scanned 
by the photoelectric cell 28. The pulses produced 
by the pulse generator 3 are counted by a con 
wentional pulse counter 32 which produces a 
Stair-Step type of voltage, as shown in the curve 
33 of Fig. 3. The stair-step voltage output of 
the counter 32 is amplified by Suitable amplifier 
means 34, the output of which is connected to 
energize the mirror galvanometer 9. 

... In Similar fashion, the row code markings 23 
are adapted to be scanned by a Suitable photo 
electric cell, 35 connected to an amplifier 36, the 
output of which is supplied to a pulse generator 
37. The pulse generator 3 produces a pulse 
each time a code mark 23 is Scanned by the 
photoelectric cell 35 and these pulses are counted 
by a conventional type counter 38 which produces 
a stair-step voltage of the type illustrated by 
the curve 39 of Fig. 3. The stair-step voltage 
output of the counter 39 is amplified by a Suit 
able amplifier 40, the output of which is con 
nected to energize the row galvanometer 2. 

. As each.group of code marks 22 and 23 on 
the tape 24 is scanned by the photoelectric cells 
28 and 35, respectively, it will be understood that 
the column and row galvanometers 9 and 2, 
respectively, will be moved to the proper po 
Sitions to direct the bean from the Source Of 
light 5 to the corresponding character 0 on 
the character, bearing member . Light trans 
mitted through the character 9 and reflected 
by the mirror 3 is directed by the row and 
column galvanometers 2 and 9, respectively, 
to a half-silvered mirror 4. A portion of the 
light reflected from the mirror 4 is directed 
through a lens. 42 to a mirror galvanometer 43 
from which it is reflected to a photographic. 
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4. 
film 44, for example, on which the character 
is to be printed. The mirror galvanometer 43 
may be moved by means like that disclosed in 
the above-mentioned application Serial No. 
41,318, so that successive characters are printed 
On the film 44 in justified lines. 
The film 44 may be exposed in any desired 

manner, as by pulsing the light source 5 after 
the column and row galvanometers 9 and 2, 
respectively, have been moved to the proper 
positions to direct light to the selected character 
0 to be printed. For this purpose, a plurality 

of code marks 45 are formed on the strip 24, 
Which are adapted to be Scanned by a photo 
electric cell 46. Preferably, the code marks 45 
should be positioned slightly behind the last 
code marking for any character, so as to provide 
Sufficient time for the galvanometers to move 
to the required positions before exposing the film 
44. The signals from the photoelectric cell 46 
are amplified in a Suitable amplifier 47, the 
output of which is fed by a conduit 48 to a pulse 
generator 49 which produces a pulse each time 
One of the code marks 45 is scanned by the 
photoelectric cell 46. The output of the pulse 
generator 49 may be connected to energize a 
suitable light pulser 50 for pulsing the light 
Source 5. 

Alternatively, the exposure of the film 44 may 
be controlled by means of conventional light 
valves which may be Suitably disposed in the 
Optical System. Thus, a light valve 5 might 
be interposed between the lenses 6 and fl or 
a light valve 52 might be interposed between 
the mirror galvanometer 43 and the film 44. In 
either case, the light Valve Would be connected 
So as to be operated by the light pulser 50. 
In operation, assume that the character c is 

to be printed. As shown on the record strip 
24, this character is designated by three column 
code markS 22 and One row code mark 23. As 
these code marks are Scanned by the photo 
electric cells 28 and 35, respectively, stair-step 
voltages of the type indicated at 53 on the curve 
33 and 54 on the curve 39 (Fig. 3) appear at 
the output terminals of the amplifiers 34 and 
40, respectively. These voltages are impressed 
upon the column and row galvanometers 9 and 
2, respectively, which move to the proper po 
Sitions to focus the character c accurately on 
the film 44. Shortly after the last code mark 
22 for the character c has been scanned by the 
photocell 28, the printing code mark 45 is scan 
ned by the photocell 46. This pulses the light 
Source 5 and exposes the film 44 to the char 
acter C. Other characters are printed in es 
sentially the same manner. 

Ordinarily, the characters can be accurately po 
sitioned on the film 44 despite slight variations in 
the voltage or in the mechanical characteristics 
of the Several galvanometers employed in the sys 
tem. If a high degree of accuracy is desired, 
however, each of the characters 0 on the charac 
ter bearing member may be provided with hori 
Zontal and vertical positioning indicia, 55 and 56, 
respectively, as shown in Fig. 4. The indicia, 55 
and 56 may be, for example, transparent triangles 
having their apices directed downwardly and left 
Wardly, respectively. It will be understood that 
When the light Source 5 is on, and the galvanom 
eter mirrors 9 and 2 are positioned to direct 
light to a particular character 0, images of the 
character and the corresponding positioning in 
dicia, 55 and 56 will be reflected from the half 
silvered mirror 4. . . . . . . . 
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According to the invention, a suitable reflect 

ing screen 57 is interposed between the lens 42 
and the mirror galvanometer 43, having an aper 
ture 57 therein to permit the image of the char 
acter to pass therethrough to the galvanometer 
43. The rays corresponding to the indicia, 55 and 
56 are intercepted by the screen 57 and directed 
to an opaque member 60 having slits 58' and 59' 
therein. Inages of the indicia, 55 and 56 are thus 
formed in the plane of the slits 58 and 59, re 
Spectively, which images are adapted to be 
scanned by suitable photoelectric cells 58 and 59, 
respectively. 

Light passing through the slits 58' and 59' to 
the photocells 58 and 59 causes the latter to gen 
erate electric signals which are amplified in the 
amplifiers 6 and 62, respectively. The outputs 
of the amplifiers 6 f and 62 are fed back to the 
amplifiers 40 and 34, respectively, in such fashion 
as to generate voltages tending to cause the col 
umn and row galvanometers 9 and 2 f, respec 
tively, to move until the indicia, 55 and 56 are so 
positioned that the amount of light reaching the 
photocells 58 and 59 is midway between the mini 
mum and maximum amounts of light that may 
reach them. This is the condition shown in Fig. 
5. When this condition obtains, it will be under 
stood that the character to be printed Will be a,c- 
curately positioned for proper exposure on the 
film 44. 

In this embodiment, the light source 5 must be 
on all the time So that the positioning System can 
operate properly. Exposure of the film 44 to the 
character to be printed should preferably be ac 
complished by means of the light valve 52 which 
is interposed between the mirror galvanometer 43 
and the film 44. 

It will be apparent, from the foregoing, that the 
invention provides a novel photographic printing 
device which enables high printing speeds and 
a relatively high duty cycle to be attained with 
conventional components. Thus, With a light 
source 5 comprising a conventional printing 
lamp which has an exposure time of, say, 600 
microseconds, it can be shown that the char 
acter a can be printed with the apparatus at the 
rate of about 1,000 per second. On the other 
hand, the character T can be printed at the rate 
of about 250 per second. An average printing 
speed for the apparatus under these conditions, 
therefore, might be around 400 or 500 characters 
per second. These figures are based on the as 
sumption that the galvanometers employed have 
a uniform frequency response up to about 5,000 
cycles per second, and that the time of rise of 
the circuits interposed between the photoelectric 
cells and the mirror galvanometers is of the Order 
of 53 microseconds. 

It will be further understood that the Several 
embodiments described above by Way of illus 
tration are susceptible of numerous changes in 
form and detail. Within the Spirit of the inven 
tion. The amplifiers, pulse generators and coun 
ters employed may be of any conventional type 
suitable for the purpose. Also, the coordinate 
system in which the characters 0 are arranged 
on the character bearing member if need not be 
rectangular, as shown in Fig. 2, but may be of 
any suitable type. The specific embodiments de 
scribed and illustrated herein, therefore, are not 
to be regarded as limiting in any way the Scope 
of the following claim.S. . 

I claim: 
1. In a projection System, the combination of 

a member carrying a plurality of rows and col 
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6 
lumns of characters thereon backed by specular 
reflecting means, a source of light, means form 
ing an optical path between said light source and 
said character bearing member for directing light 
in one direction from said source to a selected 
character and for transmitting an image of said 
character in the opposite direction thereoVer, 
said path forming means including a pair of re 
flector members, and means for adjusting the positions of said reflector members with respect 
to said character bearing member to direct light 
from said source to a character to be projected. 

2. In a projection system, the combination of 
a member carrying a plurality of rows and col 
umns of characters thereon backed by Specular 
reflecting means, a source of light, means forming 
an optical path between said light source and 
said character bearing member for directing light 
from said source to a selected character and for 
transmitting an image of said selected character 
thereover in the opposite direction, Said path 
forming means including a pair of reflector men 
bers, means for adjusting the positions of Said 
reflector members with respect to said character 
bearing member to enable them to direct light 
from said source to a character to be illuminated 
by said source, an image receiving element, and 
reflector means in said optical path for directing 
said image of a selected character on said char 
acter bearing member to said image receiving ele 
ment. 

3. In a projection system, the combination of 
a member carrying a plurality of mutually per 
pendicular rows and columns of characters 
thereon, said characters being backed by specular 
reflecting means, a source of light, means form 
ing an optical path between said light Source and 
said character bearing member for directing light 
from said source to a selected character and for 
transmitting an image of Said selected character 
thereover in the opposite direction, said path 
forming means including a pair of reflector mem 
bers mounted for rotation about mutually per 
pendicular axes, code controlled means for ad 
justing the positions of said reflector members 
With respect to said character bearing member to 
direct light from Said source to a character to be 
illuminated by said source, an image receiving 
element, and reflector means in said optical path 
for directing said image of a selected character on 
said character bearing member to said image re 
ceiving element. p 

4. In a projection System, the combination of 
a member carrying a plurality of rows and col 
umns of characters thereon, said characters be 
ing backed by specular reflecting means, a source 
of light, means forming an optical path between 
said character bearing member and said light 
Source for directing light from said Source to a 
Selected character and for transmitting an image 
of said selected character thereover in the oppo 
site direction, said path forming means including 
a pair of reflecting members, a record strip bear 
ing row and column code indicia corresponding 
to characters to be projected and other code in 
dicia, means responsive to said row and column 
code indicia, for adjusting the positions of said 
reflecting members relatively to said character 
bearing member so as to enable them to direct 
light from said source to a selected character to 
be projected, means responsive to said other code 
indicia, for rendering Said light Source effective 
to illuminate Said selected character on Said 
character bearing member, and reflector means 
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in said optical path for directing said image of 
a selected character to image receiving means. 

5. In photoprinting apparatus, the combina 
tion of a member carrying a plurality of roWS 
and columns of characters thereon, said chair 
acters being backed by specular reflecting means, 
a photosensitive element, a source of light, means 
forming an optical path between said light Source 
and said character bearing member for directing 
light from said source to a selected character and 
for transmitting an image of said selected char 
acter thereover in the opposite direction, Said 
path forming means including a pair of reflecting 
members mounted for rotational adjustment 
about axes at an angle to each other, means for 
adjusting the positions of Said reflecting men 
bers relatively to said character bearing member 
so as to enable them to direct light to a selected 
character to be printed, and optical means in 
cluding reflector means in Said optical path for 
directing an image of a selected character to Said 
element. 

6. In photoprinting apparatus, the combination 
of a member carrying a plurality of rows and 
columns of characters thereon, Said characters 
being backed by Specular reflecting means, a 
photosensitive element, a source of light, means 
forming an optical path between Said light Source 
and said character bearing member for directing 
light from said source to a selected character and 
for transmitting an image of said selected char 
acter thereover in the opposite direction, said 
path forming means including a pair of reflect 
ing members mounted for rotation about mutual 
ly perpendicular axes, a record strip bearing row 
and column code indicia representing characters 
to be printed, means responsive to Said code in 
dicia, for adjusting the positions of said reflecting 
members relatively to said character bearing 
member so as to enable then to direct light fron 
said source to a character to be printed and op 
tical means including reflecting means in said 
optical path for directing said image of a selected 
character to said photosensitive element. 

7. In photoprinting apparatus, the combination 
of a member carrying a plurality of rows and 
columns of characters thereon, said characters 
being backed by specular reflecting means, a 
photosensitive element, a source of light, means 
forming an optical path between said light source 
and said character bearing linember for directing 
light from said Source to a Selected character and 
for transmitting an image of Said Selected chair 
acter thereover in the opposite direction, said 
path forming means including a pair of reflecting 
members mounted for rotation about mutually 
perpendicular axes, a record strip bearing row 
and column code indicia representing characters 
to be printed and printing code indicia, means 
responsive to said row and column code indicia 
for adjusting the positions of said reflecting mem 
bers relatively to said character bearing member 
So as to enable then to direct light from Said 
source to a character to be printed, optical means 
including reflecting means in said optical path 
for directing said image of a selected character to 
said photosensitive element, and means respon 
sive to said printing code indicia for rendering 
said light source effective to expose said element 
to Said image. 

8. In a projection system, the combination of 
a member carrying characters and character po 
sitioning indicia, thereon, a reflecting means, a 
record Strip bearing code indicia, thereon repre 
Senting characters to be projected, means respon 
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8 
sive to said code indicia for adjusting the posi 
tions of said reflecting means relatively to Said 
character bearing member to select a character 
to be projected, and electrical means embodying 
photosensitive means responsive to the character 
positioning indicia, corresponding to Said selected 
character for further adjusting the positions of 
said refleeting means to control the accuracy of 
positioning of the projection of Said Selected 
character, 

9. In a projection system, the combination of 
a member carrying characters and correspond 
ing character positioning indicia thereon, a 
photoelectric element, means forming an optical 
path between said character bearing member and 
said element, said path forming means including 
a pair of reflecting members mounted for rotation 
about mutually perpendicular axes, a record strip 
bearing row and column code indicia correspond 
ing to characters to be projected, means respon 
sive to said code indicia for adjusting the posi 
tions of said reflecting members relatively to Said 
character bearing member to select a character 
to be printed, reflecting means for directing to 
said photoelectric element an image of the posi 
tioning indicia corresponding to a selected char 
acter, and electrical feedback means including 
said photoelectric element responsive to said po 
sitioning indicia image for modifying the adjust 
ment of said reflecting members to render the 
selection of a character more accurate. 

10. In photoprinting apparatus, the combina 
tion of a member carrying a plurality of rows and 
columns of characters and corresponding char 
acter positioning indicia thereon, said characters 
and character positioning indicia, being backed by 
specular reflecting means, a photosensitive eie 
ment, an image receiving element, a source of 
light, means forming an optical path between 
said light source and said character bearing 
member for directing light from said Source to 
a selected character and for transmitting an 
image of Said selected character thereover in the 
opposite direction, Said path forming means in 
cluding reflecting means rotatable about mutually 
perpendicular axes, a record strip bearing row 
and column code indicia, thereon representing 
characters to be printed, means responsive to said 
l'OW and column indicia for adjusting the posi 
tions of said reflecting means relatively to said 
character bearing member so as to enable them 
to direct light from said source to a character to 
be printed, optical means including second re 
flecting means in said optical path for directing 
an inlage of a Selected character to said image 
receiving element and an image of the corre 
Sponding positioning indicia to said photosensi 
tive element, and electrical feedback means in 
cluding said photoSensitive element responsive to 
said positioning indicia, image for modifying the 
Operation of Said adjusting Inleans to render the 
Selection of a character more accurate. 

11. In photoprinting apparatus, the combina 
tion of a member. carrying a plurality of rows 
and Columns of characters and corresponding 
character positioning indicia, thereon, said char 
acters and character positioning indicia being 
backed by specular reflecting means, a photo 
Sensitive element, an image receiving element, a 
Source of light, imeans forming an optical path 
between said light source and said character bear 
ing member for directing light from said source 
to a selected character and for transmitting an 
image of Said selected character thereover in the 
opposite direction, Said path forming means in 
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cluding a pair of reflecting members rotatable 
about mutually perpendicular axes, a record strip 
bearing printing code indicia and row and column 
code indicia, thereon representing characters to 
be printed, means responsive to said row and col 
umn indicia for adjusting the positions of Said 
reflecting members relatively to said character 
bearing member so as to enable them to direct 
light from said source to a character to be printed, 
optical means including reflecting means in Said 
optical path for directing an image of a Selected 
character to said image receiving element and an 
image of the corresponding positioning indicia, to 
said photosensitive element, electrical feedback 
means including said photosensitive element re 
sponsive to said positioning indicia image for 
modifying the operation of Said adjusting means 
to render the selection of a character more a C 
curate and means responsive to said printing code 
indicia for rendering said light source effective 
to expose said photosensitive element to Said Se 
lected character image. 

12. In a projection system, the combination of 
a member carrying a plurality of characters 
thereon, a beam of radiant energy, first optical 
means forming a path for said beam between its 
source and said member, said path including first 
reflecting means, means for positioning said first 
reflecting means relatively to said member to Se 
lect a character on said member to be projected, 
second reflecting means in back of said characters 
for reflecting an image of each selected character 
as formed by said beam and member in reverse 
direction along said path, and second optical 
means including third reflector means interposed 
in said path between said source and the first re 
flecting means for directing an image of each 
selected character to an image-receiving point. 

13. In a projection system, the combination of 
a member carrying a plurality of characters 
thereon, a beam source, first optical means form 
ing a beam path between said source and said 
member, said path including first reflecting means 
mounted for movement about mutually perpen 
dicular axes, motive means for adjusting the an 
gular positions of said reflecting means relatively 
to said member to direct said beam to a selected 
character on said member to form an image 
thereof, second reflecting means in back of said 
characters for reflecting each character image in 
reverse direction along said beam path, and sec 
Ond optical means including third reflector means 
interposed in said path between said source and 
first reflector means for directing the images of 
the Successively Selected characters to an image receiving point. 

14. In a projection system as set forth in claim 
13 including means forming character positioning 
indicia on said character-carrying member ad 
jacent each character thereon and adapted to 
form indicia images concurrently with the forma 
tion of each selected character image, photoelec 
tric means, and electrical feedback means includ 
ing said photoelectric means responsive to said 
character positioning indicia images for modify 
ing the operation of said motive means to render 
Selection of characters more accurate. 

15. In a photo-printing apparatus, the combi 
nation of a member carrying a plurality of char 
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10 
acters thereon, a light source, means forming an 
optical path between said light source and Said 
character-bearing member for directing light 
from said source to a selected character and for 
transmitting an image of said selected character 
in the reverse direction thereover, said path in 
cluding a first reflecting means mounted for ad 
justing movement relatively to said member to 
select a character to be projected, second reflect 
ing means in back of said characters for reflecting 
images of selected characters as formed by said 
light in reverse direction along said optical path, 
optical means including third reflector means 
interposed in said path between said light source 
and said reflecting means for directing Succes 
sively formed character images out of said optical 
path, photo-sensitive means to which images 
from said third reflecting means are directed, and 
motive means for adjusting the position of Said 
first reflector means. 

16. In photo-printing apparatus as set forth in 
claim 15 including means forming character po 
sitioning indicia on said character-carrying 
member adjacent each character thereon and 
adapted to form positioning indicia images con 
currently with the formation of each selected 
character image and electrical feedback means 
including said photosensitive means responsive to 
said character positioning indicia, images for mod 
ifying the operation of said motive means to ren 
der selection of characters more accurate. 

17. In photo-printing apparatus as set forth in 
claim 15 wherein said third reflecting means 
comprises a partially silvered mirror for passing 
at least a portion of the light from said light 
source to said character-carrying member and 
for reflecting at least a portion of the light form 
ing an image of a selected character returning 
from said character member in reverse direction 
along said light path. 

18. In a projection system as set forth in claim 
12, said member carrying a plurality of charac 
ters and said second reflecting means comprising 
a plurality of surfaces contained in angularly 
spaced planes, said planes being angularly ar 
ranged to reflect the character images formed 
thereon to a common position in said beam path. 
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