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12 Claims.

The present invention relates to a photoelectric
controlling device of the type in which charac-
ters are explored, and a controller is operated
when the identity of an explored character is
established by comparison with a negative there-
of. A conventional apparatus of this type con-
tains a photoelectric unit adapted to control a
switch of an operating circuit when the light
impinging on the photosensitive surface of the
unit is a minimum. Such minimum occurs when
a light beam containing the image of a character
and another beam containing a negative image of
& character coincide. In order to obtain such

coincidence, a set of negatives to be compared

with the character to be explored is movable
relative to a light-source. This type of well-
known device has the drawback that the station-
ery light beam carrying the negative image con-
stantly changes not only in its intensity but also
in its shape, and that owing to the movement of

- the negatives there is practically only an in-

finitestimal time of true coincidence frequently
insufficient for a reaction of the photosensitive
unit,.

An object of the Invention is to avold said
drawback and to maintain the coincidence of the
image of a comparison character and of a char-
acter to be explored for a definite length of time.

A further object is to obtain Images of strong
light intensity with the aid of a relatively weak
Hght source.

Another object of the invention is to provide
an apparatus of substantially symmetric strue-
ture which is simple in its arrangement.

The invention consists in means for creating a
movable light beam in connection with station-
ary comparison characters and an optical system
whereby an image may be produced which is sta~
tionary for a definite time.

The invention further consists in stationary
comparison characters of equal shape but larger
size than the corresponding characters to be ex-
plored, in combination with means for reducing
the size of the images of the comparison charac-
ters to that of the characters to be explored.

The invention also comprises means for cast-
iIng the image of a comparison character upon a

- character to be explored while the image of a

preceding character still prevails so that the
times of the presence of the Images overlap each
other.

The invention consists also in means for cast-
Ing a light beam through g, stationary comparison
character, and for reflecting its image upon the

(CL 235—861.11)

character to he explored, and further on upon

. the sensitive surface of the photosensitive unit.

The invention further consists in mirrors hav-
ing reflecting surfaces in the shape of comparison
characters and in an optical system for castinga §

.movable beam upon such mirrors, and for super-
* imposing the images of said mirrors by the aid of

sald beam upon a character to be explored.

Further details and objects of the invention
may be apparent from the description herein- 10
after, and the appended drawings illustrating
embodiments of the invention by way of example.

In the drawings,

Fig. 1 is a longitudinal section of an embodi-
ment of the invention; 15
Figs. 2 and 3 are sections along lines 2—2 and

3—3 respectively, of Fig. 1;

Fig. 4 is a deveJopment of a cylinder carrying
the comparison characters;

Pigs. 5 and 6 show two different modifications 20
of a portion of the embodiment of Fig. 1;

Fig. 7 is a longitudinal section of another em-
bodiment of the invention in its preferred form;

Figs. 8 and 9 are an elevation and a sectional
view of a part of the embodiment of Fig. 7;

Figs. 10 and 11 are modifications of Figs. 8 and
9; and

Fig. 12 is a circuit diagram.

Referring now to Figs. 1 tc 4, the apparatus
comprising the photoelectric controller is denoted 3¢
by I. In operative relation thereto, & carrier 2 of
suitable design is arranged which is diagram-
matically shown like a typewriter eylinder 3 with
8 sheet of paper 4 having characters 5 thereon.
No means have been shown for bringing a par- 35
ticular area of the carrier with a character there-
in into operative position relative to controller 1,

25

~ because such means are well-known in the art

and do not form part of the present invention,

The photoelectric controller comprises & photo- 44
sensitive unit 6 such as 2 photoelectric cell with

accessorial parts available as 2 unit on the mar-

ket and described e. g. in the catalogue CR7505

of the General Electric Company on Photo-

Electric Relays, and furthermore, a light source 45
1, a set of comparison characters, means for di-
recting light rays from said source T so as to im-
pinge on an ares of the carrier 2 of the charac-
ters to be explored, and switching means 8 for
the control of a plurality of circuits. Said car-
rier 2 is so positioned that said area can reflect
the light rays toward the unit §. Such reflec-
tion from the carrier will be either regular or
irregular, depending on the optical smoothness or
roughness of the carrier surface. This difference, gg
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however, is immaterial since the unit 6 does not
cistinguish in its sensitiveness between direct and
seattered light. In the jllustrated embodiment,
the mentioned parts are housed in a casing hav-
ing a substantially cylindric portion 9, a co-axial
top portion 10 in the shape of a truncated cone,
and a partition 11. Within the casing, two cen-
tral chambers 12 and 13 are provided, in which
unit 6, and the light source 1 are respectively
mounted. A parabolic reflector 15 and a col-
lector lens 16 are provided so as to guide a light
beam downward in the direction of the apparatus
axis 20. The set of comparison characters is
housed in the casing portion 8, and may be made
in various ways, for instance, as shown in Fig. 1.
n this figure, 2 hollow cylinder 14 is attached to
the lower side of partition |1, coaxial with axis 20,
and is provided with at least as manpy apertures
as there are characters to be explored. A film
ring 171’ covers the apertures i1. In front of the
latter, film portions 17’ (see Fig. 4) in the shapes
of the various comparison characters are pervious
to light. 'The remainder of the film is impervious
to light. The comparison characters {1’ corre-
spond in shape to the characters 5 respectively,
but are larger in size than the latter,for reasons
to be explained hereinafter. The cylinder (4
may be removably secured to partition 11 for in-
stance, by means of screws 18, so that another
cylinder may be appplied if the same apparatus
is to be used in connection with a different set
of characters.

Means are provided to render the light beam
movable so that the beam may pass through the
comparison characters one after the other, and
travel on via the character to be explored towards
the photosensitive unit 6. Such means may
consist of an inclined plane mirror 19 rotatable
about the axis 26 of the light beam of lamp 1.
For this purpose 2 disc 21 is provided on a shaft
29 of an electric motor 23, the latter being se-
cured to the removable bottom wall 24 of the
casing portion 8. Mirror 19 is mounted on the
dize 21 and so inclined that a beam of light
emitted by lamp T and impinging on the mirror
is reflected to rotate together with the mirror
and to pass through the apertures 17 and com-
parison characters 17’’ one after the other. Be-
tween disc 21 and bottom wall 24 a multiple
switeh is arranged which comprises a set of sta-
tionary contacting elements 25 on a circle about
axis 20, and a contact arm 26 secured to shaft 22
so.as to rotate in synchronism with mirror 19.
The contacting elements 25 and arm 26 are so
arranged in relation to the comparison charac-
ters 17’7 and mirror {9, that arm 26 contacts a
certain element 25 when the light beam reflected
by mirror (9 passes through a corresponding ap-
erture 17. In other words, each of the compari-
son characters is coordinated to one of the sta-
tionary elements, and as each of the elements is
part of an individual actuating circuit 271 (see
Fig. 12) of a set of circuits, the comparison char-
acters are also coordinated to said circuits re-
spectively.

A set of stationary inclined mirrors 28 is
mounted on bottom wall 24 opposite to the com-
parison characters 17”’. There are as many mir-
rors 28 as there are characters, and their in-
clination is such that all rays passing through
characters 171’’ are so reflected by mirrors 28 as
to converge to a definite point on axis 20. The
carrier 2 of the characters 5 is So located that
said point lies in the center of the area contain-
ing a character which is in the position for being

light rays, and motor 23 rotates.

2,211,320

explored. In the upper portion 10 of the casing,
o set of lenses 28 may be arranged to produce real
images of the comparison characters. With re-
gard to the lenses 29 diagrammatically shown in
the Bgures it is immaterial whether a single lens
or a combination of lenses is used for each indi-
vidual of the set, in other words whether lenses
are selected which produce a real upright or a
real inverted image, because the type of the lenses
and the shape of the comparison characters can
be easily adapted to each other so as to produce
images which cover the corresponding characters.
This is particularly easy in the case of the fiim
strip {1’ which may be applied either in the man-
ner indicated or turned upside down and inside
out whereby upright characters will be inverted.
The lenses 29 are so located in relation to mirrors
28 as to reduce the cross-sections of the beams
reflected by mirrors 28 to the size of the charac-
ters 5. Such reduction is unnecessary if the
characters 17"’ of cylinder 14 have the same size
as the corresponding characters 5. However, it
is advisable to use comparison characters of a
size larger than that of the characters to be ex-
plored, because in that case a relatively weak
lamp 1 is sufficient to produce the necessary light
intensity of the reflected béams. -Lenses 29 may
be fastened in a mount 30 attached to chamber
12. A collector lenses 32 is mounted in a tubu-
lar extension 31 to project the light beam imping-
ing upon and reflected by the area of the pertain-
ing character § to the photosensitive unit 6. In
nrder to permit the passage of the reflected beam,
apertures of suitable size are provided in the top
of the casing at 33 and in the partition 1 and 34.

The electric connections of the apparatus are
shown in Fig. 12. The photosensitive unit 6, the
light source 7 and the motor 23 are connected to
an electric source + via a main switch 85. An-
other electric source 36 is connected to unit 6 by
wire 31 and to the contact arm 26 by wire 38 and
ring 38’. The actuating circuits 27 start at the
contact elements 25 and have 2 common return
lead 38 for the current back to the unit 6. The
actuating circuits may serve to provide external
apparatus with current, so as to cause predeter-
mined functions in such external apparatus un-
der the control of the photosensitive unit and of
a character to be explored. Individual means
operative by current in the external apparatus
are diagrammatically indicated by inductances
46 in Fig. 12. .

The described apparatus operates in the fol-
lowing manner: First, the character carrier 2 is
so adjusted that the character to be explored is
in the operative position, that is to say, that its
center lies substantially on axis 20 in the poinf
{0 which the light rays from the mirrors 28 con-
verge. When switch 35 is in its closed position,
the photoelectric umit is excited, lamp 71 emits
Driven by mo-
tor 23, the mirror 9 and contact arm 26 rotate
also, and the beam of light projected by lamp 1

with refiector 5 and lens 16, and reflected by’

mirror 19 travels along a circle on the inner wall
of cylinder 4. Wherever the beam finds an ap-
erture i. e. a comparison character 171’’, it passes
on to the corresponding mirror 28 and through
the coordinate lens 29 and is superimposed on
the characters 5 which happens to be in the
operative position, for instance, the character “3”
in Fig. 1. From there, the beam is reflected upon
the unit 6 through lens 32. Since the characters
§ are dark on a light background, and the beam
passing through the comparison characters fur-
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nishes light images, a minimum of Ught will be
reflected upon the photosensitive unit when the
beam cross-section corresponds in shape and size
to that of the character to be explored. This
will be the case in the example of Pig. 1 when the
light beam passes through the comparison char-
acter representing the character “3”, In the cor-
responding position of mirror 18, contact arm 26
contacts the coordinate element 28, Owing to
the prevailing minimum of lght impinging on
the unit 6, the latter responds causing the pas-
sage of current which flows from electric source
36 through wire 38, ring 38’, arm 26, correspond-
ing circuit 27, return lead 38, unit 8, and wire 37
back to the source 38, thereby actuating the ex-
ternal device Indicated by inductance #0 in
Fig. 12, -

It is a particular feature of the apparatus ac-
cording to the invention, that the image of a
comparison character projected upon the charac-
ter to be explored remains stationary as long
as any light reflected by mirror 19 passes through
the corresponding comparison character during
the rotation of the mirror 19. This stationari-
ness is certainly not to be understood as mean-
ing that the entire character to be explored is
covered at once by the entire image of the cor-
responding comparison  character. But, when-
ever even only a portion of the image is cast upon
the character to be explored, such image portion
will always cover the corresponding portion of
the character. In other words, the position of
the image relatively to that of the character re-
mains constant. This phenomenon is due to the
fact that in the optical system plane mirrors 19
and 28 are used, and that film 11’ as well as mir-
rors 28 remain stationary with respect to the
character carrier. While the Image thus is sta-
tionary, its light intensity increases from zero to
8 maximum and, then, decreases again to zero
owing to the decreasing and increasing inclina-
tion of the light beam relative to the plane of
the comparison character. However, the appa-
ratus cannot operate properly unless there is
light constantly impinging upon the photosensi-
tive unit except when the light beam passes
through the comparison character corresponding
to the character to be explored: For this reason
the mirror 19 and the beam reflected by said
mirror are so dimensioned with respect to their
width that light passes through at least portions
of two neighboring comparison characters when
the beam center is directed towards the middie
between said two neighboring characters, that,
however, light passes only through one compari-
son character when the beam center is directed
towards the middle of said comparison character.,
In consequence thereof, the image of one com-
parison character will progressively appear on the
character to be explored and its light intensity
will increase, while the image of the preceding

comparison character is still present though

fading.

When the light intensity of the comparison
character reaches its maximum and, according
to the width of the beam, shortly before such
maXximum occurs, the image of the preceding
character will have entirely disappeared. When
the reflected beam continues to rotate the in-
tensity of the image of the comparison character
will decrease while the image of the subsequent
comparison character will progressively appear.
Thus, it will be found, that, according to the
width of the reflected light beam, two part images
of different comparison characters may be si-

multaneously created. Even if, in that event, the
two part images would combine 50 as to form an
image having the shape of one of the characters
to be explored, such occurrence would not inter-
fere with the correct operation of the apparatus.
It is clear that such combination could oceur only
when the beam center is directed to a point inter-
mediate two neighbored comparison characters.
If this is the case, the switch arm 26 of Fig, 12
is also in a position between two contacts 28.
Hence, even if under such circumstances the
photosensitive unit reacts to permit the passage
of current, no current will flow through one of
the circuits 21.

However, it will be understood, that the par-
ticular type and shape of characters shown in
the drawings are selected only by way of example.
As far as the device according to the present in-
vention is concerned, the characters as such have
no specific meaning. Each character to be ex-
plored serves, in a sense, to express 8 command to
the apparatus to energize a co-ordinate cirecuit 21,
Thus, the characters may be chosen from among

‘the conventional forms of letters or figures, or

they may be of any fanciful design. Hence,
it is easy to avold the possibility of a combina-
tion of the images of parts of two characters into
the image of a.third character belonging to the
group of those to be explored. Furthermore,
even if there are In a group two characters, parts
of which may form an undesired combination
any disturbance can be prevented by so arranging
the sequence of the characters, e. g. on the film
of Fig. 4, that the two characters under consid-
eration are separated by another one, For fn-
stance, if the characters of Pig. 4 are used and if
it is assumed that a combination of part of the
“8” with part of the “9” may form an image sim-
ilar to the “2” then, any other character of the
group, e. g. the “1” or the “1” or the circle may be
removed from its illustrated position and ar-
ranged between the “8” and “9”. 'This can be
done, because the particular sequence. of the
characters is obviously immaterial with regard
to the operation of the device. It is only neces-
sary that the sequence of the circuits 27 in rela~
tion to switch arm 26 is the same as that of the
respectively co-ordinate comparison characters
In relation to the rotating beam.

Particular optical phenomens are caused by
the rotating beam, owing to the fact that the
characters to be explored have a definite upright
position, and that the comparison characters are
stationarily arranged about the axis of the beam
rotation. If all comparison characters are so ar-
ranged as to have equal upright positions, their
images on the character to be explored will ap-
pear in a position turned with respect to the
character notwithstanding a coincidence of the
centers of the images and of the character to
be explored.  In order to obtain complete coin~
cidence, only one comparison character may be
so arranged that it is in an upright position on
cylinder 14 and that its image appears also up-
right on the character to be explored. All other
comparison characters must be S0 turned that
their center lines which shall appear in their
images in upright position are inclined on film 11’
at the cylinder 14. The correct inclination is de-
fined by the fact that each comparison character
must be turned in relation to the position of the
neighboring one about an axis perpendicular to
the axis of rotation, at an angle equal to that
traversed by ithe beam upon its rotation from one
comparison character to the other one. This is
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exemplified by the development of the film ring
{1’ as shown in Fig. 4. In this figure the ring {7’
carries twelve comparison characters §1°’, viz. the
numerals “1” to “0”, an asterisk and a circle. The
numeral “1” is in upright position and will thus
appear oa the character to be explored provided
the cylinder 14 with film ring 17’ is secured to
partition {1 in the correct position relative to the
upright = direction of said character. As the
twelve comparison characters are arranged on
cylinder 14 at equal distances from each other,
the numeral “2” is turned 360°: 12=30° relative-
ly to the numeral “1”; numeral “3” is turned 30°
relatively to the “2”; ete.

If the apparatus is arranged for twelve dif-
ferent comparison characters as in the embodi-
ment of Figs. 1 to 4, any number of characters
up. to twelve can be explored with its aid pro-
vided the shapes of the comparison characters

. correspond to those of the characters to be ex-

plored. In other characters are to be explored,
it is only necessary to substitute a cylinder with

- suitable comparison characters for cylinder {4.

30,

45

50.

§5.

- 60

o5

70.
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‘rotating member.

This may be accomplished by removing the bot-
tom plate 24 with the parts connected thereto,
whereupon cylinder {4 may be easily exchanged.
If more than twelve characters are to be ex-
plored, the sets of mirrors 28, lenses 29, contact
elements 25 and comparison characters (1"’ of
cylinder 14 must have at least the same number
of elements as there are characters to be ex-
plored. In order to adjust the time required for
one rotation of the light beam, to the number
of comparison characters applied, so that each
image prevails sufficiently long to cause the pho-
tosensitive unit to respond, means may be pro-
vided for altering the speed of the drive of the
Such means are indicated by
an adjustable resistance 41 in Fig. 12, for ad-
justing the speed of motor 23. :

Figs. 5 and 6 illustrate two modifications of the
apparatus according to the invention as described
hereinbefore. In the modification of Fig. 5, one
rotatable mirror 128 is substituted for the set of
stationary mirrors 28 in Fig. 1, and is so ar-
ranged that the beam reflected by mirror (9 is
directed upon the mirror 128 which rotates
synchronously with mirror {9. For this pur-
pose the disc {21 on which mirror 19 is mounted
has a larger diameter than disc 21 of Fig. 1, and
also -carries mirror #28 outside of cylinder 4.
In all other respects the devices of Figs. 1 and &
are alike. Since, upon rotation of disc 12f mir-
ror 128 takes the position of the individual mir-
rors 28 of Fig. 1 one after the other, the device
operates in the same manner as the embodiment
described first, and the images of the comparison
characters will appear and fade on the char-

‘acter to be explored in a manner similar to that

described with respect to Fig. 1, provided the
dimensions of mirror 128 are suitably selected.
The embodiment of Fig. 5 offers the advantage

‘that only one mirror 128 is required for any

number of characters.

In the modification of Fig. 6, the light source
for creating the rotating beam is a lamp 207 at-
tached to the lower surface of the partition 211,
and arranged within a cylinder 214 carrying the
comparison characters. A cylindric screen 213
with only one aperture 216 incloses cylinder 214.
The light of the lamp passes through all com-
parison character of cylinder 214 and is cast
upon the inside of the screen 218. Only when
the lamp, one of the comparison. characters and
the aperture 218 are in line, a beam impinges

2,211,320

upon mirror 228 and is reflected in the manner
described. The rotation of the disc 22! brings
the aperture 216 in registry with one comparison
character after the other.

Fig. 7 illustrates the preferred form of an ap-
paratus according to my invention. The ar-
rangement of the character carrier 2, photo-
senstive unit 6, lamp 1, mirror (8, lenses 29,
switching device- 8, motor 23, and the housing
with parts 8 end 10, partition (i and bottom
plate 24 are the same as in Fig. 1. However,
cylinder 14 of Fig. 1 is lacking, and the sta-
tionary inclined mirrors 328 are so designed as to
form the comparison characters whose images
are to be cast upon the character to be explored.
The mirrors 328 may be made in various ways.
For instance, they may consist each of a highly
polished metal plate 329 in the shape of one
of the comparison characters, with a standard
330 as shown in Figs. 8 and 9. The standards
may be secured to ring 831 of U-shaped cross-
section, and the latter may be mounted on the
bottom plate 24. In the modification of Figs. 10
and 11, an inclined plane mirror 332 is covered
by a stencil sheet 333. The material of the
sheet is light-absorbing, while light will be re-
flected by the mirror surface corresponding to
the character 334 of the stencil sheet 333. In or-

der to change the comparison characters of the’

apparatus of Fig. 7, either individual characters
may be removed by loosening screws 335, or ring
331 with the entire set of characters 328 may
be taken off the bottom plate 24 after screws
336 are removed. The switching elements 25 and
the lenses 29 are coordinate to the comparison
characters 328 in the same manner as they are
coordinate to the characters 17’ in Fig. 1.

The operation of the apparatus of Fig. 7 is
similar to that of Fig. 1. When lamp 7 is burn-
ing and mirror 19 rotating, a light beam reflected
by said mirror successively passes the reflecting
comparison characters 328. Each character re-
flects in its turn a beam having the cross-section
of the pertaining character, through the coordi-
nate lens 2% upon the area of carrier 2 which
contains the character to be explored in opera-
tive position. The images appearing on said
areg are in the same upright position as char-
acter 5, since the comparison characters are cor-
rectly turned relative to each other as clearly
shown in Fig. 7, and as explained hereinbefore
with relation to Fig. 4. Owing to the fact that
the cross-section of the beam is sufficiently large
to cover at least portions of two neighboring
characters when the beam center is directed to-
wards the middle therebetween, the image of a
comparison character will appear superimposed
upon the character § while the 1mage of the
preceding comparison character is still in the
state of fading. Furthermore, an image of an
entire comparison character remains on char-
acter 5 as long as the rotating beam impinges
upon the whole surface of the pertaining com-
parsion character. The light cast upon said area
of character carrier 2 increases to a maximum
which holds on for a certain length of time.
Thereafter the light decreases. Light will be re-
flected by said area upon the photosensitive unit
except when the image of the comparison char-
acters 328 corresponds to and coincides with the
character to be explored. In that instance the
unit 6 will respond and cause an electric circuit
to pass the switch element 25 coordinate to the
pertaining comparison character to operate the
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While I have'described, in the embodiments of
‘my invention the use of a reflecting character
carrler 'with non-reflecting characters to be ex-
plored, in connection with comparison characters
producing light images, the devices according to
my invention are operative with equal result if
the characters to be explored are light, i. e. re-
flecting, on a non-reflecting carrier in connection
with comparison characters furnishing dark im-
ages on & light background. I consider such re-
verse as an equivalent of the described embodi-
ments, and desire that the appended claims are
understood to include such reverse.
changes may be made in the construction and
arrangement of the described embodiments with-
out departing from the scope and the spirit of
the invention.

I claim: )

1. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on a character carrler, the combination of
& light source, means for moving a light beam of
sald source about a predetermined point, a plu-
rality of stationary means for giving the beam

2 successively cross-sections corresponding to the

60

65

70
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various characters to be explored, said means
being arranged in the path of said moving beam
and at an angle thereto so as to be impinged
upen by said beam one after the other, means
for directing the beam from sald last mentioned
means upon an area of said character carrier, and
means for directing light reflected from said area
upon said photosensitive unit so as to enable the
same to respond when the cross-section of said
beam corresponds to a character in said area.

2. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring characters
on a character carrier, the combination of & light
source, means for rotating a light beam originat-
ing from said source about an axis and in a pre-
determined plane, a plurality of stationary means
for giving the beam successively cross-sections
corresponding to the various characters to be ex-
plored, said means being arranged around said
axls in the path of the rotating beam so as to be
successively impinged upon by said beam, means
for directing the beam from said last mentioned
means upon an area of sald character carrier,
and means for directing light reflected from said
area upon said photosensitive unit so as to enable
the same to respond when the cross-section of
sald beam corresponds to a character in said
area.

3. In a photoelectric controlling device, “in-~
cluding a photosensitive unit, for exploring char-
acters on a character carrier, the combination of
a light source, means for moving a light beam
originating from said light source in 8 predeter-
mined plane, a set of stationary comparison char-
acters in the path of said light beam, said com-
parison characters respectively corresponding in
shape to the characters to be explored, and being
pervious to light and so arranged ss to be passed
by said moving beam one after the other, and an
optical system for reflecting said beam after it
has passed through any one of said comparison
characters, upon the area of said character car-
rier opposite said photosensitive unit, so as to
enable the same to respond when the cross-sec-
tion of said beam corresponds to a character in
said ares.

4. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on & character carrier, the combination of a
light source, means for moving a light beam

Other -

originating from said light source in & predeter-
mined plane, and a set of stationary mirrors in the
path of said light beam, said mirrors having re-
flecting surfaces in the shape of comparison char-
acters respectively corresponding to the charac-
ters to be explored, and being so arranged as to be
passed by said moving beam one after the other,
said mirrors being so Inclined as to reflect sald
beam upon the ares of sald character carrier op-
posite said photosensitive unit, so as to enable the
same to respond when the cross-sectlon of said
beam corresponds to a character In said area.

5. In g photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on a character carrier, the combination of a
light source, means for rotating ‘g light beam
originating from said- light source about an axis
and in g predetermined plane, a stationary.hol-
low cylinder arranged co-axially with sald axis of
rotation, said cylinder comprising & set of com-
parison characters pervious to light and arranged
in the path of said beam 50 as to be successively
impinged upon by said rotating beam, and an op-
tical system for reflecting sald beam after it has
pass:d tlirough any one of said comparison char-
acters, upon the ares of said character carrier
obposite said photo-sensitive unit, so as to enable
the same to respond when the cross-section of
sald beam corresponds to g character in said area.

6. In a photoelectric controlling device, includ-
Ing a photosensitive unit, for exploring charac-
ters on a character carrier, the combination of
a light source, means for moving a light beam
originating from said light source in a predeter-
mined plane, a set of stationary comparison char-
acters for giving the beam successively cross-sec-
tions corresponding to the various characters to
be explored, said comparison characters being ar-
ranged in the path of said light beam, and being
larger in size than but corresponding in form to
the respective characters to be explored, and be-
ing so arranged as to be passed by saild moving
beam one after the other, and an optical system
for directing said beam from sald comparison
characters upon the ares of said character car-
rier opposite said unit, said optical system includ-
Ing means for reducing the cross-sections of said
beam at said carrier to the size of the characters
to be explored, whereby said photosensitive unit
will be enabled to respond when the cross-section
of said beam corresponds to g character in said
area.

7. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on a character carrier, the combination of g
light source, means for rotating a light beam
originating from said light source about an axis
and in a predetermined plane, a set of stationary
comparison characters in the path of said light
beam, said comparison characters respectively
corresponding in shape to the characters to be
explored and being pervious to light and so ar-
ranged about said axis as to be passed by sald
beam one after the other, and an optical system
comprising a mirror rotatable in synchronism with
said beam about said axis of rotation, said mirror
being arranged in the path of the beam behind
said comparison character. , and being so inclined
as to direct said beam permanently on the area of
said character carrier opposite sald photosensitive
unit, so0 as to enable the same to respond when
the cross-section of said beam corresponds to 2
character in said area. .

8. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
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ters on a character carrier, the combination of a
light source, means for casting successively light
beams originating from said light source from
various points of a first closed curve towards the
area of sald carrier opposite said unit, so that sald
beams define & cone having its apex approximately
in the center of said ares, a plurality of stationary
comparison characters arranged on a second
closed curve concentric with saild first closed
curve and in the paths of the light beams respec-
tively so as to give each beam a cross-section re-
spectively corresponding to one of the various
characters to be explored, each comparison char-
acter being turned in relation to the position of
the neighboring one about the axis of the per-
taining beam at an angle equal to the angle which
corresponds to the arc of said second closed curve
between the two neighboring comparison char-
acters, whereby the images of all comparison
characters will consecutively appear on said area
in the same upright position, and means whereby
light reflected from said area is directed upon
said photosensitive unit, so as to enable the same
to respond when the beam with & cross-section
corresponding to a character in said area im-
pinges upon the latter.

9. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on a character carrier, the combination of a
light source, means for rotating a light beam
originating from said source about a center in a
predetermined plane, a plurality of stationary in-
clined refiecting surfaces in the shape of com-
parison characters respectively corresponding to
the characters to be explored, said comparison
characters being arranged on radii in relation to
sald center so as to be successively passed by said
rotating beam and to deflect the latter to the
area of sald carrier opposite said unit, each com-
parison character being turned in relation to the
position of the neighboring one about the respec-
tive radius at an angle equal to the angle en-
closed by the two radii on which the two neigh-
boring comparison characters are located, where~
by the images of all comparison characters will
appear on said area in the same upright position,
and means whereby light reflected from said area
is directed upon said photo-sensitive unit so as to
ensble the same to respond when the beam im-
pinges upon that comparison character which
corresponds to a character in said area.

10. In a photoelectric controlling device, includ-
ing a photosensitive unit, for exploring charac-
ters on & character carrier, the combination of a
light source adapted to produce a light beam hav-
ing a predetermined axis, a first inclined mirror in
the path of said beam, means for rotating said
mirror about said beam axis, a set of stationary
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comparison characters in the path of the beam
reflected by sald mirror, said comparison char-
acters relatively corresponding in shape to che
characters to be explored and being pervious to
light and arrenged about said axis so as to he
passed by sald rotating beam one after the other,
and a second inclined mirror in the path of said
rotating beam at a greater distance from sald
axis than said set of comparison characters, said
second mirror being rotatable together with said
first mentioned mirror and being so inclined as
to reflect the beam which has passed through a
comparison character consecutively upon the area
of said character carrier opposite said unit, so
as to enable the same to respond when the cross-
section of sald beam corresponds to & character
in said area.

11. In a photoelectric controlling device, in-
cluding a photosensitive unit, for exploring char-
acters on a character carrier, the combination of
a light source emitting a beam of light, a rotatable
inclined mirror in the path of sald beam, a set
of stationary comparison characters in the path
of said beam reflected by said- mirror, and an
optical system for projecting the images of said
comparison characters with the aid of said beam
towards a predetermined point which is opposite
to the sensitive surface of said unit, said photo-
sensitive unit, said light source, said mirror, said
set of comparison characters and said optical
system having a common axis on which said
point is located, whereby the entire device is in
operative position with respect to a character to
be explored when the center of the latter co-in-
cides with said predetermined point.

12, In a photoelectric controlling device for
controlling a plurality of circuits in accordance
with characters on a character carrier, the com-
bination of a photosensitive unit, a light source,
a set of comparison characters, an optical system
for projecting the images of said comparison
characters towards a character to be explored
and positioned opposite the sensitive surface of
said unit, a set of connections for said circuits
respectively co-ordinate to said comparison char-
acters; said unit, said comparison characters, said
optical system and said circuit connections being
arranged stationary with respect to each other,
and movable means for consecutively directing a
beam from said source upon said comparison
characters and for connecting said unit to said
circuit connections consecutively and synchro-
nously with the movement of said beam whereby
a circult will be energized owing to the unif re-
sponding when the beam strikes a comparison
character corresponding to the character to be
explored. .
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