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1

This invention relates to systems of telegraphic
transmission in which optical pick-up of the sig-
nals is used, and relates in particular to such
systems employing carrier currents.

The present application is a division of appli-
cation Seria] No. 511,088, filed November 20, 1543,

The present application discloses subject mat-
ter claimed in my co-pending applications 8. N.
498,903, filed July 31, 1943, and S. N. 497,347,
filed August 4, 1943,

Among the objects of the invention are; to pro-
vide g simple and efficient means for generaiing
a large number of accurately-fixed carrier fre-
guencies; to provide a simple and effective means
for modulating the light, used in the optical pick-
up system, into sinusoidally varying beams before
the beams are employed in the pick-up opera-
tion; to provide means for the simultaneous ap-
plication of a plurality of scanning beams to a
single sighal copy to be transmitted; to provide
means for use of both the transmitted and the
reflected light from the signal copy, in the optical
pick-up system; to provide means for the trans-
mission of Baudot and other similar codes to re-
ceiving stations not equipped with synchronized
apparatus; to provide means for the transmission
of Baudot and other codes under conditions
which greatly reduce the errors of reception, due
to interference; to provide a method of telegraph

transmission directly from a plain lefter text =

without requiring synchronism at the receiving
station:; and to provide a modification for letters,
numerals and other signal characters used in
telegraph transmission, which reduces the band-
width of the transmisison frequencies regquired
and reduces the interchannel interference in the
receiving circuit-filters.

Further and other objects will be obvious from
the specification when read in connection with
the accompanying drawings, and the scope of the
invention is set forth in the claims hereto.

In the drawings:

Fig. 1 is a partial section of one embodiment
of the invention used as a transmitter; Fig. 2 is
an enlargement of a section of Fig. 1, taken at
the plane marked A—B in that figure and looking
wesh; Pigs. 3, ¢ and 5 are enlargements of dif-
ferent modifications of the circular tracks shown
in Pig. 2; Fig. 6 is a section of Fig. 1 taken at

the plane C—D of that figure and looking east, !

and with a tape-puller added for clearness; Fig. 7
is an enlargement of a fragmentary view of Fig. 6
taken at the plane E—F and looking east, and
which shows the channel form of guide for the
transmission tape; Fig. 8§ is a rear view of that
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part of the tape channel shown in Fig, 6, between
the dotted lines G—H and I—J; Fig. 9 is an en-
lavgement of the tape shown in Fig. §; and Fig. 10
is a form of transmission tape used for Baudot
and other similar codes.

In Fig. 1, | is a constant speed motor which
may be of any form whatever, and its function
is. to revolve the shaft 2 at a highly constant
speed. This may be a small synchronous motor
directly applied to a constant frequency alter-
nating-current system; it may be a synchronous
motor driven alternating-current derived by am-
plification from a tuning fork oscillator; or, pref-
erably, it may be of the highly constani speed
form driven directly from a direct-current source,
as described in my co-pending patent application
filed July 28, 1943, Serial No. 496,389.

Onto shaft 2 is mounted a plate 3, which may
be constructed in a variety of forms. The con-
struction of plate 3 will be better understood from
mig. 2 which is a fragmentary enlargement there-
of. Plate 3 may he constructed of a photographic
film, or preferably, a photographic plate, in which
latter case there is a freedom from shrinkage,
Plate 3 is provided with a series of light tracks,
indicated by 4, 5, 8, 7, 8, 8 and {8. These light
tracks, in the case of 3 photographic plate or film,
are formed in the same way that light-sound
tracks are formed on motion picture film, which
results in either a variable width form, shown
in Fig. 4, or a variable density form, shown in
Tig. 5. The light tracks, &, 8, 6, 1, 8, 9 and 13
on plate 3, Fig. 2, are separated by a radial space
less than the radial width of the said tracks.

These light tracks in reality form frequency
tracks for the generation of carrier-current ire-
quencies, in the same sense that the sound tracks
on motion picture film serve for the generation
of sound frequencies.

The light tracks produced on plate 3 are formed
into continuous circular paths.

These light tracks, or carrier-current frequency
tracks, revolve continuously behind g slit 14, Figs.
1 and 2, which slit is sufficiently narrow to pro-
vide substantially sinusoidal variation in the
total light flux that is permitted to be transmitted
by means of the combined action of the revolv-
ing carrier frequency track and the stationary
slit, as will be appreciated by those skilled in the
art to which this invention appertains. In some
cases, instead of a photographic plate, I may use
a thin metal opaque plate provided with per-
forations, such as shown in Fig. 3, and which pro-
vides the same character of light fiux modulation,

5 but the pattern of the perforation is modified so
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as to permit more metal to be retained between
perforations, thereby retaining considerable
strength in the metal plate.

A common property of the light tracks illus-
trated in Figs. 3, 4 and 5, is that with an appre-
ciable slit width the light-flux is never completely
cut off in any of these three forms, the fact being
obvious on inspection of the figures. The per-
forated pattern illustrated in Fig. 3 represents an
important improvement in the art and constitutes
a perforated structure which in fact may produce
sinuscidal modulations of the light-flux without
complete cutoff, it being appreciated by those
skilled in the art the impracticability of perfora-
tions producing complete cutoff. Those gkilled in
the art fully appreciate the important factor in
having a ne-cutoff light-modulation to provide
the proper photocell bias. The perforations
shown in Fig. 3 are formed such that the effective
optical thickness of the plate at the boundary of
the apertures-is less than the minimum dimension
of the aperture. The area scanned ig substan-
tially rectangular in form, having one dimension
constant in all cases.

Returning to Fig. 1, {2 is a so-called exciter
lamp, of a conventional variety, such as used in
standard 35 mm. motion picture optical sound
systems; I3 represents a conventional set of con-
densing lenses which focuses the light onto the
revolving carrier frequency light tracks,
manner somewhat similar to the way in which
the light is focused on sound track in & motion
picture film; the difference being that in g motion
picture film, the image of the slit employed is

focused on the sound track, whereas in the pres- -

ent case the light is first focused on the carrier
frequency light frack, then passes through the
slit in a multiplicity of beams varying in peri-
odicity in light-flux modulation representing the
periods of the different frequencies of carrier-
current ussd.  This multiplicity of modulated
light beams is illustrated by the lines diverging
from slit {1, which pass through a projection lens
system i4, W"nch accurately focuses each beam on-
to a desired part.of the tape {8, which is shown in
its edgewise position in the figure,

The glit {1 is beveled to a dimension having an
optical depth less than the minimum width of the
slit. It will be apprecigted by those skilled in the

art that illuminated slits may be regarded as light :

sources and are at times so referred to herein.

An enlarged section of tape {5 is shown in Fig.
9, which comprises a translucent paper support
18, onto which specialiy-designed characters 11,
18 and {9 are printed. These characters are
preferably printed on both sides of the translu-
cent support 16. This double printing increases
the opacity of the-characters and thereby im-
.proves the quality of the optical pick-up.

The rectangles 20 to 26 represent the images of
the combined slit and carrier frequency tracks, as
projected upon the tape 15, Fig. 1.

These images, 20 to 26 inclusive, vary in total
flux sinusoidally with the period egual to that
of the carrier frequency of a telegraph channel
which these frequencies represent in the output
circuit, as will be hereinafter more fully described.
That is, each rectangle varies in total filux in
such a v way, if the light represented by this image
were fed directly té a photoelectric cell, unmodu-
lated carrier current would be developed in the
photoceéll circuit. “As the tape 15 with the char-
acters 17,
these 11ght beams, modulation is produced by the

abisorption of light by the opaque characters, as ..

will be understood by those skilled in the art.

in a g

{8 and 18 is pulled into the field of -
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Returning to Fig. 1, the seven light beams fall
upon the tape 15 which is moving in the vertical
direction to the plane of the paper, and as the
white {ranslucent paper passes through the light
beams, some light is fransmitted directly through
the paper, as indicated by lines 27 and photocell
28, which forms a part of the amplifier circuit 29,
hwvmg an output 39.

31 is a concave reflecting surface, and the tﬁpe
{5 is so loccated with reference to the focus of
the surface 3f that a considerable amount of the
light is reflected back along such lines as 32,
and is also directed to the photocell 28 along lines
such as 38.

By such a structure the photocell 28 receives
light by direct transmission through the paper
tape {8 and also, by reflection, from the surface
of the paper, providing g high efficier:cy in the op-
tical system.

Exciler lamp {2 may be fixed to the optical bar-
rel structure 44 by supports 45 and 46. Optical
barrel 44 supports the reflector 47 which, in turn,
has mounted upon it supports 48 and 49 support-
ing the photoeleciric cell 28, forming an articu-
lated integral optical structure which is conjoined
to the stator of the motor 1.

As tape {5 moves across the paths of the vari-
ous light beams, modulations in accordance with
the character of the opaque configurations on the
tape are produced in the currents of the photo-
cell 28.

Referring to Fig. 6, which is Fig. 1 taken at the
plane €-—D and looking east, this shows the loca-
tion of the characters facing the optical system.

Fig. 7 is a fragmentary view of Fig. 6 taken at
the dotted line BE—F and locking east, and shows
the channel 34, Figs. 6 and 7, through which the
tape is pulled, and in Fig. 6, a tape puller is in-
dicated for clearness.

The characters ABCDEF, efc., are accurately
iocated on tape {5 with reference to the lower side
35 of the tape {5, The channel 34, Fig. 6, is
provided witih a gentle spring actuated member
36, Figs. 6 and 8.

Referring to Fig. 8, this is a fragmentary view
of the part of the channel 34 which lies between
the dotted line G—H and I—J, and the member
36, Figs. 6 and 8, is a loose channeled part held
by a fine spring 317, which is fixed to ping 38 and
38 on a channel part 34 and to a loose member
3% by pin 68, 43 is an opening in the channel 34
to permit the transmission of light at this loca-
tion.

The function of this miember 38§ is to keep the
tape 15 pressed against the lower side of the

. channel 83 keeping the characters accurately lo-

70

cated with reference to the modulated light
beams.

Referring to Fig. 9, I prefer to modify the con-
figurations of the letters and characters in such
a way as to reduce the rate-of-change in the light
modulation produced by the character. As the
character moves into the light image, insteag of
striking a parailel line, I prefer to use a gradu-
ated area such as shown in 4§ which reduces the
rate~of-change, as will be understood by thoss
mathematically equipped in the art of optical
light pick-ups.

This reduced rate-of-change provided by the
configurations of the characters at the pick-up
thresholds, reduces the inter-channel interfer-
ence in any receiving circiiit which may be em-

_ployed in connection with this system of trans-

mission and further simplifies the receiving filter
structures. This reduced rate-of-change further

eliminates the necessity of employing a multiple
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periodic ‘band-pass filter network in the trans-
mission circuit, which would provide the same re-
sult in the output of the transmission circuit as
this said reduced rate-of-change, but at a much
higher cost and with a greatly increased bulk of
structure, but such a network may be employed
in an embodiment of this invention if and when
desired.

Returning to Fig. 1, the reflecting surface &i
has an active refleciing area greater than the
effective photo-sensitive working area of the
cathode of photoelectric cell 28, and therefore the
flux gathered by the surface 3! and reflected to
the cathode cell 28, is in fact concentrated upon
the cathode of photocell 28, which fact follows
from the specifications of the structures. In
other words, the light-flux per unit area falling
on the cathode of photocell 28, which said flux
is received upon it by reflection from surface 21,
is greater in value than the light-flux per unit
on the surface 3{, which said flux is received upon
it by reflection from the tape 8. Further, the
surface 34 is so formed and disposed with refer-
ence to the cathode of photocell 28 that substan~
tially all the flux received by the surface 31 is
reflected to the cathode of tube 23, except a smali
amount which is cut off by the tape {5 and ifs
partially surrounding support 34, Figs. 6 and 7.
This support 34 is made as narrow as practicable,
in the direction of the width of the tape and in
preferred forms the maximum width of the sup-
port 84 in this said direction, Figs. 6, 7 and 8§,
is less than twice the width of the tape 8.

Fig. 10 shows the embodiment of my invention
as characterized by a tape operated in the place
of the tape shown in Fig. 9, used for the purpose
of transmitting Baudot code signals and signals
by other similar codes. In this case, instead of
transmitting a complete character in a single
channel, I may employ five simultaneous chan-
nels represented by the light images 28, 2i, 22,
24 and 25, providing the five units required for
the code. The light image 26 provides an orienta-
tion frequency which goes out with the code
signals and may be recorded simultaneously at
receiving stations, and later the message decoded
without the use of synchronism during reception.

In Fig. 10, to the left of the dotted line K—IL,
is shown such a transmission copy for the letters
A—@, inclusive.

Of course, Baudot code may also be trans-
mitted by such a system, using only one channel
for a complete character, such as shown at the
right of the line K—1., and at the same time em-~
ploying orientation signals, such as 42, at the be-
ginning of each character. The use of these
orientation signals also obviates the necessity of
using a synchronism at the receiver at the fime
of reception, and the message may be decoded
later by the use of these orientation signals.
These Baudot signal dots may be supplied with
boundary lines functioning as modulation modi-

10

156

20

25

30

35

40

45

50

55

60

fiers, as will be understood by those skilled in the -

art, and as illustrated in the fisure. Equal unit
codes may be transmitted under this invention
with perforated feed holes, as illustrated, and
printed signal characters, the units of which may
overlap if and when desired, as shown in Fig. 10.

The use of five simultaneous channels for the
transmission of Baudot code, reduces the inter-
ference effect upon the signals, since all of the
interference is applied to all the signals of one
character at the same time. Where only one unit
is sent at a time, the interference effect is differ-

65
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6
ent for different units of a single character, which
is conducive to errors.

Having. described one embodiment of the in-
vention, the scope thereof is set forth in the
claims hereunder.

What I claim is:

1. In a photoelectric pick-up apparatus em-
ploying a source of light transmitting & beam of
luminous flux to a photoelectric cell and in which -
said peam is transversely intercepted by a longi-
tudinally slideable tape having signal characters
embodied therein, a supporting frame surround-
ing said beam of luminous flux, means fixed to
said frame for guiding said tape across the path
of said beam, said means comprising a har chan-
neled in the direction of the advancement of said
tape to approximately fit said tape and having
an extended surface in the vicinity of said beam
to fix the plane of interception of said tape with
said beam, the channeling of said bar partially
enclosing the side of said tape leaving said char-
acters exposed to said peam, a concave reflecting
surface surrounding said beam gathering light
reflected by said tape due to said interception
and redirecting said light to said cell, and said
bar having a width permitting said redirected
light to go around said tape to said cell without
substantial interference by supportmﬂ structure
for the tape.

2. In g photoelectric pick-up apparatus em-
ploving a source of light transmitting a beam
of luminous flux to a photoelectric cell and in
which said beam is transversely intercepted by &
longitudinally slideable tape having sighal char-
acters embodied therein, a supporting frame sur-
rounding the path of said flux, means fixed to
said frame for guiding said tape across the path
of said beam, said means including a member
having an extended plane surface in the vicinity
of said beam to support one face of said tape at
the interception thereof with said beam, said
member having an extended surface at a right-

- angle to said plane surface to fix the lateral path

of said tape on said plane, under sliding opera-
tion of said tape, a concave reflecting surface sur-~
rounding said beam gathering light reflected by
said tape due to ssid interception and redirecting
said light to said cell, and said bar having a width
permitting said redirected light to go around
said tape to said cell without substantial inter-
ference by supporting structure for the tape.

3. In a photoelectric pick-up apparatus em-
ploying a source of light transmitting a beam of
lumincus flux to & photoelectric cell and in which
said beam is transversely intercepted by a longi-
tudinally slideable tape having signal characters
errbodled therein, a supporting frame surround-

ng the path of said flux, means fixed to said
frame for guiding said tape across the path of
said beam, said means including a member having
an extended plane surface in the vicinity of said
beam to supbort one face of said tape at the
interception thereof with said beam, said mem-
ber having an opening at said interception pro-
viding for the transmission of said beam through
said member, said member having an extended
surface at a right-angle to said plane surface
to fix the Iateral path of said tape on said plane,
under sliding operation of said tape, a concave
reflecting surface surrounding said beam gather-
ing light reflected by said tape due to said inter-
ception and redirecting said light to said cell,
and said bar having a width permitting said re~
directed light t¢ go around said tape to said cell
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without substantial interference by supporting
structure for the tape.

4. In a photoelectric pick-up apparatus employ-~
ing a source of light -transmitting a fixed local
distance scanning beam of luminous flux to a
photoelectric cell and in which said beam is
transversely intercepted by a longitudinaliy slide-
able tape having signal characters embodied
therein, a supporting frame surrounding the
path of said flux, means fixed to said frame for
guiding and supporting said tape longitudinally
across the path of sdid beam, said means includ-
ing a member having an extended plane surface
in the vicinity of the crossing of said path by
said tape fixing said focal distance, said member
having a channeled surface at a right-angle to
said piane surface fixing the alignment of said
characters with reference to said beam, a con-
cave reflecting surface surrounding said bheam
gathering light reflected by said tape due to inter-
ception thereby of said beam, and said surface
redirecting said light around said tape to said
cell.

5. In a photoelectric pick-up apparatus em-
ploying a source of light transmitting a fixed
focal distance scanning beam of luminous flux
to a photoelectric cell and in which said beam
is transversely intercepted by a longitudinally
slideable tape having signal characters embodied
therein, a supporting frame surrounding the path
of said flux, means fixed to said frame for guid-
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ing and supporting said tape longitudinally across
the path of said beam at said focal distance, a
concave reflecting surface surrounding said beam
gathering light reflected by said tape due to inter-
ception thereby of said beam and redirecting
reflected Iuminous flux from said surface to said
cell, said means lying across the field of said
reflected luminous fiux, said means including a
member having a surface extended longitudinally
with the direction of sliding of said tape over the
entire field of said reflected luminous fux to sup-
port said tape in the vicinity of the crossing of said
path by said tape fixing said focal distance, and
said surface extending laterally of said direction
only sufficient to support and guide said tape,
whereby said reflected luminous flux is inter-
cepted in a direction transverse to said tape by
said means an amount only slightly in excess of
the width of said tape.
MONTFORD MORRISON.
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