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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 sys 
tems employing carrier currents. 
The present application is a continuation in 

part of application Serial No. 496,903, ?led July 
31, 1943, which issued as Patent No. 2,386,666. 
Among the objects of the invention are; to 

provide a simple and e?icient means for gener 
ating a large number of accurately-?xed carrier 
frequencies; to provide a simple and effective 
means for modulating the light, used in the opti 
cal pick-up system, into sinusoidally varying 
beams before the beams are employed in the 
pick-up operation; to provide means for the 
simultaneous application of a plurality of scan 
ning beams to a single signal copy to be trans 
mitted; to provide means for use of both the 
transmitted and the re?ected light from the 
signal copy, in the optical pick-up system; to pro 
vide means for the transmission of Baudot and 
other similar codes to receiving stations not 
vequipped with synchronized apparatus; to pro 
vide means for the transmission of Baudot and 
other codes under conditions which greatly re~ 
duce the errors of reception, due to interference; 
‘to provide a method ‘of telegraph transmission 
directly from a plain letter text without requir 
ing synchronism at the receiving station; and to 
provide a modi?cation for letters, numerals and 
other signal characters used in telegraph trans 
mission, which reduces the band-Width of the 
transmission frequencies required and reduces 
the interchannel interference in the receiving 
circuit-?lters. 
A prime requirement of multi-channel carrier 

current telegraph transmission systems is that 
the transmission currents of the different chan 
nels be so formed that they are capable of sepa 
ration in the receiving circuit ?lters. This 
means that the transmitted signals must be modu 
lated upon waves which are free of harmonic 
components lying within the transmission band 
of frequencies employed in the system. The 
fundamental carrier Wave-forms must be sub— 
stantially entirely free of all harmonics of the 
fundamental, beginning with the second and ex 
tending through a considerable range of bar 
monies thereafter. in ‘systems employing a 
single photoelectric cell for signal translation, 
the above-stated purity of wave form is critical 
to operative usefulness. See the article by 
Cruickshank, in the British Institution of Elec 
trical Engineer’s Journal, July 719.29, “Voice-ire» 
quency telegraphs.” 
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It is well known in the art of harmonic analysis 
of waves, that any wave, made up of discon~ 
tinuous impulses of uni-polar half sine-waves, is 
not the equivalent of any continuous complete 
sine-wave, but rather is ‘the equivalent of one 
which contains a fundamental sine-wave of the 
periodicity of the impulses, plus a high ampli 
tude second harmonic and a succeedingr series of 
harmonics of substantial, but decreasing ampli 
tudes, having frequencies which lie within the 
transmission band of useful carrier-current tele 
graph systems. This is particularly true for the 
lower frequency carrier fundamentals in voice 
frequency carrier telegraph systems-—the sys 
tems pertinent to the present case. 
Such wave-forms therefore, are unusable as 

fundamental carrier frequencies, where channel 
separation is required to attain reception of 
transmitted ‘signals. 
Where photoelectric generators are employed 

to produce fundamental carrier frequencies, the 
modulating device employed in these generators 
must besuch that it does not produce any har~ 
monic components of the fundamental frequency 
that lie within the transmission band, as such 
harmonic components penetrate into the ?lter 
circuits adjacent to the fundamental ?lter cir 
cuit, preventing effective channel separation. 

Several prior patents have disclosed photo 
electric generators employing revolving opaque 
discs with openings therein described as light 
modulators having “sinusoidal” openings therein 
and producing “sinusoidal” variations in theflux. 
A ?rst structure which may be said to repre 

sent a pioneer patent in the photoelectric gen 
erator ?eld employs an opening having the form 
of a half-sinusoid, but fails to teach how such an 
opening can be made to produce a complete sine 
wave of generated current and it is obvious that 
no such wave can be produced by such a struc 
ture. 
A second structure is believed to be the ‘first 

patent, to disclose a light modulating disc of 
opaque material having a plurality of concen 
trically arranged rows of sinusoidal openings 
therein. These openings do in fact produce sinu 
soidal light modulations in the particular struc 
ture disclosed. However, the disclosed modulat 
ing disc requires a plurality of cooperating slits 
and therefore, under any set of objective oper 
ational conditions, the modulated beam has a 
lateral sweeping motion added to the light ?ux 
modulation. This structure cannot be made to 
produce sinusoidal modulations with a, stationary 
slit or so function with a stationary beam. It 
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is not disclosed as a photoelectric signal pick-up 
system, nor is it obvious that it could be used as 
such. 
A third structure utilizes a light modulating 

system employing a transparent glass or Celluloid 
disc without openings therein, but with sinusoidal 
traces formed thereon. 
A fourth structure comprises a disc like that 

of the second structure applied to an optical 
system like that of the third structure providing 
a stationary modulated beam, which combination 
permits its use as a scanning means in a photo 
electric signal pick-up system. This fourth 
structure employs discrete openings of the exact 
form of a half-sinusoid in an opaque disc, which 
openings are described as “sinusoidal.” While 
such openings may be said to be partly sinusoidal 
in character, they cannot be modi?ed by exten 
sion to be completely sinusoidal in form, as is 
critical to the objectives of his disclosure under 
the requirements set forth, supra. 
An attempt to make the openings of the fourth 

structure completely sinusoidal would result in 
destroying his disc by cutting it into ring-shaped 
pieces. For this reason the disc of the second 
structure applied to the optical system of the 
third structure cannot be made to produce com 
pletely sinusoidal light modulations, as required 
for carrier-current telegraph systems. 
The inventor of the fourth structure suggests 

in his speci?cation, that a modulating disc may 
be made of transparent material by a photo 
graphic or other process and that his modulating 
annuli may vary sinusoidally and have a mini 
mum modulation dimension grreater than zero. 
This suggestion, if carried out with the form of 
the modulation openings shown in his disc and 
described to be sinusoidal, would not result in a 
completely sinusoidal modulation. A form of 
structure which would, under these processes, 
produce sinusoidal modulations, is, however, dis 
closed in the form of the third structure. 
However, neither the inventor of the third nor 

of the fourth structure teaches how such a struc 
ture may result in openings in the modulating 
disc. It is well known that photographic proc 
esses applied to photo sensitive coatings on trans 
lucent discs do not result in openings in the discs. 
The inventor of the fourth structure does not 
teach how discrete openings of any form may be 
made in a modulator to function to provide com 
pletely sinusoidal modulations of luminous flux. 
The present invention involves the provision of 

discrete openings in an opaque rotatable modula 
tor formed to produce luminius flux modulations 
that are completely sinusodal Within the band 
of transmission frequencies used in the carrier 
system employed, and particularly within the 
operational frequency response of the translation 
photo electric cell. 
While the inventor of the third structure illu 

strates a transparent light modulating disc hav» 
ing a plurality of concentric areas, each area 
constituted to sinusoidally modulate the light 
directed thereon, and a source of light with a 
cylindrical lens system for concentrating the light 
from the source into a line, he does not disclose 
how completely sinusoidal luminous flux modula 
tions could be attained by discrete openings in 
opaque material. 
An important requirement in the economic 

structure and economic operation of a carrier 
current telegraph system is the “line time” per 
channel required to transmit a single signal 

Since the period of time and. the. 
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4 
number of channels required to transmit a single‘ 
character are determining factors in the cost of.’ 
messagev transmission, the smaller the number.‘ 
of channels required to transmit a signal char» 
acter, the less will be the cost of the transmis- 
sion apparatus, and the greater will be the. 
possibility of transmitting more than one char-~ 
acter at a time within a given band of trans-v 
mission frequencies, in a multi-channel optical‘. 
signal pick-up carrier telegraph transmission: 
system. 
The prior art systems of optical pickup for‘ 

telegraph transmission, which are pertinent to‘ 
the category of the present invention, are sub- 
stantially all random scanning facsimile systems 
The present invention strictly is not such a. 
system. 

Facsimile systems are those which have a 
scanning beam or scanning beams which are: 
small enough and which scan a su?icient number‘ 
of lines per inch to pick up a facsimile signal‘. 
of any form encountered by random scanning 
Another distinguishing feature of facsimile‘v 
systems is that they scan the entire area of the; 
support on which the signal characters are re-~ 
corded. Lindenblad, supra, is an example of a. 
random scanning facsimile system in that he 
scans the entire width of the tape, illustrating; 
12 channels to cover the entire width. 
By the employment of the present invention. 

for message transmission, a great saving is: 
attained in the number of modulated scanning 
beams required in the transmitter, the number‘ 
of channels required in the transmission circuit 
and the number of separation ?lters required in 
the receiver. 
By reducing the number of such circuit ele 

ments required to transmit a single character, 
many improvements are attained: 

(a) The cost of the entire system is reduced. 
(1)) The width of the band of transmission ire- 

quencies may be reduced. 
(0) The fewer the number of channels, the 

more easily interchannel interference may be 
reduced. (See Patent No. 2,370,985.) 

(:1) With a given transmission band width, the 
fewer the number of channels the greater may be 
the frequency separation between channels, re 
sulting in less expensive separation ?lters. 

(e) Greater frequency separation between 
channels permits higher transmission speed, re 
ducing the line time, thus reducing the cost of 
transmission. 

(1‘) By reducing the channels required to trans 
mit a single character to a minimum and retain 
ing a normal channel frequency spacing, it is 
possible to transmit two characters simulta 
neously within a normal voice frequency band, 
thereby doubling the transmission efficiency. 
In the present invention the signal characters, 

which may be letters, ?gures or other characters, 
are delineated, each by a combination of areas, 
each area lying within a predetermined single 
scanning track. A multiplicity of parallel scan— 
ning tracks is employed such that a single transit 
of all the tracks completely determines the identi 
fying characteristic of the signal character. 
The number of unitary areas and therefore the 

number of scanning tracks employed, is deter 
mined by the typographic quality of the charac 
ters that is acceptable under the circumstances. 
This method differentiates from the prior art 

in that it completely avoids random scanning. 
‘Random scanning requires station terminal 
equipment and transmission circuit time for 
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scanning operations which resultsvin no pick~up 
of signal intelligence. By eliminating this wast 
age,- important improvementsin ‘the art are‘ at 
tainedl' 
Any‘ photoelectric pick-up system which mod 

ulates the light beam before the scanning‘ opera 
tion, requires that the carrier frequency response 
ofthe photoelectric cell ‘come within the limits of 
the wave form. set forth supra. The present in 
vention involves‘ a rotatable modulator having 
discrete openings providing such wave forms. 
Byprovidi-ng signal characters formed by the 

composition of 'a-de?nite number'of unitary areas 
which all lie‘ within- predetermined scanning 
tracks, and- by'providing-a scanning operation in 
which the scanning beams are constrained to 
these/‘tracks,’ double scanning of "aisingle ele 
mentary area is avoided and‘therefo-re doublecir 
cuit'signals in the receiver are avoided. It-is ap 
preciated by those skilled in the art that in the 
case-of random scanning, a single longitudinal 
character element may come within the path of 
two scanning beams, resulting in a double width 
line in‘ the receiving recorder. This is particu 
larly important where a minimum number of 
channels are employed to scan a, single signal 
character. In- the prior art where- random scan 
ning is practiced, thise?‘ect-is- minimized by’ the 
very- large number of scanning transits employed 
for asingle character-and thev accompanyingvery 
small area‘ scanned. 

Gildermeis'ter, German Patent 527,176, (1931), 
discloses‘ a de?nite number of carrier channels 
percharacter, butiproposesscanning by unmod 
ulated beams of light, with frequency modulation 
by separate modulatorsafter signal‘modulation, 
separate photoelectric cells and- separate cou 
pling circuits for transmission. While» the device 
is complex. it does not teach nor- require sinu 
soidal transmission frequency modulations, be 
cause the-separate output circuits may be sepa 
rately‘?ltered to produce sinusoidal output cur 
rents. 
Further and other" objects will be obvious from 

the speci?cation‘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 apartial section of one embodiment 

of ‘the inventionused as a transmitter; Fig.2 is 
an enlargement of a section of Fig. 1, taken at 
the plane marked A—B in that ?gure and look 
ing west; Figs. 3, 4' and 5 are enlargements of 
different modi?cations of the circular tracks 
shown in Fig. 2; Fig. 6 is a section of Fig 1 taken 
at the‘ plane C-D of‘ that ?gure 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 
part of'the tape channel shown in Fig. 6, be 
tween the dotted lines G—I-I and I-—J; Fig. 9 
is an enlargement of the tape shown in Fig. 6; 
and Fig, 10'is a form of‘ transmission tape used 
for Baudot and other similar codes. 
In Fig. 1, Us a constant speed motor which may 

be of any form Whatever, and its function is to re 
volve the shaft 2 at a. highly constant speed. 
This may be a small synchronous motor directly 
applied to a constant frequency alternating-cur 
rent system; it may be asynchronous motor driv 
en’ by alternating-current derived by ampli?ca 
tion from a tuning fork’ oscillator; or, preferably, 
it may be of the highly constant speed form 
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driven directly from adirect-currenttsource,._as 
describedin my cospending'patent application 
?led July 28, 1943, Serial No; 496,389.. 
Ontoshaft 2 iszmounteda plate 3; which-may 

betconst'ructed' inavariety of forms. The con 
struction of plate 3*Will be better understood 
from Fig- 2 which. is .aifragmentary enlargement 
thereof, Plate \3'may‘b'e constructed of‘ a photo 
graphic-?lm; or preferably,- a. photographic. plate, 
imwhich" latter case there is a freedom from 
shrinkaga. Plate» 33is: provided with av series of 
light'tracks, indicated by 4, 5,- 6, ‘I, 8; 9 and I0‘. 
rPhese lightitracks, in the case of a photographic 
plate. or ?lm, are. formed ‘in the same'way that 
lightesound tracks are-formed on motion picture 

which results in either a; variable. width 
form; shown in.- Fig.4, or, a variable density‘ form, 
shown in Fig.15. The light tracks, 4,‘ 5, 6‘, 1,18, 9 
and [0 on plate 3, Fig. 2, are separated by a radial 
space. less. than. the radial width of thesaid 
tracks; 

These. light tracks. in reality form frequency 
tracks for-thegeneration of carrierecu'rrent fre 
quencies, in the same sense that . the sound tracks 
on. motionpicture ‘?lm 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, revolvercontinuously behinda slit I l, Figs. 
1 and: 2, whic‘nslit is su?iciently narrow' to. pro 
vide substantially sinusoidal variation'in the total 
light~ ?ux that is. permitted to be-transmitted by 
means of. the combined action of'the. revolving 
carrier frequency track and the stationary slit, 
as‘will .be appreciated; by those skilledin the art 
to which this invention appertains. In some 
cases, insteadof a photographic plate, I may use 
athin metal opaqueplate provided with perfora 
tions, such as. shown inFig. 3, and which provides 
thesame character of light ?ux modulation, but 
the-pattern of the perforation is modi?ed so as to 
permit more metal .to. b.e;retained between. per 
forations, therebyretaining considerable strength 
in the metal plate. . 
Acommon property of the light tracksillus 

trated in Figs. 3, 4 and 5, is that .with an appre 
ciable. slit width the light flux. is never completely 
out off-in any of these three forms, the fact being 
obvious on inspectionof the ?gures. The-per 
forated pattern illustrated in- Fig. 3 represents 
an important improvement: in the art and con 
stitutes a perforated structure which in fact may 
produce sinusoidal modulations; of’ the light ?ux 
Without complete cutoff, it being appreciated 
by those skilled in the art the impracticability 
of‘ perforations producing complete cutoff. Those 
skilled in the art fully appreciate the important 
factor in having a no-cut-off light-modulation-to 
provide theiproper photocell bias. The perfora 
tions. shown in Fig. 3. are formed such that the 
e?ective optical thickness. of the. plate at. the 
boundary of the apertures is less than the mini 
mum dimension of the aperture. The area 
scanned is substantially rectangular in__ form, 
having one dimension constant in all cases. 
Returning to Fig. 1, I2 is a so-called exciter 

lamp, of a conventional variety, such as used in 
standard 35 mm. motion picture optical sound 
systems; l3 represents'a conventional set of con 
densing lenses which focuses the light onto the 
revolving carrier frequency light tracks, in a man 
nor somewhat similar to the Way in, which the 
light is' focused on the soundtrack in a motion 
picture ?lm; the difference being thatin a motion 
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picture ?lm, the image of the slit employed is 
focused on the sound track, whereas in the pres 
ent case the light is ?rst focused on the carrier 
frequency light track, then passes through the 
slit in a multiplicity of‘ beams varying in period 
icity in light-?ux modulation representing the 
periods of the different frequencies of carrier 
current used. This multiplicity of modulated 
light beams is illustrated by the lines diverging 
from slit H, which pass through a projection 
lens system | 4, which accurately focuses each 
beam onto a desired part of the tape l5, which 
is shown in its edgewise position in the ?gure. 
The slit I | is beveled to a dimension having an 

optical depth less than the minimum width of 
the slit. It will be appreciated 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 I5 is shown in Fig. 9, 

which comprises a translucent paper support l6, 
onto which specially-designed ‘characters l1, l8 
and I9 are printed. These characters are prefer 
ably printed on both sides of the translucent sup 
port It. This double printing increases the 
opacity of the characters and thereby improves 
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 |5, Fig. 1. 
These images, 28 to 26 inclusive, vary in total 

flux sinusoidally with the period equal to that of 
the carrier frequency of a telegraph channel 
which these frequencies represent in the output 
circuit, as will be hereinafter more fully de 
scribed. That is, each rectangle varies in total 
flux in such a way, if the light represented by 
this image were fed directly to a photoelectric 
cell, unmodulated carrier current would be de 
veloped in the photocell circuit. As the tape l5 
with the characters |'|, I8 and I9 is pulled into 
the ?eld of these light beams, modulation is pro 
duced by the absorption of light by the opaque 
characters, as will be understood by those skilled 
in the art. 
Returning to Fig. 1, the seven light beams fall 

upon .the tape l5 which is moving in the vertical 
direction to the plane of the paper, and as the 
white translucent paper passes through the light 
beams, some light is transmitted directly through 
the paper, as indicated by lines 21 and photocell 
28, which forms a part of the ampli?er circuit 29, 
having an output 30. 

3| is a concave re?ecting surface, and the tape 
i5 is so located with reference to the focus of the 
surface 3| that a considerable amount of the light 
is re?ected back along such lines as 32, and is also 
directed to the photocell 28 along lines such as 
33. 
By such a structure the photocell 28 receives 

light by direct transmission through the paper 
tape l5 and also, by re?ection, from the surface 
of the paper, providing a high e?iciency in the 
optical system, 

Exciter lamp |2 may be ?xed to the optical 
barrel structure 44 by supports 45 and 45. Optical 
barrel 44 supports the re?ector 41 which, in turn, 
has mounted upon it supports 43 and 49 sup 
porting the photoelectric cell 28, forming an 
articulated integral optical structure which is 
conjoined to the stator of the motor | . 
As tape I5 moves across the paths of the various 

light beams, modulations in accordance with the 
‘character of the opaque con?gurations on the 
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tape are produced in the currents of the photocell 
28. 
Referring to Fig. 6, which is Fig.1 taken at the 

plane (2-D and looking east, this shows the 
location of the characters facing the optical 
system. 

Fig. '7 is a fragmentary view of Fig. 6 taken 
at the dotted line E-F and looking east, and 
shows the channel 34, Figs. 6 and 7, through 
which the tape is pulled, and in Fig. 6, a tape 
puller is indicated for clearness. 
The characters ABCDEF, etc., are accurately 

located on tape [5 with reference to the lower 
side 35 of the tape IS. The channel 34, Fig. 6, 
is provided with 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 ?ne spring 31, which is ?xed to pins 38 and 
39 on a channel part 34 and to a loose member 
36 by pin 48. 43 is an opening in the channel 34 
to permit the transmission of light at this 
location. 
The function of this member 36 is to keep the 

tape I5 pressed against the lower side of the chan 
nel 34, keeping the characters accurately located 
with reference to the modulated light beams. 

Referring to Fig. 9, I prefer to modify the con 
?gurations 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, instead 
of striking a parallel line, I prefer to use a grad 
uated area such as shown in 4| which reduces 
the rate-of-change, as will be understood by those 
mathematically equipped in the art of optical 
light pick-ups. 
This reduced rate-of-change provided by the 

con?gurations of the characters at the pick-up 
thresholds, reduces the inter-channel interference 
in any receiving circuit which may be employed 
in connection with this system of transmission 
and further simpli?es the receiving ?lter struc 
tures. This reduced rate-of-change further 
eliminates the necessity of employing a multiple 
periodic band-pass ?lter network in the trans 
mission circuit, which would provide the same 
result 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 re?ecting surface 3| 

has an active re?ecting area greater than the 
effective photo-sensitive Working area of the cath 
ode of photoelectric cell 28, and therefore the 
flux gathered by the surface 3| and re?ected to 
the cathode cell 28, is in fact concentrated upon 
the cathode of photocell 28, which fact follows 
from the speci?cations of the structures. In 
other words, the light~?ux per unit area falling 
on the cathode of photocell 28, which said ?ux 
is received upon it by re?ection from surface 3|, 
is greater in value than the light-?ux per unit 
area on the surface 3|, which said ?ux is received 
upon it by re?ection from the tape l5. Further, 
the surface 3| is so formed and disposed with ref 
erence to the cathode of photocell 28 that sub 
stantially all the flux received by the surface 3| 
is re?ected to the cathode of tube 28, except a 
small amount which is cut off by the tape l5 and 
its partially surrounding support 34, Figs. 6 and 7. 
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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 34 in this said direction, Figs. 6, '7 and 8, is 
less than twice the width of the tape l5. 

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 ?ve simultaneous channels 
represented by the‘ light images 2e, 2!, 22, 24 and 
25, proVidin'g the ?ve units required for the code. 
The light image 26 provides an orientation fre 
quency which goes out with the code signals and 
may be recorded sumultaneously at receiving sta 
tions, and laterv the message decoded without the 
use of synchronism during reception. 
In Fig. 10, to the left of the dotted line K-L, is 

shown such a transmission copy for the‘ letters 
A-G, inclusive. 
Of course, Baudot code may also be transmitted 

by such a system, using only one channel for a 
complete chanacter, such as shown at the right of 
the line K-—, and at the same time employing 
orientation signals, such as £2, at the beginning of 
each character. The use of these orientation 
signals also obviates the necessity of using a syn 
chronism at the receiver at the time 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 func 
tioning as modulation modi?ers, as will be under 
stood by those- skilled in the art,- and as illustrated 
in the ?gure. Equal unit codes may be transmit 
ted under! this invention with perforated feed 
holes, as illustrated, and printed signal charac 
ters, the units of which may overlap if and when 
desired, as shown in Fig. 10. . 
The use of ?ve simultaneous channels for the 

transmission of Baudot c‘o'de‘, reduces the interfer 
ence e?ect upon the signals, since all of the inter 
ference is appliedto all the signals of one charac 
ter at the same time. 
With. further reference to the openings shown 

in Fig. 3, and their operative function in the 
system shown in Fig. 1,, it isiwell known in the art 
that photoelectric cells,» of the type commonly em 
ployed in optical pick-up systems for facsimile 
transmission, have a very pronounced limitation 
in the frequency response thereof. It is well 

that‘ this frequency response begins to fall 
off sharply in the upper audio range and becomes 
ineffective at several times this range. 

This photoelectric cell frequency response limi 
tation is not necessarily a disadvantage in fac 
simile systems employing luminous flux carrier 
frequencies obtained by mechanical modulation, 
since the over-all limitations of all factors neces 
sarily employed in such systems, limit practically 
operative systems to the audio frequency range 
in the optical pick-up employed. 
So long as the luminous flux frequency modula 

tions produced by the openings shown in Fig. 3 
does not contain any low order harmonics of the 
fundamental carrier frequency (such as the 
second, third, fourth’ or ?fth, et cetera), higher 
order harmonics, if present, automatically fall 
outside the range of the transmission frequency 
band, in practical systems; and ultra-high order 
harmonics fall within the ineffective frequency 
response of the photoelectric cell. 

Therefore, it is obvious that the amount of 
overlapping employed (if any) in the openings 
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10 
shown in Fig. 3, depends upon the width of the 
optical slit and the frequency response of the 
photoelectric cell employed. 

If the slit width employed is of the order of 
a value found in common practice in the audio 
frequency reproduction art (say 0.001") , the ad 
jacent ends of the openings in Fig. 3 can be over 
lapped any amount Which is insufficient to pro 
duce a modulation impulse having a duration 
Within _the e?ective range of the frequency of the 
photoelectric cell employed. In common prac 
tice, this overlapping may be advantageously of 
the order shown in the figure, since for useful 
frequencies in the audio range produced by the 
openings‘ iii the figure‘, the duration of the im 
pulse, produced‘ by the percentage overlapping 
shown, would be too short for effective frequency 
response by cells commonly employed in the art. 

If the‘ duration of the impulse represents a fre 
quency outside of the effective frequency response 
of the photoelectric cell, obviously this frequency 
is outside of the transmission band of the system. 
There is a distinct advantage, when using slits‘ 

of the width given above, to have some over 
lapping of the modulating openings because less 
accuracy is required- in the alignment of the 
optical system to provide completely sinusoidal 
lumi-nous flux modulations. This is due to the 
fact that the frequency response of the cell ap 
plies to durations of absence of luminous ?ux as 
well as does it apply to durations of presence of 
luminous ?ux. 
Where no overlapping of the openings is em 

ployed with a 0.001" slit, a high degree of optical 
system alignment accuracy is required to prevent 
the duration of cut-off to the minimum required 
to be outside the frequency response of the cell. 
Some overlapping has the effect of reducing the 
accuracy required. > 

However, with slits ofa width of the order of 
several times that of the value mentioned, no 
overlapping of' the ‘openings may be required, 
since the extra width of the slit provides the 
continuity of the completely sinusoidal modula 
tion of the luminous flux, within the frequency 
response of‘the photoelectric cell. 

t is‘ well known in the photoelectric cell art, 
as applied to facsimile transmission, that the fre 
quency responses of cells commonly employed in 
this‘ art, begin to‘ fall off in the upper audio fre 
quency range and‘ become ineffective for‘ fre 
quencies substantially above this range. This 
characteristic applies to periods of absence of 
luminous flux as well as to periods of presence of 
luminous ?ux, as is well known in the art. The / 
expression “sinusoidal within the operating fre 
quency response of said cell” is used herein tov 
mean‘ that any‘ ad'ditionsto; subtractions from, or 
modi?cations of, the luminous ?ux causing the 
completely sinusoidal carrier currents generated, 
is of a frequency‘ order' too high for the photo‘; 
electric cell’ employed to modulate any such devi 
ations present, upon the generated wave. _ 
The expression “alphabetic characters” as used 

herein, is hereby de?ned to" include numerals. 
Having described one embodiment of the in‘; 

Vention‘» the‘ Scope thereof is‘ set forth in the‘ 
claims hereunder. 
What I claim is: 
1. A photoelectric generator of continuously 

periodically varying electric currents comprising a 
photoelectric cell, a light source transmitting a 
continuous stationary beam of luminous ?ux 
to said cell, a stationary member of opaque ma 
terial embracing an optical slit, said slit being 
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located in said beam with the effective plane of 
the limiting aperture thereof oriented at a right 
angle to the direction of said beam, a traveling 
member associated with said stationary member 
and having opaque surface embracing rotatable 
discrete openings therein formed into a continu 
ous series having a circuitous path and modulated 
dimensions transverse to said ,path, adjacent 
openings in said series extending along said path 
to register simultaneously with said slit, .said cir 
cuitous path intercepting said beam of said 
luminous flux in a direction transverse to the 
longitudinal direction of said slit, said luminous 
flux transmitted to said cell passing through both 
said slit and said openings, and the instantaneous 
values of said dimensions registering through 
said slit varying Within the operational frequency 
response of said cell as a complete sine-curve with 
the rational displacements of said discrete 
openings under continuous operation, whereby 
the luminous ?ux from said source to said cell 
transmitted’through said slit and said discrete 
openings by conjoint action thereof varies within 
the operational frequency response of said cell 
as a full sine Wave and has quantitative values 
limited by the product of said width and said 
instantaneous values, within said operational 
response. 

2. A photoelectric generator of continuously 
periodically varying electric currents comprising 
a photoelectric cell, a light source transmitting a 
continuous stationary beam of luminous flux to 
said cell, a stationary member of opaque material 
embracing an optical slit, said slit being located 
in said beam with the effective plane of the limit 
ing aperture thereof oriented at a right-angle to 
the direction of said beam, a continuously travel 
ing member associated with said stationary mem 
ber and having an extended surface embracing 
rotatable discrete openings therein formed into a 
continuous series having a circuitous path, said 
circuitous path intercepting said stationary beam 
of luminous ?ux in a direction transverse to the 
longitudinal direction of said slit, said luminous 
?llX transmitted to said cell passing through both 
said slit and said openings, the sum dimension of 
said openings registering through said slit vary 
ing within the operating frequency response of 
said cell sinusoidally with the travel of said 
traveling member, and said discrete openings 
being formed and oriented to prevent complete 
cut-off of said flux through said slit for a period 
of time operatively responsive by said cell. 

3. A photoelectric generator of continuously 
periodically varying electric currents comprising 
a photoelectric cell, a light source transmitting a 
continous stationary beam of luminous flux to 
said cell, a stationary member of opaque material 
embracing an optical slit, said slit being located 
in said beam with the effective plane of the lim 
iting aperture thereof oriented at a right-angle 
to the direction of said beam, a continuously trav 
eling member associated with said stationary 
member and having an extended surface embrac 
ing rotatable discrete openings therein formed 
into a continuous series having a circuitous path, 
said circuitous path intercepting said stationary 
beam of luminous flux in a direction transverse 
to the longitudinal direction of said slit, said 
luminous ?ux transmitted to said cell passing 
through both said slit and said openings, the sum 

10 

25 

30 

35 

60 

12 
dimension of said openings registering through 
said slit varying within‘ the operating frequency 
response of said cell sinusoidally with the travel 
of said traveling member, and said discrete open 
ings being formed and oriented to include parts 
of two of said openings registering through said 
slit at a single instant of time of travel of said 
traveling member. 

4. A photoelectric generator of continuously 
periodically varying electric currents comprising 
a photoelectric cell, a light source transmitting a 
continuous stationary beam of luminous flux to 
said cell, a stationary member of opaque mate 
rial embracing an optical slit, said slit being lo 
cated in said beam with the effective plane of the 
limiting aperture thereof oriented at a right-angle 
to the direction of said beam, a continuously trav 
eling member associated with said stationary 
member and having an extended surface embrac 
ing rotatable discrete openings therein formed 
into a continuous series having a circuitous path, 
said circuitous path intercepting said stationary 
beam of luminous flux in a direction transverse 
to the longitudinal direction of said slit, said lumi 
nous ?ux transmitted to said cell passing through 
both said slit and said openings, the sum dimen 
sion of said openings registering through said slit 
varying within the operating frequency response 
of said cell sinusoidally with the travel of said 
traveling member, and the adjacent ends of suc 
cessive openings being spaced laterally with ref 
erence to the longitudinal direction of travel of 
said traveling member. 

5. A photoelectric generator of continuously 
periodically varying electric currents comprising 
a, photoelectric cell, a light source transmitting a 
continuous stationary beam of luminous flux to 
said cell, a stationary member of opaque mate 
rial embracing an optical slit, said slit ‘being lo 
cated in said beam with the effective plane of 
the limiting aperture thereof oriented at a right 
angle to the direction of said beam, a continuously 
traveling member associated with said stationary 
member and having an extended surface embrac 
ing rotatable discrete openings therein formed 
into an continuous series having a circuitous 
path, said circuitous path intercepting said sta 
tionary beam of luminous flux in a direction 
transverse to the longitudinal direction of said 
slit, said luminous ?ux transmitted to said cell 
passing through both said slit and said openings, 
the sum dimension of said openings registering 
through said slit varying within the operating 
frequency response of said cell sinusoidally with 
the travel of said traveling member, and the ad 
jacent ends of successive openings being spaced 
laterally and overlapped longitudinally with ref 
erence to the direction of travel of said traveling 
member. 
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