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This invention relates to pulse generators, and 
particularly relates to apparatus for deriving com 
posite television Synchronizing signals of the type 
used for obtaining interlaced scanning. 
In order to keep the electron scanning beam of 

a television transmitter in synchronism with the 
electron Scanning beans of a number of television 
receivers it is customary to transmit two types of 
Signals, usually referred to as horizontal and ver 
tical Synchronizing signals. It has become stand 
ard practice to scan the object to be reproduced 
in accordance With an odd-line interlaced scann 
ing pattern so that each frame comprises two 
fields. Thus, an odd number of lines is used for 
SCanning a frame, the standard number of lines 
per frame adopted by the Radio Manufacturers 
ASSociation being 525. Accordingly, each of the 
two fields which make up a frame is scanned with 
262/3 lines in such a manner that the first sweep 
ends when the last horizontal line is scanned half 
Way a CrOSS the Width of the image and the second 
SWeep Starts at exactly the same height as the 
first and begins at the mid-point of the first line. 
Therefore, the frequency of the horizontal syn 
chronizing signal remains constant as well as the 
frequency of the vertical synchronizing signal. 
However, the pattern of the composite synchron 
izing Signal, including horizontal and vertical syn 
Chronizing pulses is different for two consecutive 
fields. During the first field the beginning of the 
Vertical Synchronizing signal coincides with one of 
the horizontal synchronizing pulses, while during 
the next field the vertical synchronizing signal is 
Spaced a distance corresponding to one half of 
a horizontal line from the horizontal Synchron 
izing pulses. 

It is customary in the television art to provide 
One timing unit aSSociated with a wave shaping 
unit for generating the composite synchronizing 
Signal. This timing unit is arranged at the trans 
mitter and serves for controlling two deflection 
generators which in turn are used for developing 
electron deflecting fields for scanning the electric 
image representative of the object to be transmit 
ted. At the same time the timing unit also 
develops pulses to control the two deflecting 
generators provided in each receiver for syn 
chronizing the deflecting generators thereof with 
the deflecting generators of the television trans 
mitter. The timing unit usually consists of a 
chain of multivibrator oscillators from which sig 
nals at the proper frequency are derived. These 
Signals are then shaped in elaborate wave shaping 
circuits for generating the required horizontal, 
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equalizing and Vertical Synchronizing pulses as 
well as the blanking pulses. 
The proper reproduction of the television image 

depends upon the degree of accuracy with which 
the periodicity and the phase of the synchronizing 
signals are maintained. Thus, the frequency as 
well as the Spacing of the Waves forming the Wari 
ous pulses Which make up the composite Syn 
chronizing signal have to be maintained very ac 
curately within extremely narrow limits. Usually 
each group of pulses of the Same frequency is de 
veloped by a separate Wave shaping unit. Dif 
ferent groups of pulses are then mixed by means 
of keying tubes, and it is one of the major difficul 
ties to keep constant the phase relationship be 
tWeen the Various groups of Synchronizing signals. 
A conventional timing unit and its associated wave 
shaping unit arranged for generaitng the vari 
OUIS pulses required for maintaining transmitter 
and receivers in Synchronisrin comprise about 70 
tubes. In view of the severe demands made upon 
the accuracy of the pulses generated the various 
circuits must be very carefully designed and 
maintained in perfect Operating condition. 

It is an object of the present invention, there 
fore, to provide in a television system a novel pulse 
generator Which is particularly adapted for de 
riving groups of pulses with a minimum of equip 
ment. 
Another object of the invention is to provide a 

-generator for developing a composite signal con 
sisting of periodically recurring groups of pulses 
of different duration and frequency such as a 
Composite television synchronizing signal. 

In acordance with the present invention there 
is provided a pulse generator comprising a target 
and means for impressing a stationary pattern 
representative of the pulses to be generated on 
the target to develop an electric image corre 
Sponding to the pattern, the pattern being ar 
ranged in a closed path. Means are also provided 
for cyclically scanning the electric image along 
the closed path to develop an output signal rep 
resentative of the pattern. 
According to one embodiment of the invention 

a pulse generator comprises a photosensitive 
member having a stationary pattern thereon 
representative of the pulses to be generated. 
Means are provided which cooperate with the 
photoSensitive member for developing an electric 
image corresponding to the pattern, the pattern 
being arranged in a closed path. The electric 
image is then cyclically scanned along the closed 
path to develop an output signal representative 

55 of the pattern. 
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Alternatively, a pulse generator includes a 
light in pervious member having openings therein 
arranged in a pattern representative of the pulses 
to be generated. Means are provided for project 
ing an optical iinage of the light inpe ViOUS 
member upon a photosensitive cathode. In this 
nanner an electric in age is developed which in 
cludes a Stationary pattern arranged along a 
closed path and representative of the pulses to 
be generated. 

For a better understanding . Of the in Vention, 
together with other and further objects thereof, 
reference is made to the following description, 
taken in connection. With the accompanying 
drawings, and its scope Will be pointed Gilt in the 
appended clains. 

In the accompanying drawings: 
Fig. 1 is a schematic view of a pulse generator 

including an inage dissector tube and a SSociated 
electric circuits enabodying the present inven 
tion; 

Fig. 2 is an elevational fraginentary View on 
enlarged scale taken on line 2-2 of Fig. and 
illustrating a disk having openings therein ar 
ranged according to a pattern representative of 
the pulses to be generated 

Fig. 3 ilustrates a keying puse utilized in the 
generator of Fig. 1; and 

Fig. 4 is a schematic View of a cathode ray tube 
of the monoscope type and associated electric 
circuits arranged as a generator of television. Syn 
chronizing pulses. 

Referring now Inore particularly to Fig. 1 of 
the drawings, there is illustrated a television pic 
ture signal generating tube of the dissector 
type cooperating With light Source : i for de Vel 
oping electron images. Light Source is ar 
ranged for projecting an optical image of disk 2 
onto photocathode i 3 of image dissector tube i . 
to this end an optical Systern including lenses 
and 5 projects a, bean of light fron light 

Source through disk 2 and focuses an Optical 
image of disk 2 upon photocathode 3. Inage 
dissector tube is further provided with anode 
finger 6 electrically connected to anode form 
ed by a conductive coating On the Inner SU'faCe 
of dissector tube envelope 3. 
For the purpose of supplying operating poten 

tials to anodes 6 and as well as to photo 
Cathode 3 there is provided a voltage Source 
such, for example, as battery 2 connected across 
potentioneter 2 and having its positive terminal 
grounded as shown. 3y ineans of lead 22 con 
nected to a tap of potentionetter 2 photo.cathode 
3 may be maintained at a potential of about 
1100 volts negative against ground. Lead 23 con 
necting anode finger E through resistor 26 to a 
tap of potentiometer 2 normally keeps anodes 
6 and 7 at a potential which may be about 825 

volts negative against ground. 
Disk 2 is provided with openings in a manner 

to be explained hereinafter, and the light p3.SS 
ing through the openings of disk 2 liberates 
photoelectrons from photocathode 3. The pho 
toelectrons thus liberated are attracted to Wards 
anode finger i by virtute of the accelerating po 
tential between photocathode 3 and anode finger 
6. Focusing coil 25 energized through battery 

26 focuses the photoelectrons forning the elec 
tron innage upon aperture 2 provided in anode 
finger 6. Two pairs of deflecting coils 33 and 3 
are provided for deflecting the electron image 
formed by the photoelectrons liberated froin 
cathode 3 in a predetermined manner across 
aperture 2. To this end sweep generator 32 ar 
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4 
ranged to develop a sinusoidal current wave is 
connected to deflecting coils 3, while deflecting 
Coils 3 are connected to Sweep generator 32 
through 90 degrees phase shift network 33. 
Hein Ce, the Sira Lisoidal currenatS filo *Wing through 
deflecting coils 3 and 3 are 90 degrees out of 
phase With respect to each other. Consequently, 
the electron innage is scanned across aperture 27 
in a circular path. 
Anode finger 5 preferably houses an electron 

multiplier, not shoWIn, for multiplying in a con 
Ventional nanner the electron current passing 
through aperture 2.. The output signal devel 
Oped a CrOSS load resistor 34, grounded as shown, 
Inay be obtaired froin lead 35. The operation of 
inlage dissector tube as described hereinabove 
is conventional and, therefore, no further expla 
nation is required here. 
A fragmentary portion of disk 2 through 

Which light is projected onto photocathode 3 is 
illustrated on enlarged scale in Fig. 2. Disk 2 
COrin prises two concentric circular rows 40 and 
( each bearing a predetermined pattern of 
Openings. Outer row f has openings 42 which 
are equally Spaced for representing horizontal 
Synchronizing pulses. As explained hereinabove, 
there aire 525/2 or 262.5 lines in each field. Open 
ings 42 are followed by two spaced groups of nar 
IOW OpeningS 3 of which there are six in each 
group. OpeningS 43 represent the equalizing 
pulses occurring in the composite synchronizing 
Signal. Between the two groups of openings 43 
there is provided another group of six very wide 
Openings 44 which represent the vertical syn. 
chronizing pulses. It will be observed that the 
Spacing between openings 43 and 44 is half as 
Wide as the Spacing between openings 42. The 
pulses Which are generated when the electron 
image representative of rows 4 and 4 is deflected 
aCrOSS aperture 27 have a frequency which is de 
termined by the spacing between the openings 
and the Sweep frequency. Therefore, it will be 
evident that the frequency of the equalizing 
pulses, Corresponding to openings 43 and of the 
Vertical Synchronizing pulses corresponding to 
Openings Afg, is twice the frequency of the hori 
Zontal Synchronizing pulses represented by open 
ings li2 because the Spacing between openings 43 
and it is half as wide as the spacing between 
Openings (2. 
Inner row of disk 2 contains substantially 

the Same groups of Openings 46, 47 and 48 cor 
responding, respectively, to the horizontal syn 
Chronizing, equalizing and vertical synchroniz 
ing pulses. It will be observed that openings 47 
and 48 are displaced with respect to openings 
33 and 46 by half the distance between two con 
secutive openings is in accordance with the 
Standards for television synchronizing signals 
adopted by the Radio Mianufacturers Association. 

In accordance with the present invention an 
electron image representative of circular rows 9 
and AS is cyclically deflected across aperture 41 
in anode finger S. As explained herein above, 
the electron inage is defected through a circular 
path by means of deflecting coils 30 and 3. The 
diameter of the Sweep circle is determined, for 
example, by the accelerating potential between 
photocathode 3 and anode finger S which may 
normally amount to 275 Volts. 
By cyclically changing the accelerating poten 

tial between photocathode 3 and anode finger 
As the diarieter of the SWeep circle may be Varied 
periodically. To this end there is provided key 
ing pulse generator 5 which may be connected 
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to sweep generator 32 for generating square 
topped keying pulses having one-half the fre 
quency of that developed by sweep generator 32. 
Keying pulses 5 developed by pulse generator 
50 are illustrated in Fig. 3. If the frequency of 
Sweep generator 32 is F cycles per second, the 
time consumed for one cycle of keying pulse 5 
is 2/F, as shown in Fig. 3. We may assume that 
the amplitude of positive portion 52 of pulse 5 
amounts to -25 volts and the amplitude of neg 
ative portion 53 of the keying pulse 5 is -25 
WoltS. 

Keying pulse 5 is impressed by lead 54 upon 
anode finger 6. Accordingly, the accelerating 
potential between photo.cathode 3 and anode 
finger 6 Varies between 250 and 300 Wolts because 
the potential of anode finger 6 varies periodi 
Cally between -800 and -850 vots. When the 
accelerating potential between photocathode 3 
and anode finger 6 is 300 volts, the electrons 
become “stiffer' and are, therefore, deflected less 
by deflecting coils 30 and 3 and accordingly in 
ner row of disk 2 is now Scanned. After a 
time, which is equal to the reciprocal of the 
frequency of sweep generator 32, the accelerat 
ing potential between photocathode 3 and anode 
finger 6 is reduced to 250 volts. Accordingly, 
the electrons are now less stiff and, therefore, 
are deflected more by deflecting coils 30 and 3 
and thus: Outer row of disk 2 is now scanned, 
The electron image focused by the magnetic 

field developed by focusing coil 25 is only sharply 
in focus for a certain accelerating potential be 
tWeen photocathode 3 and anode finger, 6. 
Thus, when the accelerating potential between 
photocathode 3 and anode finger 6 is varied, 
the electron image may be slightly out of focus. 
Unless the accelerating potential varies appreci 
ably the defocusing of the electron image will 
not be very serious. However, it may be desired 
in Some cases to vary the current flowing through 
focusing coil 25 in Synchronism with the changes 
of the accelerating potential between photocath 
Ode 3 and anode finger 6 to keep the electron 
image sharply in focus at all times. To this end 
the keying pulse developed by keying pulse gen 
erator 5 may be connected in series with battery 
26 to key the current flowing through focusing 
coil 25. When the accelerating potential be 
tween photocathode 3 and anode finger 6 as 
Sumes its lower Value, that is, when outer roW 
40 is scanned, the current flowing through focus 
ing coil 25 also should be Smaller than When the 
accelerating potential is higher. 

the diameter of the circular path across Which 
the electron image is Scanned Inay also be Varied 
by periodically changing the amplitude of SWeep 
generator 32. In that case the accelerating 
potential between photo.cathode 3 and anode 
finger 6 may be kept constant and it will not 
be necessary to Vary the current flowing through 
focusing coil 25. The amplitude of Sweep gen 
erator 32 may be periodically varied by conven 
tional means Such as a keying pulse generator, 
not Shown in Fig. 1. 

It . Will be obvious then that When light pro 
jected through any one of openings 2, 3, 4, 
46, 47 or 68 falls onto photocathode 3, elec 
trons are liberated thereby. When these elec 
trons are Scanned acroSS multiplier opening 2, 
they Will produce a Signal of a duration corre 
Sponding to the width of the opening. In this 
manner a COmpOSite teleVision SynchroniZing Sig 
nal may be derived from image dissector tube 0. 

It is to be underStOod that instead of image 
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6 
dissector tube f0 any other type of picture sig 
nal generating tube may be utilized for gener 
ating a signal output representative of the pat 
terra of disk 2 projected thereon. It is also feas 
ible to develop different types of pulses by means 
of the pulse generator of the invention. All that 
is necessary is to provide a disk having openings 
therein arranged along a closed path in a pat 
tern representative of the pulses to be gener 
ated. One of the advantages of the pulse gen 
erator of the invention is that there are no now 
ing or rotating parts, the Scanning being ef 
fected electronically. 
The pulse generator of the invention has par 

ticular utility for deriving a composite signal con 
Sisting Of grOupS of pulSeS Which recuperiodi 
cally. The SWeep frequency Such as generated 
by sweep generator 32 when divided by the num 
ber of rows in the target to be Scanned should 
be equal to the frequency corresponding to one 
complete cycle or period of the composite Signal. 
In the instant case, each of rows A and is should 
be scanned at a frequency of 60 cycles per second 
which is the field frequency. The frequency of 
the composite Signal is 30 cycles per Second cor 
responding to the frame frequency. The fire 
quency of the SWeep generator, when multiplied, 
for example, by the number of openings such as 
A2 arranged in One roW of disk 2, should equal 
the horizontal line frequency. 

In Order to generate a composite Synchroniz 
ing Signal including horizontal and Wertical Syn 
chronizing pulses the SWeep frequency generated 
by Sweep generator 32 should be 60 cycles per 
second. Hence, each of rows 40 and is scanned 
at the field frequency of 60 cycles per second. 
Openings 2 should be equally spaced to provide 
262.5 openings per row. Hence, the frequency of 
the horizontal Synchronizing Signal represented 
by openings 42 is 262.5 times 60, the SWeep fre 
quency, or 15,750 cycles per Second Which is equiv 
alent to the standard horizontal Synchronizing 
pulse frequency. The frequency of one complete 
cycle of the composite signal is 60 cycles per sec 
Ond divided by two, the number of rows of disk 
2, or 30 cycles per second. 
It will be seen that the pulse generator illus 

trated in Figs. 1 to 3 provides a particularly sin 
ple means for generating the composite teleVisiOn 
Synchronizing signal. The frequency of SWeep 
generator 32 which has a sinusoidal output wave 
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can be kept very constant by means well known in 
the art. Openings 2, 43, 44, 46, 8 and A8 in 
disk 2 can be spaced as accurately as desired, 
and the group of pulses obtained during each 
complete Sweep of rows and repeats again 
at the frequency of the output Wave of sweep 
generator 32. 
In accordance with the present invention it is 

not necessary to project an optical image of disk 
f2 onto photocathode 3. In some cases it may 
be preferred to prepare photocathode 3 of image 
dissector tube 0 in such a manner that photo 
sensitive portions alternate with portions that 
are not photosensitive in accordance With a pat 
tern representative of the pulses to be gener 
ated. This may, for instance, be effected by 
etching or printing the desired pattern on photo 
cathode 3. For example, the pattern may be 
printed with carbon ink on photocathode 3 
Which after heating Will be reduced to Substan 
tially pure carbon having a low photosensitivity. 
When a photocathode prepared in Such a man 
ner and forming part of an image dissector tube 
is flooded with light, an electron image may be 
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developed which is representative of the pattern 
impressed on the photocathode. 

Fig. 4 illustrates a cathode ray tube 55 of the 
monoscope type which is provided with a target 
56 having imprinted thereon a stationary pat 
tern. The patterin jirapressed on target 63 may 
be identical with that shown in Fig. 2, or any 
other pattern may be used which is representative 
of the pulses to be generated. For the purpose 
of developing an electron bean and focusing it 
upon target 56, there is provided electron gun 
5 including cathode 58, control grid 69, first 
ano de 6 and second anode 62. Anode 63 con 
nected to second anode 62 as shown may consist 
of a conductive coating arranged on the inner 
surface of envelope 64. 
A Voltage Source such, for example, as battery 

65 having its positive terminal grounded is con 
nected across potentiometer 66 for providing op 
erating potentials to electron gun 5. To this 
end cathode 58 is connected by lead 67 to a suit 
able tap of potentiometer 65. Cathode 58 may 
be maintained at a potential of about 1500 volts 
negative against ground. Control grid 6) is kept, 
at a potential that is a few volts negative against 
that of cathode 58 by means of a suitable tap on 
potentiometer 66. First anode 6 is connected 
through lead to potentiometer 66 and may be 
a few hundred volts positive with respect to cath 
ode 58. 

Deflecting plates 2 and 3 each have shunt re 
Sistors 4 and 5, respectively, connected across 
their input leads. Resistors 4 and 5 each have 
a center tap connected to anode 63. For the pur 
pose of deflecting the electron beam developed 
by electron gun 5, deflecting plates 2 are con 
nected to field generator 6, while deflecting 
plates 3 are connected to field generator 75 
through 90 degrees phase shift network i. 
Hence, the voltages supplied to deflecting plates 
72 and 3 are 90 degrees out of phase with respect 
to each other. Thus, the electron bean devel 
oped by electron gun 5 and focused upon target 
56 is swept circularly across target 56 by means 
of deflecting plates 2 and 3. 
Keying pulse generator 8 is arranged to de 

velop a keying pulse having half the frequency 
of that derived from field generator 3. The key 
ing pulse developed by lxeying pulse generator 88 
may be substantially identical to keying pulse 5 
illustrated in Fig. 3. By means of leads 8 and 
82 the keying pulse is impressed across resistor 
83 connected by lead 84 between second anode 52 
and ground. Thus, the accelerating potential of 
the electron beam is periodically changed. Hence, 
in the manner explained herein above in connec 
tion with Figs. 1 and 3, the electron bean Sweeps 
across target, 56 along two concentric circular 
predetermined paths. The secondary electron 
emission properties of target 55 vary according to { 
a predetermined pattern and, therefore, the num 
ber of secondary electrons collected by anode 63 
varies in accordance with the pattern impressed 
on target 56. The output signal developed across 
load resistor 85 connected between target 53 and 
ground may be derived from output lead 88. 
While there have been described what are at 

present considered the preferred embodiments of 
the invention, it will be obvious to those skilled 
in the art that vario:US Changes and modificationas 
may be made therein. Without departing from the 
invention, and it is, therefore, aimed in the ap 
pended claims to cover all such changes and 
modifications as fall within the true spirit and 
Scope of the invention. 
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What is claimed is: 
1. A generator for developing cyclically recur 

ring groups of pulses of different duration and 
frequency comprising a photosensitive member, 
means for impressing a stationary pattern rep 
resentative of One cycle of said groups of pulses 
to be generated on said photosensitive member to 
develop an electric image corresponding to said 
pattern, and means for cyclically Scanning said 
electiic image to develop an output signal repre 
sentative of said pattern. 

2. A generator for developing a cyclically re 
curring composite signal including groups of 
pulses of different duration and frequency, said 
generator comprising a photosensitive member, 
means for impressing a stationary pattern repre 
sentative of One cycle of said composite Signal 
to be generated on said photosensitive member to 
develop an electric image corresponding to Said 
patterin, and means for cyclically scanning said 
electric image at the frequency of said composite 
signal to develop a signal output representative 
of said pattern. 

3. A generator for developing a cyclically re 
curring signal incluiding groups of pulses of dif 
ferent duration and frequency comprising a tar 
get having secondary electron emissive properties 
varying in accordance with a stationary pattern 
representative of one cycle of said groups of 
pulses to be generated, Said pattern being ar 
ranged in a plurality of concentric circular rows, 
and means for cyclically Scanning said target 
along each of said circulair rows in Succession to 
develop an output signal representative of Said 
pattern. 

4. A pulse generator comprising a photosensi 
tive menber having a stationary pattern thereon 
representative of the pulses to be generated, 
inmeans cooperating With said photosensitive mem 
ber for developing an electric image correspond 
ing to Said pattern, and means for cyclically scan 
ning Said electric image to developan output sig 
nal representative of said pattern. 

5. A pulse generator comprising a photosensi 
tive member having a stationary pattern etched 
thereon representative of the pulses to be gen 
erated, meanS for projecting light on Said mem 
ber to develop an electron image corresponding 
to Said pattern, and means for cyclically scan 
ning Said electron image to developan output sig 
nal representative of said pattern. 

6. A pulse generator comprising a photosensi 
tive cathode, a light impervious stationary mem 
ber having openings therein arranged in a pat 
tel'n representative of the pulses to be gener 
ated, means for projecting an optical image of 
Said member upon said photosensitive cathode, 
means Cooperating With Said photosensitive cath 
Ode for developing an electric image representa 
tive of said optical image, and means for cyclical 
ly Scanning said electric image to develop an out 
put Signal representative of said pattern. 

7. A generator for developing a cyclically re 
Curring composite signal including groups of 
pulses of different duration and frequency, said 
geilerator comprising a photosensitive cathode, a 
light impervious stationary member having open 
ings therein arranged in a pattern representative 
of Cne cycle of Said composite signal to be gener 
ated, means for projecting an optical image of 
said member upon said photosensitive cathode, 
means cooperating With Said photosensitive cath 
Ode for developing an electric image representa 
tive of Said Optical image, and means for cycli 
cally Scanning said electric image at the frequen 
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cy of said composite signal to develop a signal 
output representative of said pattern. 

8. A pulse generator comprising a photoSensi 
tive cathode, a light impervious stationary mem 
ber having Openings therein arranged in a pat 
tern representative of the pulses to be generated, 
Said openings being arranged in a plurality of 
concentric circular rows, means for projecting an 
optical image of said member upon said photo 
Sensitive cathode, means cooperating With Said 
photosensitive cathode for developing an electric 
image representative of said optical image, and 
means for cyclically scanning said electric image 
along each of said circular rows in succession to 
develop an output signal representative of said 
pattern. 

9. The method of generating cyclically recur 
ring groups of pulses of different duration and 
frequency comprising developing an electric im 
age of a stationary pattern arranged in a plural 
ity of related areas and representative of the 
pulses to be generated, and cyclically Scanning 
said electric image along each of said areas in 
succession to derive an output signal representa 
tive of said pattern. 

10. The method of generating cyclically recur 
ring groups of pulses of different duration and 
frequency comprising developing an electron in 
age including a stationary pattern arranged in 
a plurality of related areas and representative of 
the pulses to be generated, and cyclically scan 
ning said electron image along each of said areas 
in succession to derive an output signal represen 
tative of Said pattern. 
1. The method of generating cyclically recur 

ring groups of pulses of different duration and 
frequency comprising projecting an optical im 
age including a stationary pattern arranged in a 
plurality of rows and representative of the pulses 
to be generated, developing an electric image 

5 

0. 

5 

20 

30 

3 5 

40 

O 
from said optical image, and cyclically scanning 
said electric image along each of Said roWS in 
succession to derive an output signal representa 
tive of said pattern. 

12. The method of generating cyclically recur 
ring groups of pulses of different duration and 
frequency comprising developing an electric in 
age including a stationary pattern arranged in a 
plurality of concentric rows and representative 
of the pulses to be generated, and cyclically scan 
ning said electric image along each of Said circu 
lar rows in Succession to derive an output signal 
representative of said pattern. 

13. A pulse generator comprising a target hav 
ing a pattern, said pattern including a first area, 
representative of a certain electrical wave train 
and a second area, representative of a different 
electrical wave train, and means for cyclically 
Scanning said areas in succession to develop an 
output signal representative of Said pattern. 

14. A pulse generator COmprising a target hav 
ing a pattern, said pattern including a first group 
of related areas representative of a certain elec 
trical Wave train and a second group of related 
areas representative of a different electrical Wave 
train, and means for cyclically scanning said 
groups of areas in Succession to develop an out 
put signal representative of said pattern. 
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