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My invention relates to television systems and 
methods of operation therefor. 

In a television system employing a cathode 
ray tube to reproduce the picture at the receiver, 

5 the fluorescent screen of this tube is usually 
Scanned by the cathode ray, say from left to right 
and top to bottom, as one reads a book. After 
tracing each horizontai left-to-right line, the 
beam is rapidly returned to the beginning of the 

10 next line. Its return path, referred to as the 
horizontal return line, causes an objectionable 
light trace on the screen. Upon reaching the 
bottom of the picture, the beam must return to 
the top in order to scan the next picture. Again, 

5 its return path, referred to as the vertical return 
line, is visible as an undesirable light, trace on 
the screen. 
One of the objects of my invention is to elim 

inate these undesirable return lines. 
Another object of Iny invention is to provide 

an improved television system wherein better con 
trast in the picture is obtained than has been 
possible under similar operating conditions, with 
the various systems proposed heretofore. 
Other objects and advantages will hereinafter 

appear. 
In accordance with my invention, in a television 

System wherein a cathode ray tube forms part of 
8 the receiving station, electrical effects developed 

locally in an operating circuit of this station, in 
cidental to normal operation thereof, are utilized 
to substantially cut off the ray during predeter 
mined intervals. 

Further, in accordance with my invention, in 
a television receiving station including a cathode 
ray tube and means for deflecting the ray hori 
Zontally and vertically, electrical effects, devel 
oped incidental to the operation of the ray-de 

0 flecting means, are utilized to substantially cut 
off the ray during the return periods in both the 
horizontal and vertical directions. 
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Further, and more particularly, in accordance 
45 with my invention, in a television receiving sys 

ten including a cathode ray tube and associated 
electromagnetic deflecting coils, a voltage wave 
of the same general shape as that occurring 
across these coils is impressed upon the grid of 

50 the tube to substantially cut off the lay during 
the return periods in the ray-deflecting cycles. 
My invention resides in the system and method 

of operation of the character hereinafter de 
scribed and claimed. 

55 For the purpose of illustrating my invention, an 

(C. 8.5) 
embodiment, thereof is shown in the drawing, 
Wherein 

Figure i is a diagrammatic view of a television 
receiving system embodying my invention; 

Fig. 2 is an elevational view, looking toward the 
left in Fig. 1; and 

Fig. 3 is a diagrammatic view, illustrating a 
modification. 
The receiving station in Fig. 1 is of the same 

general type disclosed in the copending applica 
tion by Arthur W. Wance, Serial No. 544,959, and 
filed June 17, 1931, now Patent No. 2,132,939 
granted Nov. 15, 1938. The picture signalis and 
the horizontal and vertical synchronizing in 
pulses are taken from the resistances G, , and 
S2 connected in parallel to the output termin3, is 
of a suitable radio receiver 3. For the gargosa 
of reproducing a picture in accordance With 12 
received picture signals, the same are take; 'C.C. 
the resistance it by an associated coitact, 8, 22.ci. 
applied by way of a condenser 5 to the grid 6 
of a Cathode ray tube . 
and the electron-emitting cathode 9, and the grid 
26 of this tube are supplied with the usual oper 
ating potentials, as indicated. 
The ray 20 is caused to scan a filuorescent, 

Screen at the large end of the tube, and along a 
path similar to that shown in Fig. 2, that is, along 
a saw-tooth path from the point 22 to the point 
23, and thence along a vertical return path 24 
back to the starting point 22. The ray is defiect. 
ed horizontally by electromagnetic coils 25 coin 
nected across the output terminals of a suitable 
Source 26 which causes a saw-tooth current wave 
Of the desired frequency to pass through these 
coils. 
The ray is deflected vertically by electromag. 

netic coils 27 connected across the output termi 
nals of a suitable vertical source 28 which causes 
a saw-tooth current wave of the desired frequen 
cy to paSS through these coils. - 
The horizontal Synchronizing impulses, taken 

from the resistance f by an associated contact 
29 and applied to the source 26, and the vertical 
Synchronizing impulses taken from the resistance 
2 by an associated contact 30 and applied to 

the source 28, operate in the well known manner 
to maintain deflection of the ray 20 in synchro 
nism with operating action at the transmitting 
Station. 
The Voltage wave across the vertical deflec 

tion coils 2 comprises positive impulses occur 
ring once every picture frame. These impulses 
occur during vertical deflection of the ray 20 
from the point 23 back to the starting point 22. 

The usual anode 8. 

4. 
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2 
For the purpose of utilizing these impulses to 

cut off the ray during this period, and thus elim 
inate the vertical return line 24, the voltage Wave 
across the coils 27 is applied to the grid circuit 

5 of a suitable amplifier 33 through a connection 34 
from the plate circuit of the last tube in the ver 
tical deflection source 28. The voltage Wave in 
the plate circuit of the amplifier 33 is the Same 
shape as the voltage wave across the coils 27, but 
180 degrees out of phase therewith and, therefore, 
comprises negative impulses occurring once every 
picture frame. This reversed wave is applied to 
the grid 6 by a connection 36. The negative 
voltage impulses occurring between the picture 
frame periods are thereby made effective to in 

O 

5 

press a negative bias on the grid 6 of sufficient 
amplitude to substantially cut off the ray 20 dur 
ing the vertical return line period. The vertical 
return line 24 is thereby eliminated. 

0 For the purpose of also eliminating the hori 
zontal return lines 3, the Voltage wave across the 
horizontal deflecting coils 25 is utilized in a sini 
lar manner. This voltage Wave appears in the 
plate circuit of the last tube in the horizontal 
deflection source 26, and comprises positive volt 
age impulses occurring at a frequency equal to 
that of the horizontal scanning frequency. This 
wave is reversed by a suitable amplifier 40 and 
applied to the grid 6 of the tube through the 
connection 36. 
From the foregoing, it will be seen that in my 

improved system electrical effects, in the form of 
the negative voltage impulses referred to, and 
which are developed locally at the receiving sta 
tion incidental to operation of the ray-deflecting 
means, are utilized to substantially cut off the ray 
20 to eliminate both the vertical return line 24 
and the horizontal return lines 3. 
As a modification, the same result as in Fig. 1 

0 may be obtained by omitting the amplifiers 33 
and 60 and impresssing the voltage waves, across 
the coils 25 and 2, on the grid circuit of the tube 

by, induction, as shown in Fig. 3. For this 
purpose, the coils 42 and 3 are connected in 
series, respectively, with the coils 25 and 27, and 
inductively coupled to a coil 44 in the grid circuit 
of the tube . The polarities, or relative posi 
tions of the coils 42 and 43 with respect to the coil 
44, are such that the voltage impulses impressed 

0 on the grid is are negative. 
As a modification of the induction method in 

Fig. 3, it is proposed to place suitable pick-up 
coils on the legs of the usual core for the deflect 
ing coils 25 and 2, and to suitably connect these 
pick-up coils in the grid circuit of the tube 7, 
for example, in series with the resistance 0. 
Where the picture signal amplifier forming 

part of the radio receiver 3 is in proximity to the 
vertical deflection source 28, the last tube of this 
amplifier may be used in lieu of and serve the 
Same purpose as the amplifiers 33 and 40 in 
Fig. 1, in which case the connection 36 would 
Supply the grid circuit of this last tube by a suit 
able connection. 

If the deflection Sources 26 and 28 are con 
Structed or adjusted so that the voltage waves 
across the coils 25 and 2 are of the proper po 
larity, these waves can be impressed directly on 
the grid circuit of the tube 7, or at a reduced 
amplitude on the grid circuit of the amplifier tube 
forming part of the receiver 3 and which is sec 
Ond in line from the tube 7. In either case, the 
Voltage impulses impressed on the control grid 6 
Will be negative, and effective accordingly to cut 
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off the ray 20 to eliminate the return lines 24 and 
3. 
The electrical wave for controlling elimination 

of the ray 20 may be taken from any suitable 
circuit forming part of the receiving station, and 
impressed on another circuit to effect the desired 
control action. For example, the voltage Waves 
in the plate circuits of any suitable stages in the 
deflection sources 26 and 28, may be utilized. 
I believe myself to be the first to provide a tele 

vision system wherein the receiving station en 
bodies a cathode ray tube, and wherein electrical 
effects are developed locally in an operating cir 
cuit of the receiving station to substantially cut 
off the Cathode ray during predetermined inter 
vals. 
While I have disclosed a particular embodi 

ment of my invention, it will be understood that 
various changes within the conception of those 
skilled in the art might be made without depart 
ing from the spirit of my invention or the Scope 
of the claims. 
I claim as my invention: 
1. In the art of television wherein a cathode 

ray tube forms part of the receiving station and 
operates to reproduce the transmitted picture, 
the method of operation which comprises receiv 

10 

20 

ing picture and Synchronizing Signals, developing 
a cathode ray and directing the same at a Screen, 
deflecting the ray to cause it to scan the screen, 
developing under the control of the received Syn 
chronizing signals electrical impulses independ 
ently of the transmitting station and locally in 
an operating circuit of the receiving station, and 
utilizing said impulses to substaintially cut off the 
cathode ray at predetermined intervals during 
the Scanning action. 

2. In the art of television wherein a cathode 
ray tube forms part of the receiving station, and 
wherein means is provided for deflecting the ray 
to cause the same to Scan. Screen structure; the 
method of operation which comprises developing 
a Cathode ray and directing the same at the 
Screen structure, deflecting the ray to cause it to 
Scan the screen structure utilizing electrical ef 
fects developed incidental to operation of the ray 
deflecting means to substantially cut off said ray 
during a predetermined period in the ray-deflect 
ing cycle. 

3. In the airt of television wherein a cathode 
ray tube is used at the receiving station, and 
wherein defiecting coils effect scanning movement 
of the ray; the method of operation. Which con 
prises developing a cathode ray and directing the 
Sane at a Screen, deflecting the ray to cause it 
to Scan the Screen, and utilizing the Voltage Wave 
across said coils to render the cathode ray Sub 
stantially non-effective during predetermined pe 
riods in the scanning cycle. 

4. In a television receiving system, cathode ray 
apparatus, Screen structure on Which a picture is 
reproduced, means for causing scanning nove 
ment of the ray, and ineans controlled by said 
first-named means for eliminating the return 
lines Which Would otherWise be Visible incidental 
to the scanning action. 

5. In a television receiving System, Cathode ray 
apparatus having screen structure on which a 
picture is reproduced, means for causing the ray 
to Scan said structure along substantially hori 
ZOntal and Vertical return lines in the scanning 

- Cycle, and means controlled by said first-named 
means and operating to suppress the ray to elimi 
nate Said lines. 

6. In a television. System, cathode ray appara 
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tus for reproducing a picture, means including 
an electron tube for supplying said apparatus 
with picture signals, means for causing scanning 
movement of the ray, and means also including 
said tube controlled by said second named means 
to suppress the ray during a predetermined pe 
riod in the scanning cycle. 

7. In a television System, Cathode ray appara 
tus for reproducing a picture, screen structure 
forming part of Said apparatus, means including 
an electron tube for supplying said apparatus 
with picture signals, and ray deflecting means 
for causing the ray to scan Said structure and 
operating to supply the grid circuit of said tube 
with electrical impulses effective to cause Sup 
pression of the ray during a predetermined pe 
riod in the Scanning cycle. 

8. In a television system, cathode ray appara 
tus for reproducing a picture and provided with a 
screen, electromagnetic coils for deflecting the 
ray across said screen, means including an elec 
tron tube for supplying said apparatus with pic 
ture signals, means for energizing said deflection 
coils and causing electric current of Substantially 
saw tooth wave form to flow therethrough to 
deflect the cathode ray, and a connection for 
impressing on the grid circuit of said tube a 
voltage wave representing. Substantially a first 
derivative of the current flowing through said 
Coils. 

9. In the art of television wherein picture sig 
nals are supplied to the grid circuit of cathode 
ray apparatus to reproduce a picture on a Screen, 
the method of operation which comprises devel 
oping negative voltage impulses locally at the 
receiving station and independently of the re 
ceived picture signals, and supplying the in 
pulses so developed to said circuit during periods 
when the ray is not effective for picture-repro 
duction purposes, supplying picture signals to 
the grid circuit of the tube, and deflecting the ray 
to cause it to scan the screen. 

10. In the art of television wherein picture sig 
nails are supplied to the control electrode circuit 
of cathode ray apparatus to reproduce a picture 
on a Screen, and wherein electromagnetic coils 
are utilized to deflect the ray, the method of 
operation which comprises supplying picture sig 
nals to the control electrode circuit of the tube, 
deflecting the ray to cause it to scan the screen, 
and impressing upon said circuit a voltage derived 
from the Voltage wave acroSS Said coils. 

11. In the art of television wherein picture sig 
nals are supplied to the control electrode circuit 
of cathode ray apparatus to reproduce a picture 
on a screen, and wherein electromagnetic coils 
are utilized to deflect the ray, the method of op 
eration which comprises supplying picture signals 
to the control electrode circuit of the tube, de 
flecting the ray to cause it to scan the screen, and 
impressing by induction upon said circuit a volt 
age derived from the Voltage wave across said 
coils. 

12. In-the-art of television wherein a cathode 
ray tube forms part of the receiving station and 
operates to reproduce the transmitted picture, the 
method of operation which comprises receiving 
picture and Synchronizing signals, developing a 
cathode ray and directing the same at a screen, 
deflecting the ray to cause it to scan the screen, 
developing, at the receiving station, electrical im 
pulses independently of the transmitting station, 
but under the control thereof and locally in an 
operating circuit of the receiving station, and 

3 
utilizing said impulses to control operating action 
at said receiving station. 

13. In the art of television wherein cathode ray 
apparatus is employed to reproduce a picture 
and wherein means including an electrical system 
comprising at least one tube is employed to cause 
the electron ray developed within the scanning 
apparatus to scan a target element in reproduce 
ing the picture, the method of operation whic 
comprises directing the electron ray upon the 
target element, deflecting the electron ray under 
the control of the energy in the electrical syster 
to cause the ray to Scan the target element, and 
utilizing a portion of the voltage wave in the 
Output circuit of the electrical System used for 
deflecting the ray to render the ray substantially 
non-effective with respect to the target element 
during predetermined periods in the scanning 
cycle. 

14. In a television System, cathode ray appa, 
ratus wherein a cathode ray is developed, elec 
trode structure, means for directing the developed 
ray toward the electrode structure, means for 
causing the ray to Scan said structure, and means 
controlled by said first-named means for ren 
dering the ray substantially non-effective during 
predetermined periods in the scanning cycle. 

15. In a television system, cathode ray appa 
ratus wherein a cathode ray beam is developed, 
electromagnetic means for deflecting the ray, 
means for causing a sawtooth current Wave to 
flow through said ray-deflecting means, means 
including an electron tube for supplying said 
apparatus with picture signals, and a connection 
for impressing on the grid circuit of said tube 
a voltage wave which substantially represents a 
first derivative of the current wave flowing 
through said ray-deflecting means. 

16. In the art of television wherein a cathode 
ray tube having therein means to develop a Cath 
ode ray beam and a control electrode to control 
the intensity of the cathode ray beam is utilized 
and wherein the developed cathode ray beam is 
deflected to Scan a predetermined area, the meth 
od of operation which comprises directing the de 
veloped cathode ray beam toward the predes 
termined area, developing electrical energy for 
deflecting the cathode ray beam according to a 
predetermined deflection pattern to cause it to 
scan the predetermined area, developing nega 
tive voltage impulses under the control of the 
said developed electrical energy locally at the 
receiving station and independently of received 
signals, supplying the impulses so developed to 
the control electrode circuit of the cathode ray 
tube at predetermined and Substantially identical 
time intervals in each scanning cycle to sub 
stantially suppress the cathode ray during the 
Said periods. 

17. In the art of television wherein Cathode 
ray apparatus having therein means to develop 
a cathode ray is utilized, and wherein means in 
cluding a multi-stage electron tube system are 
employed to cause the ray to scan electrodestruc 
ture contained within the tube; the method of 
operation which comprises developing a cathode 
ray and directing the same at the electrode struc 
ture, deflecting the ray to cause it to scan the 
electrode structure, and utilizing the voltage wave 
in the plate circuit of one of the tubes comprising 
said System to render the ray Substantially non 
effective with respect to said structure during 
predetermined periods. 

18. In the art of television wherein cathode ray 
apparatus is utilized, and wherein the ray is de 
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flected by an electrical system comprising at 
least one electron tube; the method of operation 
which comprises developing a cathode ray and 
directing the same at a screen, deflecting the ray 
to cause it to scan the screen, and utilizing the 
voltage wave in the plate circuit of Said tube to 
control the intensity of Said ray. 

19. In a television System, cathode ray appa 
ratus provided with a target element, complemen 
tary elements for deflecting the ray back and 
forth across said target element, a generator of 
an electrical wave comprising at least one elec 
tron tube, means for supplying said electrical 
wave to said deflecting elements, means for con 
trolling the intensity of the ray, and means con 
nected between said control means and the plate 
circuit of a tube of said generator to SuppreSS 
the ray during predetermined periods of the de 
flection thereof. - 

20. A system for deflecting electron passage 
in a cathode ray tube, comprising in combina 
tion a cathode ray tube provided with electron 
passage deflecting elements and a fluorescent 
plate, saw tooth voltage generating means con 
sisting of a condenser connected with a direct 
current source to be charged thereby at a Sub 
stantially constant rate and a vacuum valve con 
nected across the terminals of said condenser for 
short circuiting said condenser periodically, 
means for generating periodical impulses which 
are used to control the discharge of Said short 
circuiting valve, and means actuated from the 
deflecting means and in circuit with said deflect 
ing element and associated with the grid circuit 
of Said cathode ray tube for eliminating the re 
turn path of the image on the fluorescent plate. 

21. In a television System, cathode ray appa 
ratus including structure activated by the ray, 
means for causing Scanning movement of the ray 
over said structure, and means controlled by said 
first named means for eliminating return lines 
which would otherwise be visible at the receiver 
incidental to the scanning action. 

22. In the art of television wherein a cathode 
ray tube having therein a target element is uti 
lized and wherein Scanning movement of the ray 
relative to the target is effected by deflecting 
means across which a voltage Wave is applied; 
the method of operation which comprises devel 
oping a cathode ray and directing the same at 
the target element of said cathode ray tube, de 
flecting the ray to cause it to Scan said target, 
and utilizing a portion of such voltage wave to 
render the Cathode ray Substantially non-effec 
tive during predetermined periods in the scanning 
cycle. 

23. In a television System, Cathode ray appa 
ratus wherein a cathode ray beam is developed, 
means including at least one electron tube for 
deflecting the ray, and means for controlling the 
ray intensity in accordance with the voltage Wave 
in the plate circuit of Said tube. 

24. The method of Scanning a picture area, with 
a cathode ray beam which comprises exposing 
said said beam to the influence of a Scanning cur 
rent which would normally cause said beam to 
repeatedly traverse said area, in two directions, 
and utilizing a derivative of Said current to sub 
stantially extinguish said beam in One direction 
of its traverse of the area. 

25. A method of Scanning a picture area, with a 
cathode ray beam which comprises exposing said 
beam to the influence of a Scanning current 
which would normally cause said beam to repeat 
edly traverse said area, relatively slowly in one 

direction and relatively rapidly in another, di 
rection, and deriving energy impulses from the 
scanning current for substantially extinguishing 
said beam during the rapid portion of the cycle. 

26. The method of scanning a target area in a 5 
tube wherein a cathode ray beam is developed, 
which comprises exposing said beam to the influ 
ence of a Scanning current which Would nor 
mally cause said beam to repeatedly move in two 
directions to cause said area to be scanned, and lo 
utilizing a derivative of said current to Substan 
tially extinguish said beam in one direction of 
its motion." 

27. The combination with a System for elec 
trical transmission of pictures employing a cath- 5 
ode ray beam for scanning a target element, of 
means for deflecting the beam across said target 
element at a substantially uniform rate and re 
turning said beam to its initial position at a 
higher rate, and means actuated by said deflect- 20 
ing means for interrupting said beam during the 
return motion thereof. 

28. The combination with a system for elec 
trical transmission of pictures employing an elec 
tron beam for scanning a target element, of a 25 
coil for establishing a magnetic field for deflect 
ing the electron beam, means for exciting said 
coil by a Current having a Wave form compris 
ing substantially straight lines of unequal slope, 
and means for impressing a voltage induced by 30 
the steeper of the current slopes in opposition 
to the electron beam to interrupt said electron 
beam during the periods of return deflection. 

29. The combination with a system for elec 
trical transmission of pictures employing a cath- 35 
ode ray tube wherein a target area is scanned, of 
means for deflecting the cathode ray to cause 
Said target area to be scanned in one direction at 
a Substantially uniform rate and returning said 
cathode ray to its initial position at a higher 40 
rate, and means actuated by said deflecting 
means for interrupting said cathode ray during 
the return motion thereof. 

30. The combination. With a system for elec 
trical transmission of pictures employing an elec- 45 
trical discharge tube wherein a target area is 
Scanned by an electron bean, of a coil for estab 
lishing a magnetic field for deflecting the said 
electron beam to cause said area, to be scanned, 
means for exciting said coil with a current hav- 50 
ing a wave form comprising substantially straight 
lines of unequal slope and means for impressing 
a voltage induced by the steeper of the current 
slopes in opposition to the electron beam to inter 
rupt said electron beam during the periods of 55 
return defection. 

31. In combination with a cathode ray device 
including an electron gun for projecting a con 
centrated cathode ray beam of substantially ele 
mental cross-sectional area at the point of im- 60 
pact upon a target element positioned to receive 
the beam and to respond thereto at the area of 
beam impact, means to cause traversal of the 
cathode ray beam across the target, and means 
controlled by the first named means for eliminat- 65 
ing the return lines which would otherwise cause 
undesired response from the target element. 

32. In combination with a cathode ray device 
including an electron gun for projecting a con 
centrated electron beam of substantially elemen- 70 
tal cross-sectional area at the point of impact 
upon a target element positioned to receive the 
beam and to respond thereto at the area of beam 
impact, means to normally cause traversal of the 
cathode ray beam across the target along a sub- 75 
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stantially saw-tooth pattern so that traversal of 
the target by the beam occurs relatively slowly in 
one direction and relatively rapidly in the other 
direction, and means controlled by the first 
named means for eliminating traces of the beam 
which would cause undesired response from the 
target element during the rapid portion of the 
target traversal. 

33. In combination with a cathode ray device. 
including an electron gun for projecting a con 
centrated Cathode ray beam of substantially ele 
mental Cross-sectional area, at its point of im 
pact upon a bi-dimensional target element posi 
tioned to receive the beam and to respond thereto 
at the area of bean impact, means to defect 
the Said beam SC as normally to cause a back and 
forth traversal of the target by the said cathode 
ray beam in one plane of motion, a second means 
to deflect the said beam so as normally to cause a 
back and forth traversal of the target by the said 
cathode ray bean in a substantially mutually per 
pendicular plane of motion at a rate substantially 
slower than the deflection in the first plane of 
notion, each of Said beam defections relative to 
the target at the two rates following a saw-tooth 
pattern and Operating simultaneously to cause 
traversal of Substantially the complete target by 
the bean SO that the bean notion relative to the 
target is bi-directional and a complete bi-dimen 
sional traverse of the target occurs only after a 
pre-determined number of bean defections at the 
more rapid rate, and means controlled by each of 
the deflection controlling means for eliminating 
the bean return traces normally occurring during 
the back traversal in each of the two directions 
of deflection, which beam return traces would 
otherwise cause an undesired response from the 
target element. 

34. In a System wherein is included a cathode 
ray device having an electron gun for projecting 
a concentrated cathode ray beam of substantially 
elemental cross-sectional area upon a target ele 

S 
ment positioned to receive the beam and to re 
spond thereto as the area of beam impact the 
method steps which comprise developing electri 
cal energy to cause a traversal of the cathode 
ray beam across the target along a substantially 
saw-tooth pattern, and deriving electrical energy 
from the energy developed to control the beam 
traversal for eliminating the return lines which 
would otherwise cause undesired response from 
the target. 

35. In a system wherein is included a cathode 
ray device having an electron gun for projecting 
a concentrated cathode ray beam of substantially 
elemental cross-sectional area at its point of ima 
pact upon a bi-dimensional target element posi 
tioned to receive the beam and to respond thereto 
at the area of beam impact, the method steps 
which include normally deflecting the said beam 
to cause a back and forth traversal of the target 
thereby in one plane of motion, normally deflect 
ing the said beam to cause a back and forth trav 
ersal Of the target thereby in a substantially mu 
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tually perpendicular plane of motion at a rate 
Substantially slower than the deflection in the 
first plane of motion, controlling the beam de 
flections relative to the target so that the de 
flections occur at two different rates and so that 
each follows a saw-tooth pattern and simulta 
neously operates to cause traversal of substantial 
ly the complete target by the beam so that the 
beam motion relative to the target is bi-direction 
all and a complete bi-dimensional traverse occurs 

30 

only after a pre-determined number of beam de 
flections at the more rapid rate, and controlling 
the beam under the influence of the deflection 
control so as to eliminate the beam return traces 
normally occurring during the back traversa in 
each of the two directions of deflection, which 
beam return traces Would otherwise cause an 
undesired response from the target element, 
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